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O001 / #771 

Early Career Researchers 
EARLY CAREER AWARD WINNERS: ORAL ABSTRACTS SESSION 
04-19-2023 8:15 AM - 9:15 AM 

CIN3+-SPECIFIC METHYLATION MARKER ANALYSIS TO IMPROVE THE TRIAGE OF HRHPV-
POSITIVE SELF-SAMPLES IN THE DUTCH POPULATION-BASED CERVICAL CANCER SCREENING 
PROGRAMME 

Jolien De Waard1, Arkajyoti Bhattacharya2, Martine De Boer1, Karin Vermeulen3, Truuske De Bock3, Ed 
Schuuring4, Bea Wisman1 
1University Medical Center Groningen, Gynaecologic Oncology, Groningen, Netherlands, 2University 
Medical Center Groningen, Medical Oncology, Groningen, Netherlands, 3University Medical Center 
Groningen, Epidemiology, Groningen, Netherlands, 4University Medical Center Groningen, Pathology, 
Groningen, Netherlands 

Introduction: The Dutch cervical cancer screening programme consists of primary high risk human 
papilloma virus (hrHPV) testing with cytology as triage test. To increase participation, women are offered 
self-sampling. As triage cytology is not feasible on this self-sampled material, women with a hrHPV-
positive test need to visit their GP for cytology. We aim to identify a methylation marker panel as an 
alternative triage test to detect CIN3 or worse (CIN3+) in hrHPV-positive self-sampled material. 

Methods: Fifteen methylation markers, selected from literature with high sensitivity and specificity for 
CIN3+, were analysed using quantitative methylation-specific PCR (QMSP) on 208 hrHPV-positive self-
samples of women with a CIN2 or less (<CIN2) and 96 with CIN3+. The diagnostic performance was 
determined by area under the curve (AUC) of receiver operating characteristic (ROC) analysis. Self-
samples were divided into a train and test set. Model-based recursive partitioning and robustness 
analysis were applied to identify the best marker panel. 

Results: QMSP analysis of these individual markers showed discriminative DNA methylation levels 
between <CIN2 and CIN3+ for all markers (p<0.05). ROC analysis for CIN3+ showed an AUC of ≥0.7 
(p<0.001) for 9/15 markers The most promising and robust panel consisted of three methylation markers 
with an AUC of 0.83 in the training set and 0.84 in the test set. Sensitivity to detect CIN3+ was 82% in the 
training and 84% in the test set, with a specificity of 74% and 71%, respectively. Furthermore, all cancer 
cases (n=5) were identified. 

Conclusions: In this study we identified a methylation panel, consisting of three methylation markers, 
which revealed good diagnostic performance. This panel of methylation markers shows potential clinical 
applicability to replace cytology and avoid the extra GP visit after a hrHPV-positive self-sampling test. 
Currently, we are performing external validation of this optimized panel in a large cohort of >2400 hrHPV-
positive self-samples.
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Early Career Researchers 
EARLY CAREER AWARD WINNERS: ORAL ABSTRACTS SESSION 
04-19-2023 8:15 AM - 9:15 AM 

OPTIMAL MANAGEMENT OF HPV POSITIVE WOMEN IN PRIMARY HPV SCREENING PROGRAMS: 
EXAMPLE FROM NEW ZEALAND 

Michaela Hall1, Megan Smith2, Kay Rimalos3, Margot Mclean4, Karen Canfell5 
1The Daffodil Centre, A joint venture between Cancer Council NSW and the University of Sydney, 
Cervix/hpv Stream, Woolloomooloo, Australia, 2The Daffodil Centre (joint venture between Cancer 
Council NSW and The University of Sydney), Research, Sydney, Australia, 3The Daffodil Centre, A Joint 
Venture Between Cancer Council Nsw And The University Of Sydney, Sydney, Australia, 4New Zealand 
Government, Ministry Of Health, Wellington, New Zealand, 5A joint venture between Cancer Council NSW 
and The University of Sydney, The Daffodil Centre, Sydney, Australia 

Introduction: Many countries transitioning to primary HPV testing are considering triage and 
management strategies to optimise colposcopy referrals. New Zealand will transition to five-yearly HPV 
testing with HPV16/18 genotyping and LBC triage for women with HPV not-16/18 in mid-2023, with 
colposcopy referral potentially delayed by two years in those aged<50 with HPV not-16/18 detected and 
negative/low-grade cytology. These women will receive follow-up at 12 months, and if they continue to 
have HPV (not-16/18) detected and LBC≤LSIL, are recommended to attend for follow-up in another 12 
months, instead of being referred to colposcopy. In this analysis, we examine the health and resource 
implications. 

Methods: Using the Policy1-Cervix model, we simulated a transition from 3-yearly cytology to 5-yearly 
HPV testing with HPV16/18 genotyping and LBC triage for HPV not-16/18 positive women, in the context 
of New Zealand’s cervical screening and vaccination programmes. We compared cervical cancer cases 
and deaths, and colposcopy volumes over 2023-2032 for two management pathways for women with 
HPV (not 16/18) detected and LBC≤LSIL at both their primary and at 12-month follow-up visits: 
colposcopy referral at 12 months, and, repeat follow-up in 12 months and referral if still HPV-positive. 

Results: Cumulatively over 2023-2032, delaying colposcopy in these women is predicted to prevent 
15,667-19,445 colposcopies, but result in 8-11 excess cervical cancer diagnoses, and up to 1 additional 
cervical cancer death (compared to the alternative strategy which would result in 1,963-2,035 and 755-
794 cases and deaths over the 10-year period). Referral at 12-month follow-up therefore implies 1,818-
1,914 additional colposcopies per case averted and 22,320-22,721 additional colposcopies per death 
averted. 

Conclusions: Delaying colposcopy in HPV not-16/18 positive women with negative/low-grade cytology 
by up to 24 months will substantially lower the number of HPV-positive women referred to colposcopy and 
would provide a more favourable balance of benefits to harms.
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Early Career Researchers 
EARLY CAREER AWARD WINNERS: ORAL ABSTRACTS SESSION 
04-19-2023 8:15 AM - 9:15 AM 

INNOVATIVE HIGH-THROUGHPUT METABOLOMICS IN SCREENING, TRIAGE, DIAGNOSIS AND 
TREATMENT OF CERVICAL DISEASE 

Maria Paraskevaidi, Apostolia Galani, Konstantinos Kechagias, Sarah Bowden, Menelaos 
Tzafetas, Burak Temelkuran, Zoltan Takats, Maria Kyrgiou 
Imperial College London, Metabolism, Digestion And Reproduction, London, United Kingdom 

Introduction: Given the high prevalence of HPV, reflex cytology is used in hrHPV positive women to 
select those that need to be referred to colposcopy. However, cytology only performs moderately and is 
prone to human error. Given the high prevalence of HPV infections with no carcinogenic potential and the 
mediocre performance of triage tests, novel technologies that offer rapid and simultaneous HPV testing 
and triaging of women at risk of precancer are needed. Screen-positive women referred to colposcopy 
often require multiple biopsies prior to local excision at a separate visit. Excision of precancer with clear 
margins is important as the risk of high-grade recurrence drops significantly in the case of positive 
margins. Innovative technologies are needed to offer bedside diagnosis at one-stop clinics minimising the 
risk of non-compliance, repeat visits and over-treatment. 

Methods: Cytology and tissue samples were analysed with Rapid Evaporative Ionisation Mass 
Spectrometry (REIMS) and the diagnostic accuracy parameters were measured to investigate whether 
the technology could discriminate between women with or without a hrHPV infection and detect the 
presence of CIN2+ using cell pellets. We further assessed whether REIMS could detect precancerous 
changes in tissue. 

Results: REIMS in the cell pellets achieved 94% sensitivity and 83% specificity (AUC: 91.6%) after 
comparing women with and without hrHPV infections (n=130) using a validated hrHPV assay as the gold 
standard(3). The technique also discriminated CIN2+ from normal with 91% sensitivity and 73% 
specificity (AUC: 86.7%). We have also tested the technology’s feasibility in tissue biopsies taken during 
colposcopy, showing good discrimination between normal and CIN. 

Conclusions: REIMS has the potential to offer a single, automated highly-accurate screening and triage 
test that will enhance disease prevention at reduced cost for the health services. The expansion of laser-
REIMS in colposcopy could further enhance diagnostics and ‘precision’ treatment.
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Early Career Researchers 
EARLY CAREER AWARD WINNERS: ORAL ABSTRACTS SESSION 
04-19-2023 8:15 AM - 9:15 AM 

ACTIVE SURVEILLANCE OF CIN2 AND RISK OF CERVICAL CANCER 

Kathrine Lycke1,2,3, Johnny Kahlert4, Lone Petersen5,6, Rikke Damgaard1,2,3, Li Cheung7, Patti 
Gravitt8, Anne Hammer1,2,3 
1Gødstrup Hospital, Department Of Obstetrics And Gynecology, Herning, Denmark, 2Gødstrup Hospital, 
Nido | Centre For Research And Education, Herning, Denmark, 3Aarhus University, Department Of 
Clinical Medicine, Aarhus N, Denmark, 4Aarhus University Hospital, Department Of Clinical Epidemiology, 
Aarhus N, Denmark, 5Odense University Hospital, Department Of Obstetrics And Gynecology, Odense, 
Denmark, 6University of Southern Denmark, Open Open Patient Data Explorative Network, Odense, 
Denmark, 7National Cancer Institute, Biostatistics Branch, Rockville, United States of America, 8National 
Cancer Institute, Center For Global Health, Rockville, United States of America 

Introduction: Within the past decade many countries have implemented active surveillance of CIN2. 
However, the long-term consequences remain unclear. As active surveillance began in the 90’s in 
Denmark, we used data from Danish registries to compare the risk of cervical cancer in women with CIN2 
undergoing active surveillance or immediate loop electrosurgical excision procedure (LEEP). 

Methods: We conducted a nationwide cohort study on all women diagnosed with incidental CIN2 in 
Denmark from 1998 to 2020. Women were categorized into active surveillance (i.e., record of subsequent 
punch biopsy/cytology) or immediate LEEP. We used a Weibull survival model for interval-censored time-
to-event data to estimate the cumulative risk of cervical cancer in women undergoing active surveillance 
or immediate LEEP for CIN2. Estimates were adjusted for age, index cytology, calendar time, and 
residing area. 

Results: We included 27,524 women with CIN2 of whom 15,041 (55%) had immediate LEEP and 12,483 
(45%) underwent active surveillance. During follow-up, we identified 104 cases of cervical cancer: 48 
(46%) in the LEEP group and 56 (54%) in the active surveillance group. The cumulative risk of cervical 
cancer was comparable during the first 2 years of follow-up. Hereafter, the cumulative risk remained 
stable in the LEEP (0.60% (95% CI 0.41-0.57)), whereas it increased in the active surveillance group 
reaching 1.66% (95% CI 1.30-2.02) after 10 years of follow-up corresponding to a nearly 3-fold increase. 
The tendency of increased risk of cancer among women undergoing active surveillance for CIN2 
continued after 10 years, but the number of events after 10 years was limited in both groups. 

Conclusions: Active surveillance for CIN2 is associated with increased risk of cervical cancer compared 
to immediate LEEP. These findings demonstrate the importance of increased surveillance of these 
women.
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Early Career Researchers 
EARLY CAREER AWARD WINNERS: ORAL ABSTRACTS SESSION 
04-19-2023 8:15 AM - 9:15 AM 

TISSUE-RESIDENT MEMORY T CELL RESPONSES IN HIV+ PATIENTS WITH HUMAN 
PAPILLOMAVIRUS-DRIVEN ANAL DYSPLASIA 

Rehana Hewavisenti1, Zong-Hong Zhang1,2, Cecilia Chang3,4, Tony Wang3,4, Priyanka Hastak1, Fengyi 
Jin1, Mary Poynten1, Andrew Grulich1, Anthony Kelleher1,5, Sarah Sasson1 
1University of NSW, Kirby Institute, Sydney, Australia, 2University of NSW, School Of Medical Sciences 
And Cellular Genomics Future Institute, Sydney, Australia, 3Garvan Institute of Medical Research, Cancer 
Ecosystems Program, Sydney, Australia, 4University of New South Wales, School Of Clinical 
Medicine,faculty Of Medicine And Health, Sydney, Australia, 5University of NSW, St Vincents Centre For 
Applied Medical Research, Sydney, Australia 

Introduction: Despite antiretroviral therapy, HIV+ men who have sex with men (MSM) have poor HPV 
clearance, thereby increasing their risk of developing high-grade squamous intraepithelial lesions (HSIL), 
an anal cancer precursor. High proportions of CD103+CD8+ tissue-resident memory T cells (CD8+ TRMs) 
are associated with increased survival in HPV-associated oropharyngeal cancer. We aim to delineate 
TRM immunity responses in HIV+MSM and HIV-MSM that result in HPV clearance. 

Methods: To determine the effects of HIV co-infection with HPV16 on T-cell profile, quantitative and 
qualitative analysis using multispectral microscopy was performed on 67 MSM anal biopsies. Using 
spatial transcriptomics, differences in signalling pathways between pre-cancerous (CL) and peri-lesion 
(PL) regions were identified in HSIL regression (R) or non-regressive disease (NR). 

Results: While CD8+ T cell numbers were similar in both cohorts, lower CD4+ T cell numbers and 
CD8+ TRMs were evident in HIV+MSM compared to HIV-MSM (Fig.1). In HPV16+HSIL, CD103-CD4+ T 
cells and CD103+CD4+ T cell (CD4+ TRM) numbers were lower in HIV+MSM compared to HIV-MSM 
(Fig.2). In both cohorts, total CD8+ T cell counts positively correlated with CD4+ T cells (HIV+: 
r=0.504,p<0.01; HIV-: r=0.617,p<0.001) and CD8+ TRMs (HIV+: r=0.779,p<0.0001; HIV-: 
r=0.747,p<0.0001). Only in HIV+MSM did CD4+ TRMs positively correlate with 
CD8+ TRMs (r=0.45;p=0.0059). In PL, 144 (NR) and 218 (R) genes were upregulated. In DL, 140 (NR) and 
73 (R) genes were upregulated. Investigation of canonical gene sets found immune response to tumour 
cell signals in R compared to MHC regulation and viral gene expression signals in 
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NR. 

 

Conclusions: HIV infection is characterized by low CD8+ TRMs, CD4+ TRMs, and CD103-CD4+ T cell 
numbers. Low CD8+ TRM numbers may be linked to CD4+ T cell tissue lymphopenia resulting in poor HPV 
clearance and HSIL progression. The immune response signals in R but not NR suggest differential 
cellular and molecular signals in response to HPV infection.
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Early Career Researchers 
EARLY CAREER AWARD WINNERS: ORAL ABSTRACTS SESSION 
04-19-2023 8:15 AM - 9:15 AM 

VIRAL WHOLE-GENOME SEQUENCING REVEALS HIGH VARIATIONS IN APOBEC3-EDITING 
BETWEEN HPV RISK CATEGORIES 

Valentine Ferré1, Romain Coppée2, Fifonsi Gbeasor-Komlanvi3, Sophie Vacher4, Margot 
Bucau5, Mounerou Salou6, Sonia Lameiras7, Anne Couvelard8, Anoumou Claver Dagnra9, Ivan 
Bieche10, Diane Descamps1, Didier Ekouevi11, Jade Ghosn12, Charlotte Charpentier1 
1Université Paris Cité and Université Sorbonne Paris Nord, Inserm, IAME; AP-HP, Hôpital Bichat-Claude 
Bernard, Virology Department, Paris, France, 2Université Paris Cité and Université Sorbonne Paris Nord, 
Inserm, IAME, Virology Department, Paris, France, 3Université de Lomé, Faculté des Sciences de la 
Santé; Centre Africain de Recherche en Epidémiologie et en Santé Publique (CARESP), Département De 
Santé Publique, Lomé, Togo, 4Institut Curie, PSL Research University, Department Of Genetics, Paris, 
France, 5AP-HP, Hôpital Bichat-Claude Bernard, Pathology Department, Paris, France, 6Université de 
Lomé, Centre De Biologie Moléculaire Et D’immunologie, Lomé, Togo, 7Institut Curie; PSL Research 
University, Genomics Of Excellence (icgex) Platform, Paris, France, 8Université de Paris, Centre of 
Research on Inflammation, INSERM U1149; AP-HP, Hôpital Bichat-Claude Bernard, Pathology 
Department, Paris, France, 9Université de Lomé; Programme national de lutte contre le sida et les 
infections sexuellement transmissibles, Centre De Biologie Moléculaire Et D’immunologie, Lomé, 
Togo, 10Institut Curie, PSL Research University; INSERM U1016, Faculty of Pharmaceutical and 
Biological Sciences, Paris Cité University, Department Of Genetics, Paris, France, 11Université de Lomé, 
Faculté des Sciences de la Santé; ISPED, Université de Bordeaux & Centre INSERM U1219 - Bordeaux 
Population Health, Département De Santé Publique, Lomé, Togo, 12Université Paris Cité and Université 
Sorbonne Paris Nord, Inserm, IAME; AP-HP, Hôpital Bichat-Claude Bernard, Infectious Diseases 
Department, Paris, France 

Introduction: Little is known about differences among HPV types regarding genetic diversity and 
APOBEC3-induced mutations between risk categories (low-risk HPVs [lrHPVs] and high-risk HPVs 
[hrHPVs]). The role of APOBEC3-induced mutations in HPV-driven carcinogenesis is discussed and 
whether they could contribute to the carcinogenic potential of some HPV types more than others is yet to 
be explored. 

Methods: Using a capture-based next-generation sequencing, 156 HPV whole-genome sequences 
covering 43 HPV types were produced from paired cervical and anal swabs of 30 Togolese female sex 
workers sampled in 2017. Genomes or genes were considered edited by APOBEC3 when the 
RatioC>T between C>T mutations in all TCW nucleotide motifs and C>T mutations in any other nucleotide 
context was above 2. 

Results: High variations in genetic diversity among HPV types were observed. The E6 gene was less 
conserved in lrHPVs, in contrast to hrHPVs (p=0·009). APOBEC3-induced mutations were found to be 
more common in lrHPVs than in hrHPVs (p=0·005). To generalize these observations, we conducted a 
similar analysis using a large sequence dataset containing the most prevalent lrHPVs (HPV6 and HPV11, 
n=375) and hrHPVs (HPV16 and HPV18, n=777) types retrieved from the GenBank database. By 
performing 100 replicates corresponding to a random draw of 50 sequences, equally distributed, we 
observed that HPV6 and HPV11 significantly accumulated more APOBEC3-induced mutations than 
HPV16 and HPV18. APOBEC3-induced mutations were highly found in E4 and E6 genes for lrHPVs 6 
and 11, with a RatioC>T > 2 in 91·9% and in 726% of the sequences, respectively, but were almost absent 
in hrHPVs 16 and 18. 
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Conclusions: Our findings unraveled striking genetic differences between lrHPVs and hrHPVs. Overall, 
lrHPVs accumulated APOBEC3-induced mutations at a higher rate compared to hrHPVs. These various 
rates of APOBEC3-induced mutations could contribute to different oncogenic potentials between HPV 
types and risk categories.
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Public Health Oral Abstracts Session 
PUBLIC HEALTH ORAL: MODELLING - HEALTH ECONOMICS AND MATHEMATICAL MODELING 1 
04-19-2023 8:15 AM - 9:15 AM 

COST-EFFECTIVENESS OF NONAVALENT HPV VACCINATION AND HPV-DNA-BASED CERVICAL 
CANCER SCREENING IN SOUTH AFRICA 

Cari Van Schalkwyk1, Jennifer Moodley2, Sithabiso Masuku3, Gesine Meyer-Rath3, Leigh Johnson4 
1Stellenbosch University, Sacema, Stellenbosch, South Africa, 2University of Cape Town, Women’s 
Health Research Unit, Cape Town, South Africa, 3Universiy of the Witwatersrand, Health Economics And 
Epidemiology Research Office, Johannesburg, South Africa, 4University of Cape Town, Center For 
Infectious Disease Epidemiology And Research, Cape Town, South Africa 

Introduction: The WHO set ambitious targets to achieve cervical cancer (CxCa) elimination within the 
next century. Elimination may be reached if vaccination, screening, and linkage to treatment coverage of 
90-90-90 are achieved and maintained and if nonavalent vaccination and HPV-DNA-based primary 
screening are performed. However, South Africa does not use either of these technologies and the 
question remains whether they are cost-effective. 

Methods: We used MicroCOSM-HPV, an individual-based transmission dynamic model that simulates 
infection with both HIV and HPV, to estimate the impact and cost-effectiveness of several alternative 
screening and vaccination scenarios. Previously estimated costs of elements in the CxCa care cascade 
(such as bivalent vaccination, Pap screening, and cancer treatment) were inflated to 2022 values, and the 
cost at which nonavalent vaccination would be affordable determined using a threshold analysis based on 
incremental cost per DALY averted (costs and life years discounted at 3%). 

Results: We estimate that if current rates of coverage of bivalent vaccination (~80%) and Pap-smear 
screening (~50%) and linkage to treatment (~50%) are maintained, age-standardised CxCa incidence will 
reduce from 50 to 12 per 100,000 women between 2023 and 2120. Changing to HPV-DNA-based 
screening could reduce CxCa incidence from 40 to 25 per 100,000 in 2040 – a cost-saving strategy. 
Nonavalent vaccination will be cost-saving over the next century if the cost of a dose can be negotiated to 
be the same as the bivalent vaccine (~$13). Using current prevention strategies to establish willingness-
to-pay thresholds, nonavalent vaccination will be cost-effective at a maximum price of $39 per dose. 

Conclusions: Switching from mainly Pap smear screening to HPV-DNA-based primary screening 
strategies will be cost-saving in South Africa. Nonavalent vaccination can be cost-effective at reduced 
prices. Both of these technologies will be required for South Africa to get closer to CxCa elimination in the 
next century.
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Public Health Oral Abstracts Session 
PUBLIC HEALTH ORAL: MODELLING - HEALTH ECONOMICS AND MATHEMATICAL MODELING 1 
04-19-2023 8:15 AM - 9:15 AM 

HPV VACCINE ATTITUDES ON TWITTER DURING THE COVID-19 PANDEMIC: A SOCIAL 
NETWORK, TOPIC, AND SENTIMENT ANALYSIS 

Jean-Christophe Boucher1, So Youn Kim1, Jack Edwards1, Geneviève Jessiman-Perreault2, Nicole 
Frenette2, Abbas Badami1, Henry Smith1, Lisa Allen Scott2 
1University of Calgary, School Of Public Policy, Calgary, Canada, 2Alberta Health Services, Cancer 
Prevention And Screening Innovations, Calgary, Canada 

Introduction: The COVID-19 pandemic has increased online interactions and the spread of 
misinformation. Some researchers anticipate benefits stemming from improved public awareness of the 
value of vaccines while others worry that concerns around vaccine development and mandates may have 
damaged public trust. There is a need to understand whether the COVID-19 pandemic, vaccine 
development, and vaccine mandates have influenced HPV vaccine attitudes and sentiments to inform 
health communication strategies. 

Methods: We collected 596,987 global English-language tweets from January 2019-May 2021 using 
Twitter’s Academic Research Product track. First, we determined vaccine confident and hesitant networks 
discussing HPV immunization using social network analysis. Second, we used a neural network approach 
to natural language processing to measure narratives and sentiments pertaining to HPV immunization. 

Results: Most of the tweets in the vaccine hesitant network were negative (54.9%) and focused on safety 
concerns surrounding the HPV vaccine while most of the tweets in the vaccine confident network were 
neutral (51.6%) and emphasized the health benefits of vaccination. A growth in negative sentiments 
among the vaccine hesitant network corresponded with legislative efforts in New York State to mandate 
the HPV vaccine for public school students in 2019 and the WHO declaration of COVID-19 as a Global 
Health Emergency in 2020. In the vaccine confident network, the number of tweets concerning the HPV 
vaccine decreased during the COVID-19 pandemic but in both vaccine hesitant and confident networks, 
the sentiments and themes of the HPV vaccine were 
unchanged. 
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Conclusions: Although we did not observe a difference in narratives or sentiments surrounding the HPV 
vaccine during the COVID-19 pandemic, we observed a decrease in focus on the HPV vaccine among 
vaccine confident groups. As routine vaccine catch-up programs restart, there is a need to invest in health 
communication online to raise public awareness about the benefits and safety of the HPV vaccine.
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Public Health Oral Abstracts Session 
PUBLIC HEALTH ORAL: MODELLING - HEALTH ECONOMICS AND MATHEMATICAL MODELING 1 
04-19-2023 8:15 AM - 9:15 AM 

COST-EFFECTIVENESS OF PRIMARY HPV TRIAGE APPROACHES AMONG VACCINATED WOMEN 
IN NORWAY: A MODEL-BASED ANALYSIS 

Allison Portnoy1, Kine Pedersen2, Jane Kim1, Emily Burger2 
1Harvard T.H. Chan School of Public Health, Center For Health Decision Science, Boston, United States 
of America, 2University of Oslo, Department Of Health Management And Health Economics, Oslo, 
Norway 

Introduction: The Norwegian organized cervical cancer (CC) screening program involves three-yearly 
cytology starting at age 25, followed by five-yearly HPV testing for women aged 34–69 years. As Norway 
considers revising guidelines following their first adolescent-vaccinated cohort entering screening in 2022, 
we analyzed the impact and cost-effectiveness of alternative primary HPV triage approaches for women 
entering screening in 2023. 

Methods: We used a multi-modeling approach that captured HPV transmission and cervical 
carcinogenesis to estimate the CC screening and treatment costs per person, quality-adjusted life years 
(QALYs), and incremental cost-effectiveness ratios (ICERs) associated with alternative triage scenarios 
for primary HPV testing compared with a status-quo scenario for women born in 1998 (i.e., age 25 in 
2023). We examined 72 scenarios that varied the inclusion and management of women who tested 
positive for alternative grouped HPV genotypes to either direct colposcopy referral or active surveillance 
(genotype groups: 16/18, 16/18/45, or 16/18/31/33/45/52/58) as well as the age that women switch from 
cytology to HPV-based screening (age 25, 28, 31, or 34 years) (Figure 1).

 

Results: Given benchmarks for severity-specific cost-effectiveness thresholds in Norway, we found that 
the preferred strategy for vaccinated women aged 25 years in 2023 involved starting primary HPV-based 
screening at age 25 with direct colposcopy referral for 16/18-positive women alongside extended re-
testing wait times for women referred to triage (ICER of $28,900 per QALY gained) (Figure 2). Strategies 
directly referring women who test positive for additional genotypes to colposcopy yielded ICERs above 
the maximum threshold in Norway ($90,000 per QALY gained), while the currently-recommended strategy 
(switching to primary HPV testing at age 34) was dominated and therefore not considered efficient or 
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cost-effective.

 

Conclusions: The Norwegian program should consider transitioning the program away from using 
primary cytology-based screening towards exclusively primary HPV-based screening and use triage 
approaches to improve program effectiveness and efficiency.
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Public Health Oral Abstracts Session 
PUBLIC HEALTH ORAL: MODELLING - HEALTH ECONOMICS AND MATHEMATICAL MODELING 1 
04-19-2023 8:15 AM - 9:15 AM 

HPV VACCINATION IN MIDDLE INCOME COUNTRIES INELIGIBLE FOR GAVI SUPPORT: 
EFFECTIVENESS, COST-EFFECTIVENESS, AND RETURN ON INVESTMENT IN VIETNAM 

Diep Nguyen1, Kim Sweeny2, Adam Keane1, Michael Caruana1, Michaela Hall1, Huy Nguyen3, Hanh 
Nghiem4, Deborah Bateson1, Dat Duong5, Kate Simms1, Karen Canfell1 
1The Daffodil Centre, A Joint Venture Between Cancer Council Nsw And The University Of Sydney, 
Sydney, Australia, 2Victoria University, Victoria Institute Of Strategic Economic Studies, Melbourne, 
Australia, 3Hue University of Medicine & Pharmacy, Department Of Obstetrics & Gynecology, Hue, Viet 
Nam, 4Vietnam Ministry of Health, Department Of Maternal And Child Health, Hanoi, Viet Nam, 5UNFPA 
Vietnam Country Office, Sexual And Reproductive Health, Hanoi, Viet Nam 

Introduction: The Vietnam Ministry of Health and UNFPA are reassessing the cost-effectiveness of HPV 
vaccination and we aimed to estimate updated effectiveness, cost-effectiveness, and return-on-
investment (ROI). 

Methods: The extensively validated platform (‘Policy1-Cervix’) was calibrated to Vietnam. HPV 
vaccination was considered by sex, dose-schedule, and price given two alternate background situations 
for other cervical cancer control interventions: i) current screening coverage and precancer/cancer 
treatment access (‘status quo’) and ii) 10-yearly HPV-screen-triage-and-treat for women 30-50 years 
implemented with 70% coverage and 90% of women with a cancer diagnosis offered adequate treatment 
and care (‘WHO 2030 targets’). We assessed use of quadrivalent vaccine (‘HPV4’) in a female-only 
program assuming a 2-dose schedule and a vaccine price-per-dose of ~1.5X and ~3X the Gavi-supported 
price (i.e. US$6.5 and US$15). 

Results: Under the status quo, female-only two-dose HPV4 vaccination was cost-effective up to 3X Gavi 
prices regardless of coverage reached (ICER<US$300/LYS, CE-threshold:1GDPpc of US$3640). At 90% 
coverage, ~149,000 cases and ~109,000 deaths could be prevented by 2100 and the 4/100,000 
threshold would be reached by 2078. If screen-triage-and-treat and cancer treatment were scaled up to 
WHO 2030 targets, HPV4 vaccination continued to be cost-effective regardless of coverage, up to 3X 
Gavi-supported price (ICER=US$<1,600/LYS). The triple-intervention could prevent ~286,000 cases and 
~302,000 deaths by 2100 and reach elimination by 2052. An estimated US$8.0-$9.5 and US$6.5-7.7 will 
be returned to the economy for every-dollar invested in HPV4 vaccination alone or the triple intervention 
at WHO 2030 targets, respectively, in Vietnam through 2100 (with vaccine at 3X Gavi prices). 

Conclusions: At up to 3X Gavi-price and two-doses, female-only HPV4 vaccination would be cost-
effective in Vietnam either at current or scaled up screening and treatment. However, implementing HPV4 
vaccination combined with screening and treatment scale-up could prevent substantially more cases and 
deaths, lead to earlier elimination, and would further improve ROI.
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Introduction: Cervical cancer is the leading cause of cancer deaths among women in Kenya, accounting 
for approximately 12% of deaths. Kenya launched HPV vaccination in 2019, targeting 10-year old girls, 
and subseqently extended vaccination to 10-14 year old girls. The country will enter the accelerated 
phase of transitioning from Gavi support from 2023. We conducted HPV vaccination economic modelling 
study to inform policy planning within Kenya. 

Methods: We adapted a proportional outcomes model (UNIVAC, version 1.5) to assess health impact 
and cost-effectiveness of various HPV vaccination scenerios in Kenya: four vaccine types (Cervarix, 
Cecolin, Gardasil-4 and Gardasil-9); government and societal perspectives; multi-age cohort of 10-year 
old girls and a one-time catch-up; focus period 2022-2030; combined delivery strategy (80% school-
based, 15% health-facilty and 5% community outreach). Health outcomes, including cervical cancer 
cases, hospitalizations, deaths, and disability-adjusted life years (DALYs) were compared between 
vaccination and no vaccination scenerios. All costs and outcomes were discounted at 3% and monetary 
units are reported in USD 2021. 

Results: Depending on the vaccined type, cervical cancer cases averted through HPV vaccination range 
from 140,906 to 202,085 (Gradasil-9), deaths averted range from 99,596 to 142,839 (Gardasil-9) and the 
vaccine program costs over the entire period would range from $81-110 million. Cost per DALY averted 
ranges from $7-$55 using the government perspective. Using the societal perspective, the vaccination 
program would result in cost-saving for all vaccine types. 

Conclusions: HPV vaccination scale-up would be cost-effective for Kenya. Adequate financing is 
necessary in the context of upcoming transition, for the country to move advance towards cervical cancer 
elimination.
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Introduction: The WHO-SUCCESS C4P costing tool has been developed for countries to plan and 
estimate the costs of introducing upgraded methods of screening and precancer treatment from the 
perspective of the public health sector. The tool allows the users to compare the costs of different 
scenarios and assists government planners to decide among different options. We previously estimated 
the costs of the national cervical cancer strategic plan in Tanzania, a lower-middle income country. We 
are adding to this analysis by conducting various scenarios for comparison. 

Methods: First, the cost of implementing the national plan for screening and treatment in Tanzania was 
estimated. Secondly, the cost of alternative scenarios were estimated: 1) increasing the proportion of 
screening with the modality of HPV DNA testing and lowering the proportion with VIA; 2) increasing the 
proportion of treatment of precancerous lesions through thermal ablation; and 3) varying key assumptions 
for referral dropout. Data were sourced from literature and local consultation, and entered into the tool for 
target populations, HIV prevalence, epidemiology, service utilization, available infrastructure, and prices 
and quantities used of resource used. 

Results: The total financial and economic costs of the planned cervical cancer screening and pre-cancer 
treatment programme during 2020-2024 are projected to be US$29.2 million and US$47.6 million, 
respectively. The financial and economic costs per woman screened for cervical cancer with 10% of total 
screening conducted with HPV DNA testing, are, on average, US$4.02 and US$5.83, respectively. In 
comparison, for example, a scenario of increasing HPV DNA testing to 50% of all screening would result 
in costs of $5.05 and $6.79, respectively. 

Conclusions: As countries consider WHO recommendations for high-performance primary screening 
modalities, the WHO-SUCCESS C4P costing tool can assist national cervical cancer programmes to 
estimate monetary resources needed for various implementation strategies of screening and pre-cancer 
treatment.
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Introduction: Molecular markers stratifying anal cancer risk are needed. Host-cell DNA methylation 
markers (ZNF582 and ASCL1) have been associated to AIN3 and anal carcinoma in a cross-sectional 
study on biopsies from HIV-infected men. 

Methods: This is an ancillary prospective study of the French COAIN3 cohort, including patients with 
AIN3 history. Methylation levels were expressed in log2(ΔΔddct). C/D time dependent AUC was 
estimated to assess discrimination of methylation markers. Similarly to Youden Index, methylation 
thresholds were determined for a one year follow-up. 

Results: Methylation analyses were successful for 424 patients (60% male, median age=59 years, 45% 
HIV-positive, median follow-up=36 months [IQR=32-40]). Twenty patients evolved through anal cancer. A 
higher methylation level of each gene was significantly associated with HSIL cytology, HPV16 or hrHPV 
detection and p16/ki67 positivity (p<0.01 for all, Wilcoxon test) on the same anal smear. Higher 
methylation levels were associated with higher anal cancer risk, in univariate analysis (HR=1.34 [1.15-
1.56], p<0.001 for ZNF582 and HR=1.35 [1.12-1.63], p=0.002 for ASCL1, Cox model). In our study, C/D 
AUC at one year were 82% (82-95) and 80% (64-99) for ZNF582 and ASCL1, respectively. On our 
dataset, thresholds of 0.62 and 1.95 could be defined for ZNF582 and ASCL1, respectively, with 
corresponding sensitivities of 86% and 78% and specificities of 63% and 67%. Regarding cancer risk, 
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ZNF582 methylation >0.62 had a HR=5.02 (1.67-15.1,p=0.004) and ASCL1 methylation >1.95 a HR=6.07 
(2.02-18.3,p=0.001). At least one methylation marker above the corresponding threshold was associated 
with higher risk of cancer in univariate analysis with a HR=4.19 (1.39-12.6, p=0.011). 

Conclusions: This is the first study evaluating the potential role of methylation markers for anal cancer 
risk stratification in a real-life cohort on non-invasive sample such as anal smears. Further studies are 
needed to confirm these markers prognostic value, notably in a less “at-risk” population, to define 
methylation thresholds that can be generalized.
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Introduction: Men who have sex with men (MSM) are at high risk of anogenital HPV infection. High-risk 
HPV (hrHPV) is responsible for over 50% of penile cancer, with increasing prevalence globally including 
in Rwanda. Little is known about hrHPV among MSM living in low-and-middle income countries, therefore 
we aimed to determine the incidence, persistence and clearance of penile hrHPV among Rwandan MSM. 

Methods: We analyzed data from 345 MSM, aged ≥18 years who participated in a study to assess the 
prevalence and incidence of anogenital high-risk HPV (hrHPV). In five visits (6-12 months apart), we 
followed the cohort and collected penile and anal PreservCyt specimens for HPV testing, blood for HIV 
testing, socio-demographic and behavioral variables. HPV testing (15 individual HPV types) was 
performed using the Ampfire genotyping assay. Overall and type-specific penile hrHPV incidence and 
clearance /1000 person-months, persistence and incidence-persistence (proportions) were computed and 
compared by HIV status. 

Results: The mean age was 27.7±6.7 years and 19.4% were living with HIV. The overall penile hrHPV 
incidence was 34.8/1,000 person-months (95% CI: 29.1, 41.8); HPV16 followed by HPV59 had the 
highest incidence rates (11.7: 9.26, 14.9 and 6.1: 4.52, 8.39, respectively). The overall clearance was 
23.5/1,000 person-months (17.4, 31.6); HPV18 had the lowest clearance rate and HPV68 the highest 
(37.8: 17.0, 84.0 and 92:4 44.0, 193.7, respectively). Overall persistence was 47.5%; HPV66/52/16 had 
the highest proportions (33.3%, 30.8% and 29.2%, respectively) and overall incidence-persistence (newly 
detected genotypes) was 46.6%; HPV33/31/16 had the highest proportions (53.8%, 46.7% and 42.6%, 
respectively), Table 1. No differences were found (all outcomes) by HIV status except for HPV45, for 
which MSM with HIV had higher incidence rates (IRR: 3.63 [1.41, 
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9.38]). 

 

Conclusions: We found high rates of penile hrHPV incidence and proportions of persistence/incidence-
persistence among Rwandan MSM. This highlights the importance of preventive strategies for HPV-
associated anogenital cancers.
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Introduction: Detection and treatment of anal hHSIL is essential for anal cancer prevention. Anal high-
risk (hr)HPV infection is associated with prevalent anal hHSIL in WLHIV. However, it is unknown whether 
anal hrHPV or anal cytology (anal-cyt) is predictive of 2-year detection or absence of anal hHSIL. 

Methods: Evaluations over 2 years included annual anal hrHPV testing, anal-cyt and concurrent high-
resolution anoscopy, where >2 biopsies were obtained. The baseline prevalence was estimated as a ratio 
of number of participants having hHSIL at baseline to the number of total participants. 2-year cumulative 
incidence (2y-cum-inc) of anal hHSIL by hrHPV and anal-cyt results was visualized as Weibull cumulative 
incidence curves by combining the prevalent and incident anal hHSIL cases. 

Results: 229 (89%) of 256 enrolled WLHIV having complete baseline anal assessment data were 
included in this analysis. Mean age was 50, 62% were Black and 22% were Hispanic. Prevalent anal 
hHSIL and incident anal hHSIL were detected in 64 (28%) and 19 (17%) women respectively over 223.3 
person-years (py) of follow-up. As shown in the cumulative incidence curves, occurrence of 2y-cum-inc 
anal hHSIL did not differ significantly between participants with baseline anal hrHPV positivity and those 
with abnormal anal-cyt (0.54(95%CI:0.36-0.72) and 0.47(95%CI:0.32-0.66), respectively; p-value=0.18). 
Similarly, no significant difference of 2y-cum-inc anal hHSIL was observed between those with negative 
anal hrHPV and those with normal anal-cyt (0.13(95%CI: 0.08-0.41) and 0.13(95%CI:0.05-0.36), 
respectively; p>0.5). Co-testing or triaging with cytology and hrHPV did not improve prediction of 
detection or absence of 2y-cum-inc anal hHSIL, as compared with hrHPV or anal-cyt tests alone 
(p>0.05). 
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Conclusions: Detection of anal hrHPV or abnormal anal-cyt are comparable predictors for 2-year 
cumulative anal hHSIL whereas negative anal hrHPV or normal cytology confer a reasonable margin of 
safety for 2-year screening interval. This data will inform anal cancer screening guidelines in WLHIV.



  

27 
 

O016 / #573 

Clinical Science Oral Abstracts Session 
CLINICAL SCIENCE ORAL: SCREENING, DIAGNOSIS, AND MANAGEMENT OF HPV-RELATED 
NON-CERVICAL ANOGENITAL CANCERS 
04-19-2023 8:15 AM - 9:15 AM 

COMPARABLE PREVALENCE OF ANAL HUMAN PAPILLOMAVIRUS INFECTION AND ABNORMAL 
CYTOHISTOLOGY IN PRE-EXPOSURE PROPHYLAXIS-USING MSM AND MSM LIVING WITH 
HUMAN IMMUNODEFICIENCY VIRUS 

Michel Verheyden1, Magali Surmont2, Jan Gutermuth3, Mathijs Goossens4, Shaira Sahebali5, Sabine 
Allard6 
1UZ Brussel, Department Of Dermatology And Venerology, Brussels, Belgium, 2UZ Brussel, Department 
Of Gastroenterology-hepatology, Brussels, Belgium, 3UZ Brussel, Department Of Dermatology And 
Venereology, Brussels, Belgium, 4Vrije Universiteit Brussel (VUB), Center For Cancer Detection, 
Brussels, Belgium, 5UZ Brussel, Department Of Pathology, Brussels, Belgium, 6UZ Brussel, Department 
Of Internal Medicine And Infectious Diseases, Brussels, Belgium 

Introduction: Persistent high-risk HPV infection(HR-HPV) can lead to (pre)cancerous anal lesions. HR-
HPV prevalence in HIV-negative MSM and in MSM living with HIV(MSM-HIV) is 41% and 74%, 
respectively (Wei,2021). HR-HPV prevalence in PrEP-using MSM in Belgium is currently unknown. The 
aim of this study was to determine whether HPV infection and/or abnormal anal cytohistology is more 
prevalent in MSM-HIV compared to PrEP-using MSM. Preliminary data are reported here. 

Methods: PrEP-using MSM and MSM-HIV were enrolled in this mono-centric study during appointments 
at the S-clinic. Patient characteristics, sexual behavior and demographics were collected using a 
questionnaire, filled in on the day of the anal swab testing. Patients with HR-HPV infection, abnormal 
cytology or both were subsequently sent for High Resolution Anoscopy(HRA). 

Results: We enrolled 149 PrEP-using MSM and 87 MSM-HIV. Quality of anal swabs was sufficient in 
respectively 95%(n=142) and 82%(n=71) of the participants. HR-HPV prevalence in PrEP-using MSM 
was comparable with HR-HPV prevalence in MSM-HIV; respectively 74%(n=105) and 74%(n=52) tested 
positive for at least one HR-HPV (p=1.000). No significant difference in abnormal cytology was seen; 
53%(n=75) of PrEP-using MSM and 56%(n=40) of MSM-HIV had either ASC-US, ASC-H, LSIL or HSIL 
(p=0.664). Until today, 40 PrEP-using MSM and 12 MSM-HIV underwent a HRA and biopsies were 
performed in 33 PrEP-using MSM and 12 MSM-HIV. Preliminary results on histology of lesions show 
presence of Anal Intraepithelial Neoplasia grade 3 in 20%(n=8) and 25%(n=3) respectively (p= 0.593). 

Conclusions: PrEP-using MSM have a similar risk of HPV infection and abnormal anal cytohistology 
than HIV-positive MSM, which is higher than what has been reported in HIV-negative MSM. ANCHOR 
showed that treating anal HSIL reduces the incidence of anal cancer in HIV-positive patients, but the risk 
of progression to anal cancer and thus the need for screening and treatment is to be investigated in this 
immunocompetent population.
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Introduction: Human papillomavirus (HPV) vaccines are efficacious against HPV infections and 
associated lesions in women who are predominantly HPV-naive at vaccination. However, whether women 
with cervical HR-HPV infection at the time of first vaccination would benefit from HPV vaccination remains 
unclear. This study aimed to evaluate AS04-adjuvanted HPV16/18 vaccine efficacy (VE) among women 
infected with HR-HPV at first vaccination (baseline). 

Methods: Data were available from three large-scale, double-blind randomized controlled trials of the 
AS04-adjuvanted HPV16/18 vaccine (PATRICIA: NCT00122681; VIVIANE: NCT00294047; HPV-039: 
NCT00779766) [1-3]. Endpoints were HPV-16/18/31/33/45 incident and persistent infections (6-month 
persistent infection, 6MPI; 12-month persistent infection, 12 MPI) in women DNA-negative to the 
considered HR-HPV type but DNA-positive to any other HR-HPV type at baseline; and reinfections in 
women DNA-positive to the considered HR-HPV type at baseline but cleared naturally during later follow-
up. Initial serostatus was not considered. 

Results: A total of 5,151 women infected with any HR-HPV type at first vaccination were included 
(vaccine group =2,605, control group =2,546) in the analyses. In terms of women DNA-negative to the 
considered HR-HPV type but DNA-positive to any other HR-HPV type at baseline, VE against HPV-16/18 
6-month and 12-month persistent infections (6MPI and 12MPI) was 87.8% (95% Confidence Interval [CI]: 
82.5–91.8) and 84.7% (76.7–90.4), respectively. VE against HPV-31/33/45 6MPI and 12MPI was 50.3% 
(37.3–60.9) and 49.9% (32.5–63.2), respectively. Among women DNA-positive to the considered HR-
HPV type at baseline followed by natural clearance, no statistical significant VE against HPV-16/18 
incident reinfection, 6MPI, and 12MPI was 
observed. 
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Conclusions: Pooling individual-level data from three large RCTs worldwide, our study demonstrated 
that women with existing cervical HR-HPV infection at first vaccination would still benefit from the AS04-
adjuvanted HPV16/18 vaccine. However, no evidence was found for VE against HR-HPV reinfections in 
women infected with the considered HR-HPV type at first vaccination followed by natural clearance.
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Introduction: Vulvar squamous cell carcinoma (VSCC) associated to Human Papillomavirus (HPV) 
infection is a rare cancer and arise from the precursor lesions, vulvar intraepithelial neoplasia (VIN). 
Patients diagnosed with VIN2/3, also known as high grade lesions (HSIL), are candidates for treatment 
but only a percentage of them will progress to cancer. The aim of this study is to identify features 
associated with the grade of malignancy of vulvar lesions and the viral variability of the HPV16 infection. 

Methods: RNA-expression analysis was performed with the n-Counter NanoString technology using a 
custom panel of 85 candidate genes, associated with HPV or VSCC cancer development, on a set of 48 
vulvar samples (HSIL, n=21; VSCC, n=27). We analyzed 32 samples positive for HPV16 from different 
known sublineages, 4 HPV18-positive, 4 HPV33-positive, and 8 HPV-negative. Principal Component 
Analysis (PCA) and differential expression analysis using DESeq2 (v1.26.0) were performed. 

Results: PCA showed that HSIL and VSCC have different expression profiles, suggesting a different 
progression state (Figure 1). We identified 11 genes (APOBEC3A, APOBEC3B, APOC1, CCNA1, 
CDKN2A, FN1, HOXA1, KRT17, MCM2, MMP9 and SOX2) overexpressed and 9 (AR, CALML5, CASZ1, 
ESR1, HOTAIR, ITGA8, KLF4, SLIT2 and TIMP3) underexpressed in VSCC (adjusted p-value <0.05) 
(Figure 2) compared to HSIL samples. Moreover, 4 genes upregulated in VSCC, were also differentially 
expressed (adjusted p-value <0.05) in HPV16-A and HPV16-B/C/D sublineages of cancer 
samples. 
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Conclusions: VSCC is associated with upregulation of immune response, cell proliferation and cell 
migration, and the downregulation of cell cycle and tumor suppressor genes. Differences in the 
expression profile of HPV16-A and HPV16-B/C/D sublineages suggest the activation of different 
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carcinogenic pathways. Further studies including follow-up in a large set of samples are needed to 
confirm if the candidate genes could be used as potential biomarkers to predict the risk of progression 
from HSIL to VSCC.
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HOXA3 AND SOX7 REGULATE THE TRANSCRIPTIONAL ACTIVITY OF DIFFERENT HPV-6 
VARIANTS 

Amanda Caodaglio, Laura Sichero, Aline Lopes Ribeiro, Valéria Talpe-Nunes, João Sobrinho 
Instituto do Cancer do Estado de Sao Paulo, Centro Translacional De Investigação Em Oncologia, São 
Paulo, Brazil 

Introduction: The presence of two early promoters (P90 and P270) in low risk HPVs allows independent 
regulation of viral genes but little is known concerning low-risk transcription regulation. Previously studies 
from our group demonstrated that HPV variants differentially influence the clinical outcome of infections. 
The present work aimed to better understand the transcriptional role of the P90 early promoter of different 
HPV-6 variants. 

Methods: Promoter transcriptional activity was analyzed using GFC-Transfection Array™ and ONE-
Glo™ Luciferase Assay System. Putative binding sites observed in silico using JASPAR 
(jaspar.genereg.net) were confirmed by chromatin immunoprecipitation assays (ChIP). 

Results: Among 524 TFs tested, 78 were found to affect HPV-6 P90 transcriptional activity. Among these 
30 activated and 7 inhibited exclusively B1 P90 activity, while 4 activated and 33 inhibited solely B3 P90 
activity. Putative bindings sites within the LCR of both HPV-6 variants were found for ten of the 78 TFs. 
Validation assays demonstrated that HOXA13 activated HPV-6 B1 sublineage variant exclusively 
whereas SOX7 repressor role in HPV-6 B3 sublineage variant was observed. The presence of two SOX7 
binding sites within the HPV-6 B3 variant was verified using ChIP. The expression levels of both TFs in 
RRP (recurrent respiratory papillomatosis) samples are ongoing. 

Conclusions: Identification of cellular TFs that interact differentially with the LCR of different HPV 
variants could explain, at least in part, the differences observed in the clinical outcome HPV related 
diseases.
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HNRNP G/RBMX ENHANCES HPV16 E2 MRNA SPLICING THROUGH A NOVEL SPLICING 
ENHANCER AND INHIBITS PRODUCTION OF SPLICED E7 ONCOGENE MRNAS 

Naoko Kajitani1, Chengyu Hao2, Yunji Zheng2, Stefan Schwartz1 
1Uppsala University, Imbim, Uppsala, Sweden, 2Lund University, Bmc, Department Of Laboratory 
Medicine, Lund, Sweden 

Introduction: Human papillomavirus type 16 (HPV16) E2 is an essential HPV16 protein to regulate HPV 
DNA replication and transcription as well as apoptosis induction. Despite the significany functions of E2 in 
the HPV lifecycle and carcinogenesis, regulation of E2 expression has not been elucidated well. When 
HPV16 mRNA is spliced from SD880 to SA2709, regulating in the upregulation of alternatively spliced E2-
encoding mRNAs and E2 protein level. In this study, we have investigated a splicing enhancer that is 
required for production of HPV16 E2 mRNAs. 

Methods: HPV16 subgenomic plasmids were transfected in HeLa cells, followed by RT-PCR to evaluate 
E2 alternative mRNA splicing. To identify a splicing enhancer of E2 mRNA, a series of deletion mutations 
were engineered and the influence on E2 mRNA splicing was evaluated. To isolate a trans-acting factor 
for E2 mRNA splicing through the interaction with the identified splicing enhancer, RNA oligo pulldown 
was performed, and the purified proteins were analysed by mass spectrometry (LC-MS). 

Results: A splicing enhancer for HPV16 E2 mRNAs was identified at 25nt downstream of SA2709. The 
identified splicing enhancer sequence interacted with cellular RNA binding protein hnRNP G that 
promoted splicing to SA2709 and enhanced E2 mRNA production. hnRNP G interacted with splicing 
factor U2AF65 and the interactions between hnRNP G and HPV16 E2 mRNAs and U2AF65 increased in 
response to keratinocyte differentiation as well as by the induction of the DNA damage response (DDR). 
The DDR reduced sumoylation of hnRNP G and pharmacological inhibition of sumoylation enhanced 
HPV16 E2 mRNA splicing and interactions between hnRNP G and E2 mRNAs and U2AF65. Intriguingly, 
hnRNP G also inhibited production of spliced E7 oncogene mRNAs, resulting in reduced cellular viability. 

Conclusions: These results indicate the significant role of hnRNP G on the regulation of HPV16 gene 
expression as well as carcinogenic development of HPV infected tissue.
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PAR-CLIP VALIDATION AND ANALYSIS OF MRNAS BOUND BY NFX1-123 WITH AND WITHOUT 
HPV TYPE 16 E6 CO-EXPRESSION 

Rachel Katzenellenbogen, Patricia Gonzalez-Dewhitt 
Indiana University School of Medicine, Pediatrics, Indianapolis, United States of America 

Introduction: High-risk HPV oncoproteins partner with cellular proteins to drive gene expression 
changes. High-risk HPV type 16 E6 (16E6) binds to the cytoplasmic protein, NFX1-123, and together they 
collaboratively regulate gene expression through post-transcriptional regulation. NFX1-123 binds to other 
RNA processing proteins, such as cytoplasmic poly(A) binding proteins, through its PAM2 motif, and 
NFX1-123 has the presumptive ability to bind single-stranded nucleic acids at its R3H domain. However, 
it has not been demonstrated that NFX1-123 itself can directly bind RNA nor that it binds RNA both with 
and without co-expression of 16E6. We hypothesized that NFX1-123 could bind RNA directly as a part of 
its normal cellular function, and that this is co-opted by 16E6 to drive gene expression changes, and 
cellular pathway cascades, that would support a productive viral infection as well as oncogenesis. 

Methods: Photo-Activatable Ribonucleoside Enhanced CrossLinked ImmunoPrecipitation (PAR-CLIP) 
was used to directly identify RNA bound to NFX1-123. 293T cells were transfected with FLAG-tagged 
NFX1-123, 16E6, or vector controls. Cells were then labelled, UV crosslinked, and lysed with TRIzol. 
RNA-bound proteins were immunoprecipitated, and RNA was released and digested into 50-75 nt sizes. 
RNA fragments were purified, adapters attached for cDNA conversion, and barcode primers added to 
create libraries for sequencing. 

Results: NFX1-123 was found to bind RNA directly. Both endogenous NFX1-123 and FLAG-tagged 
NFX1-123 immunoprecipitated at least 5,000,000 unique RNA reads. 

Conclusions: NFX1-123, an endogenous cellular protein that binds to RNA processing proteins, is itself 
a bona fide RNA binding protein. It binds to multiple RNAs, and this further supports the role co-opting 
post-transcriptional gene regulation plays in the HPV viral life cycle and in HPV-associated oncogenesis.
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IDENTIFICATION OF HUMAN TRANSCRIPTION FACTORS THAT REGULATE THE 
TRANSCRIPTIONAL ACTIVITY OF HIGH-RISK HPV-18 AND -16. 

Valéria Talpe-Nunes, Aline Lopes Ribeiro, Amanda Caodaglio, João Sobrinho, Laura Sichero 
Instituto do Cancer do Estado de Sao Paulo, Centro Translacional De Investigação Em Oncologia, São 
Paulo, Brazil 

Introduction: Persistent infection with high-risk oncogenic human papillomaviruses (HR-HPVs) is the 
main etiological factor associated with the development of cancer of the cervix and other anatomical sites. 
Among the HR-HPV types, HPV-16 is the most prevalent in cervical tumors worldwide, followed by HPV-
18. Several cellular transcription factors (TFs) bind to the viral LCR and regulate the transcriptional 
activity, modulating the expression of HPV oncogenes. Given the importance of the TF binding sites 
within the LCR, the nucleotide variability found between HPV-16 and -18 may be a key factor contributing 
to the differential oncogenic potential between HR-HPV types. 

Methods: Initially, we evaluated the impact of over 500 human TFs upon the transcriptional activity of the 
LCR of HPV-16 and -18, by transfecting C33A cells with the TFs cDNA and LCR-luciferase constructs. In 
total, we identified 130 TFs with a differential impact upon the transcriptional activity of HPV-16 and -18, 
and the in silico analysis revealed that 70 of these factors directly bind to nucleotide sequences in the 
LCR. Among these, we arbitrarily selected four TFs for more detailed analysis: c-MYB, GATA3, FOXO1, 
and TBX21. Next, we performed promoter activity and gene expression assays to validate the TF’s impact 
on the transcriptional activity of HPV-16 and -18. 

Results: Validation assays showed that c-MYB activates both HPV-16 and -18, having a more 
accentuated effect on the HPV-18 transcriptional activity. The GATA3 factor repressed exclusively the 
HPV-18 early promoter, while TBX21 had a negative effect only upon HPV-16 transcription. Interestingly, 
FOXO1 exhibited a repressor activity in both high-risk HPV types. This TFs also have an intrinsic 
relationship with each other in regulating important oncogenic pathways. 

Conclusions: Thus, the data found in this study could lead to a deeper understanding of the molecular 
mechanisms of viral transcription regulation and possible new therapeutic targets for the treatment of 
HPV-related malignancies
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BETA HUMAN PAPILLOMAVIRUS 8 E6 INDUCES MICRONUCLEUS FORMATION AND PROMOTES 
CHROMOTHRIPSIS 

Nicholas Wallace1, Dalton Dacus1, Steven Stancic1, Sarah Polina1, Elizabeth Riforgiate1, Rachel Palinskil2 
1Kansas State University, Division Of Biology, Manhattan, United States of America, 2Kansas State 
University, Kansas State Veterinary Diagnostic Laboratory, Manhattan, United States of America 

Introduction: Cutaneous beta genus human papillomaviruses (β-HPVs) promote the development of 
cutaneous squamous cell carcinomas in people with compromised immune systems and may cause 
mutations in the general population. Multiple studies have established the genome destabilizing 
capacities of β-HPV proteins E6 and E7 as a cofactor with UV. However, the E6 protein from β-HPV8 
(HPV8 E6) induces tumors in mice without UV exposure. Here, we examined a UV-independent 
mechanism of HPV8 E6-induced genome destabilization. 

Methods: Fixed and live-cell microscopy as well as whole genome sequencing were used. 

Results: We showed that HPV8 E6 reduced the abundance of anaphase bridge resolving helicase, 
Bloom syndrome protein (BLM). The diminished BLM was associated with increased segregation errors 
and micronuclei. These HPV8 E6-induced micronuclei had disordered micronuclear envelopes but 
retained replication and transcription competence. HPV8 E6 decreased antiproliferative responses to 
micronuclei and time-lapse imaging revealed HPV8 E6 promoted cells with micronuclei to complete 
mitosis. Finally, whole-genome sequencing revealed that HPV8 E6 induced chromothripsis in nine 
chromosomes. 

Conclusions: These data provide insight into mechanisms by which HPV8 E6 induces genome instability 
independent of UV exposure.
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IMPACT OF SINGLE DOSE HPV VACCINATION ON HPV 16/18 PREVALENCE IN ADOLESCENT 
GIRLS AND YOUNG WOMEN IN SOUTH AFRICA: RESULTS FROM THE HOPE STUDY 

Sinead Delany-Moretlwe1, Dorothy Machalek2, Richard Munthali1, Danielle Travill1, Kathy 
Petoumenos2, Helen Rees1, John Kaldor2 
1University of the Witwatersrand, Wits Rhi, Johannesburg, South Africa, 2University of New South Wales, 
The Kirby Institute, Sydney, Australia 

Introduction: There is mounting interest in a single dose (SD) HPV vaccine regimen but data on the 
impact of this approach in high HIV burden settings is limited. 

Methods: We delivered a bivalent SD HPV vaccine to adolescent girls and young women (AGYW) in 
grade 10 in a schools-based catch up program in one district in South Africa in 2019. Impact on HPV 
16/18 prevalence was assessed using repeat cross-sectional surveys. In 2019, a baseline survey (S1) in 
AGYW aged 17-18 years (n=770) established HPV 16/18 prevalence in a pre-vaccine population who 
were above the target age for HPV vaccination in 2014. In 2021, the survey (S2) was repeated in the SD 
catch-up district (n=964). HPV DNA was detected on self-collected vaginal swabs using the Seegene 
AnyPlex TM II HPV28 assay. Population impact was estimated using prevalence ratios (PR) adjusted for 
differences in sexual behavior between surveys. 

Results: SD vaccination coverage was 72% (4804/6673) of eligible AGYW attending high school (n=66) 
in the district. Survey populations were similar; in S2 fewer AGYW were sexually active or using 
contraception, but more reported a previous STI. HPV 16/18 prevalence was 51% lower in S2 compared 
to S1(12% (111/964) vs 22% (172/770) adjusted PR 0.49; 95% CI (0.39-0.62). Similar results were 
observed when restricted to those living with HIV (19% (25/130) vs. 32% (73/232); aPR 0.58, 95% CI 
0.37-0.94). No impact was seen non-vaccine HPV types overall (51% (vs. 47%; aPR 1.0, 95% CI 0.91-
1.11), or among those living with HIV (56% (73/130) vs 57% (132/232); aPR 0.96, 95% CI 0.79-1.16). In 
the post-vaccine sample (S2 only), vaccine effectiveness was 70% (RR 0.30, 95% CI 0.08-1.17). 

Conclusions: These data provide reassuring evidence of population-level impact of a SD bivalent HPV 
vaccine regimen on HPV 16/18 prevalence in a South African population, irrespective of HIV status.
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POTENTIAL IMPACT OF SWITCHING FROM A TWO-DOSE TO ONE-DOSE ROUTINE HPV 
VACCINATION PROGRAM IN HIGH-INCOME COUNTRIES: A MATHEMATICAL MODELING STUDY 
USING NORTH AMERICA AS EXAMPLE 

Jean-Francois Laprise1, Mélanie Drolet1, Lauri Markowitz2, Harrell Chesson3, Chantal 
Sauvageau4,5,6, Andrée-Anne Sabourin5, Marc Brisson1,5,7 
1Centre de recherche du CHU de Québec - Université Laval, Santé Des Populations Et Pratiques 
Optimales En Santé, Québec, Canada, 2Centers for Disease Control and Prevention, Division Of 
Prevention And Control, Atlanta, United States of America, 3Centers for Disease Control and Prevention, 
Division Of Std Prevention, Atlanta, United States of America, 4INSPQ, Immunization, Quebec, 
Canada, 5Université Laval, Département De Médecine Sociale Et Préventive, Québec, Canada, 6Centre 
de recherche du CHU de Québec - Université Laval, Axe Maladies Infectieuses Et Immunitaires, Québec, 
Canada, 7Imperial College, Department Of Infectious Disease Epidemiology, London, United Kingdom 

Introduction: We examined the potential population-level impact of switching from a two- to one-dose 9-
valent HPV vaccination schedule in high income countries with a high vaccination coverage, for different 
assumptions of one-dose efficacy and duration of protection. 

Methods: We used HPV-ADVISE, an individual-based transmission-dynamic model of HPV transmission 
and disease, calibrated to two high-income countries (HIC; 2 models, Canada and US). Vaccination 
scenarios start with two doses of 4-valent among 10-year-old girls and catch-up in 10-14 year-olds, and 
include the addition of boys and the change to the 9-valent vaccine. The switch from a two to one-dose 
schedule of 9-valent occurs 15 years after start of vaccination. We assumed 85% vaccination coverage, 
95% efficacy against vaccine-type infections and lifelong duration of two doses. We examined 3 
scenarios of one-dose vaccine efficacy (VE) and duration (VD): 1) VE=95%, VD=20 years; 2) VE=85%, 
VD=20 years; 3) one dose non inferior to two doses for girls, but one-dose VE=85% and VD=20 years for 
boys. In sensitivity analysis, we examined a switchback to two doses 10 years after the switch to one 
dose. 

Results: Figure 1 shows the base-case results for the impact of vaccination for the two-dose scenario 
(status quo) and the one-dose vaccine efficacy and duration of protection scenarios; and Figure 2 shows 
the sensitivity analysis results for the impact of switching back to two doses 10 years after the switch to 
one 
dose. 
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Conclusions: A switch to one-dose routine HPV vaccination in HICs is not predicted to substantially 
increase cervical and other HPV-related cancers if duration of protection is greater than 20 years. If one-
dose protection is shown to wane within the next 10 years, switching back to two-dose routine vaccination 
could mitigate losses in cervical and other HPV-related cancers prevention.
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HEAD-TO-HEAD IMMUNOGENICITY COMPARISON OF AN ESCHERICHIA COLI-PRODUCED 9-
VALENT HPV VACCINE AND GARDASIL9 IN FEMALES AGED 18-26 YEARS: A RANDOMIZED 
BLINDED CLINICAL TRIAL 

Zhao-Feng Bi1, Hong-Xing Pan2, Weijin Huang3, Guo-Hua Zhong1, Kai Chu2, Li Zhang3, Ying-Ying 
Su1, Shou-Jie Huang4, Hui-Rong Pan5, Ting Wu4, Jun Zhang1, Feng-Cai Zhu2, Ning-Shao Xia1 
1School of Public Health, Xiamen University, The State Key Laboratory Of Molecular Vaccinology And 
Molecular Diagnostics, National Institute Of Diagnostics And Vaccine Development In Infectious 
Diseases, Collaborative Innovation Center Of Biologic Products, Xiamen, Fujian, China, 2Jiangsu 
Provincial Center for Disease Control and Prevention, Vaccine Clinical Evaluation Office, Nanjing, 
Jiangsu, China, 3National Institutes for Food and Drug Control, Institute Of Biologicals, Beijing, 
China, 4Xiamen University, The State Key Laboratory Of Molecular Vaccinology And Molecular 
Diagnostics, National Institute Of Diagnostics And Vaccine Development In Infectious Diseases, School 
Of Public Health, Xiamen, Fujian, China, 5Xiamen Innovax Biotech Company, Vaccine Development, 
Xiamen, Fujian, China 

Introduction: A safe and highly efficacious Escherichia coli (E. coli) -produced HPV 16/18 bivalent 
vaccine has been prequalified by the World Health Organization, here we conducted a randomized, 
blinded study to compare the immunogenicity and safety of its second generation nonavalent HPV 
6/11/16/18/31/33/45/52/58 vaccine (Cecolin9) and Gardasil9. 

Methods: Healthy women aged 18-26 years without HPV vaccination history were enrolled, and 
randomly (1:1) allocated by software to receive three doses of 0.5ml (270µg) of the Cecolin9 or 0.5ml 
(270µg) of Gardasil9 with a 0d/45d (39d-60d)/6m (150d-210d) schedule. Serum samples were collected 
at day 0 and 1 month after the third vaccination to evaluate HPV 6/11/16/18/31/33/45/52/58-specific 
neutralizing antibodies (nAbs). All participants were trained to record local and systemic AEs occurring 
within 30 days after each vaccination, and serious adverse events (SAEs) occurred in 7 months. This trial 
was registered with ClinicalTrials.gov, NCT04782895. 

Results: From March 14, 2021 to May 30, 2022, totally 487 eligible volunteers were enrolled and 
randomly assigned to receive the Cecolin9 (n=244) or Gardasil9 (n=243) in Jiangsu province, China. 
Seroconversion of specific nAbs against the nine HPV types was observed in all the vaccine recipients in 
the per-protocol set (PPS). Neutralizing antibody titers of each HPV type were comparable between 
Cecolin9 and Gardasil9 groups, with GMC ratios (Cecolin9 group vs Gardasil9 group) of 0.79 (95%CI: 
0.68-0.94) to 1.65 (95%CI: 1.39-1.97) for HPV types 6/11/6/18/31/33/45/52/58. The incidences of total 
adverse events (AEs) in the Cecolin9 group and Gardsil9 groups were 52.0% and 53.9%, respectively. A 
total of one and three participant reported adverse reactions of grade 3 in the Cecolin9 and Gardasil9 
group, respectively. 

Conclusions: The new E.coli-produced 9vHPV vaccine is similarly immunogenic as Gardasil9 and well 
tolerated, which encourages further efficacy studies in large cohorts, it holds the promise of contributing 
to eliminating cervical cancers.
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EFFECTIVENESS OF SINGLE DOSE OR TWO DOSES OF BIVALENT HPV VACCINE (CERVARIX) IN 
FEMALE SCHOOL STUDENTS IN THAILAND – 2-YEAR POST-VACCINATION 

Suchada Jiamsiri1, Chulwoo Rhee2, Hyeon Seon Ahn3, Hyeong-Won Seo3, Worrawan Klinsupa1, Sunju 
Park4, Nakorn Premsri5, Chawetsan Namwat1, Jean-Louis Excler6, Deok-Ryun Kim3, Joshua 
Sampson7, Pornjarim Nilyanimit8, Sompong Vongpunsawad8, Nimesh Poudyal9, Lauri 
Markowitz10, Elizabeth Unger11, Supachai Rerks-Ngarm1, Yong Poovorawan8, Julia Lynch12 
1Ministry of Public Health, Department Of Disease Control, Nonthaburi, Thailand, 2International Vaccine 
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Bangkok, Thailand, 6International Vaccine Institute, New Initiatives, Seoul, Korea, Republic of, 7National 
Institutes of Health, National Cancer Institute, Rockville, United States of America, 8Chulalongkorn 
University, Centers Of Excellence In Clinical Virology, Bangkok, Thailand, 9International Vaccine Institute, 
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America, 11USA National HPV Reference Center, Chronic Viral Diseases Branch, Division Of High-
consequence Pathogens And Pathology, National Center For Emerging And Zoonotic Diseases, 
Infectious Diseases Centers For Disease Control And Prevention, Atlanta, United States of 
America, 12International Vaccine Institute, Cholera Program, Seoul, Korea, Republic of 

Introduction: With accumulating evidence of effectiveness of a single dose (SD) of HPV vaccine in 
young women, we are conducting a community vaccine effectiveness (VE) study comparing HPV SD and 
two dose (2D) regimen (0, 6 months) of Cervarix in Thailand among Grade 8 schoolgirls. VE at 2-year 
post vaccination is presented. 

Methods: In 2018, eligible Grade 8 schoolgirls in Udon Thani (SD) and Buriram (2D) provinces were 
offered HPV vaccine per assigned dose regimen. Concurrently, a cross-sectional survey (CSS) of HPV 
prevalence was conducted in Grade 10 (N=2,600 in each province). HPV infection was assessed by self-
collected urine via Colli-pee device and tested by DNA PCR Cobas 4800. Positive samples were also 
tested with Anyplex II HPV 28. In 2020, when vaccinated Grade 8 schoolgirls reached Grade 10, the CSS 
was repeated. VE was estimated by comparing prevalence of HPV 16 or 18 between baseline CSS 
(2018) and vaccinated schoolgirls in Year-2 CSS (2020). Adjustment methods were used in the analysis 
to account for potential changes in sexual behavior due to non-contemporaneous comparison. 

Results: Prevalence of HPV 16 or 18 in baseline CSS was 2.92% (95% CI 2.57- 3.33) and 3.40% (95% 
CI 3.04-3.81) for Udon Thani and Buriram, respectively. In Year-2 CSS the prevalence among vaccinated 
schoolgirls was 0.5% (95% CI 0.34-0.71) for Udon Thani and 0.22% (95% CI 0.14-0.35) for Buriram. 
Crude VE for SD was estimated at 83.0% (95% CI: 76.4-89.6), and 2D at 93.6% (95% CI: 90.5-96.8). All 
adjustment methods minimally impacted VE for SD (80%~83%) and 2D (90%~93%). 

Conclusions: The Year 2 survey demonstrated high levels of VE of SD HPV against HPV 16 and 18 
infections among teenage schoolgirls in Thailand. As the Year 2 VE estimate is an interim result, re-
assessment at Year 4 post-vaccination is critical to demonstrate the longer-term protection.
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ESTIMATING HUMAN PAPILLOMAVIRUS (HPV) VACCINE EFFICACY FROM A SINGLE-ARM 
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Brian Befano1, Nicole Campos2, Didem Egemen3, Rolando Herrero4, Mark Schiffman3, Carolina 
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Introduction: The WHO 2030 cervical cancer elimination targets call for vaccinating 90% of girls with 
one- or two-dose human papillomavirus (HPV) vaccination by the age of 15. One-dose HPV vaccination 
would be less costly and logistically easier to implement. Additional evidence of one-dose HPV vaccine 
efficacy (VE) is needed but randomized controlled trials (RCTs) are costly, slow, and may face ethical 
challenges. We propose a single-arm trial design of HPV VE using types unaffected by the vaccine as 
natural controls, thereby reducing costs and time to read-out. 

Methods: We relied on similar early natural history of HPV infection across types, specifically 1) time-to-
clearance in the absence of precancer; and 2) proportionality of type-specific incidence to population 
prevalence. In calculating VE using only the bivalent HPV16/18 vaccine (Cervarix®) arm of the Costa 
Rica Vaccine Trial, we estimated the incidence of the vaccine-targeted type(s) that would have occurred 
absent vaccination as the ratio of prevalences at enrollment of vaccine-targeted to vaccine-unaffected 
types times the incidence of vaccine-unaffected types. Confidence intervals (CIs) for VE were derived 
using exact methods and compared against bootstrapped versions. 

Results: Estimated VE against persistent HPV16/18 infections was similar for the published two-arm 
RCT and our proposed single-arm design (ATP cohort: 91·0% (95% CI: 84·4%–96·7%) [single-arm] vs. 
90·9% (95% CI: 82·0%–95·9%) [two-arm]; ITT cohort: 41·7% (95% CI: 35·5%–47·4%) [single-arm] vs. 
49·0% (95% CI: 38·1%–58·1%) [two-arm]). Results were similar for additional pre-specified subgroups 
based on number of doses and baseline HPV serology. 

Conclusions: We provide proof of principle that a single-arm design for VE against virologic endpoints 
generates valid estimates with similar precision as an RCT and requires approximately half the sample 
size. Important considerations include the HPV exposure prevalence at trial enrollment and existing data 
on vaccine untargeted 
genotypes. 
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FOLLOW-UP OF HPV VACCINATION USING FIRST-VOID URINE AS A NON-INVASIVE GENITAL 
TRACT LIQUID BIOPSY 

Laura Teblick, Jade Pattyn, Severien Van Keer, Annemie De Smet, Ilse De Coster, Alex Vorsters 
University of Antwerp, Centre For The Evaluation Of Vaccination, Edegem, Belgium 

Introduction: The initial stream of urine, defined as first-void urine (FVU), contains genital secretions 
accumulated between the small labia and urethra opening, including DNA, transudated antibodies, and 
other HPV-related biomarkers. This study assesses FVU as a tool for monitoring HPV vaccination based 
on HPV DNA and genotype-specific antibody response. 

Methods: For this study, 63 women (21-46 years old) receiving three doses of the nonavalent HPV 
vaccine (EudraCT: 2015-005093-38) provided paired FVU and serum samples before vaccination (0M), 7 
months after the 1st dose (7M), and approximately 3.5 years after the 1st dose (3.5Y). HPV-antibody 
concentrations were measured for all samples using the M9ELISA at the CDC (Georgia, U.S.A). We also 
determined total IgG concentrations (BioPlex Pro™ Human Isotyping Assay) for all samples. In addition, 
total protein (Pierce™ BCA Protein Assay Kit), human DNA, and HPV DNA (Cobas 6800, Riatol qPCR) 
concentrations were measured for FVU samples. 

Results: show good correlations between HPV-antibody titers of paired FVU and serum samples (0M: 
rs = 0.52, 7M: rs = 0.69, 3.5Y: rs = 0.80). In addition, ROC analyses showed high sensitivities for the 
classification of unvaccinated and vaccinated samples overall (0M vs. 7M; FVU: 97.5%, Serum: 98.1%, 
and 0M vs. 3.5Y; FVU: 93.9%, Serum: 98.1%) and per HPV vaccine type. At 0M and 7M, 11.1% (7/63) 
and at 3.5Y, 6.9% (4/58) of the women were HR-HPV positive, of which two had a persistent infection. 

Conclusions: This study demonstrates that FVU contains not only HPV DNA but also HPV vaccine-
induced antibodies. In addition, we could identify participants with naturally induced antibodies and 
observed boosting of these antibody titers after vaccination. By using FVU sampling, we require only one 
at-home collected sample for follow-up of vaccination (i/o blood) and infection (i/o cervical smear or 
vaginal self-samples) in, e.g., large epidemiological studies and follow-up of adjusted vaccination 
schedules.
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CELL-FREE DNA FROM LIQUID BIOPSIES AS A NOVEL TOOL FOR DIAGNOSIS OF HEAD AND 
NECK CANCER 

Christian Von Buchwald1, Kathrine Kronberg Jakobsen1, Simone Kloch Bendtsen1, Lise Barlebo 
Ahlborn2, Finn Cilius Nielsen2, Christian Grønhøj1 
1Copenhagen University Hospital Rigshospitalet, Department Of Otorhinolaryngology, Head & Neck 
Surgery & Audiology, Copenhagen Oe, Denmark, 2Copenhagen University Hospital Rigshospitalet, 
Department Of Genomic Medicine, Copenhagen Oe, Denmark 

Introduction: The diagnosis of head and neck cancer (HNC) is currently based on a clinical examination 
and imaging. In case of suspected cancer, a biopsy is obtained from the tumor area. The examinations 
leading to final diagnosis are often time consuming, expensive, and require specialized staff. A less 
invasive and readily available tool to aid in the detection of cancer is a blood sample, a so called “liquid 
biopsy”. Liquid biopsies utilize the fact that dividing cells continuously release a small portion of their DNA 
into the blood in the form of cell-free DNA (cfDNA). cfDNA originating from cancerous tissue will be 
different from the body's own DNA, and can be identified and used as a biomarker and indicator of the 
presence of cancer. 

Methods: The aim of this project was to evaluate if the diagnosis and recurrence of HNC can be 
determined by analyzing liquid biopsies taken at time of diagnosis, during treatment and monitored during 
a five-year follow-up period. Since 2017, we have offered all patients referred to our institution to 
participate in this retrospective study. By targeted next-generation sequencing, we investigate cancer-
specific mutations in cfDNA, and by droplet-digital PCR (ddPCR), we analyze the occurrence and quantity 
of cfHPV-DNA. 

Results: We have included 1900 patients of whom 650 have a biopsy-verified HNC and are currently 
followed with serial blood samples after end of treatment. 33% of the patients have been diagnosed with 
oropharyngeal squamous cell carcinoma. By ddPCR, we have determined the HPV-status and 
subsequent HPV genotype in this patient group. Following successful treatment, the occurrence of 
cfHPV-DNA decreases or disappears completely. At relapse, before the cancer can be clinically verified 
by PET-CT, a rise in cfHPV-DNA can be observed. 

Conclusions: cfHPV-DNA is a safe and reliable way of monitoring patients with HPV-positive 
oropharyngeal squamous cell carcinoma.
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PROGNOSTIC IMPLICATION OF HPV SPECIFIC TYPES IN OROPHARYNGEAL CANCER: A 
MULTICENTER, MULTINATIONAL (EPIC-OP) STUDY 

Laia Alemany Vilches1, Miren Taberna1, Sara Tous1, J Brooks2, Christian Von Buchwald3, Marisa 
Mena1, Francisca Morey1, C Grønhøj3, Christina Rasmussen4, Martin Garset-Zamani3, Laia 
Bruni1, Nikolais Batis2, R.H. Brakenhoff5, C.R. Leemans5, R. Baatenburg De Jong6, Jens Peter 
Klussmann7, N Wuendermann7, S. Wagner8, Tina Dalianis9, L. Marklund9, Haitham Mirghani10, Andrew 
Schache11, J.A. James12, Shao Hui Huang13, Brian O'Sullivan13, Paul Nankivell2, Martina Broglie14, M. 
Hoffman15, Elgar Susanne Quabius15, Hisham Mehanna16 
1Institut Català d'Oncologia, Cancer Epidemiology Research Programme, L'Hospitalet de Llobregat, 
Spain, 2Institute of Head and Neck Studies and Education (InHANSE), Institute of Cancer and Genomic 
Sciences, Department Of Otolaryngology, Head And Neck Surgery, Birmingham, United 
Kingdom, 3Copenhagen University Hospital Rigshospitalet, Department Of Otorhinolaryngology, Head & 
Neck Surgery & Audiology, Copenhagen Oe, Denmark, 4Danish Cancer Society Research Center, Unit Of 
Lifestyle, Virus And Genes, Copenhagen Ø, Denmark, 5Vrije Universiteit Amsterdam, Otolaryngology-
head And Neck Surgery, Amsterdam, New Caledonia, 6Erasmus MC Cancer Center, Department Of 
Otolaryngology, Head And Neck Surgery, Rotterdam, Netherlands, 7University Hospital of Cologne, 
Department Of Otorhinolaryngology, Cologne, Germany, 8University of Giessen, Department Of 
Otorhinolaryngology, Head And Neck Surgery, Giesen, Germany, 9The Karolinska Institute, Departmant 
Of Oncology-pathology, Stockholm, Sweden, 10Hôpital Européen Georges Pompidou, 
Otorhinolaryngology - Head & Neck Surgery, Paris, France, 11University of Liverpool Cancer Research 
Centre, Department Of Molecular And Clinical Cancer Medicine., Liverpool, United Kingdom, 12Queen’s 
University Belfast, Precision Medicine Centre Of Excellence, Patrick G Johnston Centre For Cancer 
Research, Belfasst, United Kingdom, 13Princess Margaret Cancer Centre., Department Of Radiation 
Oncology / Otolaryngology – Head And Neck Surgery, Toronto, Canada, 14University Hospital Zurich, 
Department Of Otorhinolaryngology - Head And Neck Surgery, zurich, Switzerland, 15Christian-Albrechts-
University Kiel, Department Of Otorhinolaryngology, Head And Neck Surgery, kiel, Germany, 16University 
of Birmingham, Institute Of Head & Neck Studies And Education (inhanse), Birmingham, United Kingdom 

Introduction: HPV-related oropharyngeal cancers (OPC) have better prognosis than non-related. 
However, 20% of cases still fail to treatment. This international multicenter study aims to identify the 
prognostic value stratified by p16INK4a and HPV (DNA/RNA) status, as well as HPV genotyping. 

Methods: An international consortium comprising 13 cohorts of OPC patients from 9 countries with data 
on p16INK4a, HPV (DNA/RNA), and clinical information were identified. Kaplan-Meier analysis estimated 
overall survival (OS) by HPV types (HPV16 vs other types, HPV16 vs HPV33 vs other types) and 
p16INK4a status(positive/negative). Multivariable analyses (MVA) identified prognostic value of p16 and 
HPV genotype. 

Results: From the overall study, a total of 4069 patients from 8 cohorts with specific HPV type 
information were included. Positivity from these cohorts was 1733 (43%). HPV types identified were: 1057 
(61%) HPV-16, 36 (2%) HPV-33, and 20 (1%) HPV-35, and 620 (36%) other HPV types. In univariate 
Kaplan Meier analyses we did not found differences in the OS between HPV16, HPV33, and Other HPV 
types. We did found differences when stratifying the results by p16 results. OS of any HPV type specific 
group showed better survival when p16 was overexpressed than not. MVA results would be presented at 
the meeting. 
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Conclusions: p16 remains a strong prognostic factor for OS while no survival difference is found by 
various HPV genotypes (16, 33, and others) in HPV-related OPC patients. Information on extended 
studies will help to elucidate which additional factors besides HPV-relatedness can help in stratifying 
prognosis within HPV-related OPC patients.
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ORAL MICROBIAL TRANSCRIPTOME BETWEEN OSCCS AND ONCOGENIC HPVS 

Suvi Rintala1, Karolina Louvanto2, Ville Pimenoff3 
1Tampere University, Faculty Of Medicine And Health Technology, Tampere, Finland, 2Tampere 
University, Department Of Obstetrics And Gynecology, Faculty Of Medicine And Health Technology, 
Tampere, Finland, 3Karolinska Institute, Laboratory Medicine, Stockholm, Sweden 

Introduction: The association between high-risk (HR)-HPV and oral squamous cell carcinomas (OSCCs) 
remains unclear, and estimates vary from 3 to 73% of how many OSCCs are induced by oncogenic 
HPVs. Moreover, there is currently an increase in the incidence for HPV-related OSCCs worldwide, which 
leads to a great need to developed ways to screen and detect OSCC in early stage of disease. Here we 
investigated the oral microbiota in OSCCs with or without association of oncogenic HPVs and compared 
to healthy oral mucosal microbiota using high-throughput RNA sequence data. 

Methods: These analyses included RNA-Seq sequence data of 356 OSCCs and 33 control biopsies with 
no lesions and taxonomic classification of the viral and bacterial transcripts from the cancer genome atlas 
dataset. 

Results: Preliminary results of the viral transcripts showed 113 OSCCs associated to oncogenic HPV16 
or HPV33, and both 243 OSCCs and 33 controls without any HPV association. A significant difference in 
the microbial composition was observed for OSCCs compared to normal oral mucosa. Moreover, some 
oral microbial taxa showed significant relative abundance differences between HR-HPV-related OSCCs 
compared to OSCCs without association to oncogenic HPVs. 

Conclusions: These preliminary results suggest a shift in oral microbial composition from the healthy 
mucosa to OSCC. Interestingly, some of these microbial taxa changes seem to be more associated to HR 
oncogenic HPV-related OSCCs compared to other oral cancer etiologies. However, further work is 
required to confirm these differences in oral microbial structure associated to differential OSCC 
development.
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CD4 T-CELLS LYMPHOPENIA IN DISTINCT IMMUNOLOGICAL CONTEXTS DIFFERENTIALLY 
AFFECTS THE HUMAN SKIN MICROBIOME AND ALPHA-, BETA- AND GAMMA HUMAN 
PAPILLOMAVIRUSES (HPV) COLONIZATION 

Andrea Lisco1, Jungmin Han2, Irini Sereti1, Julie Segre3, Heidi Kong2 
1National Institutes of Health (NIH), Niaid-division Of Intramural Research, Bethesda, United States of 
America, 2NIAMS/NIH, Cutaneous Microbiome And Inflammation Section, Bethesda, United States of 
America, 3NHGRI/NIH, Microbial Genomics Section, Translational And Functional Genomics Branch,, 
Bethesda, United States of America 

Introduction: The role of specific immune components in maintaining host-microbial homeostasis 
remains poorly defined. People with HIV (PWH) and Idiopathic CD4 Lymphocytopenia (ICL) patients 
exhibit low CD4 T-cells in distinct clinical and immunological contexts providing a unique opportunity to 
decipher the role of helper CD4 T-cells in skin host-microbial interactions. These patients’ increased risk 
of comorbidities includes HPV-related diseases and other opportunistic infections and neoplastic, 
autoimmune and inflammatory skin disorders. We hypothesized that ICL and PWH have prominent skin 
microbiome shifts, related to distinct immunological dysfunction. 

Methods: Skin microbiome topographical diversity (shotgun metagenomics) was analyzed in PWH, ICL 
and healthy controls (HCs). 

Results: Skin samples from antiretroviral (ART)-naïve PWH (PWH-naïve, n=5, median CD4 48 cells/ mL, 
median plasma (p)HIV-RNA=361,206 copies/mL), ICL (n=8, median CD4 65 cells/mL), and HCs (n=11) 
were collected. HCs typically showed shared microbiome features; PWH and ICL exhibited greater inter-
individual heterogeneity, consistent with prior immunodeficiency studies. As hypothesized, PWH and ICL 
had notable skin microbiome shifts: PWH-naïve and ICL exhibited higher HPV reads per kilobase (RPK). 
Median α-HPV RPK of inside elbow was higher in ICL than in HCs (420 and 9, respectively; p=0.003), 
while that in PWH (28; p=1) was not significantly different from HCs (Figure 1). Median β-HPV RPK of the 
same site in ICL and PWH (5300 and 967, respectively) and γ-HPV RPK in ICL and PWH (17906 and 
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450, respectively) were significantly higher than HCs (β-HPV RPK=61 and γ-HPV RPK=13).

 

Conclusions: Our data suggest that CD4 T cell lymphopenia may differentially affect skin microbiomes 
and HPV colonization based on the clinical and immunological context in which is observed. Studying 
human skin microbiomes based on underlying immunodeficiency can provide insights into the 
immunological determinants of the susceptibility to HPV colonization and consequent HPV-related 
diseases.
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NOVEL POLYMERASE CHAIN REACTION METHOD FOR DETECTING CUTANEOUS AND BETA 
GENUS HUMAN PAPILLOMAVIRUS DNA 

Reimon Yamaguchi1, Mayumi Saito2, Kazushi Anzawa1, Akira Shimizu1, Toshiyuki Sasagawa2 
1Kanazawa Medical University, Dermatology, Ishikawa, Japan, 2Kanazawa Medical University, Obstetrics 
And Gynecology, Ishikawa, Japan 

Introduction: In the field of dermatology, there is a need for primers that can be used for cutaneous 
warts and epidermodysplasia verruciformis (EV). Recently, we have reported efficient primer pairs, SK1, 
2, for detecting cutaneous HPVs, however, few primers are available for detecting β-HPVs from EV. In 
this study, we attempted to develop PCR method that can efficiently detect β-HPVs as well as cutaneous 
HPVs. 

Methods: The L1 regions of β-HPVs were aligned, common sequences were identified, and consensus 
SK3 and SK4 primers were newly developed. Plasmids of cutaneous types (HPV types1a, 2a, 3, 4, 7, 27, 
57, 60, 63, 65) and β-HPVs (HPV types 5, 8, 37, 38, 47, 75, 76, 93, 96) were used as templates for 
amplification with the SK3, 4 primers. We also performed PCR by using SK1, 2 primer pairs and SK1, 2, 
3, 4 primer pairs to compare the amplified HPV types. PCR conditions followed the previous report of 
SK1, 2. Direct sequencing of amplified products was performed. The sensitivity of the PCR method was 
confirmed by serial dilution. 

Results: All β-HPVs were successfully detected with SK3, 4 primers. The sensitivity of this method was 
equivalent to detecting about 1,000 copies of HPV DNA. PCR using SK1, 2 was also performed and all 
the cutaneous types were amplified. We further did PCR by using SK1, 2, 3, 4 primers and all both 
cutaneous and β-HPVs were amplified. All PCR products were confirmed by a direct sequencing using 
primers from one side for each method. 

Conclusions: Both SK1, 2, and SK3, 4 primer pairs were able to detect cutaneous and β-HPVs, 
respectively. SK1, 2, 3, 4 primer pairs could detect all the types. The type could be determined by a 
simple direct sequencing. SK1, 2, 3, 4 primers can be used in accordance with HPV types.
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SAFETY RUN-IN OF INTRAMUSCULAR PNGVL4A-SIG/E7(DETOX)/HSP70 DNA AND TA-CIN 
PROTEIN VACCINATION AS TREATMENT FOR HPV16+ ASC-US, ASC-H, OR LSIL/CIN1 

Mark Einstein1, Richard Roden2, Tzyy Choou Wu3, Alison Blomer4, Mark Akin5, Yung-Nien Chang6 
1New Jersey Medical School, Rutgers, Obstetrics, Gynecology, & Reproductive Health, Newark, United 
States of America, 2Johns Hopkins University, Department Of Pathology, Baltimore, United States of 
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Austin, United States of America, 6Papivax Biotech Inc, Na, Baltimore, United States of America 

Introduction: Patients with HPV16 infection and low-grade cervical dysplasia (LSIL/CIN1) or atypical 
squamous cells (ASC-US/ASC-H) require active surveillance for disease progression. A safe and 
effective immunotherapy to clear HPV16 is an unmet medical need. The safety run-in cohort of a 
randomized double-blind, placebo-controlled Phase II trial of PVX2 (vaccination twice with HPV16-
targeting pNGVL4a-Sig/E7(detox)/HSP70 plasmid and once with the HPV16 L2E7E6 fusion protein “TA-
CIN”) as immunotherapy for patients with HPV16+ ASC-US, ASC-H, or LSIL/CIN1 (NCT03911076) was 
recently completed. 

Methods: Subjects were confirmed to have HPV16 infection and LSIL/CIN1, ASC-US, or ASC-H. 
Adverse events were evaluated using CTCAE v5.0. HPV typing by HPV16 18/45 Aptima Assay was done 
at week 0, month 6, and month 12, with simultaneous cytology analysis. Cervical biopsies and ECC were 
performed at week 0 and month 6. 

Results: In the safety run-in cohort 12 eligible patients were enrolled. Each received three monthly 
immunizations. One was lost to follow-up after week 12. There were no serious adverse events. A total of 
five adverse events were noted by four patients; 4 were considered not vaccine-related, and one ‘unlikely 
related’ by the investigator. At month 6, 45% (5/11) of participants converted to HPV16-negative and 2 
others developed CIN2+ and received a LEEP. At month 12, 64% (7/11) were HPV16-negative, including 
those HPV16-negative at month 6. 

Conclusions: The PVX2 immunotherapy was well tolerated and associated with viral regression, 
supporting further testing.
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2.27Å CRYOEM STRUCTURE OF HPV16-HEPARIN COMPLEX REVEALS CAPSID STABILIZATION 
AND L2 DENSITY 

Caroline Langley1, Daniel Goetschuis2, Samantha Hartmann1, Carol Bator3, Neil Christensen4,5,6, Susan 
Hafenstein1,2,3 
1The Pennsylvania State University, Department Of Biochemistry And Molecular Biology, University Park, 
United States of America, 2The Pennsylvania State University College of Medicine, Department Of 
Medicine, Hershey, United States of America, 3The Pennsylvania State University, Huck Institutes Of The 
Life Sciences, University Park, United States of America, 4The Pennsylvania State University College of 
Medicine, Department Of Pathology, Hershey, United States of America, 5The Pennsylvania State 
University College of Medicine, The Jake Gittlen Laboratories For Cancer Research, Hershey, United 
States of America, 6The Pennsylvania State University College of Medicine, Department Of Microbiology 
And Immunology, Hershey, United States of America 

Introduction: Human papillomavirus (HPV) is a significant health burden and leading cause of virus-
induced cancers. The capsid contains 72 capsomers comprised of major (L1) and minor (L2) structural 
proteins. Determining the structure of the minor capsid protein, L2, has been difficult due to the 
asymmetric incorporation of L2 and inherent flexibility of the HPV capsid. During entry, initial binding to 
heparin is known to result in a conformational change in the capsid. 

Methods: HPV16 quasivirus, comprised of L1 and L2 capsid proteins with a packaged cottontail rabbit 
papillomavirus genome, was incubated with heparin, the complex was vitrified, and the data were 
collected for cryoEM single particle analysis. An icosahedral map was reconstructed. Subparticles were 
designated and extracted with a program called Icosahedral Subvolume Extraction and Correlated 
Classification (ISECC). Hexavalent and pentavalent capsomer subvolumes were refined separately. 
ISECC was used to analyze the capsid flexibility, both on a whole particle level and on an inter-capsomer 
level. 

Results: In the resulting 2.27Å resolution structure, heparin was visualized bound to the HPV capsid, 
around the icosahedral fivefold capsomer. The asymmetric unit was built, and L1 and non-L1 (L2) 
densities were identified. The whole capsid flexibility analysis revealed less variation in the capsid 
diameter of HPV16-heparin complex compared to virus alone. Similarly, the inter-capsomer flexibility 
analysis showed that heparin binding reduced the flexibility between capsomers. 

Conclusions: This high resolution 2.27Å HPV structure allowed a more confident assignment of rotamers 
than our previous 3.1Å resolution structures. The resolution allowed the entire asymmetric unit of HPV to 
be built unambiguously. Our results indicate that heparin binding stabilizes the entire HPV16 capsid, not 
just the fivefold region where heparin binds. This high resolution HPV virus structure links heparin binding 
and capsid stability and confirms the location of L2, which provides a framework for future HPV 
biochemical, genetic, and biophysical studies.
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ICOSAHEDRAL SUBPARTICLE EXTRACTION & CORRELATED CLASSIFICATION ALLOWS FOR 
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Introduction: Icosahedral Subparticle Extraction and Correlated Classification (ISECC) was inspired by 
Local Reconstruction and Block Based Reconstruction. All three software packages enable determination 
of asymmetry in icosahedral viruses and have the ability to extract subparticles for refinement and 
classification in RELION. Although all of these software allow for subparticle extraction, ISECC retains 
subparticle metadata that allow each subparticle to be traced back to its original location on a virus 
capsid. 

Methods: Human papillomavirus (HPV) quasivirus was vitrified, and the data were collected for single 
particle analysis. After construction of an icosahedral map, subparticles were extracted with ISECC and 
refined. The flexibility of the capsid was analyzed with ISECC by evaluating motions on a per-particle 
level by analyzing particle diameter and inter-capsomer distances. As a test model, complex of canine 
parvovirus (CPV) and antibody fragment (Fab) was also vitrified and data were collected for single particle 
analysis. After refinement and classification, correlated classification analysis was performed to identify 
binding patterns derived by normalizing the observed radial distribution functions to those of a 
hypothetical particle with all binding site occupied. 

Results: Subparticle refinement of individual capsomers provided the first atomic resolution structure of 
HPV, and improved the resolution from 4.5Å to 3.1 Å. Refined papillomavirus capsomers allowed for 
flexibility analysis for two parameters: overall particle diameter and inter-capsomer distances. In CPV-Fab 
complex, correlated classification of an antibody binding site allows for clash predictions and cooperativity 
analysis of binding events. 

Conclusions: Here we demonstrate the functionality of ISECC evaluate motions with human 
papillomavirus 16 (HPV 16) and the functionality of ISECC correlated classification with a canine 
parvovirus (CPV) Fab complex.
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Introduction: Variants of HPV have been classified into lineages and sublineages based upon their 
whole genome sequence (WGS). Variants exhibit differential geographical distribution and disease risk 
but the consequences for natural or vaccine-induced immunity are unclear. We examined the specificity 
of antibodies developed after natural infection with variants of HPV16, HPV18, HPV31, HPV33, HPV45, 
HPV52 and HPV58 to determine whether lineage-specific serotypes exist for some genotypes. 

Methods: Serum (or plasma) samples were assembled from existing archives representing individuals 
from Africa, The Americas, Asia and Europe (n=2,303). Inclusion criteria included sample availability from 
individuals with contemporary (<2 years) lineage-specific infection defined by WGS data derived from 
accompanying cervical samples. Serum samples (mean 329 samples per genotype) were tested against 
lineage-specific pseudoviruses (e.g., A, B, C and D) representing each genotype. The testing laboratory 
was blinded to individual lineage and other demographic data (country of origin, disease state) until 
testing was completed. Data are presented as two-dimensional arrays of lineage-specific seropositivity 
rates and GMT (95%CI). An assessment of the differential antigenicity of lineage variants was made 
using hierarchical clustering and Antigenic Cartography. 

Results: Typical of natural infection, seropositivity rates were <50% and GMTs were low but highly 
reproducible (r2 0.925). Many antigenic variants demonstrated differences in neutralization sensitivity 
compared to their consensus A variant, but these differences were of a low magnitude (<2 fold). Lineage 
variants of HPV33, HPV52 and HPV58 however exhibited >4-fold reduced sensitivities compared to their 
consensus A variant. 

Conclusions: For most genotypes, these data suggest that natural infection antibodies recognize lineage 
variants similarly. However, these empirical observations provide support for the capsid proteins of some 
lineages of HPV33, HPV52 and HPV58 to be considered antigenically distinct within their respective 
genotypes. These data contribute to our understanding of the natural evolution of HPV and of host 
immunity.
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Introduction: The cervicovaginal microbiome (CVM) is a dynamic microenvironment that assembles in 
microbial communities and is associated with women’s cervical health. In particular, Lactobacillus-
dominated community state types (CSTs) and Lactobacillus-depleted CSTs are associated with cervical 
protection and susceptibility to high-risk human papillomavirus (hrHPV) infections, respectively, but the 
long-term dynamics of CSTs in hrHPV-infected women remain poorly understood. 

Methods: We implemented high-resolution microbiome profiling through circular probes-based RNA 
sequencing in cervical smears of a longitudinal cohort of 141 women with DNA confirmed hrHPV infection 
at the first visit, who returned for microbiome profiling six months post-initial hrHPV infection diagnosis to 
determine the dynamics of CSTs between both visits. 

Results: Here we show the characteristic microbial shifts occurring six months after hrHPV infection 
diagnosis and describe that women with baseline CSTs I and III, characterized by Lactobacillus crispatus 
and Lactobacillus iners dominance, respectively, have more similar microbiome composition at the 
second visit than women with baseline CST IV. Analyses of the association of bacterial species with the 
stability of the CVM reveal that Lactobacillus acidophilus correlates with transitional microbiomes while 
Lactobacillus gasseri and several CST IV-associated bacteria correlate with stable microbiomes. We also 
determine that distinctive microbial species, dominance, and diversity are associated with the stability of 
CSTs I-A, III-A, IV-A, and IV-B. 

Conclusions: Overall, we describe the dynamics of microbial communities in the CVM during hrHPV 
infection. Our data suggest distinct stability and changes of CSTs during infection, which could be applied 
to develop CVM-targeted therapies against infection progression towards disease.
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Introduction: Increasing evidence highlights the potential significance of the vaginal microbiome (VM) in 
both shaping the severity of HPV infection and impacting on the development of cervical intraepithelial 
neoplasia. However, the precise role of certain bacteria in the context of HPV positivity and persistence of 
infection remains undisclosed. Here, we applied an NGS methodology to comprehensively profile the VM 
in a series of 877 women who tested positive for at least one high-risk HPV (hrHPV) type with the 
COBAS® 4800 assay, after self-collection of a vaginal smear sample. 

Methods: Starting from gDNA, we PCR-amplified the V3-V4 region of the bacterial 16S rRNA gene and 
applied a paired-end NGS protocol (Illumina). Bioinformatics and statistical analyses were performed with 
dedicated software. Alpha diversity was calculated at the operational taxonomic unit (otu) level with the 
Shannon index. 

Results: After quality filtering, we acquired 30,353,253 reads (median 26,516 reads/sample) that were 
processed for taxonomic assignment and meta-data analysis. Women were classified in 3 groups based 
on the hrHPV subtype detected during diagnosis: HPV16, HPV18, HPVother. No significant differences 
were found in terms of microbial diversity for women infected with different HPV subtypes. However, 
significant differences were observed in the abundance of certain bacteria compared to negative controls, 
and among different HPV-subtypes. In detail, we found Lacticaseibacillus to be significantly depleted in all 
HPV groups compared to the control group (P<0.05). Moreover, all three groups exhibited increased 
frequencies of species assigned to the genera Megasphaera and Sneathia compared to negative controls 
(P<0.01). Especially for Lacticaseibacillus, we observed significant depletion in the case of HPV16, 
HPV18 vs. HPVother (P<0.01) . 

Conclusions: Overall, our results suggest that the presence or absence of specific microbial genera may 
be linked to the observed severity in hrHPV infection, particularly in the case of HPV16, 18 subtypes.
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Introduction: Persistent hrHPV infection is a non-oncolytic infection of the cervical epithelium and a 
necessary cause of cervical cancer. Evidence suggests significant roles for the vaginal microenvironment 
in establishment of persistence of the infection and progression to cervical cancer. 

Methods: We conducted shotgun metagenomics sequencing and global metabolomics profiling of the 
cervical secretions from 84 women. Some 68 of these women were tested and categorized based on 
HPV results as negative (N) or positive (P) at 3 time points: baseline, 12 months, and 24 months, using 
DEIA/LiPA25 into NNN (13), NNP (16), NPP (10), PPP (12), PPN (15) and PNN (1), while 16 women had 
either invasive squamous cell carcinoma (15) or papillary adenocarcinoma (1). 

Results: There was a higher diversity of bacteria and lower Lactobacillus abundance comparing the PPP 
to NNN category. The commonest genus in PPP category were Gardnerella, Prevotella, Atopobium, 
Ureaplasma, Sneathia and Streptococus. Cervical cancer samples showed significantly decreased 
bacterial diversity, absence of Lactobacillus spp., and relatively high abundance of Cutibacterium. Our 
discriminative analysis showed that Prevotella prevalence and abundance discriminated between NNN 
and PPP categories. We found Mageeibacillus indolicus, in 4 members of the PPP group. The top five 
enriched pathways in the NNN group compared to the PPP group were: Folate transformations II, 
sucrose degradation III (sucrose invertase), lipid IVA biosynthesis, super pathway of thiamin diphosphate 
biosynthesis III (eukaryotes) and Guanosine ribonucleotides de novo biosynthesis mainly contributed by 
the Lactobacillus spp. and unclassified strata. The top enriched gene family in the NNN group: 3.1.22.4 
Crossover junction endodeoxyribonuclease, 2.7.1.69 Protein-N(pi)- phosphohistidine—sugar 
phosphotransferase and 1.7.1.7 GMP reductase similarly contributed by diverse Lactobacillus spp. and 
unclassified. We identified HPV integration sites in 6/20 cervical cancer cases and 1/12 of the PPP cases. 

Conclusions: hrHPV infection was associated with vaginal dysbiosis and several bacterial genera and 
species, gene families and pathways were different between groups.
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Introduction: In Ontario, Canada, an organized cytology-based screening program has been in place for 
multiple decades with plans to implement primary HPV-based screening. Students have been offered 
HPV vaccination through school-based programs since 2007. We examined if, and when, the cervical 
cancer elimination threshold of <4 cancers/100,000 person-years (as defined by the World Health 
Organization) could be reached in Ontario, under various screening conditions. 

Methods: The hybrid microsimulation model STDSIM-MISCAN-Cervix has been calibrated to the Ontario 
setting using observed demographic and screening data. In previous analyses, optimal primary HPV-
based programs were determined, using a harms-benefits analyses, for future cohorts offered HPV 
vaccination. Cervical cancer incidence rates were estimated from 2010 to 2100 for four different 
screening scenarios implemented in 2024. Current screening participation rates were applied to: 1) the 
current cytology-based program, 3) the future state HPV-based program, 3) the optimal unstratified 
program, 4) the optimal vaccination-status-stratified program. Additionally, two extreme scenarios were 
modeled: 1) No screening available, 2) HPV-based screening with 100% participation. 

Results: All screening strategies reach relatively similar years of elimination of 2042, 2040, 2041 and 
2040 for cytology, future state HPV testing, unstratified and stratified strategies respectively (Figure). In 
the hypothetical scenario where perfect screening participation is assumed, elimination is reached in the 
year 2028. However, If screening is discontinued after 2024, elimination will be reached in 2060 due to 
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immunization alone.

 

Conclusions: All selected realistic screening strategies reach relatively similar years of elimination 
around 2040. Adjusting screening strategies for cohorts offered HPV vaccination or even stratifying on 
vaccination status does not substantially affect the timing of elimination, but, can improve the overall 
screening harms-benefits balance.
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Introduction: Recent evidence has suggested that HPV vaccination may reduce the risk of preterm birth 
(PTB). The objective of this analysis was to determine if the risk of PTB was lower among HPV-
vaccinated women in Denmark, compared to unvaccinated women. 

Methods: In this nationwide population-based retrospective cohort study of >240 000 women delivering 
infants in Denmark, individual level data on birth outcomes and HPV vaccination status from national 
registers were linked. Only data from primigravid women were included. We compared spontaneous PTB 
rates between vaccinated and unvaccinated women using regression analyses. We also performed a 
stratified analysis by vaccination before and after 17 years old. 

Results: Of the women in this analysis, 174 504 had received no prior doses of HPV vaccine, while 68 
632 had been vaccinated prior to pregnancy. Vaccinated and unvaccinated women were similar in age 
(27.2±3.7 vs. 29.4±4.9, respectively) and marital status (married: 82.0% vs. 81.7%, respectively). After 
adjusting for maternal age, education, marital status, smoking status during pregnancy, pre-pregnancy 
BMI, and pre-pregnancy cervical lesion/treatment history, there was no significant difference in the odds 
of PTB between vaccinated and unvaccinated women. There was also no difference in the odds of 
spontaneous PTB in relation to time between vaccination and pregnancy. In contrast, compared to 
unvaccinated women, the odds of PTB were lower among women vaccinated before age 17 (OR: 0.87, 
95% CI: 0.75-1.00). This association was not present for women vaccinated at age ≥17. 

Conclusions: In this large, population-based cohort, we found reduced odds of spontaneous PTB among 
women HPV vaccinated at an early age compared to those unvaccinated. It seems conceivable that HPV 
vaccination may not only reduce the incidence of cervical cancer and severe precursors, but also the risk 
of PTB related to HPV infection.
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Introduction: The human papillomavirus (HPV) vaccine is one of the greatest inventions in preventing 
HPV-related conditions including cervical cancer. Zambia introduced a free national HPV vaccination 
program in 2019 restricted to 14-year-old girls. Parental consent is critical for vaccine uptake by 
adolescent girls, however, parental refusal is prevalent. Therefore, this study aimed to understand 
parents’ beliefs and perceptions associated with consent for daughters’ vaccine uptake, using the Health 
Belief Model (HBM) as a guiding framework. 

Methods: This was a cross sectional study conducted in Lusaka district of Zambia between September 
and October 2021. We conveniently recruited parents of adolescent girls(15-18 years) from different 
social settings. The outcome variable was parental consent for HPV vaccination for their daughters. The 
primary explanatory variable was the HBM constructs and other exposures included knowledge of HPV 
and HPV vaccine, and social demographic characteristics.The odds ratios with 95% confidence intervals 
were computed to assess measures of effect. 

Results: The study enrolled 400 participants. The median age of participants was 44years (IQR 36-
54years), 350 (87.5%) were females, and 180 (45.0%) had attained secondary education. Approximately 
330(82.8%) and 352(88.0%) were unemployed and reported that their daughters were going to school 
and 86 (21.5%) were in the poorest wealth index. A total of 215 (53.8%) parents reported consenting to 
the HPV vaccine for their daughters and that the daughters received the vaccine. In multivariable 
analysis, a unit increase in HPV knowledge (AOR=1.50, 95% CI=1.14, 1.97) and cues to action score 
(AOR=2.90, 95% CI=1.50, 5.61) increased the odds of parental consent to vaccinate a daughter after 
controlling for confounders. 

Conclusions: Parental HPV vaccine consent was influenced by multiple factors including parents’ 
knowledge and attitudes, cervical cancer screening and living with HIV. There is need for community 
education programs regarding the benefits of HPV vaccine and address perceived barriers.
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Introduction: Triaging of women positive for high-risk human papillomavirus (hrHPV) on selfcollected 
samples requires a molecular reflex test to avoid recall for cytology or visual tests. 

Methods: We assessed triage performance and predictive value of human gene methylation panel 
(ZNF671/ASTN1/ITGA4/RXFP3/SOX17/DLX1) alone and with combination of HPV16/18 genotyping in a 
longitudinal screening study. 

Results: Out of 9526 women at baseline, 1758 women positive for hrHPV on self-collected samples 
followed up yearly were included in the current analysis. Satisfactory risk stratification to detect cervical 
intraepithelial neoplasia grade 2 or worse (CIN2+) was demonstrated by the methylation panel with an 
odds ratio (OR) of 11.3 among methylation-positive women compared to methylation-negative 
counterparts. Triaging with methylation panel reduced colposcopy referral rate by 67.2% with sensitivity 
and specificity of 83.0% and 69.9% to detect CIN2+. The corresponding values for the combining 
methylation and HPV 16/18 were 96.6% and 58.3%. The cumulative 3-year incident CIN2+ risk was 6.8% 
(95% CI: 4.9%-8.6%) for hrHPV positive women, which was reduced to 4.5% (95% CI: 2.7%-6.3%) and 
2.9% (95% CI: 1.2%-4.5%) for women negative on methylation triaging alone and negative on the 
combined strategy. The corresponding risk for women positive for both methylation and HPV 16/18 
reached 33.7% (95% CI: 19.0%-
45.8%) 
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 Figure 1 Risk of incident CIN 2+ (A) and CIN 3+ (B) among hrHPV positive women and hrHPV positive 
women with various HPV 16/18 and methylation test outcomes at 
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baseline 

 

Conclusions: Our study demonstrated the satisfactory triage performance and predictive value of the 
methylation panel, especially in combination with HPV 16/18 genotyping. The substantially lower risk of 
CIN2+ among the triage negative women over the next 3 years suggests that the interval for repeat HPV 
test can be safely extended to at least 2 years.
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Introduction: Prophylactic HPV vaccines are highly effective in protecting women against cervical 
infections, precancer and cancer caused by the targeted HPV types. However, evidence for their long-
term effectiveness in women with HIV (WWH) is less clear. Rwanda has had high HPV vaccination 
coverage, allowing for birth year to serve as a proxy for HPV vaccination status. We compared 
cervicovaginal HPV infection by HIV status and birth cohort. 

Methods: Participants were enrolled based on their HIV status and birth year. At enrollment, participants 
completed a rapid HIV test for those with an unknown HIV status, and provided oral, cervicovaginal and 
anal specimens for HPV testing using Ampfire (Atila Biosystems), an HPV genotyping assay for 
HPV16/18/31/33/35/39/45/51/52/53/56/59/66/68/06/11. Baseline HPV point prevalence and ratios of 
vaccine targeted/cross-protected vs. non-targeted cervicovaginal HPV genotypes, stratified by HIV status 
and birth year were calculated. 

Results: Preliminary data on 499/3,028 women were analyzed. The overall prevalence of vaccine 
targeted/cross-protected high-risk HPV types (16/18/31/33/45) was 13.8% and that of non-targeted HPV 
types was 39.2%. The prevalence of targeted/cross-protected HPV among 189 WWH born 1996+ 
(presumed-vaccinated) and 98 WWH born <1996 (presumed-not-vaccinated) was 19.6% and 19.4%, 
respectively vs. 6.5% and 9.1% among 185 HIV- participants born 1996+ and 22 HIV- participants born 
<1996, respectively (Omnibus p=0.001). The ratios of the prevalence of targeted/cross-protected vs. non-
targeted HPV types among WWH born 1996+ and <1996, HIV- participants born 1996+ and <1996 were 
0.45, 0.45, 0.18 and 0.22 respectively. The ratio of those ratios (HIV- women Vs. WWH) was 0.40 and 
0.49 for those born 1996+ and <1996, respectively. 

Conclusions: We found 60% lower protection (by Gardasil-4) against HPV infection among WWH 
compared to their HIV- counterparts, indicating that further studies are needed to determine if WWH will 
benefit from a combination of a booster dose of the vaccine and targeted screening for cervical precancer 
and cancer.
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Introduction: The AS04-adjuvanted human papillomavirus (HPV)-16/18 vaccine (Cervarix®) induces 
partial cross-protection against phylogenetically-related HPV genotypes, which may be driven by variant-
level [e.g., lineage and single nucleotide polymorphism (SNP)] heterogeneity. We examined vaccine 
efficacy (VE) across cross-protected genotype variants in the Costa Rica HPV Vaccine Trial. 

Methods: We included 2846 HPV-vaccinated women (3-doses) and 5465 HPV-unvaccinated women 
[combined group of hepatitis-A-vaccinated women (3-doses) during the randomized study period (years 
1-4) and all women in the screening-only, unvaccinated group during the observational study period 
(years 4-11)]. The analytical period started two-years post-vaccination (to ensure exclusion of infections 
present prior to vaccination) through 11-years. Outcomes were HPV31/33/35/45 detection among women 
HPV-negative for these types prior to the analytical period. Using viral whole genome sequencing, 
lineages were assigned based on the maximum likelihood tree topology. VEs and VE-ratios were 
evaluated by lineage and by SNPs in the L1 region. 

Results: VE against HPV31 was 76.8% [95% confidence interval (95%CI)=67.5%-84.5%] overall. 
Compared to VE against HPV31-lineage-A (VE=90.0%; 95%CI=77.3%-98.0%), VE against HPV31-
lineage-B (VE=61.6%; 95%CI=26.2%-83.1%) was significantly lower (VE-ratio=0.68; 95%CI=0.29-0.96), 
while VE against HPV31-lineages-B and-C were similar (VE-ratio=1.22; 95%CI=0.84-2.85) (Table 1). VE 
against HPV31 significantly differed at nucleotide positions 5921/6238/6367/6372/6772/6796 of L1 (all are 
lineage-defining positions). One of these SNPs was a nonsynonymous substitution at position 6372, and 
nucleotide A (defining lineages B/C) had significantly lower VE compared to nucleotide C (defining 
lineage A) (VE-ratio=0.79; 95%CI=0.65-0.94). Analyses for HPV33/35 were underpowered due to low 
prevalence of lineage-specific endpoints. VE against HPV45 was 83.0% (95%CI=73.8%-90.4%) overall 
and was similar between lineages and for L1 
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SNPs. 

 

Conclusions: Cross-protection afforded by Cervarix against HPV31 may be driven by high VE against 
lineage-A compared to lower VE against lineages-B/C. An important SNP impacting HPV31 VE may be 
position 6372, located within the FG loop of L1, established to be important in neutralization.
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Introduction: Protection against Human Papillomavirus (HPV) infection after vaccination is believed to be 
mediated by HPV-specific antibodies. However, the lack of standardized assays, procedures, and 
reagents accessible to the scientific community has precluded the comparison of different studies 
evaluating immunogenicity of HPV vaccines. With an increase in the number of trials relying on 
immunobridging for approval of new dosing schedules or vaccine formulations, there has been a critical 
need for standardized measurement and reporting of immunogenicity to reliably assess non-inferiority of 
antibody responses and improve overall comparability between studies. 

Methods: The HPV Serology Standardization Initiative led by the HPV Serology Laboratory (HSL) at the 
Frederick National Laboratory was established in January 2017, working with the National Cancer 
Institute (USA) and The Bill & Melinda Gates Foundation to lead standardization and harmonization 
efforts for HPV serological testing within vaccine trials. The main goal has been to expedite serology 
assay standardization by assisting with the development of primary serology standards for HPV-6, 11, 31, 
33, 45, 52, and 58, as well as testing samples from several one dose vaccine studies and 
immunobridging studies. Furthermore, standard operating procedures are also accessible on our 
laboratory website. 

Results: HSL developed secondary standards calibrated against available WHO international standards, 
reference HPV VLP and a serology-based proficiency panel for the 9 HPV types included in licensed 
vaccines. Reference materials have been shared with 19 unique serology labs worldwide via Material 
Transfer Agreements. Furthermore, HSL co-lead efforts for WHO international standards production by 
NIBSC for HPV-6, 11, 31, 33, 45, 52, and 58. 

Conclusions: Achievement of these aims will enable comparisons of data across different HPV vaccines 
and different studies and, therefore, it will facilitate vaccine development and implementation of new 
vaccine recommendations.
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Introduction: The cell intrinsic anti-viral effectors are >300 interferon stimulated genes (ISG). HPV16 
immortalized cells downregulate the 29 ISGs induced by the unphosphorylated STAT1/STAT2/IRF9 (U-
ISGF3) complex, allowing persistence of a papillomavirus infection. We have shown that MmuPV1 
causes a transient infection. We hypothesize that a functional U-ISGF3 response may limit MmuPV1 
replication and promote clearance. We investigated expression of select ISGs driven by the U-ISGF3 
complex in MPEK.BL6 spontaneously transformed mouse keratinocytes. 

Methods: MmuPV1 infected-MPEK.BL6 cells were cultured over 144 hours, and early and late viral gene 
expression was monitored by quantitative RealTime-PCR. At serial timepoints, transcripts of genes 
coding for ISGs (STAT1, DDX58, IFIH1, ISG15, HERC6, IFI27, IFI35, IRF7, OAS1, OAS3, OASL1, 
PLSCR1, SP100, BST2, and SP100) were quantified by SYBR Green RT-PCR assays. 

Results: Compared to undetectable levels of MmuPV1 transcripts at baseline, we detected ~50,000 
copies/µg of early transcripts between 24-72 hours post infection (p.i.), which was then suppressed to 
~2,000 copies/µg at later time points. As expected for an undifferentiated epithelial cell, no late transcripts 
were expressed. Compared to IFNα induced upregulation of ISGs, the expression of BST2, IFIH1, ISG15, 
OAS1, OASL1, and SP100 remain unchanged or were downregulated in MmuPV1 infected MPEK BL6 
cells. The downregulation or absence of changes in expression of these genes is likely important in 
allowing the initial establishment of a MmuPV1 infection. Conversely, DDX58, HERC6, IFI27, IFI35, IRF7, 
OAS3, PLSCR1 and STAT1 were significantly (>3-fold) upregulated at late time points p.i., 96, 120 and 
144 hours, coincident with the suppression of early MmuPV1 mRNA. STAT1, PLSCR1 and SP100 were 
>20-fold upregulated at 144hr p.i. 

Conclusions: These findings suggest that these ISGs regulated by the U-ISGF3 complex are triggered 
by MmuPV1 infection and act to downregulate MmuPV1 early mRNA in this tissue culture model.
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HIV-1 PROTEINS GP120 AND TAT PROMOTE EPITHELIAL-MESENCHYMAL TRANSITION AND 
INVASIVENESS OF HPV-16-IMMORTALIZED GENITAL AND ORAL EPITHELIAL CELLS 

Sharof Tugizov, Kathy Lien, Wasima Mayer, Rossana Herrera, Nicole Padilla, Xiaodan Cai, Vicki 
Lin, Rangsimon Pholcharoenchit, Joel Palefsky 
University of California, San Francisco, Medicine, San Francisco, United States of America 

Introduction: The incidence of human papillomavirus (HPV)-associated anogenital and oropharyngeal 
cancer in human immunodeficiency virus (HIV)-positive individuals is substantially higher than in HIV-
uninfected individuals. However, the molecular mechanisms underlying HIV-1-associated promotion of 
HPV malignancy are not fully understood. Here, we showed that HPV-16-immortalized genital and oral 
epithelial cells and HPV-negative oral cancer cells that undergo prolonged contact with cell-free HIV-1 
virions or with viral proteins gp120 and tat respond by becoming more invasive. 

Methods: HPV-16-infected cervical CaSki, anal AKC-2, oral SCC-47, and HPV-negative cervical C-33 A 
cancer cells were treated with cell-free HIV-1 virions and viral proteins gp120 and tat, each at 10 ng/ml for 
five to seven days. Cells were evaluated for epithelial-mesenchymal transition (EMT) with H&E staining, 
and Western blot and immunofluorescence assays. Live EMT cells were also examined by phase-
contrast inverted digital microscopy. In vitro invasion assays were performed using the collagen cell 
Invasion assay. 

Results: The interaction of cell-free virions and gp120 and tat proteins with epithelial cells substantially 
reduced the expression of E-cadherin and activated the expression of vimentin and N-cadherin. EMT 
induced by the HIV-1 gp120 and tat proteins was accompanied by activation of the Snail transcription 
factor. EMT induced by gp120 and tat led to detachment of poorly-adherent cells from the culture 
substratum; these cells remained capable of reattachment, upon which they co-expressed both E-
cadherin and vimentin, indicative of an intermediate stage of EMT. The reattached cells also expressed 
stem cell markers CD133 and CD44, which may play a critical role in cancer cell invasion and metastasis. 

Conclusions: These results suggest that the interaction of HIV-1 with neoplastic epithelial cells may lead 
to their de-differentiation into cancer stem cells that are resistant to apoptosis and anti-cancer drugs. 
Thus, this pathway may play a critical role in the development of invasive cancer.
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EXPRESSION OF E6/E7 ONCOGENES OF HPV-18 BUT NOT HPV-16 CONTRIBUTES TO THE 
FORMATION OF ADENOSQUAMOUS CARCINOMA PHENOTYPE IN THE CERVICOVAGINAL 
TRACT OF MOUSE 

Shiwen Peng, Annie Wu, Michelle Cheng, Chelsea Koenig, Deyin Xing, Chien-Fu Hung, Tzyy Choou Wu 
Johns Hopkins University, Pathology, Baltimore, United States of America 

Introduction: We developed a novel, spontaneous HPV16-expressing squamous cell carcinoma model 
that captures major aspects of HPV-associated cancer in the female genital tract (Fig 1). Unfortunately, it 
cannot model the approximately 10% of cervical carcinomas that display adenosquamous morphology of 
mixed malignant squamous and glandular epithelial portions associated with HPV-18 infection. 
Furthermore, the molecular pathogenesis of how HPV-18 E6/E7 oncogene leads to the distinguished 
pathological phenotype has not been illustrated.

 

Methods: To establish HPV18 E6E7-expressing cervicovaginal tumor model using AKT and cMyc 
oncogenes, 5- to 8-week-old female HLA-A2 (AAD) transgenic mice (5 per group) were intraperitoneally 
injected with anti-mouse CD3 monoclonal antibody for three days. The following day, plasmids encoding 
Pkt2-Luc-T2a-HPV18E7E6, pKT2/CLP-AKT, Pkt2-cMyc, and pCMV(CAT)T7-SB100 were injected into the 
cervicovaginal area followed by electroporation. Anti-mouse CD3 monoclonal antibody treatment was 
administered once weekly. Tumor growth was monitored using bioluminescence imaging and gross 
inspection. Tumor-bearing mice were sacrificed when either the tumor diameter exceeded 15mm or body 
weight was reduced by 10% compared with age-matched untreated control mice. Spontaneously formed 
cervicovaginal tumors were surgically removed and examined by hematoxylin and eosin staining. 

Results: At least 60% of mice had significant tumor outgrowth, demonstrated by the increase of 
luciferase activity. Histologic examination of the spontaneous cervicovaginal tumors harvested between 
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days 36 and 57 after plasmid electroporation showed an infiltrating mass lesion with intimately admixed 
squamous and glandular components. Some areas predominantly displayed features of adenocarcinoma, 
while others showed morphology of squamous cell carcinoma (Fig 2).

 

Conclusions: The expression of E6/E7 oncogenes of HPV-18, but not HPV-16, leads to formation of 
adenosquamous carcinoma phenotype in the cervicovaginal tract in our preclinical model. Such model 
may be useful for targeted therapy against HPV-18 E6E7 oncogenes. Furthermore, the experimental 
system would allow us to further dissect the contribution of E6 and/or E7 for the carcinogenesis.
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KETOCONAZOLE INHIBITS NFX1-123 AND DECREASES CERVICAL CANCER CELLULAR 
GROWTH, MIGRATION, AND SURVIVAL 

Maura Dankoski, Sreenivasulu Chintala, Rachel Katzenellenbogen 
Indiana University School of Medicine, Department Of Pediatrics, Indianapolis, United States of America 

Introduction: We have shown a critical role that NFX1-123 plays in cervical cancer through its 
partnership with the HPV type 16E6 protein, making NFX1-123 a good target for therapeutic 
interventions. We recently demonstrated that Ketoconazole, (KTZ), an antifungal agent, binds to NFX1-
123, however there are no reported studies linking the pharmacological inhibition of NFX1-123 to 
changes in cellular growth, migration or survival. The current study was designed to evaluate both KTZ’s 
effect on NFX1-123 and on cervical cancer cells. 

Methods: Cervical cancer cell lines (C33A [HPV -ve]; SiHa, CaSki, HeLa [HPV +ve]) were used to 
determine the dose effect of KTZ on NFX1-123 protein levels. Cellular growth and survival were 
evaluated by MTT assays, which quantified the IC50 concentration of KTZ. Combination studies of KTZ 
with cisplatin were conducted to determine any synergistic effect on cell death by MTT assay, and 
CompuSyn analysis was performed to assess both the combination index and whether the drug 
combination effects were synergistic. Clonogenic assays were performed to assess the effect of KTZ on 
cellular growth. The effect of KTZ on cellular migration was measured by CytoSelect cell migration assay. 

Results: NFX1-123 protein levels were decreased in a dose-dependent manner with KTZ treatment. KTZ 
also reduced cellular growth, migration, and survival. Clonogenic assays revealed a reduction in colony 
formation, and CytoSelect cell migration assays showed a slowing in cellular migration, when treated with 
KTZ. Furthermore, treatment with both cisplatin and KTZ synergistically increased cytotoxicity in cervical 
cancer cells. 

Conclusions: Our results demonstrated that Ketoconazole reduced NFX1-123 and decreases the 
cellular growth, migration, and survival of cervical cancer cells. While the specific role of 16E6 in 
Ketoconazole’s targeted actions on NFX1-123 needs to be further investigated, Ketoconazole, in 
combination with cisplatin, may be a potential additive drug treatment for cervical cancer patients.
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PERMANENT AND MAINTAINED DELETION OF HPV E7 ONCOGENE ELIMINATES HPV+ 
OROPHARYNGEAL TUMORS BEFORE RELAPSING OVER TIME – A POTENTIAL ‘HIT-AND-RUN” 
MECHANISM. 

Nigel Mcmillan, Danyelle Ferreira, Adi Idris 
Griffith University, School Of Pharmacy And Medical Science, Gold Coast, Australia 

Introduction: HPV+ cervical cancers are oncogene addicted as these tumors absolutely require major 
HPV oncogenes, E7 and E6, for their survival. However, we hypothesize that this may not be completely 
true in HPV+ oropharyngeal squamous cell carcinomas (OPSCCs). We propose that HPV+ OPSCCs 
initially arise from an HPV infection (the ‘hit’) to trigger the carcinogenic process until HPV is no longer 
required for tumor maintenance (the ‘run’). Here, we aim to experimentally prove this ‘Hit-and-Run’ theory 
in HPV+ OPSCCs. 

Methods: An inducible Tet On/Off CRISPR/Cas9 platform targeting E7 was engineered whereby the 
CRISPR system is only activated in the presence of doxycycline. An in vivo HPV+OPSCC xenograft 
model in nude mice was developed to evaluate tumor death in response to E7 loss and to see whether 
tumor relapse occurs and if an accumulation of mutations is observed that might compensate for the loss 
of HPV oncogenes. 

Results: We showed complete regression of the tumor post-HPV E7 editing as early as 31 days. 
Remarkably, the tumor relapsed over time and continued to do so up to 100 days. We verified that E7 
expression was lost in these tumors suggesting that E7 was no longer required for growth. This was 
consistent with the increased expression of the active form of Rb protein, an E7 host target. Remarkably, 
E7 deleted tumors developed new mutations not previously seen in HPV+ tumors. Importantly, a number 
of these new mutations are found to be already present in HPV− OPC tumors. 

Conclusions: Our data implies that we may be underestimating the load of HPV‐driven OPC as many 
HPV− malignancies may have originated as HPV+ tumors. Our work has important implications for HPV 
vaccination efforts as it would suggest that vaccination would not only reduce HPV+ OPC, but also HPV− 
OPCs.
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SIRT1 IS AN ACTIONABLE TARGET TO RESTORE P53 FUNCTION IN HPV-ASSOCIATED CANCER 
THERAPY 

Irene Lo Cigno1, Federica Calati1, Carlo Girone1, Cinzia Borgogna1, Aldo Venuti2, Renzo 
Boldorini3, Marisa Gariglio1 
1University of Eastern Piedmont, Department Of Translational Medicine, Novara, Italy, 2IRCCS Regina 
Elena National Cancer Institute, Hpv Unit, Uosd Tumor Immunology And Immunotherapy, Rome, 
Italy, 3University of Eastern Piedmont, Pathology Unit, Department Of Health Sciences, Novara, Italy 

Introduction: The possibility of pharmacologically targeting the cellular circuit that maintains E6-mediated 
permanent inactivation of p53 activity represents a promising therapeutic option against HPV-associated 
cancer. SIRT1, the principal NAD + -dependent deacetylase in mammalian cells, catalyzes the 
deacetylation of its substrates, which include histone and non-histone targets, such as p53. Although 
SIRT1-mediated regulation of p53 stability is well known—p53 acetylation at K382 competes with 
ubiquitination and promotes p53 stabilization and activation—its engagement in E6/E7-driven 
oncogenesis has never been explored. 

Methods: Here, we reveal the existence of a novel SIRT1-dependent circuit whose disruption leads to 
restoration of a functional p53 in HPV-transformed cells. In addition to the cervical carcinoma-derived 
HeLa and CaSki cell lines, harboring integrated HPV18 and HPV16 genome respectively, a 
newly established precancerous cell line has also been used, namely NOKsHPV16E6/E7. 

Results: We show that SIRT1 pharmacological or genetic inhibition restores a transcriptionally active 
K382-acetylated p53 in HPV + but not HPV - cell lines. Furthermore, SIRT1 inhibition by the specific 
inhibitor EX527 (Selisistat) promotes G 0 /G 1 cell cycle arrest and reduces cell viability and clonogenicity 
of HPV + vs HPV - cells. Lastly, EX527 treatment increases the sensitivity of HPV + cells to sublethal 
doses of standard genotoxic agents, such as doxorubicin and cisplatin. Enhanced sensitivity to the 
anticancer activity of cisplatin also occurs in an in vivo tumorigenicity assay based on subcutaneous 
injection of syngeneic C3.43 cells, harboring an integrated HPV16 genome, in C57BL/6J mice. This 
sensitization is likely due to restoration of a functional p53 as shown by immunohistochemistry of tumors 
from EX527-treated mice. 

Conclusions: Altogether, these findings uncover an essential role of SIRT1 in HPV-driven oncogenesis, 
which may have direct translational implications for the treatment of HPV-associated cancers.
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INHIBITION OF CELLULAR MEK/ERK SIGNALING SUPPRESSES MURINE PAPILLOMAVIRUS 
TYPE 1 REPLICATIVE ACTIVITIES AND LEADS TO TUMOR REGRESSION 

Michelle Ozbun1,2, Adrian Luna2, Jesse Young2, Rosa Sterk2, Virginie Bondu2, Fred Schultz3, Donna 
Kusewitt1,3 
1The University of New Mexico School of Medicine, Comprehensive Cancer Center, Albuquerque, United 
States of America, 2The University of New Mexico School of Medicine, Molecular Genetics & 
Microbiology, Albuquerque, United States of America, 3The University of New Mexico School of Medicine, 
Pathology, Albuquerque, United States of America 

Introduction: There is a lack of effective antiviral therapies for HPV-related diseases. We recently 
reported that cellular MEK signaling in the epidermis has a positive effect on HPV early gene expression 
and that increases in MEK-driven signaling strongly correlate with heightened HPV oncogene activities as 
cervical lesions progress from low-grade to high-grade disease (10.1371/journal.ppat.1009216). 
Additionally, we showed that FDA approved MEK inhibitors are potent antagonists of oncogenic HPV 
E6/E7 gene expression and the neoplastic phenotype in organotypic (raft) epithelial tissue cultures. MEK 
inhibition quashed the activity of cellular AP-1 transcription factors that modulate oncogene expression 
via the viral long control region, which harbors AP-1 transcription factor binding sites that are highly 
conserved across papillomavirus genera. Therefore, we hypothesized that MEK inhibition would have 
anti-viral and anti-tumor effects in the mouse papillomavirus type 1 (MmuPV1) infection and 
tumorigenesis model in vivo. 

Methods: Tumors were initiated by tail scarification of 6-8 week-old female Hsd:athymic nude-
Foxn1nu outbred mice (T-cell deficient). When papillomas reached a volume of ≈40mm3, the animals were 
stratified by size and placed into vehicle and treatment groups with equal average tumor volumes (n=6 
animals per group). MEK inhibitor or vehicle was administered by oral gavage every 48 hr and tumor 
volumes were tracked. At 32 days post treatment, tumors were harvested, paraffin embedded, and 
analyzed for cellular and viral activities. MEK/ERK inhibitors are being topically formulated. 

Results: MEK1/2 inhibitor treatment resulted in significant tumor regression and significantly decreased 
levels of MmuPV1 E6/E7 mRNAs, viral genomes, and L1 protein. MEK inhibitor treatment appeared to 
protect mice from developing secondary MmuPV1-induced facial tumors. Topical MEK/ERK inhibitors 
suppress HPV16 E6/E7 transcription in raft tissues. 

Conclusions: MEK inhibitors have potent anti-papillomavirus properties in vitro and in the preclinical 
MmuPV1 tumorigenesis model, and topical drug formulations merit further investigation for treating 
papillomavirus-induced disease and preventing viral transmission.
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ANALYSIS OF OBSTRUCTIONS DETECTION IN AUTOMATED VISUAL EVALUATION QUALITY 
ASSESSMENT 

Francisca Morgado1, Pedro Dias1, Reuven Weiser2, Kelwin Fernandes1, David Levitz2 
1NILG.ai LLC, Data Science, Cheyenne, United States of America, 2DL Analytics LLC, Engineering, North 
Hollywood, United States of America 

Introduction: Visualization is part of cervical cancer patient management in both high- and low-resource 
settings. For an image to be of sufficient visual quality, the entire squamo-columnar junction (SCJ) must 
be visible. In low-quality images, the SCJ is obstructed. Common obstructions include poor optical 
positioning, a medical instrument (i.e. swab), physiological fluid (blood, mucus), or anatomical changes 
(SCJ partially inside os, polyp). Recently, methods based on artificial intelligence (AI) have been 
proposed to assist in capturing obstruction-free images. Such approaches have yet to be developed - 
they require training multiple classifiers and integrating them into an image capture application. 

Methods: A set of 1500 cervical images (either mobile colposcope images and cervigrams) were labeled 
by 2 experts for 14 different obstructions. Individual models were trained to detect 4 of the labels - blood, 
mucus, loose vaginal walls, and SCJ inside os. To speed up computations, a multi-task model was 
trained for detecting the presence of the 4 obstructions in a cervical image. The number of images in the 
training, validation, and test sets were 1000, 200, and 300, respectively. The multi-task model was 
exported to the TFLite format for rapid deployment on a smartphone. 

Results: Receiver operating characteristic curves for the multi-task model outputs (the likelihood of the 
image being obstruction-free, or having any of the 4 obstructions) are shown in Fig. 1. The area under the 
(ROC) curve (AUC) was highest for loose vaginal walls and SCJ inside the os (0.82) and lowest for 
mucus ((0.66). No significant differences were observed between the 2 image 



  

86 
 

types. 

 

Conclusions: To our knowledge, this is the first automated analysis of obstructions in cervical images. 
This proof of concept experiment demonstrated it is possible to detect different obstructions with 
reasonable accuracy. The multi-task model enables parallelization of the computation, making it suitable 
for a smartphone.
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(INITIAL) VALIDATION OF A RAPID, LOW-COST HPV TYPING ASSAY TO SUPPORT CERVICAL 
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Federica Inturrisi1, Silvia De Sanjosé1, Casey Dagnall2, Rosemary Zuna3, Nicolas Wentzensen1, Mark 
Schiffman1 
1National Cancer Institute, Clinical Epidemiology Unit, Clinical Genetic Branch, Division Of Cancer 
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Laboratory, Frederick National Laboratory for Cancer Research, Leidos Biomedical Research Inc, 
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Introduction: The WHO recommends primary HPV testing for cervical screening in all countries, 
including low- and middle-income countries (LMICs), where inexpensive and uncomplicated assays are 
key. Assays with (extended) genotyping are preferable as they can identify the highest-risk HPV-positive 
women. A 13-type isothermal amplification assay (ScreenFire, Atila Biosystems, US) was recently 
redesigned as having four hierarchical risk-group channels: HPV16, else HPV18/45, else 
HPV31/33/35/52/58, else HPV39/51/56/59/68. As hierarchical assignment facilitates management 
recommendations, we performed an initial validation of the novel ScreenFire HPV assay. 

Methods: Aliquots of 1,045 samples of women (mean age 30.4) included in a previously conducted study 
(SUCCEED) were tested. HPV status using Linear Array and TypeSeq, as well as histology were known. 
We calculated the hierarchical channel positivity of ScreenFire according to histologic and virologic 
standards, defined as type-specific positivity/negativity from both Linear Array and TypeSeq and analyzed 
hierarchically. 

Results: The overall clinical sensitivity for CIN2+ was 92.6% for ScreenFire, 92.5% for LinearArray, and 
94.7% for TypeSeq. The channel concordance positivity by ScreenFire was 99.1% for HPV16, 83.0% for 
HPV18/45, 93.5% for HPV31/33/35/52/58, and 90.9% for HPV39/51/56/59/68 among cases (472 CIN2+) 
and 92.6%, 76.8%, 77.7%, and 89.6% among controls (548 <CIN2), respectively. The channel positivity 
by ScreenFire when the virologic standard was negative was low and the channel concordance negativity 
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was 81.3% among cases and 89.2% among controls (Table 1).

 

Conclusions: The ScreenFire assay showed very good agreement with other clinically-validated HPV 
assays, very little evidence of false positives, and good sensitivity hierarchically for all channels except for 
HPV18/45. HPV18/45 channel sensitivity is under re-evaluation, and the results of ongoing experimental 
work will be presented. As ScreenFire is relatively affordable, simple, mobile, rapid (results <60 minutes), 
and it provides genotyping information, when fully validated, it could support implementation of HPV-
based screening and management in LMICs.
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MODIFICATION OF LIGER THERMAL ABLATION PROBES TO OPTIMIZE TREATMENT AND 
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Rachel Masch1, Karla Alfaro2, Montserrat Soler3,4, Gabe Conzuelo3, Elizabeth Torres2, Xinfeng 
Qu5, Miriam Cremer3,4 
1Basic Health International, Ob/gyn, New York, United States of America, 2Basic Health International, 
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States of America, 4Cleveland Clinic Women's Health Institute, Ob/gyn, Cleveland, United States of 
America, 5Basic Health International, Public Health, Taiyuan, China 

Introduction: The WHO approved thermal ablation (TA) for treatment of cervical pre-cancer in 2019, but 
did not have enough evidence to give standard protocols. The largest database of evidence is from 
Scotland where a desktop unit and a 2-step procedure are used. The two-step procedure involves 
treatment of the distal endocervix with a shallow endocervical probe followed by overlapping applications 
with a 16mm flat probe to cover the entire squamocolumnar junction (SCJ). This technique demonstrated 
biopsy-confirmed cure rates of 99.5% at five years in over 700 women. Cure rates from LMIC have not 
been as high. Currently, none of the handheld devices for use in LMIC have an endocervical probe. In 
addition, the existing probe lengths make optimal visualization of the cervix difficult in some patients. 

Methods: Basic Health International (BHI) collaborated with Liger Medical (Lehi, Utah) to design a 
shallow endocervical probe and adapters to allow elongation of existing probes to allow for better 
visualization of the SCJ during treatment. 

Results: The shallow endocervical probe prototype bench testing has been promising: temperatures at 
the endocervical tip range from 90-113°C with no deviations. All probes caused white ablation to 3mm 
depth and 10mm circumference. The endocervical probe heated to 100°C in ~6 seconds in air and ~9 
seconds in chicken breast tissue at room temperature (20°C) and heat-up time is known to be faster at 
body temperature (37°C). In addition, 6cm probe lengthening adapters were created to optimize cervical 
visualization during treatment. 

Conclusions: The equipment necessary to perform a 2-step TA approach with longer probes to allow 
better visualization and using a shallow endocervical probe to treat the endocervix, followed by 
overlapping applications of a 16mm flat probe to treat the entire SCJ, will soon be available for low-cost 
devices specifically designed for use in 
LMIC. 
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THE IMPORTANCE OF REACHING SYSTEMATIC NON-ATTENDERS OF SCREENING FOR 
CERVICAL CANCER ELIMINATION 

Erik Jansen, Inge De Kok, Sylvia Kaljouw, Erhan Demirel, Harry De Koning, Jan Hontelez 
Erasmus MC, University Medical Center Rotterdam, Public Health, Rotterdam, Netherlands 

Introduction: Reaching cervical cancer (CC) elimination (i.e. incidence <4 per 100.000) can be expedited 
by intensifying screening. Especially reaching women that never attended screening (i.e. systematic non-
attenders) may contribute substantially to earlier elimination. We quantified the impact of increasing 
screening coverage among systematic non-attenders versus random non-attenders on the year in which 
CC elimination will be reached in the Netherlands. 

Methods: We applied two microsimulation models (STDSIM and MISCAN) to simulate CC natural history, 
vaccination effects, and CC screening for the Dutch female population between 2022-2100. Assuming 
status quo vaccination coverage (55%, bivalent vaccine), we simulated the continuation of the current 
Dutch screening programme (five to seven lifetime HPV screenings) with current participation (61% 
coverage, distributed over 90% of the population, the remaining 10% never attends screening and has a 
higher CC risk). We compared this base case with a scenario in which we distributed the same coverage 
over the entire population. Both scenarios were repeated with 70% and 90% coverage (Table 1). Main 
outcome measure was the year in which CC elimination will be reached. 

Results: Maintaining current screening participation is projected to eliminate CC by 2042 (Table 1). This 
can be expedited to 2040 or 2037 if screening participation is increased to 70% or 90% respectively, yet 
10% never attends screening. However, if screenings are distributed over the entire population, i.e. 
assuming no systematic non-attendance, elimination is projected to be reached in 2036, 2035 or 2032 
with 61%, 70% or 90% screening coverage respectively (Table 
1). 
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Conclusions: Improving screening participation among systematically non-attending women is a 
powerful instrument to expedite cervical cancer elimination. Future interventions to reach cervical cancer 
elimination should specifically focus on strategies that increase participation of systematic non-attending 
women.
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COMMUNITY-INTEGRATED SELF-COLLECTION HPV-BASED CERVIX SCREENING PROGRAMS 
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CLUSTER RANDOMIZED TRIAL 
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Women's Hospital and Health Centre, Women's Health Research Institute, Vancouver, Canada, 3NCI, 
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Introduction: Eliminating cervical cancer in priority settings requires novel community-based innovations 
to rapidly improve screening coverage. The ASPIRE Mayuge trial compared the effectiveness of two 
screening models in Uganda. 

Methods: In this pragmatic cluster-randomized trial, villages were randomized to receive HPV self-
collection cervix screening through 1) Door-to-door recruitment by CHWs; or 2) at community health days. 
The primary trial outcome was attendance for treatment after screening positive. Interventions were 
integrated into existing community infrastructure. Female participants ages 25-49 without prior cervix 
treatment were eligible. Participants completed a survey and were offered self-collection. Those who self-
collected received results from CHWs either at home (Arm 1) or at a community health day (Arm 2). 
Samples were tested for HPV using GeneXpert. Mixed-effects logistic regression models were used to 
compare outcomes between arms. 

Results: A total of 31 villages and 2,019 participants were randomized (Arm 1: 16 clusters, 1,055 
participants; Arm 2: 15 clusters, 964 participants). In both arms, 100% of participants chose to self-collect. 
HPV positive rate was 28% (n=296) in Arm 1; 25% (n=240) in Arm 2. In those HPV positive, attendance 
for follow-up treatment was 75% in Arm 1; and 66% in Arm 2. The adjusted regression model, including 
all participants, showed Arm 2 had lower odds of follow-up attendance (OR = 0·74, 95% CI: 0·57-0.95). 
Both arms demonstrated high reach, fidelity, acceptability, and adoption amongst participating 
communities. 

Conclusions: Both door-to-door and community health day approaches for HPV self-collection 
implementation were integrated into existing health systems, leading to high rates of screening and 
follow-up. Both methods were acceptable to women. The door-to-door model, with individualized 
education, may encourage follow-up attendance; however, community health days required fewer 
personnel and allowed for health service bundling. This trial informs implementation roadmaps to help 
districts prioritize screening within the limits of their health system.
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Introduction: Cervical cancer is a leading cause of death for women in Kenya, claiming 3,400 lives in 
2019; nearly 9 women each day. Less than 20% of women in Kenya have ever been screened for 
cervical cancer [1]. In Kisumu County that figure is even lower, with screening coverage at only 12% [2]. 
An innovative mobile model to bring HPV testing and treatment to rural, low resource communities using 
HPV DNA testing was piloted amongst women ages 30-49. 

Methods: Community Health Volunteers (CHV) were provided a list of eligible women 30-49 years old. 
Women were educated about cervical cancer and offered the opportunity to test for HPV in their home. 
Samples were processed using a solar-powered PCR testing system with results disseminated by phone 
and SMS. Women who tested positive for high-risk HPV were met in their community by a mobile clinic 
team of trained healthcare providers, screened with Visual Inspection with Acetic Acid (VIA) for eligibility 
and, if eligible, offered thermal ablation treatment. Women who missed their appointment or were found to 
require higher levels of care were referred to the nearest healthcare facility by a trained social 
worker. 
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Results: 1,717 were screened using HPV testing. 28% of women tested positive for high-risk HPV. 247 
women were treated with thermal ablation and 16 referred for treatment or higher levels of care at a local 
facility. 

 

Conclusions: The treatment algorithm implemented is in accordance with the World Health 
Organization’s “screen, triage and treat approach [3]”. Therefore, the decision to treat is based on a 
positive HPV test followed by VIA screening to determine eligibility for ablative treatment. In resource-
limited settings, extended HPV genotyping to further inform risk of precancer/cancer may be a more 
appropriate strategy for triaging positive HPV screening results.
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Introduction: Cervical cancer remains a public health problem in Peru. In 2020, incidence and mortality 
age-standardized rates were 22.2 and 11.5 per 100,000. Current WHO guidelines recommend HPV DNA 
testing within screen-and-treat or screen, triage and treat algorithms. National guidelines in Peru 
recommend cervical cancer screening with HPV testing followed by colposcopy referral of HPV-positives. 
In 2021, HPV testing was rolled out in 3 regions of Peru with different socio-demographics and cultural 
characteristics. Here we present first results of HPV implementation. 

Methods: From July 2021 to April 2022, 45,708 women aged 30-49 from the regions of Lima, Loreto and 
Junin were screened in 848 primary care health centres. Women chose between self- or clinician-
collected sampling. HPV testing was centralised in 7 hubs using real-time PCR HPV DNA testing with 
partial genotyping. The prevalence of HPV was estimated overall, by age, region, HPV genotype (16, 18, 
16/18 or other high-risk genotypes), and sampling choice. 

Results: Only 510 (1.3%) samples were unsatisfactory for HPV testing. Among 45,198 women with a 
valid test, the prevalence of HPV was 15.2% (95%CI 14.9-15.5) with a clear decreasing trend with age 
(from 18% in women 30-34 to 12% in women 45-49, p<0.001). Most participants (82%) chose self-
sampling, showing a slightly higher HPV prevalence when compared to clinician-sampling (15.4% vs 
14.4%, p=0.02). 4.2% (n=1,883) were positive for HPV 16, HPV 18 or both, and 11% (n=4,979) for other 
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high-risk types. Management of HPV positives is very challenging due to limited colposcopy capacity.

 

Conclusions: HPV testing can be effectively implemented at primary care. Self-sampling was strongly 
accepted by women, showed similar positivity as clinician-sampling, and facilitated scaling-up of HPV 
implementation. Colposcopy capacity is being built and both colposcopy and ablative treatment are being 
offered at primary care to improve screening and treatment adherence as recommended by WHO.
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Introduction: We assessed the longitudinal risk of developing cervical intraepithelial neoplasia (CINs) 
with self-sampling HPV tests, based on polymerase chain reaction (PCR) and signal amplification 
(careHPV), to explore appropriate intervals for cervical cancer screening. 

Methods: A prospective study was conducted in China during 2017–2020. Participants were invited for 
PCR and careHPV tests with self-samples at baseline. Women positive on either HPV test underwent 
colposcopy and biopsy if necessary. Women with baseline CIN grade one (CIN1) or less were followed 
up over 3 years. The absolute risk was assessed by immediate risk (IR) and cumulative risk (CR), and the 
relative risk was assessed by hazard ratio (HR) with a 95% CI. 

Results: A total of 8126 women were included in the final analysis. Women positive for PCR HPV test 
had comparable IRs of CIN2+ and CIN3+ to those positive on careHPV test. With HPV genotyping triage, 
women with HPV 16/18 infection had the highest IRs of CIN2+ (21.15%) and CIN3+ (9.67%). For CR, 
women negative for PCR HPV test had lower risk of CIN2+ than that reported in women negative on 
careHPV test (0.57% versus 0.98%, HR=0.58, 95% CI 0.38, 0.87), but no significant difference was found 
in the CRs of CIN3+ between them (0.25% versus 0.39%, HR=0.64, 95% CI 0.34, 1.20). Among women 
with CIN1 or less at baseline, women who were persistent or recurrent positive on careHPV or PCR HPV 
test had a higher risk of developing CIN3+ (11.36-14.59%), compared with women remained HPV 
negative from baseline throughout follow-up (≤0.28%). 

Conclusions: Routine screening with 3 years interval is acceptable for self-sampling HPV tests based on 
PCR or careHPV test. Women positive on HPV16/18 triaging at baseline or with CIN1 or less at baseline 
while being persistent or recurrent positive on careHPV or PCR HPV test during 3-year follow-up require 
immediate colposcopy or treatment.
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Introduction: The World Health Organization recommends HPV DNA detection as the primary screening 
test for cervical cancer among both the general population of women and women living with HIV. 
However, few studies have assessed the impact of HPV self-sampling on cervical cancer screening 
(CCS) at a population level. 

Methods: We conducted a hybrid type 2 cluster randomized feasibility trial of two models for integrating 
HPV self-sampling into family planning services in Malawi. The trial was implemented at 16 health 
facilities in 2 districts (Lilongwe and Zomba) between March 2020-December 2021. Model 1 involved 
providing only clinic-based HPV self-sampling, whereas Model 2 included both clinic-based and 
community-based HPV self-sampling. An Endline Household Survey (EHS) was performed in households 
sampled through a two-stage sampling technique between October-December 2021 to assess trial 
effectiveness in the catchment areas of the health facilities. Weighted Chi-squared test and logistic 
regression were used to assess associations between the models and use of CCS services. 

Results: We analyzed 7,664 surveys from 400 sampled villages. Participants from Model 2 areas were 
more likely to take >2 hours to get to the nearest health facility than participants from Model 1 areas 
(24.9% vs 13.5%, p=0.049). However, participants from Model 2 areas were more likely to have ever 
undergone CCS than participants from Model 1 areas, after adjusting for district, facility location (urban 
versus rural), and facility size (hospital versus health center) (adjusted odds ratio = 1.73, 95% CI: 1.29, 
2.33). Among participants who had ever undergone CCS, participants from Model 2 were more likely to 
report having undergone HPV self-sampling than participants from Model 1 (Model 2: 50.5% versus 
Model 1: 22.8%, p=0.023). 

Conclusions: Clinic-based plus community-based HPV sampling led to a significantly higher proportion 
of women who had ever undergone CCS and HPV self-sampling when compared to clinic-based 
sampling alone.
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Introduction: Primary HPV testing is more cost-effective than HPV and cytology cotesting with similar 
program-sensitivity for cervical cancer. Many countries have introduced HPV-based screening programs. 
However, in some places like the US, the transition from co-testing to primary HPV screening is slow. To 
inform different settings about implications of the transition, we quantified clinical parameters of primary 
HPV testing vs. cotesting in four US populations with differing precancer/cancer prevalence. 

Methods: Using the CDC's National Breast and Cervical Cancer Early Detection Program and the Kaiser 
Permanente of Northern California (KPNC) cohort, we assessed clinical parameters of primary HPV 
testing vs. HPV and cytology cotesting in 4 settings: 1) underinsured/uninsured women never screened or 
screened >5 years prior [never/rarely screened], 2) underinsured/uninsured women screened within 5 
years, 3) women in KPNC receiving their first HPV test, and 4) women in KPNC whose prior HPV test 
was negative. We estimated for each setting and screening modality: the numbers of CIN3+ immediately 
diagnosed, CIN3+ with delayed diagnosis, lab tests, and colposcopy per 100,000 tested. 

Results: Additional CIN3+ detected from cotesting vs primary HPV decreased with decreasing 
population-average CIN3+ prevalence, from 71 per 100,000 tested among never/rarely-screened women 
to 4 per 100,000 tested among individuals with prior HPV-negative results [Figure 1a]. Cotesting required 
more lab tests (85,000-90,000 more per 100,000 tested) and colposcopy (200-500 more per 100,000 
tested) than primary HPV [Table 1]. Cotesting was less efficient in lower risk settings, with the number of 
additional colposcopies needed to find 1 additional CIN3+ increasing from 8 among never/rarely-screened 
women to 59 among individuals with prior HPV-negative results [Figure 
1b]. 
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Conclusions: Prior studies show virtually no additional cancers are prevented by cotesting over primary 
HPV. Cotesting results in many additional tests and inefficient colposcopies, particularly in low prevalence 
settings and among HPV-negative individuals returning for retesting.
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Introduction: Men who have sex with men (MSM) are at a disproportionately high risk for anal cancer. 
Since anal cancer screening guidelines are anticipated given ANCHOR study findings, research is 
needed to assess the acceptability of different screening modalities among MSM. 

Methods: Individuals 25 years and older identifying as MSM were recruited to participate in the Prevent 
Anal Cancer (PAC) Study in Milwaukee, Wisconsin. Eligible participants were randomized to either a 
home- or clinic-based arm. Home-based participants received a mailed anal self-sampling kit with 
instructions. Clinic-based participants scheduled and attended a clinic appointment where they received a 
clinician-collected anal swabbing. All participants were asked to complete a baseline and post-swabbing 
survey. This analysis examined acceptability (overall thoughts, pain, and willingness to swab in the future) 
among the first 75 participants in each study arm to complete a post-swab survey. 

Results: Randomized participants in the home- and clinic-based arms reported being comfortable 
receiving the kit in the mail (100.0%) and getting the anal swabbing in the clinic (96.0%). Overall thoughts 
about the kit and clinician swabbing were mostly positive (73.3% and 68.0%, respectively). Participants in 
the home- and clinic-based arms indicated they were willing to do a self-swabbing (98.7%) and have a 
health care provider swab their anal canal (97.3%). Age, race/ethnicity, education, gender identity, sexual 
orientation, HIV status, and study arm were not significantly associated with home or clinic acceptability. 
Although baseline anal cancer worry was low and did not differ significantly by study arm, after 
completing anal swabbing clinic participants reported “moderate” or “quite a lot of concern” about getting 
anal cancer in the future (27.1%) compared to home participants (11.9%) (p=.03). 

Conclusions: Acceptability was similar for home- and clinic-based anal swabbing and did not differ 
significantly by participant demographic characteristics.
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Introduction: Human papillomavirus (HPV) testing is transforming cervical screening globally. The World 
Health Organization (WHO) now recommends same-day HPV screen-and-treat for primary cervical 
screening in low- and middle-income countries (LMIC) but there is a lack of evidence on women’s lived 
experience of testing positive for oncogenic HPV and receiving same-day treatment. This study aimed to 
address this knowledge gap among women participating in a same-day HPV screen-and-treat (HPV 
STAT) program in Papua New Guinea. 

Methods: As part of a larger qualitative study, this paper explores the lived experiences of 26 women 
who tested positive for oncogenic HPV and were treated the same day. We analysed the data using the 
interpretative phenomenological analysis method. All data were managed using Nvivo 12.5. 

Results: The interpretative phenomenological analysis led to three superordinate themes: 1) alleviating 
initial worries, (2) transforming the disclosure process, and (3) connecting to their faith. Women’s 
experiences of the same day HPV screen-and-treat were framed by initial emotional reactions to their 
positive HPV test result, and having access to treatment on the same day, which helped address their 
worries and fears, and transformed their experience of disclosing their test result and subsequent 
treatment to family and friends. 

Conclusions: This study shows that undergoing same day treatment quickly resolved the women’s 
worries, making this program highly acceptable. Overall, women’s engagement in the same day HPV 
screen-and-treat program confirmed its high acceptability and cultural congruence, leaving women feeling 
empowered and hopeful about their future, and the future of all Papua New Guinea women.



  

107 
 

O068 / #644 

Clinical Science Oral Abstracts Session 
CLINICAL SCIENCE ORAL: SELF-SAMPLING AND NEW CERVICAL SCREENING TECHNOLOGIES 
04-19-2023 5:15 PM - 6:45 PM 

EFFECTIVENESS OF APPROACHES FOR OFFERING HPV SELF-SAMPLING TO INCREASE 
CERVICAL CANCER SCREENING IN PREVIOUSLY-ADHERENT, OVERDUE, AND UNKNOWN 
SCREENING HISTORY POPULATIONS: U.S.-BASED STEP TRIAL RESULTS 
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Introduction: Optimal strategies for increasing cervical cancer screening may differ by screening history 
and healthcare setting. While mailing HPV self-sampling kits to overdue individuals increases adherence, 
its effectiveness among previously-adherent individuals in the U.S. is unknown. Within a large U.S. 
healthcare system, STEP compared different approaches for offering self-sampling (direct-mail or opt-in) 
to individuals who were previously-adherent, overdue, or with unknown screening history. 

Methods: From November 2020-January 2022, we used electronic medical record data to identify and 
randomize 19,213 individuals aged 30-64 years at Kaiser Permanente Washington. Previously-adherent 
individuals were randomized to Education (usual care+educational materials about screening) (n=3,960), 
Direct-Mail (Education+mailed self-sampling kit) (n=3,956), or Opt-In (Education+option to request a kit) 
(n=1,482). Overdue individuals were randomized to Education (n=1,408) or Direct-Mail (n=1,415) and 
unknown history individuals to Education (n=3,486) or Opt-In (n=3,506). The primary outcome, screening 
completion within ≤6 months, was defined as: in-clinic screening, kit return with negative or HPV16/18+ 
results, or kit return with in-clinic reflex Pap if kit results showed other high-risk HPV+ or unsatisfactory. 
We used intention-to-treat binomial regression to identify absolute risk differences and 95% confidence 
intervals (CI). 

Results: Among previously-adherent individuals, compared with Education (47.6%), screening 
completion was 14.2% (95%CI:11.3%-17.0%) higher with Direct-Mail (61.7%) and 3.4% (95%CI:1.1%-
5.6%) higher with Opt-In (51.0%). Among overdue individuals, screening was 16.6% (95%CI:13.5%-
19.7%) higher with Direct-Mail (35.5%) versus Education (18.8%). Among unknown screening history 
individuals, screening was 2.1% (95%CI:0.4%-3.8%) higher with Opt-In (18.0%) versus Education 
(15.9%). 

Conclusions: Within a U.S. healthcare system, direct-mail self-sampling screening increased by >14%, 
with absolute effect size similar between previously-adherent and overdue groups. Conversely, the opt-in 
approach minimally increased screening. To maximize screening adherence, systems implementing HPV 
self-sampling should prioritize direct-mail outreach for due and overdue individuals. For individuals with 
unknown history, testing alternative outreach approaches and/or additional efforts to document screening 
history are warranted.
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Introduction: Testing urine for high-risk human papillomavirus (hr-HPV) may be an attractive option for 
non-attenders of routine cervical screening. The accuracy of urine hr-HPV testing varies with different 
collection protocols. We hypothesised that Colli-Pee has better sensitivity for CIN2+ detection than 
standard pot-collected urine through reliable first-void collection, standardisation of volume collected, and 
immediate preservative-fixation. The aim of the Alternative CErvical Screening (ACES) Colposcopy study 
was to compare the sensitivity of matched urine and cervical hr-HPV testing for CIN2+ detection using 
two urine collection devices. 

Methods: Colposcopy attendees in Manchester (UK) with abnormal cervical screening results were 
randomised (1:1) to Colli-Pee® 10mls with preservative or standard pot for urine collection. Urine was 
self-collected and matched cervical samples taken immediately prior to colposcopy; hr-HPV testing used 
Roche Cobas 8800. Colposcopic opinion and/or histology informed clinical diagnosis. A power calculation 
indicated that 480 participants (with 120 CIN2+/group) would have 89.8% power to establish a sensitivity 
of urine for CIN2+ detection >80%. 

Results: 465 participants were included in the analysis (Colli-Pee n=235, pot n=230). The groups were 
balanced in age (median 35.0 vs 36.3 years), ethnicity (79% vs 81% White) and referral screening results 
(44% vs 44% high grade; 43% vs 43% low grade/borderline; and 11% vs 12% persistent hr-
HPV+/cytology-negative) in Colli-Pee and standard pot arms, respectively. Cervical hr-HPV was 97.58% 
sensitive (95%CI 94.81-99.11%) for CIN2+ detection (n=242/248). Urine hr-HPV sensitivity for CIN2+ was 
higher using Colli-pee (90.32%, 95%CI 83.84-94.38%, n=112/124) than when collected using the 
standard pot (73.39%, 95%CI 64.99-80.38%, n=91/124, p<0.001). 

Conclusions: Hr-HPV tested Colli-Pee-collected urine shows similar clinical accuracy for CIN2+ 
detection compared to routine cervical screening. Further work in the general cervical screening 
population will establish its specificity and its potential to improve cervical screening uptake in current 
non-attenders.
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Introduction: As the era is approaching when vaccinations will have resulted in that HPV infection is no 
longer transmitted, design of effective campaign strategies for targeting of screening to find infected 
women at risk will become important. 

Methods: We used the Swedish national quality registry of cervical screening to identify cervical cancer 
risk profiles based on screening history. Profiles with an invasive cervical cancer risk of >1% were for the 
whole Sweden found for 4,918 women, and a self-sampling kit was sent to their registered address. 
There were 76,653 women in Sweden who had not taken a cervical smear for >20 years and these 
women (as well as a group of 12,038 women with risk profiles between 0.3-1%) were, by both online and 
physical letters, sent a link to order a self-sampling kit. Piloting during 2019-2021 also used reminders by 
SMS. 

Results: In the 2020 pilot, we invited 6,398 women with high risk profile and 18,3% responded and 
ordered a self-sampling kit. In the 2021 pilot, we invited 23,318 women (mostly long-term non-attenders) 
and 6,4% responded. The full-scale campaign targeting 93,609 women all over Sweden was launched in 
September 2022. Direct send appears to have almost doubled the participation rate compared to the 
strategy with invitation to order a kit. HPV prevalences varied greatly by risk group, with a noteworthy 
finding being that almost one third of HPV positivities were HPV16/18 in the high-risk groups. Positive 
women are referred to a regionally responsible gynecologist in the vicinity of the woman´s home. 

Conclusions: Effective campaigns to reaching populations at high risk of cervical cancer with cervical 
cancer will be important for faster cervical cancer elimination. We find that a nationwide campaign using 
self-sampling and multiple contact strategies can be readily implemented in the whole country as a 
regular process for complementing the routing screening program.
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Introduction: Cervical cancer is a major problem in Mexico. Only 40% attend regular screening. Self-
sampling increases access and screening-coverage. Most Mexican states have access to HPV-testing. 
Literature has shown advantages of E6/E7-mRNA detection over HPV-DNA test in triage of abnormal 
cytology, however few have evaluated the performance in self-sampled vaginal material. This study 
compared the performance of a 14-type HPV-DNA test to a 7-type HPV-mRNA test in triage of abnormal 
cytology with respect to PPV, sensitivity, specificity, and number of colposcopies per CIN2+ detected. 

Methods: 418 Mexican women aged 25–65 years referred to colposcopy&biopsy after abnormal cytology 
(ASC-US+) at General Hospital of Mexico, Clinica Reina-Madre, and Clinica-Colposcopia underwent self-
sampling (XytoTest, Mel-Mont Medical), completing a questionnaire evaluating acceptability. Samples 
were tested for HPV-DNA (Abbott-HPVm2000) and E6/E7 mRNA (PreTect HPV-Proofer`7 (16-18-31-33-
45-52-58)). Study endpoint was histologically confirmed high-grade lesion (CIN2+). 

Results: 93.1% felt confident performing self-sampling. 95.0% (397/418) had ASC-US+; 70.8% (296/418) 
low-grade (ASC-US/LSIL) and 24.2% (101/418) high-grade lesions. 55.5% (232/418) had positive HPV-
DNA and 25.4% (106/418) HPV-mRNA+. Prevalence of CIN2+ was 12.0% (50/418) including 4 cases of 
cervical cancer. Sensitivity (CIN2+) for HPV-DNA was 94.0% (47/50) versus 62.0% (31/50) for the 
mRNA-test, p<0.001. Both tests detected all cancers. The specificity was 49.7% (183/368) versus 79.6% 
(293/368), p<0.001, PPV 20.3% (47/232) and 29.2% (31/106) for DNA versus mRNA-test, p=0.09. The 
number of colposcopies per CIN2+ detected by low-grade/high-grade cytology, HPV-DNA and HPV-
mRNA was 19.7 and 3.3 compared to 4.9 and 3.4 respectively. 

Conclusions: Self-sampling is suitable for HPV-testing and highly accepted by the women. The low PPV 
by low-grade cytology (5.1%) reflects the need for effective triage, reducing unnecessary colposcopies. A 
7-type HPV-mRNA test has higher specificity, PPV and lower number of colposcopies per CIN2+ 
compared to a 14-type HPV-DNA, effectively discriminating women warranted for immediate 
colposcopy/biopsy from return to follow-up.
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Introduction: During the COVID-19 pandemic, the cervical cancer screening program was paused during 
9 months as part of the public health restrictions. To compensate for the screening gap in the Region of 
Stockholm, Sweden, the Swedish Board of Health and Welfare allowed for a temporary transition from 
provider taken liquid-based cytology (LBC) with analysis of HPV and reflex cytology to HPV self-sampling 
in 2021. There is a paucity in data globally regarding participation rate using HPV self-sampling and an 
opt-out approach as the main screening strategy among participating women in the cervical cancer 
screening program. 

Methods: Descriptive statistics from the cervical cancer screening program compared participation rate 
by HPV self-sampling strategy during March – December 2021 and provider taken LBC during 2018. 

Results: During 2021, a total of 355,396 HPV self-sampling kits were sent by mail to eligible women of 
screening age in the Region of Stockholm. By comparison, in 2018 we invited 258,816 women for 
provider taken LBC with HPV analysis and reflex cytology. The participation rate was significantly higher 
with HPV-self-sampling strategy (51% vs. 38 %; p-value <0.0001). The largest increase in participation 
rate was among women 26-29 years (38% vs 54% ; p-value <0.0001) and 30-39 years (42% vs. 53%; p-
value < 0.0001). The participation rate among non-responding women (defined as 4 or more screening 
invites), doubled with HPV self-sampling (12% vs 23%; p-value < 0.0001). The participation in follow-up 
LBC among HPV positive women after self-sampling was 90%. The time span from HPV-self-sample and 
appointment for a provider taken follow-up LBC was three months as per protocol. 

Conclusions: Screening by HPV self-sampling in the Region of Stockholm has increased overall 
participation rate in the cervical cancer screening program, especially among younger women and non-
responding women. However, follow-up testing among HPV positive women is crucial for early detection 
of pre-cancerous lesions.
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Introduction: The PRESTIS trial (Prospective Evaluation of Self-Testing to Increase Screening) is the 
first pragmatic randomized controlled trial (RCT) in the U.S. to evaluate the effectiveness of mailed self-
sample HPV testing in a safety net health system setting. Safety nets are a critical setting as they provide 
care to medically underserved individuals who are at disproportionate risk for cervical cancer. We 
hypothesized that patient navigation, a patient-centered healthcare intervention, would enhance self-
sample HPV testing uptake. 

Methods: PRESTIS is a 3-arm pragmatic RCT that compares screening uptake (self-sampling or clinic-
based) and clinical follow-up among underscreened patients (target n=2,268) randomized to Arms: 1) 
recall to clinic-based screening (usual care); 2) mailed self-sample HPV testing; or 3) mailed self-sample 
HPV testing + patient navigation. Underscreened women (i.e., no Pap in 3.5 years or no Pap/HPV co-test 
in 5.5 years) were identified through the electronic medical record (EMR). Interventions were delivered by 
patient navigators. Mailed kits included low-literacy instructions, a vaginal swab collection kit, and a pre-
paid return envelope. Kits were tested in the health system laboratory for high-risk (HR-) HPV, with reflex 
testing for HPV 16, 18/45. Results were documented in the EMR; HR-HPV+ patients were navigated to 
cytology or colposcopy. 

Results: A total of n=1,955 patients (86% of target) have been enrolled and randomized as of 10/10/22. 
Accrual and outcomes ascertainment will be completed by 12/15/22 and 02/15/23, respectively. Currently, 
trial participants were predominantly Hispanic/Latina (66.6%); 52.2% indicated Spanish as their primary 
language; and 56.1% had healthcare coverage through the public financial assistance plan (Table 1). The 
average time since last screening was 9.2 years despite an average of 28.8 primary care encounters in 
the past 5 years. 

Conclusions: PRESTIS trial results will provide critical data on the effectiveness of mailed self-sample 
HPV testing, alone and with patient navigation, in a medically underserved and racially/ethnically-diverse 
U.S. population.



  

113 
 

O074 / #1364 

Clinical Science Oral Abstracts Session 
CLINICAL SCIENCE ORAL: SELF-SAMPLING AND NEW CERVICAL SCREENING TECHNOLOGIES 
04-19-2023 5:15 PM - 6:45 PM 

PANDEMIC-PROOF CANCER SCREENING: USING HPV SELF-SCREENING TO PUT CERVIX 
HEALTH BACK INTO THE HANDS OF METIS CHARTERED COMMUNITIES IN NORTHERN BRITISH 
COLUMBIA 

Katina Pollard1, Lennette Desjarlais1, Louis De Jaeger1, Susie Hooper1, Tanya Davoren1, Stephen 
Thomson1, Alexanne Dick2, Amy Booth3, Fainess Mwakisimba3, Laurie Smith3, Gina Ogilvie3, Sheona 
Mitchell-Foster2 
1MÉTIS NATION BRITISH COLUMBIA, Ministry Of Health, Surrey, Canada, 2University of British 
Columbia,, Northern Medical Program, Prince George, Canada, 3BC Women's Hospital and Health 
Centre, Women's Health Research Institute, Vancouver, Canada 

Introduction: Métis Nation British Columbia (MNBC) provides programs and services that advocate for 
Métis people. While Métis-specific research is limited, available data shows Indigenous women and 
people with a cervix are at higher risk for cervical cancer diagnosis. Métis people are underrepresented 
in both health statistics and research, and as such MNBC provides a unique opportunity to highlight the 
specific health needs of the Métis people, and ultimately seeks to reduce barriers to cervix screening by 
putting screening back in the hands of community members, while providing participants with a 
connection to 
community. 
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Methods: Community engagement avenues were identified in partnership with MNBC and the Métis 
Chartered Communities, and carried out by local MNBC personnel, community champions and 
participating clinicians. This included roundtable dialogue with Elders, Community leaders and 
representatives, health care providers, MNBC’s elected leadership, and other regional representatives to 
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evaluate cultural sensitivity and appropriate clinical pathways. As a result, Métis women and individuals 
with a cervix in Northwest and Northeast BC were invited to register for cervix screening online 
(www.CervixCheck.ca) and sent a self-collection kit in the mail if eligible (aged 25-65, more than 3 years 
since last screen). Online feedback surveys were distributed after participation. 

Results: There have been N= 44 registered, N=30 eligible and N=14 ineligible participants. Overall, 
participants reported a very positive experience with self-collection. Other key themes identified through 
surveys included the need for a sense of belonging to community and access to culturally safe health 
care 
services. 

Conclusions: Using existing MNBC networks including mail outs, and social media platforms, this project 
has provided a unique approach to addressing barriers to cervix screening for Métis women and 
individuals with a cervix. Included is Article 23 of the United Nations Declaration on the Rights of 
Indigenous Peoples4. UNDRIP Article 23: Right to Development | Indigenous Rights Radio 
(culturalsurvival.org)
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Introduction: Cervical neoplasia progression risks based on non-16/18 HPV types are not well 
characterized. We sought to identify the absolute risk of 12 non-16/18 HPV genotypes for cervical 
intraepithelial neoplasia (CIN) or worse and to predict 3-years CIN transition probabilities and progression 
patterns between multiple states according to genotypes. 

Methods: HPV genotyping was performed based on 3 prospective cohorts. 14 high-risk HPV types 
(HPV16/18/31/33/35/39/45/51/52/56/58/59/66/68) were detected. The absolute immediate and 3-year 
cumulative risks for each HPV genotype were calculated by 3 approaches, including minimum (Min.), any 
type (Any.), and hierarchical attribution estimate (Hier.). Meanwhile, we applied a continuous-time 
multistate Markov model to predict this CIN status by addressing the probability of transitions between 
multiple states according to the genotypes. 

Results: At baseline, eligible data were available for 15 269 women with a median age of 46 years 
(interquartile range, 36–53 years). There were 2622 HPV-positive women (17.16%), including 915 
(5.99%) with multiple and 1707 (11.17%) with single infections. In non-16/18 infections, single HPV31, 33, 
51 infections carried a high immediate risk for CIN2+/3+ (≥4%). Among 5551 women who completed 3-
year follow-ups, the cumulative risks of HPV45, 58, 51 were higher. Calculated by Min. and Hier., the 
cumulative risks for CIN3+ of HPV31/35/56/59/68 were 0%, though HPV31 carried high cumulative risks 
for CIN2+. The estimated probabilities for the 3-year transition from normal to CIN2 or more were the 
highest in HPV 16-positive patients (1.3%), followed by HPV 31(0.6%), 58(0.5%), 51(0.3%), 52(0.3%) and 
33(0.3%). 
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Conclusions: Based on immediate and 3-year cumulative risks, strategy makers should reckon with 
genotyping HPV 31, 33, 51, 52, and 58 in screening and management. In contrast, HPV 35, 56, 59, and 
68 could be considered for low intensive follow-up, to reduce the screening costs and other technologies 
for triage.
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Introduction: HPV primary screening is a safe and efficient strategy for cervical cancer prevention. 
Patients with negative HPV results have low risk of cancer for years. HPV-positive patients need triage to 
decide who requires colposcopy. Dual stain (DS) and extended HPV genotyping have been evaluated for 
HPV triage. Here, we compared the clinical performance of extended genotyping combined with DS vs. 
cytology. 

Methods: Among 3,757 HPV-positive patients from Kaiser Permanente Northern California undergoing 
co-testing in 2018, DS and Onclarity were conducted from residual specimens. Follow-up continued 
through 2021. We estimated absolute risk of CIN3, AIS, or cancer (CIN3+) using prevalence-incidence 
mixture models for combinations of Onclarity results (16; 18; 31; 45; 51; 52; 33/58; 35/39/68; 59/56/66 
and four risk groups: 16; 18/45; alpha9; other), DS, and cytology. 

Results: Among all HPV-positives, 49.1% were DS-positive, and 56.2% were ASC-US or greater 
(p<0.002). The sensitivity for detection of CIN3+ was higher for DS compared to cytology (91.8% vs. 
77.8%; p<0.002). Across the nine genotype channels, dual stain positivity reflected underlying 
carcinogenicity, ranging from 33.1% for HPV59/56/66 to 68.4% for HPV16 while abnormal cytology was 
more similar across genotype groups and did not track with HPV carcinogenicity. Across all genotype 
groups, DS had higher sensitivity for CIN3+ and lower risk among dual stain negatives (from 0.1% for 
HPV59/56/66 to 2.0% for HPV16), compared to cytology (from 0.4% for HPV59/56/66 to 8.4% for 
HPV16). The risk difference between HPV16-NILM and HPV16-DS-negative would result in different 
management recommendations in the US (colposcopy vs. 1-year 
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repeat). 

 

Conclusions: DS had lower positivity compared to cytology but had greater sensitivity and specificity. 
Across all HPV genotypes, DS-negative patients were reassured of very low risk, which would not require 
colposcopy. Extended genotyping providing four HPV risk groups paired with DS provides more efficient 
triage compared to current cytology-based approaches.
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Introduction: Rab GTPases play key roles in controlling intracellular vesicular transport. In general, when 
bound to guanosine triphosphate (GTP), Rab proteins are active and support vesicle trafficking. Human 
papillomavirus (HPV) entry into the nucleus requires various Rab proteins, but it remains largely unclear 
which Rab protein is employed at which specific steps of the virus entry. Rab7 plays a critical role in 
retromer-mediated endosome-to-Golgi trafficking of HPV; the cycling between GTP- and GDP-bound 
Rab7 is crucial for both association and dissociation of retromer from HPV during virus entry. 

Methods: By employing biological, biochemical, and microscopic approaches in HeLa or 293 HEK cells 
infected with HPV16 pseudoviruses, we investigated the role of Rab9a protein in the HPV entry process. 

Results: We report that the Rab7-dependent retrograde entry pathway used by HPV requires Rab9a in 
its GDP-bound form, unlike cellular protein cargos. Knockdown of Rab9a hampers HPV entry to the 
nucleus by enhancing the HPV-retromer interaction and impairing retromer-mediated endosome-to-Golgi 
transport of the incoming virus, resulting in the accumulation of HPV in the endosome. Proximity ligation 
assays showed that Rab9a is in proximity to HPV as early as 3.5 h post-infection, prior to the Rab7-HPV 
interaction. Endosome acidification is required for the HPV-Rab9a interaction, and thus is a prerequisite 
for Rab9a’s action on HPV-retromer association. Rab9a knockdown activates Rab7, but Rab9a 
knockdown influences HPV-retromer interaction in the absence of GTP-bound Rab7. Lastly, by analyzing 
cells expressing constitutively active and dominant negative Rab9a mutants, we show that GTP-bound 
Rab9a inhibits HPV infection whereas GDP-bound Rab9a promotes it. In contrast, GTP-bound Rab9a 
enhanced cellular protein transport from endosome to Golgi. 

Conclusions: Thus, Rab9a favors HPV trafficking by hindering HPV-retromer association. Our findings 
further reveal that HPV employs a trafficking mechanism distinct from that used by cellular proteins.
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Introduction: The evolution of PV has been the result of the coevolution of and adaptation to the specific 
epithelial niches where each PV colonises, resulting in their remarkable species and tissue specificity as 
well as unique pathogenicity. HPVs also share a general life cycle strategy, in which they establish a 
persistent reservoir of infection in the basal layer of stratified epithelium, for persistent infection as well as 
lesion formation. During persistent infection, E6 but not E7 viral protein is thought to play a major role in 
maintaining and expanding infected cells in the basal layers as a regulator of homeostasis. 

Methods: Here, we describe a simple in vitro 2D/3D model system for studying basal epithelium 
homeostasis in the context of cell growth, contact inhibition, as well as the transition of cells from the 
basal to second layers (delamination/commitment of differentiation) independently. 

Results: Taking HPV16 E6 as an example, which is most frequently causative of HPV-related cancers, 
we show how HPV16 E6 modulates basal epithelium homeostasis in those aspects via the degradation of 
p53, and PDZ-proteins, and contributes to lesion formation and maintenance overall. Also, other HPVs' 
E6s (α-HPV11/16/27, β-HPV8, γ-HPV65 and μ-HPV1) from different genera show similar phenotypes in 
different ways. Finally, we show that the model system could serve as a high-throughput screening 
system for the identification of small molecules which can inhibit E6's function in modulating basal 
epithelium homeostasis and therefore be potential candidates for anti-HPV reagents. 

Conclusions: HPV E6 is an evolutionarily conserved basal epithelial homeostasis regulator, that 
contributes to viral persistence and can be targeted for disease clearance by small molecules which 
inhibit HPV E6 function.
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Introduction: Human papillomavirus (HPV) infection of stratified squamous epithelium, predominantly by 
high risk HPV16, is the cause of 5% of all cancers worldwide, with viral persistence being a major risk 
factor. HPV deregulates the cell cycle and drives tissue dysplasia, and hallmarks of infection include 
basal cell hyperproliferation and aberrant replication in the suprabasal epithelium. 

Methods: We performed single cell RNA sequencing (scRNAseq) on an established model of persistent 
HPV16 replication, isogenic HPV16+ and HPV16- NIKS organotypic epithelial rafts, to generate a 
host/pathogen transcriptome atlas of infected epithelium. 

Results: Pseudotemporal trajectory analysis aligned cells along the epithelial differentiation program, 
with cycling G2/M phase cells forming two branches. The first originated from basal-like cells, while the 
second originated from differentiated cells. Notably, the second branch included a differentiated cell 
subpopulation specific to HPV+ epithelium that transitioned in the trajectory to G2/M cells. This subset of 
G2/M cells may harbor HPV-driven suprabasal cycling cells. Transcriptome analysis of basal cell clusters, 
the HPV-specific subpopulation, and the G2/M cell cluster defined ontologies, biomarkers for spatial 
localization, and candidate phenotypic drivers. First, HPV reprogramming of ribosomal signaling and 
translation of basal cells which might enable proliferation was identified. Second, the HPV-specific 
subpopulation was determined to be the sole differentiated subpopulation to also express S-phase genes. 
Accordingly, its signature overlapped with basal and G2/M cell expression profiles, sharing ontologies that 
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suggest a transitory state induced by HPV reprogramming. Ongoing studies will define processes 
upregulated in HPV+ versus HPV- basal G2/M cells, the targets of HPV-driven hyperproliferation, as well 
as suprabasal HPV+ G2/M cells which represent the hypothesized aberrantly replicating suprabasal cell 
population. 

Conclusions: Together, we defined the transcriptomic signatures of HPV-reprogrammed cells and HPV-
driven pathologically proliferating cells in the basal and suprabasal stratified epithelium and identified 
potential disease drivers as a foundation for mechanistic studies.
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The Chinese University of Hong Kong, Department Of Microbiology, Shatin, N.T., Hong Kong PRC 

Introduction: The human papillomavirus E6 and E7 oncoproteins interact with a different subset of host 
proteins, leading to dysregulation of apoptotic, cell cycle and signalling pathways. In this study, we have 
identified for the first time that Aurora kinase B (AurB) as a bona fide interacting partner of E6. 

Methods: We systematically characterised the AurB-E6 complex formation and its consequences in 
carcinogenesis, using a series of in vitro and cell-based assays. We also assessed the efficacy of Aurora 
kinase inhibitors in halting HPV-mediated carcinogenesis by using in vitro and in vivo models. 

Results: We showed that AurB activity was elevated in HPV-positive cells, and this correlated positively 
with E6 expression. This could likely occur through interaction between E6 and AurB in the nucleus or 
mitotic cells. A previously unidentified region of E6, upstream of C-terminal E6-PBM, was important for 
AurB-E6 complex formation. AurB-E6 complex led to reduced AurB kinase activity. However, AurB-E6 
complex activated histone H3, elevated the Ras/MEK/ERK signalling axis, and increased hTERT protein 
level and its telomerase activity. On the other hand, AurB inhibition led to an activation of the apoptotic 
pathway, inhibition on telomerase activity, cell proliferation and tumour formation, even though this may 
occur in an HPV-independent manner. 

Conclusions: In summary, this study dissected the molecular mechanism on how E6 recruits AurB to 
induce cell immortalization and proliferation, leading to the eventual cancer development. Our findings 
revealed that the treatment of AZD1152 exerted a non-specific anti-tumour effect. Hence, a continuous 
effort in seeking a specific and selective inhibitor that can halt HPV-mediated carcinogenesis should be 
warranted.
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Introduction: The incidence of head and neck cancers are growing. Worldwide, it constitutes 10% or 
more of all cancers and is the fifth leading cause of cancer. Over the past decade,oral cancers have 
become apparent in a cohort of nonsmokers/ minimal smokers who are human papillomavirus (HPV) 
positive.Understanding interactions between HPV and host can provide new targets for infection control. 
We have previously identified an interaction between HPV16E2 and TopBP1 and shown that 
phosphorylation of E2 on serine 23 promotes a direct interaction between these two proteins. E2 recruits 
TopBP1 onto mitotic chromatin. Here, we demonstrate that interaction with TopBP1 protein is required for 
E2 expression during the HPV16 lifecycle. 

Methods: We generated a serine to alanine mutant to generate HPV16 E2-TopBP1 that fails to complex 
with TopBP1. Human foreskin keratinocytes (HFK) immortalized by HPV16+ WT and HPV16 + E2-

TopBP1 were used for organotypic rafting. These rafts were further processed for protein isolation and 
immunostaining. Furthermore, to study the HPV16 genome status of these E2 cells, we carried out 
Southern blots on DNA extracted from day 7 and day 14 rafts. 

Results: Preliminarily studies demonstrate no detectable E2 expression in HFK+HPV16 E2-TopBP1 cells in 
the raft culture. When we cultured the HFK+HPV16 E2-TopBP1 in monolayer, in the presence of 3T3-J2 
fibroblasts we also observed loss in E2 protein expression levels. This suggests that the stroma used 
during organotypic rafting studies (collagen plugs infused with 3T3-J2 fibroblasts) cross talks with the 
keratinocytes to regulate the expression levels of E2.Additionally, our results indicate that this loss of E2 
expression due to a failure of interaction with TopBP1, impacts the viral life cycle, as viral replication is 
abrogated and the viral genomes integrate into that of the host during organotypic rafting. 

Conclusions: Overall, we present evidence that E2-TopBP1 is a critical complex that regulates HPV16 
life cycle.
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Patricia Day, Cynthia Thompson, Douglas Lowy, John Schiller 
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Introduction: During infectious entry papillomavirus (PV) virions have been shown to traffic to the 
perinuclear region where they colocalize predominantly with Golgi components and to a lesser degree 
with ER marker proteins. Studies have shown an absolute requirement for mitosis to allow infection. We 
recently demonstrated that relatively intact PV particles were present within membrane-bound vesicles 
attached to mitotic chromosomes. This allows for nuclear delivery into daughter cells upon nuclear 
envelope reassembly. We are now interested in identifying the membrane source and trafficking 
mediators involved in formation of these transport vesicles. 

Methods: As Rab GTPases are key regulators of membrane trafficking, we determined the effect of 
overexpression of a panel of dominant-negative Rabs and other GTPases on HPV16 pseudovirus (PsV) 
infection. Potential contributing pathways were examined by siRNA depletion of key proteins. Delivery of 
PV capsids to mitotic chromatin was evaluated by confocal microscopy. 

Results: The analysis of dominant-negative GTPases indicated that disruption of retrograde Golgi to ER 
trafficking had no effect on infection. Surprisingly, we observed a requirement for anterograde mediators 
for HPV16 infection including Rab proteins 1b, 18, 30 and Sar1, the critical GTPase for COPII vesicle 
generation. Additionally, proteins that facilitate the bifurcation of the secretory COPII vesicles and 
autophagosomes from the ER/Golgi intermediate compartment (ERGIC) were found to contribute to virion 
trafficking. 

Conclusions: The transitional ER and ERGIC sort anterograde cargo proteins. It was recently described 
that a novel contact between the ERGIC and transitional ER also serves as the membrane source for 
autophagosome biogenesis. Previous studies have demonstrated an inverse relationship between 
autophagic activity and HPV PsV infection. Interestingly, an interplay between this pathway and 
anterograde ER-derived COPII vesicles is apparently responsible for generation of the HPV-containing 
vesicles destined to interact with the mitotic chromatin.
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Introduction: Head and neck cancers are the fifth most common cancer worldwide, affecting more than 
600,000 people per year. Human papillomaviruses (HPVs) are well established as the causative agents in 
a distinct subset of these cancers; in particular, high-risk HPV16 is responsible for 80-90% of these 
cases. As the incidence of HPV positive oropharyngeal cancers (HPV+OPC) are increasing to epidemic 
proportions, there is a need for diagnostics and HPV-targeted therapeutics to manage disease. Following 
infection, the initiation of viral replication activates the DNA damage response (DDR). The purpose of this 
is to enable recruitment of active homologous recombination (HR) factors to the viral genome to promote 
the fidelity of viral replication. 

Methods: SAMHD1 is a cellular dNTPase that can restrict the intracellular nucleotide pool and control 
DNA replication levels. However, activation of the DDR results in phosphorylation of SAMHD1 on 
threonine 592 (T592) which disables the dNTPase function and promotes a SAMHD1 HR function. Using 
phosphorylation-null (T592A) and phospho-mimetic (T592D) mutants of SAMHD1, we investigate the 
replication of HPV16 and the recruitment of cellular factors to replication forks to promote HR. 

Results: Here we demonstrate that in human foreskin keratinocytes immortalized by the entire HPV16 
genome (HFK+HPV16) SAMHD1 is phosphorylated on T592. The E6/E7 oncoproteins by themselves are 
unable to promote SAMHD1 phosphorylation. We demonstrate that E1/E2 replication can enhance 
phosphorylation of SAMHD1 on T592 and that this promotes recruitment of SAMHD1 to E1/E2 replicating 
DNA. Using T592D and T592A SAMHD1 mutants, we demonstrate that the T592D mutant is hyper-
recruited to E1/E2 replicating DNA and actively represses replication, perhaps due to “freezing” of 
replication forks. Alterations in replication are currently under investigation. 

Conclusions: HPV16 replication converts SAMHD1 from a dNTPase to a HR factor in order to promote 
the viral life cycle. Thus, peptides mimicking the T592 phosphorylated SAMHD1 domain have potential 
anti-viral activity.
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Söderlund-Strand8, Joakim Dillner1,9, Matti Lehtinen1 
1Karolinska Institute, Laboratory Medicine, Stockholm, Sweden, 2Karolinska Insititutet, Department Of 
Laboratory Medicine, Stockholm, Sweden, 3Tampere University, Faculty Of Social Sciences, Tampere, 
Finland, 4Tampere University, Department Of Obstetrics And Gynecology, Faculty Of Medicine And 
Health Technology, Tampere, Finland, 5-, Fican-mid, Tampere, Finland, 6Swedish National Reference 
Center, Karolinska Institutet, Laboratory Medicine, Stockholm, Sweden, 7Karolinska Institutet and 
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Stockholm, Sweden, 8Skåne University Hospital, Department Of Clinical Microbiology, Lund, 
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Introduction: Comprehensive human papillomavirus (HPV) vaccine implementation will change the 
ecological conditions of the virus-host interaction. The long-term effects of HPV vaccine programs can 
only be estimated with long-term follow-up of randomized trials. 

Methods: We performed a long-term follow-up of 33 communities randomized to either gender-neutral 
HPV16/18 vaccination, girls-only HPV16/18 vaccination and hepatitis B-virus (HBV) vaccination of boys, 
and control vaccination. In the 1992-94 birth cohorts, 8,618/31,117 eligible boys and 15,615/30,139 
eligible girls were vaccinated. Follow-up visits for cervico-vaginal sampling at ages 18 and 22 years were 
attended by 8,782 and 4,273 participants, respectively. Difference in prevalence of HPV types 
6/11/16/18/31/33/35/39/45/51/52/56/58/59/66/68 was assessed and further modeled from the observed 
data. 

Results: Significant decrease of vaccine targeted oncogenic HPV types 16/18/31/45 and significant 
increase of low oncogenicity HPV52 and 66 was observed for the gender-neutral vaccination 
communities eight years post-vaccination compared to control and girls-only vaccinated. Moreover, 
gender-neutral vaccination associated with increased HPV type-level diversity distribution from four to 
eight years post-vaccination unlike with the control and girls-only communities. 

Conclusions: Eight years post moderate coverage HPV vaccination enabled the detection of a 
vaccination strategy specific HPVs ecological response. The HPV types increasing after elimination of 
vaccine-targeted types have low oncogenicity and should thus not challenge the WHO milestone to 
eliminate cervical cancer. However, the post-vaccination diversity of remaining HPV types will affect 
future cervical cancer screening programs.
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Introduction: The high-risk (HR) Human Papillomavirus oncoproteins E6 and E7 support productive viral 
DNA amplification in benign lesions by destabilizing p53, pRB/p130 and many other cellular proteins. 
They are also critically required for the development of cervical cancers. HPV E6 and E7 activities 
upregulate several RNA-Binding Proteins (RBPs) in HPV-induced benign lesions and cancers (Xu et al., 
2019, DOI:10.1128/mBio.02687-18). In this study, we examined the functions of one RBP, HuR, in HPV-
18 productive infection and cervical cancer (CxCa) models by using a novel HuR inhibitor SRI-42127 
(Filippova et al., 2021, DOI:10.1158/0008-5472.CAN-20-2858), developed in UAB. 

Methods: HPV-18 productive raft cultures (RC), submerged cultures of HPV-16+ and HPV-18+ cervical 
cancer (CxCa) cell lines (CaSki, SiHa and HeLa), CxCa PDX-derived organoids organoids, and CaSki cell 
RCs were treated with SRI-42127. In situ analyses and immunoblot analyses were performed to examine 
the effects of the HuR inhibitor. For in vivo evaluation, CxCa PDX420 was implanted inthe flanks of 
female SCID/Ncr mice. Xenograft bearing mice were treated for 4+ weeks with vehicle, cisplatin, SRI-
42127 or cisplatin plus SRI-42127. Tumor growth was recorded every week. 

Results: In productively infected HPV-18 raft cultures, SRI-42127 significantly reduced S-phase re-entry 
and induced apoptosis, thereby inhibiting virus production. In submerged cultures of CxCa cell lines and 
in CxCA PDX-derived organoids, we observed growth inhibition, DNA damage, loss of cell viability, and 
apoptosis. Interestingly, SRI-42127 stabilized and activated p53-regulated growth inhibition of CxCa cell 
lines. Furthermore, SRI-42127 enhanced cisplatin cytotoxicity against the CxCa model systems in vitro 
and in female SCID/Ncr mice. 

Conclusions: HuR inhibition offers a new therapeutic opportunity against HPV infection and cancer 
because of its ability to suppress E6 and E7 functions and increase p53 activity.
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Introduction: Shifting from cytology to HPV cervix screening will initially raise colposcopy referral rates. 
The anticipated impact on health systems has been a barrier to implementing this shift. It is unclear if 
increased referrals persist past initial HPV screens or revert to new lower baselines due to earlier 
detection and treatment of precancer. 

Methods: Participants of the HPV FOCAL trial received one (HPV1, N = 6204) or two (HPV2, N = 9540) 
rounds of HPV screening. After exit, they returned to the BC cytology screening program. A comparison 
cohort from the BC screening population (BCS, N = 1,140,745) was extracted, mirroring trial inclusion 
criteria. All participants were followed for up to 10 years through the provincial screening registry. Trial 
and post-trial referral rates per 1000 screens (totals– HPV1: 27,341; HPV2: 36,982; BCS: 5,076,312) 
were calculated for each group under two HPV screening scenarios: (1) all HPV+ referred to colposcopy; 
(2) HPV+ to cytology triage with ASCUS+ referred to colposcopy. A multivariate flexible survival 
regression model compared rates throughout follow-up. 

Results: Scenario 2 referral rates were higher after an HPV screen versus cytology screening (HPV1: 28 
per 1000 women, HPV2: 32, BCS: 8). However, post-trial rates in HPV1 and HPV2 were significantly less 
than those in BCS during post-trial follow-up. Cumulative rates in HPV1 and HPV2 approached the 
cumulative rate in BCS by the end of follow-up (HPV1: 11 per 1000 women, HPV2: 16, BCS: 11). 
Adjusted HRs for referral in HPV1 and HPV2 compared to BCS were <1 beginning 24 months post-final 
HPV 
screen. 
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Conclusions: Reduced colposcopy referral rates are demonstrated after HPV screening implementation 
reached a steady state. After initial rounds of HPV screening, referral rates dropped below the current 
rates seen in a centralized cytology program. An expected increase in referrals could be moderated by 
program implementation strategies.
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Introduction: Cervical cancer screening aims to detect precancers that can be effectively treated to 
prevent progression to cancer. However, prevalent cancers can also be detected, particularly in under-
screened populations. Here, cervical cancers detected by screening efforts in ESTAMPA are described. 

Methods: From 2012 to 2021, 42,502 women aged 30-64 years from 9 Latin American countries were 
screened with HPV-testing and cytology which included visualisation of the cervix during a speculum 
exam. Those positive for any test were referred to colposcopy with biopsy and treatment as needed. 
Women without high-grade disease (≤CIN1) were followed-up at 18 months with HPV-testing; those 
positive were referred again to colposcopy for disease ascertainment. 

Results: 55 cancers were detected, 47 at the initial screen and 8 at follow-up (mean age 43.8±9; 47 SCC 
and 8 ADC; 39, 5, 7 and 3 with FIGO stage I to IV; Figure 1). All cases were HPV-positive except for one 
SCC suspected of cancer at speculum exam (FIGO stage III, Figure 1-P55-45y). Cytology was abnormal 
for 32 cases (21 HSIL+, 6 LSIL and 5 ASC-US) and speculum exam for 24 (including 8 cancer 
suspicions). Initial colposcopy was positive for 51 cases, including 21 cancer suspicions, 16 major 
colposcopic changes (MCC) and 14 minor colposcopic changes (mCC); all histologically confirmed except 
for 4 mCC (3 CIN1 and 1 negative biopsy). Among those 8 cancers not initially detected (4 normal 
colposcopies and 4 mCC) follow-up colposcopy was positive for 7 (1 cancer suspicion, 3 MCC and 3 
mCC; all histologically confirmed). One SCC was finally detected by LLETZ at 26 months (Figure 1-P50-
36y). 

Conclusions: Cancer detection by HPV-testing (98.2%) was superior to cytology (66.7%). Colposcopy 
with biopsy initially failed to detect 8 cancers (14.5%, assumed present at enrolment). Neither normal 
colposcopy nor negative biopsy provides absolute reassurance against cervical cancer, highlighting the 
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need for follow-up. 
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Introduction: As Malaysia phases in HPV-based screening, it is critical to evaluate the management 
pathway for women who are screened positive. This study aims to evaluate the performance of the 
current triage strategy (combined HPV16/18 genotyping and cytology) and explore alternative triage 
options for the detection of high-grade precancers among HPV-positive women. 

Methods: Malaysian women aged 30-65 years old who were screened positive for primary HPV testing 
and attended to colposcopy clinic, University Malaya Medical Centre from July 2018 to June 2022 were 
recruited. Liquid based cytology (LBC) and biopsy samples were collected under colposcopic guidance. A 
repeat HPV testing was performed using an aliquot of LBC. Immediate CIN2+ and CIN3+ risks were 
estimated and the triage strategies for colposcopy referral were evaluated using sensitivity, number of 
colposcopy needed to detect 1 CIN2+/CIN3+ case and referral rate. 

Results: This study recruited 477 eligible HPV-positive women but 45 of them were excluded due to 
invalid test outcomes. The median days to follow up was 49 days (IQR: 33 – 71). Using 20% CIN2+ risk 
threshold, all HPV16/18 positive women and non-HPV16/18 positive women with LBC ASCUS+ (current 
strategy) would be referred to colposcopy (Figure 1A). It reduced the referral rate to 42.6% compared to 
absence of triage but would miss 20% of CIN2+ cases (sensitivity: 79.5%, CI: 68.4 – 88.0). Compared to 
the current strategy, triage using HPV16/18 genotyping and repeat HPV testing at 4% CIN3+ risk 
threshold (Figure 1B) had a higher sensitivity (91.8%, CI: 83.0 − 96.9) but resulted in 1 additional 
colposcopy needed to detect 1 case of 
CIN3+. 
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 Figure 1. Pre-test-post-test probability plot associated with two triage strategies using 20% CIN2+ risk (A) 
and 4% CIN3+ risk (B) as the threshold for colposcopy referral. 

Conclusions: The current strategy is 80% sensitive in detecting high-grade precancers. Repeat HPV-
testing can be a potential triage strategy among non-HPV16/18 positive women.
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Introduction: The rarity of invasive cervical cancer (ICC) means that most studies are not large enough 
to study cancer as an outcome and are obliged to report CIN2+ or CIN3+ as a surrogate. Long-term 
follow-up of large cohorts are therefore valuable for completing our understanding of risks following HPV 
infection. 

Methods: Approximately 72,000 women were recruited to one of two large research studies when 
attending routine cervical screening in Greater Manchester, UK: 1987-93 for the Manchester Cohort (MC) 
and 2001-03 for the ARTISTIC Trial Cohort (AC). All women in the AC were tested for HPV using Hybrid 
Capture 2 and a random sample of stored samples taken from the MC were tested using HPV L1 
MY09/MY11 consensus primers. Both cohorts were followed through national registration for cancer 
incidence and mortality to 2020. 

Results: In 30 years of follow-up in the MC, 1152 women were diagnosed with CIN3 and 144 with ICC. A 
further 427 CIN3s and 32 ICC were diagnosed over the 17 years of follow-up of the AC. Risk patterns 
following HPV infection differed for CIN3 and ICC. Risk of ICC in the MC rises for 30 years following a 
single positive HPV test, reaching 2.4% (95%CI:1.3%-4.4%). A similar pattern was seen in the AC, but 
the risks of cancer were approximately halved. CIN3 was diagnosed much sooner in the AC due to more 
efficient cytology. More sensitive HPV testing was able to better predict future risk. 

Conclusions: The sensitivity of HPV testing and cytology influence the CIN3 detection rate. Sensitive 
HPV testing enables effective risk stratification. Increased risk of ICC is observed 15-30 years after HPV 
infection. Women testing HPV+ should be followed until their infection clears. Discharging women from 
screening programmes whilst they remain HPV+ may not be safe, even if cytology and colposcopy tests 
are normal.
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Introduction: In Argentina, HPV-testing was introduced in 2012-2014 through the Jujuy Demonstration 
Project (JDP) for women aged 30+. HPV-negative women were recommended re-screening in three 
years. In 2015 the screening protocol changed, and HPV-negative women were recommended re-
screening in five years. Conventional cytology was used as triage. We evaluated implementation of the 
second round of screening in the JDP. We report preliminary results. 

Methods: Retrospective cohort study. From the National Screening Information System (SITAM), we 
obtained data for all HPV-negative women tested in Jujuy from January 1, 2012 until December 31, 2014 
(follow-up period January 2015-December 2021). We used the reach, effectiveness, adoption, 
implementation, and maintenance (RE-AIM) framework to evaluate implementation 

Results: Of 42,350 previously HPV-negative women, 47.9% were re-screened in a second round (76.1% 
with clinician-collected tests and 23.9% with self-collected tests) three years after the first negative HPV-
test or later (Average=5.4 years, range: 2.6-8.7). The HPV-test was HC2. Re-screening was 
opportunistic. 9959 (23.5%) of re-screened women were HPV-tested between 3-5 years after the first 
HPV-negative test. 83.3% of health centers provided second-round HPV-testing. Of the clinician-collected 
tests, 1884 were HPV-positive (8.8%), of which 395 (29.3%) were positive at cytology triage. Of the self-
collected tests, 535 were HPV-positive (11.1%), of which 423 (79.1%) had triage Paps. 100 (24%) of self-
collected tests were positive at cytology triage. 72.9% of the HPV-positive/abnormal Pap women had 
colposcopy. There were 80 CIN2+ (65 among clinician-collected tests; 15 among self-collected tests). 
CIN2+ detection was 0.40%. 85% of women with CIN2+ were treated. Re-screening of HPV-negative 
women first tested during 2015-2017 was 
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15.4%. 

 

Conclusions: Re-screening of HPV-negative women at 3-5 years was relatively low, with most women 
being re-screened after 5 years. Adherence to follow-up was adequate, and most women received 
treatment. As CIN2+ detection was relatively high, strategies to increase women participation in second 
round should be implemented.
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Introduction: In most high-resource populations in the Americas and Europe, HPV prevalence peaks 
shortly after sexual initiation and declines with age, with a moderate rebound around menopause often 
attributed to immune senescence. We hypothesized that, if viral latency is common, a general decline in 
cell-mediated immunity (CMI) around menopause would lead to increased appearance of multiple HPV 
types acquired cumulatively in prior years. 

Methods: Using longitudinal data from the Guanacaste Natural History Study and the ASCUS-LSIL 
Triage Study, we identified women who were HPV-negative for all types at an index visit and tested HPV-
positive for one or more HPV types at the subsequent visit (i.e., appearance). We grouped women based 
on age at appearance (<25; 25-34; 35-49; and ≥50 years) and number of HPV infections concurrently 
detected (1, 2, 3, ≥4 types). We calculated the ratio of multiple versus single types. We also calculated 
ratios after stratifying by recent and new sex partners, and lifetime sex partners (LTSP). 

Results: The analytic population included 2146 women with at least one newly appearing HPV infection. 
Given new HPV appearance, the ratio of multiple versus single types was highest in the youngest age 
group and declined with age, contrary to the immune senescence hypothesis. This age-related decline 
held regardless of number of recent partners and LTSP, although multiple concurrently appearing 
infections were slightly more common among those with new partners and those with ≥4 LTSP at all ages 
(too few infections among women with new partners at ≥50 years to 
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assess). 

 

Conclusions: The ratio of newly appearing HPV infections that are detected concurrently with multiple 
types declines with age, regardless of past and recent sexual behavior. Epidemiologic evidence did not 
support our hypothesis that general CMI senescence leads to increased appearance of multiple 
infections, or increased detectability of ‘latent’ infections, with age.
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Introduction: In Ethiopia, cervical cancer is the second leading cause of morbidity and mortality from all 
cancers in women. We determined the population‐based prevalence of HPV infection and genotype 
distribution, their persistence and clearance rates within 2 years of follow up. 

Methods: A total of 893 rural women aged 30‐49 years in Butajira, south‐central Ethiopia were tested at 
baseline using self‐sampling device (Evalyn Brush®, Rovers, Oss, The Netherlands). HPV testing was 
done using multiplexed genotyping (MPG) by BSGP5+/6+ PCR with Luminex read out. All the hr-HPV 
positive women at baseline were invited for follow-up testing at 6 and 24 months. Cervical examination 
using VIA, cytology, and colposcopy (if indicated) was done during the follow up visits. 

Results: HPV positivity rate at baseline testing was 23.2%. Of these 20.5% and 10.3% women were hr‐ 
and lr‐ HPV positive, respectively. Age‐specific hr‐HPV infection peaked in the age‐group 30‐34 years old 
(58.6%) and decreased in 35‐39, 40‐44, and 45‐49 years to 20.4%, 4.5% and 3.8% respectively. The top 

five prevalent hr‐HPV genotypes were HPV16 (57.1%), 35 (20.3%), 52 (15.8%), 31 (14.1%), and 45 
(9.6%) in the Butajira district. The loss to follow-ups were 47 (30%) at the 6 months and 63 (40.1 %) at 
the 24 months. hr-HPV infection clearance was observed in 70 women (73.7%) within 6 months and 
among 77 women (84.6%) within 2 years. HPV68, 82, 53, 52, 56 were the most persisted genotypes with 
100%, 75%, 42.9%, 31%, and 25% persistence rates respectively after 24 months. 

Conclusions: This study provided new data on the overall prevalence of HPV infection and distribution of 
specific HPV types in rural Ethiopia. Most of the hr-HPV infections among rural Ethiopian women were 
cleared within 2 years.
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Introduction: Australia is predicted to achieve cervical cancer elimination (<4 new cases per 100,000 
women) at the national level within the next decade, but we have previously estimated this will take 20-25 
years longer in Aboriginal and Torres Strait Islander women (hereafter respectfully referred to as 
Indigenous). Cervical cancer incidence among Indigenous women is around twice the national rate, 
driven by longstanding inequity in screening coverage. A policy change enabling universal access to self-
sampling in Australia could increase screening participation. We aimed to predict if increased screening 
coverage and/ or vaccination uptake could expedite elimination of cervical cancer among Indigenous 
women. 

Methods: We used an existing dynamic model of HPV transmission and vaccination and linked model of 
cervical screening and cancer in Australia (Policy1-Cervix) that has been adapted to reflect data on 
Indigenous women for HPV vaccination and screening coverage, and disease outcomes. We modelled a 
scenario that increased HPV vaccination from current levels (83%) to 90%, and several scenarios for 
screening improvements, including increased: i) uptake (ie reduce never-screened); ii) timeliness (reduce 
under-screening); and iii) attendance for follow-up tests in Indigenous women. The timing of cervical 
cancer elimination was estimated for each of these scenarios and compared with a scenario where 
coverage does not change. 

Results: Improving vaccination coverage brought forward elimination in Indigenous women by one year 
(from 2049 to 2048). Increasing screening uptake, on-time attendance, and attendance for follow-up tests 
to all be consistent with national rates would expedite elimination of cervical cancer in Indigenous women 
by about eight years (to 2041). Improving screening uptake had the largest impact (three years, 
compared to two for follow-up attendance and two for routine screening timeliness) on reaching 
elimination. 

Conclusions: Urgent action is required to close the gap in screening to ensure Indigenous women are 
not left behind in the goal to achieve elimination.
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Introduction: The Food and Drug Administration supports innovations to facilitate new indications for 
high-risk human papillomavirus (HPV) testing. A new indication for Onclarity using PreservCyt liquid-
based cytology (LBC) was evaluated. 

Methods: The New Mexico HPV Pap Registry, a state-wide surveillance program was used to select an 
age- and cytology-stratified random sample of 19,879 women, ages 21-65 years, undergoing 
opportunistic cervical screening and follow-up in routine clinical practice. A subset of existing PreservCyt-
based cervical specimens from these women (n=4,674) was utilized for comparison between Onclarity 
and cobas HPV assays. Point estimate differences and ratios were calculated for cervical disease 
detection and sensitivity, respectively, with 95% confidence intervals (95% CI). The cumulative risk of 
≥CIN2 or ≥CIN3, with up to five -years of follow-up, was estimated for Onclarity by Kaplan-Meier. 

Results: Negative HPV results (by either Onclarity or cobas) provided much lower CIN3+ risks (0.15%) 
than NILM cytology overall (0.44%), offering greater safety (Figure 1). Five-year cumulative ≥CIN3 
detection was 5.55% and 4.59% for positive Onclarity and cobas, respectively (estimate 
difference=0.96% [0.47% to 1.51%]). Sensitivity for ≥CIN3 detected within <1 year for Onclarity and cobas 
was 95.3% and 94.5%, respectively (estimate ratio=1.01 [.98 to 1.06]) and sensitivity for Onclarity and 
cobas was also similar for ≥CIN3 detected up to five years. For ≥CIN3, positive agreement between 
Onclarity and cobas for HPV16 and HPV18, respectively, was 100% (95%CI=95.0% to 100%) and 90.9% 
(95%CI=62.3% to 98.4%). HPV16 carried the highest ≥CIN2/3 risk, followed by HPV18/31/33/58/52/45, 
and then 
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HPV35/56/59/51/56/59/66. 

 

Conclusions: Onclarity and cobas show equivalent performance using PreservCyt LBC media, and 
Onclarity genotyping provides effective ≥CIN2 and ≥CIN3 risk stratification. This real-world evidence 
study involved a unique, population-based design and a rapid, cost-effective approach to support a new 
HPV-device indication that would offer many additional healthcare providers in the United States a risk-
based approach for management through extended genotyping.
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Introduction: Methylation-based biomarkers show promise in triaging hrHPV positive women, however, 
more evidence from population-based prospective studies is required to confirm its utility in real-world 
settings. 

Methods: 2000 women from Xinjiang, China were screened for cervical cancer in 2018 and annually 
followed-up until 2020. Swab samples of baseline hrHPV positive women were used to perform a 
methylation test targeting the host gene EPB41L3 and HPV16/18 DNA L1/L2 regions. Triage accuracy 
and predictive values of the methylation test were evaluated in comparison with HPV16/18 and cytology 
triage using cross-sectional and 24-months outcomes. 

Results: Overall methylation positivity was 12.4% among hrHPV-positive women, and test positivity 
increased by histology lesions (7.7% in normal, 9.1% in CIN1, 62.5% in CIN2, 75.0% in CIN3 and 100% 
in cancer cases, ptrend <0.05). Women being methylation positive at baseline had a significantly higher risk 
of hrHPV persistence at 12-month and 24-month follow-up (RR12M=1.9, 95%CI: 1.4-2.5 and RR24M=1.7, 
95%CI: 1.1-2.5). The specificity of methylation (92.1%) was substantially higher than either HPV16/18 
(78.7%, p<0.001) and cytology (79.2%, p <0.001). For CIN2+, the cross-sectional triage sensitivity of 
methylation appeared slightly higher than HPV16/18 but less than cytology triage with values of 70.6%, 
64.7%, and 94.1% respectively (pexact=1.000, and pexact=0.213 respectively) .The longitudinal sensitivity of 
methylation over 24-month follow-up was 56.0%, as compared to 64.0% (pexact=0.688) for HPV16/18 and 
76.0%, (pexact=0.125) for cytology. Methylation test showed high positive predictive values for CIN2+ 
(41.4% at baseline and 50.0% at 24-month follow-up), while the CIN2+ risk of methylation negative 
women remained considerable (2.5% at baseline and 6.9% at 24-month follow-up). 

Conclusions: Methylation could improve triage specificity and colposcopy efficiency, and predict 
elevated risk of hrHPV persistence and CIN2+ during 24-month follow-up, suggesting DNA methylation 
could be a useful triage tool for hrHPV positive women. Women negative by either methylation, HPV16/18 
or cytology would still require careful follow-up.
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Introduction: High quality HPV screening should have a low risk of false HPV negativity. Detecting 
HSILs and invasive cervical cancer adequately is essential as any deficit will directly translate to an 
inadequate cancer prevention of the screening program. The Swedish National HPV Reference 
Laboratory (NRL) offers re-testing of all CIN2+/HSIL cases that have previously been classified as “HPV 
negative” by HPV laboratories throughout the country. 

Methods: Specimens (LBC, FFPE, self-sampling material) from women with HSIL/CIN2+, that had been 
tested as HPV negative by routine HPV laboratories throughout Sweden were sent to the NRL for further 
investigation. After nucleic acids extraction (MagNA Pure LC Total Nucleic Acid Isolation Kit for LBC/self-
sampling samples and Qiagen kit, DNeasy Blood & Tissue Kits for FFPE specimens), beta-globin 
detection tested specimen adequacy. Extracted material was then genotyped using MGP primers and 
Luminex with 37 different HPV types included. Specimens where HPV negativity was still found, were 
thereafter subjected to unbiased whole genome RNA sequencing, using the SMARTer® Stranded Total 
RNA-Seq Kit and the NextSeq 500 system (Illumina, USA). 

Results: Since February 2019, the NRL has received 81 “apparently HPV negative” CIN2+ specimens 
belonging to 47 women. Luminex detected HPV in 46/81 (56.8%) specimens, with HPV 16 (n=11), HPV 
18 and HPV82 (n=5 for each of the genotypes) being the most common types detected. Unbiased RNA 
Sequencing detected HPV in further 6/30 samples, with types 18, 26, 30, 33, 56, 58 and 82 being found. 
A total of 24/81 samples were still HPV negative even after the whole transcriptome sequencing. 

Conclusions: A standard protocol for re-analysis of “HPV-negative” enables ensuring adequate 
performance of HPV testing services. The results of the re-analyses are used for continuous quality 
improvement work, aiming to have an increasingly higher probability of finding the HSIL+ cases in the 
screening.



  

150 
 

O097 / #543 

Clinical Science Oral Abstracts Session 
CLINICAL SCIENCE ORAL: BIOMARKERS FOR MANAGEMENT OF CERVICAL LESIONS WITH AN 
EMPHASIS ON METHYLATION 
04-20-2023 10:30 AM - 12:00 PM 

UTILITY OF DNA METHYLATION FOR RISK-STRATIFICATION OF WOMEN AGED ≥45 REFERRED 
FOR COLPOSCOPY 

Karen Binderup1,2,3, Joachim Boers4, Mette Tranberg1, Line Gustafson1,5, Berit Andersen1,3, Lone 
Petersen6,7, Pinar Bor3,8, Joost Gribnau4, Wim Quint9, Anne Hammer2,3 
1Randers Regional Hospital, University Research Clinic For Cancer Screening, Department Of Health 
Programmes, Randers NØ, Denmark, 2Gødstrup Hospital, Department Of Obstetrics And Gynecology, 
Nido | Centre For Research And Education, Herning, Denmark, 3Aarhus University, Department Of 
Clinical Medicine, Aarhus N, Denmark, 4Erasmus MC, Developmental Biology, Rotterdam, 
Netherlands, 5Aarhus University Hospital, Obstetrics And Gynecology, Aarhus, Denmark, 6Odense 
University Hospital, Department Of Obstetrics And Gynecology, Odense, Denmark, 7University of 
Southern Denmark, Open Open Patient Data Explorative Network, Odense, Denmark, 8Randers Regional 
Hospital, Obstetrics And Gynecology, Randers NØ, Denmark, 9Methylomics, Development And 
Diagnostics, Rijswijk, Netherlands 

Introduction: The performance of colposcopy is often impaired in older women because the 
transformation zone (TZ) retracts into the cervical canal, making sampling difficult and increasing risk of 
underdiagnosis. We recently showed that biopsies missed more than 50% of CIN2+lesions in older 
women without a fully visible TZ. To reduce the risk of overtreatment without increasing risk of 
underdiagnosis, there is a need to explore the use of biomarkers for risk-stratification. Host-cell DNA 
methylation has been shown to be useful for triage of HPV screen-positive women. Yet, the use of DNA-
methylation for risk-stratification of older women at colposcopy is unknown. This study evaluated the 
clinical utility of host-cell DNA-methylation markers for risk-stratification of older women at colposcopy. 

Methods: We conducted a cross-sectional study during 2019-2021. Eligible women were ≥45 years, 
referred for colposcopy due to an abnormal screening result, and did not have a fully visible TZ. Each 
woman had a cervical cytology sample and biopsies collected followed by a loop electrosurgical excision 
procedure (LEEP). Cervical samples were analysed for host-cell methylation using a new panel of 
methylation markers. We calculated sensitivity and specificity of the methylation markers for CIN2+ 
detection using the LEEP result as reference standard. 

Results: A total of 96 women were included for analysis. Median age was 67.9 years (IQR: 62.8-70.3), 
and 80.3% were referred based on HPV-screening. Thirty-one (32.2%) had CIN2+ detected, and 61 
(63.5%) women tested methylation positive. Sensitivity for the new methylation markers was 83.9% (95% 
CI: 66.4-94.5%) and specificity was 46.2% (95% CI: 33.7-59.0%). 

Conclusions: The two new tested DNA-methylation markers showed promising results for risk-
stratification of women aged ≥45 with abnormal cervical cytology. However, due to the lower specificity 
there was a significant risk of overtreatment. Further research into validated markers is needed.
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Introduction: Cervical cancer is the fourth most common malignancy in women worldwide. Current 
cervical screening programmes use a primary screening test of high-risk HPV (HR-HPV) testing or 
cytology to identify at risk women. HR-HPV testing has a high sensitivity but low specificity for high-grade 
CIN and Cancer. As a result, DNA methylation testing has been suggested as a triage test for HR-HPV 
positive women. As yet, there is no consensus on the most accurate methylation markers for use in 
screening. We conducted a systematic review and meta-analysis to determine the diagnostic test 
accuracy of human and HPV DNA methylation markers. 

Methods: MEDLINE, EMBASE, and ongoing trial registries were systematically searched from inception 
to February 2022. DNA methylation diagnostic test accuracy studies using histopathology as a reference 
standard were included. Sensitivity and specificity data were extracted: a bivariate random-effects model 
was applied to calculate pooled estimates and corresponding heterogeneity, which was explored in a 
series of sensitivity analyses. 

Results: Twenty-eight studies including 6,956 women were meta-analysed, producing pooled estimates 
for genes C13ORF18, EPB41L3, FAM19A4, HPV16:L1, JAM3, PAX1, SOX1, and ZNF582. PAX1 was 
the most accurate marker of CIN2+ with a pooled area under the curve (AUC) of 0.93 (95% confidence 
interval (CI) 0.90-0.95) and pooled AUC of 0.87 (95%CI 0.84-0.90) for CIN3+. HPV16:L1 was the second-
best marker of CIN2+; pooled AUC 0.83 (95%CI 0.80-0.86). JAM3 was the most accurate marker of 
CIN3+; pooled AUC 0.88 (95%CI 0.85-0.91). 

Conclusions: PAX1 methylation testing appears to be the most accurate methylation marker for high-risk 
CIN and Cancer. Specificity may surpass cytology allowing the potential to triage patients more effectively 
to colposcopy or conservative management. Our analysis has also elucidated several other genes which 
show promise for use in methylation marker panels, combined panels may provide greater accuracy than 
stand-alone methylation markers.
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Introduction: There is a great need to re-design cervical screening programs including triage tests as 
HPV-vaccinated women are entering the programs. We investigated the ability of a DNA methylation 
panel to identify high-grade cervical lesions among vaccinees. 

Methods: The study comprised 9242 women, who had received three doses of HPV16/18 vaccine at age 
12-15 (6958) or 18 (2284) in a community-randomized trial during 2007-2014. In 2014-2018, the vaccine 
recipients were re-randomized into a trial on (ages 22/25/28) vs. infrequent (age 28) screening. During 16 
years of post-vaccination follow-up 39 histopathological confirmed high-grade squamous intraepithelial 
(HSIL) and 41 low-grade (LSIL) cases were identified. For this study 16 HSIL and 15 LSIL cases 
identified at the age 25+, and 370 age-matched HPV16/18 vaccinated controls were eligible. Methylation 
analyses were done with cervical samples obtained at the age of 25. DNA methylation of viral late regions 
in HPV16/18/31/33 and host gene EBP41L3 was measured with pyrosequencing assay. Cervical HPV 
genotyping at ages 18/22/25 was generated with Luminex technology. 

Results: Persistent HPV types 33/51/52/59 at ages 22 and 25 were found in 8 of 16 HSIL and 3 of 15 
LSIL cases. No HPV16/18/31/45 were identified. The mean age of HPV vaccination was among both 
HSIL and LSIL cases 15 years. A predefined methylation panel of host and viral genes for the detection of 
HSIL was comparable to ROC AUC against those of pap-cytology or HPV 33/51/52/59 genotyping. 
Evaluating only viral genes a few samples with HPV33 methylation only was detected. 

Conclusions: Current methylation panel provided only slightly better triage than pap-cytology or HPV 
33/51/52/59 genotyping for HPV-vaccinated women. The true progression potential of HSIL among HPV-
vaccinated women warrants further investigations.
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Introduction: Persistent infections with high-risk human papillomavirus (hrHPV) can cause cervical 
squamous intraepithelial lesions (SIL) that may progress to cancer. The cervicovaginal microbiome (CVM) 
composition correlates with SIL development, but the dynamics of the CVM after hrHPV infections have 
not been fully clarified. 

Methods: To determine the association between CVM composition and infection outcome, we performed 
high-resolution microbiome profiling on a longitudinal cohort of cervical smears obtained from 192 hrHPV 
DNA-positive women with normal cytology at first visit and of whom 74 were diagnosed by cytology with 
SIL six-months later. 

Results: Here we show that women with Lactobacillus-dominated microbiomes have more stable 
microbial communities and associate with protection against SIL development at both visits, while women 
with community state type (CST) IV-A at first visit, characterized by high diversity and low Lactobacillus 
abundance, have a higher risk of developing SIL at second visit. Analyses at the species-level 
demonstrate that increased abundance of Gardnerella vaginalis and Atopobium vaginae in the 
microbiome correlate with adverse infection outcomes. 

Conclusions: In conclusion, our results suggest that the CVM can be used as a predictive biomarker for 
cervical disease and SIL development after hrHPV infections.
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Introduction: Colposcopy biopsy has some limitations in the diagnosis of early invasive cancer. 
Unexpected early-stage cervical cancer is sometimes incidentally found after cold knife conization (CKC), 
but no adequate method has been reported to predict pathological upgrade after CKC. In this study, we 
explored the ability of PAX1m to predict pathological upgraded to early-stage cervical cancer after cervical 
conization. 

Methods: A total of 251 women biopsy confirmed CIN2+ from December 2020 to September 2021 were 
enrolled in the study, The methylation levels of PAX1 (PAX1m) were determined by quantitative 
methylation-specific polymerase chain reaction (qMSP). Receiver operating characteristic curve was used 
to identify the optimal cut-off value of PAX1m for predicting pathological upgrade of disease. 

Results: PAX1m increased with the severity of the cervical lesion with CIN2(9.5%), CIN3(38.9%), AIS 
(23.0%) and early-stage cervical cancer (87.0%). PAX1 methylation had more higher absolute risk 
(90.2%;95%CI:81.7-95.7%) than cytology of LSIL+ (70.3%;95%CI: 60.9-78.6%) and HPV16/18+ 
(78.3%;95%CI: 69.9-85.3%) in predicting CIN3+.The optimal △Cp cutoff value in predicting pathological 
early-stage cervical cancer after CKC was 7.1 and the area under the curve (AUC) was 0.88 (95% CI: 
0.84–0.95, P<0.001). The adjusted odds ratio (OR) of PAX1m with △Cp≤7.1 was significantly higher 
(OR24.9, 95% CI 7.6-81.2) than cytology of LSIL+ (OR3.5, 95% CI 1.1-11.2)and HPV16/18 (OR2.3, 95% 
CI 0.7-7.2) in predicting early-stage cervical cancer. 

Conclusions: When of PAX1 methylation △Cp level is less than 7.1, it is highly suggestive of the 
possibility of pathologic upgrading to early-stage cervical cancer.
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OF CECOLIN® VERSUS GARDASIL® IN GIRLS 9-14 YEARS - PHASE III INTERIM DATA 
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Introduction: WHO recently revised HPV vaccination recommendations to include the use of a single- or 
two-dose schedule in girls and boys aged 9–20 years and advised generating data on efficacy or 
immunobridging for single-dose regimen. The ongoing Phase 3 trial of Innovax bivalent vaccine 
(Cecolin®) assesses alternative dosing schedules, generates immunogenicity data in low- and middle-
income countries and following single dose versus Gardasil® in girls 9-14 years. Data from an interim 
analysis at Month 7 are presented. 

Methods: 1025 girls in Bangladesh and Ghana were randomized to receive either 2 doses of Cecolin® at 
6-, 12- or 24-months interval, one dose of Gardasil® followed by one dose of Cecolin® at Month 24, or 2 
doses of Gardasil® at 6 months interval (referent). Serology, measured by VLP-ELISA and pseudovirion 
neutralization (subset), is assessed at baseline, prior to and one month following dose 2, and at Month 24 
for study groups on a 6-month schedule. Primary objectives include immunological non-inferiority of the 
Cecolin® schedules to referent with a pre-defined margin for the GMT ratio. Safety endpoints include 
reactogenicity and unsolicited adverse events for 7 and 30 days post-vaccination, respectively as well as 
serious adverse events throughout the study period. 

Results: Interim analyses included data from 205 participants per group. One month after Dose 2, 100% 
of participants were seropositive by binding (primary) assay for both antigens and non-inferiority of 
Cecolin® to Gardasil® on a 6-month schedule was demonstrated. Six months following a single dose, 
GMCs tended to be higher after Cecolin® administration (Table 1). Reactogenicity and safety were 
comparable between vaccines (Table 
2). 
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Conclusions: Cecolin® in a 0,6-month schedule elicits robust immunogenicity after 1 and 2 doses. 
Compared to Gardasil®, immunogenicity of a single dose was comparable up to 6 months, and non-
inferior after two doses. Both vaccines were safe and well tolerated.
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Introduction: Screening for anal cancer in HIV+ men who have sex with men (HIV+MSM) is hampered 
by limited capacity and expertise of high resolution anoscopy (HRA), as well as costs and patient burden. 
Hence, there is an urgent clinical need for a minimally-invasive screening test on anal swabs. We 
previously showed that testing for DNA methylation markers on anal biopsies can accurately detect high-
grade AIN at risk of progression to cancer (i.e. advanced HGAIN). Here, we examined the feasibility of 
methylation testing on anal swabs and performed genome-wide methylation profiling on anal swabs to 
identify most discriminatory markers. 

Methods: Paired anal swabs and biopsies of 223 HIV+MSM undergoing anal cancer screening and 20 
anal cancers were tested for 6 methylation markers, hrHPV and cytology (swabs only). Area’s under the 
curve (AUCs) were determined using logistic regression analysis. Cases were defined as advanced 
HGAIN (i.e., methylation positive HGAIN). Genome wide methylation profiling was performed on anal 
swabs of 40 HIV+MSM diagnosed with AIN3 and 39 controls (<AIN1), using 850K Infinium 
MethylationEPIC BeadChip (Illumina). 

Results: Methylation levels of all markers were significantly higher in cancer swabs as compared to 
controls and also increased in swabs of advanced HGAIN. Marker ZNF582 performed best for advanced 
HGAIN detection (AUC=0.68) and combined with hrHPV and cytology an AUC of 0.81 was obtained. 
Genome wide methylation profiling yielded a series of new markers which on the Infinium arrays reached 
an AUC of 0.8 for advanced HGAIN. 

Conclusions: Testing for DNA methylation markers on anal swabs is feasible. Methylation levels 
increase with severity of underlying lesions and are extremely high in swabs of anal cancer patients. 
Present data indicate that methylation testing on anal swabs either or not combined with hrHPV and 
cytology may provide a valuable alternative to HRA for anal cancer screening in HIV+MSM.
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Introduction: During the HPV16 lifecycle, the DNA damage response (DDR) is activated promoting 
recruitment of DDR factors to the viral genome. Overexpression studies demonstrate that viral 
oncoprotein E7 can induce the DDR, and it is proposed this is required during the viral lifecycle to enable 
viral DNA replication. However, viral replication also has the potential to activate the DDR. We utilize wild 
type and mutant HPV16 genomes to demonstrate that, rather than E7, it is viral replication that activates 
the DDR. 

Methods: We generated human foreskin keratinocytes expressing the viral oncoproteins (E6E7), and 
isogenic lines which contain episomal HPV16 genomes (HPV16WT) and mutant genomes where we 
have introduced a stop codon into the E6 and/or E7 genes (HPV16-E6, HPV16-E7, HPV16-E6E7). Using 
these keratinocytes, alongside relevant cancer cell lines, we investigate activation of the DDR in response 
to viral replication factors and oncogene expression. 

Results: Isogenic foreskin keratinocytes immortalized by the entire HPV16 genome, or via E6/E7 
oncogene expression, demonstrate full activation of the DDR only in the HPV16 full genome lines. In 
hTERT immortalized keratinocytes, we observe an indistinguishable DDR induced in cells replicating WT 
HPV16 or mutant genomes. In HFK cells immortalized by HPV16, integration of the viral genome retains 
expression of E7 but not activation of the DDR; corresponding isogenic lines with episomal genomes 
express equivalent levels of E7 and have a strong activation of the DDR. We propose that the role of 
E6/E7 is not to activate the DDR, but to manage the host replication stress induced by the DDR activated 
by viral replication. 

Conclusions: The DDR is activated by viral replication during the HPV16 life cycle. This is important as 
activation of the DDR induces replication stress in infected cells, which can be oncogenic, therefore viral 
replication per se is a novel HPV oncogenic process.
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Introduction: The APOBEC3 (A3) proteins belong to a family of cytidine deaminases and exhibit the 
ability to insert mutations in DNA and/or RNA sequences. APOBEC3B (A3B) expression has been 
associated with increased risk of breast cancer and is also described as an important risk factor for 
cervical cancer development. Recent reports suggest a possible role of A3B as a DNA mutagen with 
consistent high expression in several cancer types. Nevertheless, the data concerning A3B influence on 
HPV infection and cervical cancer seem limited and show discrepancies. The aim of this study was to 
investigate the role of A3B expression levels on cervical cancer in affected women positive for infection 
by different HPV types. 

Methods: Tumor biopsies from cancerous uterine cervix were collected from 216 women registered at 
Hospital do Câncer II of Instituto Nacional de Câncer José de Alencar Gomes da Silva (INCA). A3B 
expression levels were quantified from RNA samples extracted from cervical biopsies using real-time 
quantitative PCR, and differences in A3B expression levels comparing samples according to infecting 
HPV type and clinical variables were analyzed. 

Results: Median A3B expression levels were higher among HPV18+ samples when compared to 
HPV16+ counterparts, and were also increased compared to samples positive to other HPV types. In 
squamous cell carcinoma, HPV18+ samples also showed increased median A3B expression when 
compared to HPV Alpha-9 species or only to HPV16+ samples. 

Conclusions: Our findings suggest that A3B expression is differentially upregulated in human cervical 
cancer samples infected with HPV18 and indicate that A3B could be potentially used as a biomarker for 
cervical cancer and HPV infection.
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Introduction: Human papillomaviruses (HPVs) are non-enveloped viruses that cause approximately 5% 
of cancers. In addition to the L1 major capsid protein, the viral capsid contains the L2 protein, which plays 
an essential role in trafficking of viral DNA to the nucleus. During virus entry, a cell-penetrating peptide in 
the L2 C- terminus mediates penetration of much of the L2 protein through the endosomal membrane into 
the cytoplasm, allowing essential interactions with retromer and other cytoplasmic cellular proteins that 
mediate proper trafficking of the virus to the nucleus. The structural basis for L2 action is unknown. 

Methods: AlphaFold, a protein structure modeling program, was employed to predict the structure of the 
L2 protein. To test the structural prediction, we constructed mutant pseudoviruses with small in-frame 
deletions and HA-tag insertions, and six nested deletions in the predicted unstructured region of HPV16 
L2, generated pseudoviruses containing these mutant L2 proteins, and tested their ability to infect HeLa 
cells. 

Results: The AlphaFold predicts that 60% of L2 is unstructured and a L2 C-terminal unstructured region 
(~100aa) immediately upstream of the retromer binding site and cell-penetrating peptide is present in 
diverse papillomaviruses, but its sequence is poorly conserved. The predicted C-terminal unstructured 
region was surprisingly tolerant of in-frame deletion and insertion mutations. The infectivity of the nested 
deletion mutant pseudoviruses is inversely proportional to the size of deletion. The largest deletion 
mutants in this segment are defective and accumulated in the endosome with poor interaction with 
retromer. 

Conclusions: There are no required, unique sequence elements or structures in the predicted C-terminal 
unstructured segment of the L2 protein, but the length of this region appears crucial for HPV trafficking. 
Our findings provide new insight into the structural basis for the unusual biochemical and cell biological 
activities of the papillomavirus L2 capsid protein during virus entry.
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Introduction: The HPV E2 protein is essential for the viral life cycle. Besides its role as a transcriptional 
modulator, it is also an activator of viral replication and a segregation factor for viral genomes. 

Methods: We performed a BioID proximity labelling screen to identify new interaction partners of the E2-
proteins of HPV16, 18, 56, 8, 2, and 82. The protein that was most frequently enriched with the different 
E2 proteins was “Family with Sequence Similarity 133 Member A/B” (Fam133A/B). Since Fam133B is 
largely uncharacterized and its function within the cell is unknown and FAM133A is not expressed in 
keratinocytes, we focused on the interaction of Fam133B and E2 and explored its functional 
consequences. 

Results: We confirmed by co-immunoprecipitation that Fam133B interacts with HPV31 and HPV16 E2, 
but not with the transcriptional repressor E8^E2. This suggests that the interaction is mediated by the N-
terminal transactivation domain of E2 which is absent in E8^E2. Immunofluorescence analysis revealed a 
partial co-localization of overexpressed Fam133B with E2 in the nucleus, which was significantly reduced 
by the presence of the E1 protein and the viral origin. Knockdown of Fam133B using siRNA revealed a 
decrease in HPV16 E2 protein levels, which did not occur in the presence of HPV16 E1. Further 
knockdown and overexpression studies indicated that Fam133B increases the E1/E2 dependent 
replication of the viral origin. Interestingly, knockdown of Fam133B reduced spliced late viral E4^L1 
transcripts in undifferentiated keratinocytes maintaining replicating HPV16 genomes. 

Conclusions: Our study identifies Fam113B as a conserved interactor of E2 proteins. This interaction 
may contribute to the stability of E2 and modulate viral transcription and replication. Ongoing studies will 
explore the role of Fam133B in the productive replication cycle of HPV16.



  

162 
 

O108 / #1064 

Basic Science Oral Abstracts Session 
BASIC SCIENCE ORAL: VIRUS HOST INTERACTIONS COMBINED WITH LIFE CYCLE - II 
04-20-2023 10:30 AM - 12:00 PM 

HPV IS A NOVEL CARGO FOR THE COPI SORTING COMPLEX DURING VIRUS ENTRY 
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Introduction: During entry, HPV traffics from the cell surface to the endosome and then to the trans-
Golgi network (TGN) and Golgi apparatus. HPV must then transit across the TGN/Golgi and exit this 
compartment to reach the nucleus. The HPV L2 minor capsid protein plays important roles in proper HPV 
trafficking during virus entry by interacting with multiple cellular factors. 

Methods: To identify TGN/Golgi-associated host factors that interact with L2, HeLa cells were infected 
with wild-type (WT) or R302/5A mutant HPV, which accumulates in the TGN/Golgi. TGN/Golgi-containing 
fractions of infected cells were collected, immunoprecipitated with antibody recognizing L2, and subjected 
to the mass-spectrometry. To verify the mass-spectrometry findings, we performed co-
immunoprecipitation (co-IP) and peptide pull-down experiments. To investigate the effects of cellular 
factors on HPV infection, we used siRNA-mediated knockdown (KD) strategies and proximity ligation 
assay (PLA). 

Results: Mass-spectrometry detected peptides of COPI protein sorting complex in the TGN/Golgi-
containing fractions derived from cells infected with WT but not from R302/5A mutant HPV. This 
interaction was confirmed by co-IP and PLA in infected cells and begins at 16 hours post infection. In 
vitro, the purified L2 fusion protein or a 14-residue peptide from the central region of L2 bound to purified 
COPI, and R302/5A mutant protein or peptide displayed reduced binding. Knockdown of COPI inhibited 
HPV infection and caused accumulation of wild-type virus in the TGN/Golgi. 

Conclusions: These experiments indicate that HPV L2 directly interacts with the COPI complex during 
HPV entry. Knockdown experiments demonstrate that COPI plays a critical role during HPV infection by 
supporting trafficking of the incoming virus from the TGN to the Golgi and within the Golgi stacks. These 
results suggest that upon TGN/Golgi arrival, HPV binds directly to COPI, which engages HPV L2 as a 
cargo and mediates passage of the incoming virus through the TGN/Golgi to enable infection.
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Introduction: Human Papillomavirus (HPV) 16 confers cell growth advantage in comparison with 
uninfected keratinocytes and enhances colony competitiveness at the basal epithelium. In normal 
epithelial tissue, homeostasis is maintained as a stochastic balance between progenitor cells and cells 
committing differentiation. The presence of viral proteins establishes a new tissue homeostasis balance 
during persistence. 

Methods: We used quantitative analysis of HPV infected NIKS cells investigating E6 conferred ability on 
cells to persist in basal layer of stratified epithelium. eGFP NIKS/LXSN, mCherry NIKS/LXSN/16E6 and 
non-colour NIKS were used in a competition and clone assay context at confluent density. Data were 
collected in terms of number of competing cells and colony size probability distribution over time. 

Results: Our results showed that 16E6 expressing cells colonize the basal layer reaching higher 
saturation density before commit to differentiate. Clone assay results showed that the probability 
distributions of colony size characteristic of ‘empty’ NIKS and NIKS/16E6 were found to diverge from 
each other over time, showing that 16E6 clones have a higher probability to increase their size compared 
to normal NIKS (Figure 1). Interestingly, MAGI knock down results in larger clones with a higher 
percentage of cycling cells composing each clone and with a higher saturation density related to a lower 
K10 expression. We built a deterministic mathematical model describing the competition assay proving 
that 16E6 expressing cells have a higher division rate and a lower differentiation propensity. We are 
building a stochastic mathematical model describing how colonies genereated by single progenitors 
stochastically maintain tissue 
homeostasis. 
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Conclusions: In conclusion, the deterministic model reinforced the experimental insights suggesting 
16E6 confers higher proliferation capability and reduced contact inhibition and that MAGI may be an 
important actor in the basal layer modified homeostasis. We expect the stochastic model to reveal the 
complexity behind infected progenitor cells dynamics in regulating tissue homeostasis.
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Introduction: E6AP is a conserved binding partner and cellular target of all Alpha group HPV E6 
proteins, but its precise role in modulating keratinocyte phenotype and associated signalling pathways 
have not been defined. 

Methods: NIKS and primary foreskin keratinocytes transduced with the FUCCI cell cycle reporter, were 
used in combination with EGFP/mCherry cell-cell competition assays to model the epithelial basal layer. 
Digital imaging approaches and molecular analysis were used complement these studies. 

Results: The homeostasis functions of E6 are dependent on E6AP and NHERF1, with both proteins 
involved in regulating basal cell density and differentiation. Interestingly, both 16 and 11 E6 required 
E6AP and NHERF1 binding to promote YAP nuclear localisation and YAP-reponsive gene activation to 
stimulate cell proliferation. Deletion of E6AP delayed the onset of differentiation, as determined by K10 
immunofluorescence and PCR/RNAseq analysis. Furthermore, cells lacking E6AP resembled those 
expressing E6, and showed activation of the same YAP-responsive genes. NHERF1 downregulation was 
also common to both E6-expressing and E6AP -/- cells, suggesting that E6 and E6AP differentially 
regulate NHERF1 level transcriptionally and at the protein level. NHERF1 is known to interact with 
signalling proteins including PTEN, YAP1, beta-catenin and frizzled. Knock down NHERF1 in NIKS cells, 
led to YAP nuclear localisation and the activation of downstream genes. Importantly, immunostaining 
studies on clinical material revealed that both E6AP and NHERF1 are clearly detectable in the human 
epithelial basal layer, and that their abundance decreases significantly following HPV infection. 

Conclusions: E6AP-/- keratinocytes phenotypically resemble E6-expressing cells, with E6AP impairing 
keratinocyte differentiation commitment, which is critical for HPV E6’s ability to regulate epithelial 
homeostasis. We suspect that E6 modulates homeostasis by inhibiting E6AP function, which impairs 
NHERF1 function to activate the YAP pathway, and that this accentuates the established impact of E6 on 
commitment to differentiation is mediated through p53.
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Introduction: Human papillomavirus (HPV) infections occur in host epithelial tissues. HPVs establish 
persistent infections in the basal cells of the epithelia and rely on the epithelial differentiation program to 
complete their productive viral lifecycle. We used single-cell genomics methods to identify the 
transcriptome of HPV(+) cells shortly after infection in monolayer and again after culturing cells in 3D 
organotypic raft cultures. 

Methods: Bioinformatic analyses of these data, using 10X Genomics Cell Ranger for custom mapping of 
human and viral reads and the R-based Seurat package for dimensional reduction and clustering, identify 
cellular pathways targeted by HPV to reprogram the infected cells. 

Results: HPV clearly disrupted the overall transcriptional profiles of these cells, including the proportion 
of differentiated and proliferative cells, as confirmed histologically via immunofluorescence. We detected 
viral reads across the differentiation gradient and are identifying the host genes and pathways that co-
vary with early and late viral expression. By comparing HPV(+) and HPV(-) cells, differential gene 
expression analysis identified Protein Arginine Methyltransferase 1 (PRMT1) as a host factor upregulated 
in the HPV-specific gene expression patterns. PRMT1 is the primary enzyme driving asymmetric arginine 
dimethylation of proteins in human cells and regulates DNA damage response, RNA splicing, RNA 
transcription, and RNA degradation. We demonstrate that PRMT1 regulates viral maintenance in cells, 
probably by regulating viral transcription. 

Conclusions: In this work, we leveraged single-cell RNA-Seq to study the viral lifecycle from infection to 
productive replication. We establish a novel role for the host enzyme PRMT1 as a regulator of HPV gene 
expression in primary mucosal keratinocytes and for arginine dimethylation in the HPV lifecycle.
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Introduction: Chronic infection by oncogenic viruses deregulates cellular homeostasis, proliferation and 
interaction with the environment, eventually leading to malignant progression. The early viral proteins E6 
and E7 are the main actors responsible for these oncogenic processes. In non-oncogenic Alpha-HPVs 
the E6 and E7 ORFs overlap, and they are transcribed into two independent transcripts; in oncogenic 
Alpha-HPVs these ORFs do not overlap and are transcribed into a single, E6_E7 bicistronic mRNA, 
which further undergoes splicing, resulting in the production of an E6*I_E7 mRNA. The literature reports 
abundant contrasting findings about E6, E6*I and E7 translation regulation from the different viral 
transcripts. In non-oncogenic HPVs the balance between E6 and E7 protein production is probably 
governed mainly at the transcriptional level, while in oncogenic HPVs it is regulated at the post-
transcriptional and translational levels. 

Methods: We have evaluated the ability of bicistronic mRNAs encoding for E7 to actually lead to E7 
production. We have transfected U2OS cells with different E6_E7 constructs based on Alpha-7 and 
Alpha-9 HPVs and have measured mRNA and protein production using molecular biology, cell biology 
and flow cytometry approaches. 

Results: Regarding transcription, we state significant differences in mRNA levels as well as in splicing 
efficiency between closely related HPVs. Regarding translation, all E6_E7 transcripts tested, spliced or 
not, were able to produce E7 proteins. After correcting for mRNA levels, E7 was preferentially translated 
from the spliced transcripts with in average a 2-fold increase compared to the non-spliced ones. 

Conclusions: We interpret that in oncogenic HPVs, splicing within the E6 ORF results in an increase in 
the diversity of E6_E7 transcripts that allows for an additional layer of gene expression control. This 
transcriptional and translational complexity may result in differential balance between the E6 and E7 
oncoproteins contributing to the broad repertoire of clinical presentations of the infection by closely 
related viral genotypes.
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Madleen Orumaa1, Elen Lahlum1, Marie Gulla1, Joseph Tota2, Mari Nygård1, Ståle Nygård1 
1Cancer Registry of Norway, Department Of Research, Oslo, Norway, 2Merck & Co., Inc., Infectious 
Disease, Rahway, United States of America 

Introduction: In Norway, a single-cohort school-based national HPV vaccination program with 4-valent 
Gardasil was initiated for 12-year-old girls in 2009. Gardasil was replaced by a 2-valent vaccine in 2017. 
In 2020, the first girls vaccinated with Gardasil reached age of 23 years (Figure 1). The present 
observational registry-based cohort study estimates the effectiveness of Gardasil on cervical neoplasia 
grade 2 or worse (CIN2+) in 
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Norway. 

 

Methods: Female residents aged 16 to 30 years in 2007 to 2020 in Norway were included in the study. 
They were linked with the Norwegian Immunization Registry for HPV vaccination information, and the 
Cancer Registry for CIN2+ incidences. To calculate vaccine effectiveness, we treated vaccination status 
as a time-varying exposure, i.e., a woman contributed person-time as “unvaccinated” until receipt of her 
first dose of Gardasil (if any), censoring (migration, death, other HPV vaccination), or end of study. 
Incidence rates were stratified by vaccination status, CIN2+ attained age, and vaccination age, with 
corresponding 95% confidence intervals (CI), and were calculated by Poisson regression with the natural 
log of person-time as offset. We calculated incidence rate ratios (IRR) between the groups. 

Results: Out of 1,063,746 women included, 20,285 had CIN2+ diagnosis, and 222,834 had received at 
least one dose of Gardasil. Among women vaccinated before age of 14, IRR for acquiring CIN2+ 
diagnosis at age of 16-19 was 0.29 (95% CI: 0.18-0.46), at age of 20-22 it was 0.68 (95% CI: 0.56-0.82), 
and at age of 23-30 IRR was 0.44 (0.31-0.63) compared to unvaccinated women. Table 1. CIN2+ 
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incidence by attained age and vaccination 
age. 

 

Conclusions: Gardasil was highly effective against CIN2+ among the girls who were vaccinated before 
age of 14. Among girls vaccinated after 14 years of age there was no significant vaccine effect.
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Introduction: Globally, cervical cancer is the fourth most common type of cancer with 528,000 new 
cases annually. Cervical cancer is responsible for 266,000 deaths among women worldwide 
predominantly affecting women in limited-resource countries including. Uganda is among the five 
countries with the highest cervical cancer incidence rates in the world. It is the most commonly diagnosed 
cancer and has the highest incidence of malignancy and mortality among women. The country’s age-
standardized incidence rate is more than three times the global estimate. In 2015, the Ministry of Health 
(MOH) recognized primary prevention of cervical cancer as a very important factor in the prevention of 
cervical cancer by launching the HPV vaccination program for girls aged 9–14 years before exposure to 
sex/ HPV and therefore, preventing the initial onset of cervical cancer. The program was introduced as 
predominantly school based program targeting girls in the primary four class with girls outside school 
accessing the vaccine directly from their communities. Following the first covid cases in early 2020, 
Uganda initiated its first nationwide lockdown, closing access to all schools thus affecting routine access 
to health services including vaccinationsThis article reviews the impact of Covid on the HPV vaccination 
program. 

Methods: We reviewed immunisation data from the national health information management system 
DHIS2 from the period between 2019 to 2021. We obtained authorisation from the Ministry of Health. We 
run a simple excel data analysis of the monthly and annual data for the review period. 

Results: By the end of 2020, HPV2 coverage had dropped by 44% compared to coverage of DPT3 
vaccination which remained stable 

 HPV2 HPV2 DPT3 

Year Target population Annual coverage Target population 

2019 620,743 65% 1,733,244 

2020 640,387 36% 1,788,095 

2021 659,258 56% 1,840,769 

 

Conclusions: The findings show a negative impact of covid on HPV vaccination
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America, 2Medical College of Georgia, Biostatistics And Data Science, Augusta, United States of 
America, 3American Cancer Society, Prevention And Early Detection, Kennesaw, United States of 
America, 4UNM Health Sciences Center, Department Of Pathology, Albuquerque, United States of 
America, 5National Cancer Institute, Division Of Cancer Epidemiology And Genetics, Rockville, United 
States of America, 6Wolfson Institute of Population Health, Centre For Cancer Prevention, London, United 
Kingdom 

Introduction: Studies have demonstrated 4-valent (HPV6/11/16/18) HPV vaccine impact on HPV 
genotype detection in various settings. Here we report the largest population-based investigation of 
changes in HPV genotype-specific distributions detected in screening cytology a decade after vaccine 
implementation. 

Methods: Two state-wide random stratified samples of liquid-based cytology from women aged 15-30y 
undergoing routine cervical screening in New Mexico [2007-2009 (N=28,268) and 2013-2016 (N=42,453)] 
were genotyped by Roche Linear Array. Weighted genotype-specific relative prevalence (RP) and 95% 
confidence intervals (95%CI) were calculated among women aged 15-20y, 21-25y and 26-30y. Weighted 
logistic regression models were fit to estimate relative risks of HPV genotype-specific infection, restricted 
to the period 2013-2016 and adjusted for birth cohort and age. 
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Results: 

Among women 21-25y, between 2007-2019 the incidence of low-grade and high-grade squamous 
intraepithelial lesions (LSIL and HSIL) decreased by 9.95% and 55.98%, respectively. Genotype-specific 
changes, showed significant reductions for HPV16 (RP=─52.67%, 95%CI=─56.97%, ─48.37%), HPV18 
(RP=─62.16%, 95%CI=─68.52%, ─55.80%), HPV31 (RP=─34.22%, 95%CI=─42.40%, ─26.34%) and 
HPV33 (RP=─31.79%, 95%CI=─48.41%, ─15.18%). However, when excluding HPV16/18, an increase in 
RP was observed for all other high-risk HPV types (Figure 1). A significant increase in RP was observed 
individually for several high-risk HPV types as well as for all low-risk HPV types combined, although 
prevalence significantly decreased for HPV6 and HPV11. Comparing women born in 1996 to those born 
in 1989, the risk of infection by any 4-valent HPV type decreased by 80.18%. 

Conclusions: Incidence of HSIL has decreased significantly over the past decade. Large reductions in 
the prevalence of vaccine types, as well as HPV31 and HPV33 through cross-protection, were observed 
across the study period. However, increases in some high- and low-risk HPV types may modulate 
anticipated reductions in cancer. Continuing surveillance of HPV vaccine impact remains essential to 
informing screening tests, clinical practice, and prevention strategies across the U.S..
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Introduction: Modelling studies have showed that the WHO threshold for elimination of cervical cancer 
can be reached in most countries through HPV vaccination with 90% coverage in adolescent girls. 
However, only few countries could reach such coverage, rendering their cervical cancer prevention 
programme more vulnerable. 

Methods: Using an IARC agent-based model, EpiMetHeos, recently used to assess the impact of single-
dose vaccination in India, we illustrate how gender-neutral vaccination would improve the impact of HPV 
vaccination with suboptimal coverage in girls on A) the feasibility of reaching elimination and B) the 
resilience of cervical cancer prevention against disruption in vaccination, here simulated as no 
vaccination for five birth cohorts at year 10 since the introduction of vaccination. 

Results: We predicted that with the quadrivalent HPV vaccine (95% efficacy against HPV16/18 types and 
9% against HPV31/33/45) and a suboptimal coverage of 60% in girls, the age-standardized incidence 
rate (ASIR) of cervical cancer would decrease by 59% in vaccinated birth cohorts in India, i.e., from 11.0 
to 4.5 cases per 100,000 women-years. Extending vaccination to boys would further reduce the ASIR to 
2.3 cases per 100,000 women-years, hence below the WHO elimination threshold. It would also improve 
the resilience of the vaccination programme, by increasing the number of cervical cancer cases 
prevented in the five birth cohorts unvaccinated due to disruption from 101 to 296 per 100,000 women 
born. 

Conclusions: Gender-neutral HPV vaccination is an effective and equitable strategy to expand the 
impact of cervical cancer prevention programme and to build on its resilience against future disruptions 
(e.g., pandemics, vaccine hesitancy, or geopolitical unrest), which may be unpredictable but are expected 
to occur.
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Communicable Disease, Portland, United States of America, 4Vanderbilt University Medical Center, 
Department Of Health Policy, Nashville, United States of America, 5Yale School of Public Health, 
Connecticut Emerging Infections Program At Yale, New Haven, United States of America, 6University of 
California San Francisco School of Medicine, Department Of Family And Community Medicine, San 
Francisco, United States of America, 7Connecticut Emerging Infections Program, California Hpv-impact, 
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Branch, Division Of High-consequence Pathogens And Pathology, National Center For Emerging And 
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Introduction: In the United States, quadrivalent HPV vaccine was introduced for females at age 11-12 
years in 2006, with catch-up through age 26. The 9-valent vaccine, introduced in 2015, has been the only 
HPV vaccine available since late 2016. We describe changes in incidence of cervical intraepithelial 
neoplasia grade 2 and worse (CIN2+; grades 2, 3 and adenocarcinoma in situ [AIS]) and CIN3+ (CIN 
grade 3 and AIS). 

Methods: We conducted active laboratory-based surveillance for CIN2+ in catchment areas in five states, 
2008–2019. Annual cervical cancer screening for each catchment area was estimated using 
administrative claims or laboratory data. Among women aged 20-64 years, we estimated age-stratified 
incidence rate ratios (IRR) of CIN2+ and CIN3+ per 100,000 screened women for 2-year periods 
compared to baseline years 2008-2009, adjusted for site. 

Results: A total of 33,483 CIN2+ and 11,066 CIN3+ cases were reported. Among women aged 20-24 
years, CIN2+ rates declined starting in 2010-2011, with greater declines in each 2-year period; by 2018-
2019 there was a 64% decline (IRR=0.34, 95% CI 0.30-0.38). Similarly, CIN3+ rates in 20-24 year-olds 
declined in each period, with a 76% decline by 2018-2019 (IRR=0.24, 95% CI 0.18-0.32). Among women 
aged 25-29 years, CIN2+ rates were higher than baseline during 2012-2017, and similar to baseline in 
2018-2019 (IRR=1.04, 95% CI 0.97-1.12); CIN3+ rates were higher than baseline during 2012-2017, and 
21% lower in 2018-2019 (IRR=0.79, 95% CI 0.69-0.90). In age groups ≥30 years, CIN2+ and CIN3+ rates 
were higher in 2018-2019 than in 2008-2009. 

Conclusions: Following HPV vaccine introduction, CIN2+ and CIN3+ rates progressively declined among 
women aged 20-24 years, and in 2018-2019, for the first time, modest declines in CIN3+ were also 
observed among women aged 25-29 years. Incidence increases in older groups may be attributable to 
changing screening recommendations.
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Introduction: Human papillomavirus (HPV) vaccines effectively prevent, and can even eliminate, HPV-
related cancers. As of today, the Swedish school-based HPV vaccination program does not reach the 
target goal of >90%, in several municipalities. School nurses are responsible for all aspects of 
vaccinations, which require parental consent, and therefore play a key role. This study aims to explore 
school nurses’ perceived challenges of HPV vaccination in the recently introduced pan-gender 
vaccination programme. The results will be used to develop an educational intervention to increase 
vaccine coverage in municipalities with low coverage. 

Methods: Seven semi-structured focus group interviews were conducted with school nurses (N=35) 
working in nine socio-demographically diverse municipalities in mid-Sweden (November 2021- April 
2022). Data were analyzed using qualitative content analysis. 

Results: The analysis resulted in three categories. “Encountering various reasons for vaccine hesitancy”. 
Participants described various parental concerns regarding the vaccine and communication was 
perceived to be challenging depending on the parents’ reasons for hesitancy. Outspoken vaccine-
skeptical parents were experienced as the most difficult to reach. Another challenge was to ensure 
enough information had been given for parents to make a well-informed decision while still being 
respectful of their right to decide. “Interpreting professional responsibilities’” described an uncertainty in 
defining the extent of professional responsibilities in vaccine promotion, lacking guidelines for working 
with vaccine hesitancy, and supporting the child to be involved in decision-making. “Creating a safe space 
for the individual child” was seen as crucial and prompted challenges of using strategies to overcome 
children’s fear of needles, supporting children who do not get vaccinated, and being confronted with 
remaining gender inequities of the pan-gender vaccination program. 

Conclusions: Our results suggest that school nurses may benefit from supportive informational tools and 
guidelines in order for homogeneity in HPV vaccine promotion and support children’s right to be involved 
in decisions regarding their future health.
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1University of Toronto, Dalla Lana School Of Public Health, Toronto, Canada, 2ICES, -, Toronto, 
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Canada, 7CATIE, -, Toronto, Canada, 8University of Victoria, -, Victoria, Canada, 9Direction régionale de 
santé publique de Montréal, -, Montreal, Canada, 10Unity Health Toronto, Map Centre For Urban Health 
Solutions, Toronto, Canada, 11British Columbia Centre for Excellence in HIV/AIDS, -, Vancouver, 
Canada, 12University of British Columbia, Faculty Of Medicine, Vancouver, Canada, 13Université Laval, 
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Centre For Urban Health Solutions, Toronto, Canada 

Introduction: Gay, bisexual, and other men who have sex with men (GBM) aged ≤26 years are eligible 
for publicly-funded human papillomavirus (HPV) vaccine in most Canadian provinces. We assessed the 
impact of the COVID-19 pandemic on uptake of HPV vaccine among GBM. 

Methods: The Engage study is a community-recruited cohort of sexually-active GBM aged ≥16 years in 
Montreal, Toronto, and Vancouver, Canada, initiated in 2017-2019. We calculated the proportion of GBM 
who self-reported receiving ≥1 dose of HPV vaccine each quarter until February 2022. Among 
participants who were unvaccinated at enrollment, we calculated incidence rate ratios (IRR) comparing 
uptake (≥1 dose) during the pre-COVID-19 and COVID-19 pandemic periods using a mixed effects 
Poisson model with a random effect for subject and fixed effects for age group, city, and period. 

Results: Of 2,449 GBM enrolled, 1961 (80.1%) completed ≥1 follow-up (median=5, interquartile range 
[IQR]=3-6) visit over a median of 42 (IQR=30-48) months. At enrollment, 416 (21.2%) were aged ≤26 
years and eligible for publicly-funded vaccine. Cumulative uptake increased over time among all men but 
appeared to stabilize around 80% among men aged ≤26 years during the pandemic (Figure). Among 
1452 unvaccinated men, incident uptake diminished during the pandemic but the magnitude differed by 
age (p<0.001). Among men aged ≤26 years, uptake per 100 person-years was 37.76 (95%CI=29.30-
48.67) pre-pandemic and 20.64 (95%CI=12.43-34.26) during the pandemic (IRR=0.55, 95%CI=0.31-
0.96). Among men aged >26 years, uptake per 100 person-years was 6.79 (95%CI=5.61-8.21) pre-
pandemic and 5.78 (95%CI=4.72-7.08) during the pandemic (IRR=0.85, 95%CI=0.65-
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1.19). 

 

Conclusions: HPV vaccine uptake increased from 2017-2019 with diminishing gains among GBM aged 
≤26 years from 2020 onwards. This may be a result of limited access during the COVID-19 pandemic or 
higher initial uptake among early adopters. Further monitoring should assess the longer-lasting impacts of 
the COVID-19 pandemic on HPV vaccination among GBM.
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Introduction: Over 15% of global cervical cancer deaths occur in China but the HPV vaccination rates 
are low (<10%) among teenage girls. Barriers to vaccination included limited public funding and delayed 
use of HPV vaccines available in the market. Novel approaches are needed to address these issues. 
Pay-it-forward offers an individual a subsidized service and an opportunity to donate to support other 
people. Our two-arm randomized control trial (ChiCTR2200055542) assesses the effectiveness of pay-it-
forward against user-paid vaccination (control) in improving HPV vaccination among girls aged 15-18 
years in China. 

Methods: Eligible girls (via caregivers) were randomly selected using a resident name list and invited via 
telephone recruitment. Participants randomized to the pay-it-forward arm received an educational 
pamphlet about HPV vaccination, a community supported subsidy (US$48.8) to encourage the participant 
to receive HPV vaccination, an opportunity to donate to support others, and postcard messages from the 
community. Participants in the control arm received the educational pamphlet and could self-pay for 
vaccination. Between 11 July 2022 and 19 January 2023, data with 244 girls and their caregivers were 
collected. The primary outcome was uptake of the first-dose HPV vaccination ascertained by 
administrative records. 

Results: A total of 244 participants were recruited and randomized to the control arm (n=122) and the 
pay-it-forward arm (n=122). Forty-nine of 122 (40.2%) participants in the pay-it-forward arm and 
23/122(19.9%) in the control made an appointment for the first-dose HPV vaccination (p<0.001). 
Regarding vaccine uptake, 38/122(31.2%) participants in the pay-it-forward arm and 20/122(16.4%) in the 
control arm received an HPV vaccination within 2 weeks after the deliver of the treatment (p=0.007). 
Among 38 girls in the pay-it-forward arm who received the vaccination already, 31 (81.6%) donated to 
support future teenage girls, totaling US$314.8 and covering 17.0% of subsidies provided to pay-it-
forward participants. 

Conclusions: The pro-social pay-it-forward strategy seemed to be effective in increasing HPV 
vaccination among teenage girls.
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Introduction: The US Advisory Committee on Immunization Practice (ACIP) recommends routine human 
papillomavirus (HPV) vaccination at 11–12 years of age, but states that vaccination may be initiated as 
early as 9 years. Our primary goal was to assess whether initiating HPV vaccination at 9–10 years of age, 
compared to 11–12, was associated with a higher rate of series completion by 13 years of age, and to 
identify factors associated with series completion by age 13 

Methods: The study used vaccine claims data from the IBM MarketScan Commercial Claims and 
Encounters (privately insured) and IBM MarketScan Multi-State Medicaid (publicly insured) databases. 
Participants were 9–12 years of age at the time of first dose and initiated HPV vaccination between 
January 2006 and December 2018 (publicly insured) or March 2019 (privately insured). The key outcome 
measure was completion of HPV vaccination series by 13 years of age. Descriptive statistics were used 
to compare groups initiating HPV vaccination at different ages, and factors associated with completion of 
HPV vaccination series by 13 years of age were modeled in a multivariable logistic regression model. 

Results: Among 100,117 privately insured individuals, those initiating the HPV vaccination series at 9–10 
years of age had a significantly higher series completion rate by 13 years of age than did those initiating 
at 11–12 years of age (76.2% versus 48.1%; p < 0.001). The same pattern was observed for 115,863 
publicly insured individuals (70.4% versus 40.0%; p < 0.001). Provider and health care plan type, female 
sex, race / ethnicity, and wellness checks or non-HPV vaccinations during the baseline period were 
significantly associated with series completion by 13 years of age. 

Conclusions: Initiation of HPV vaccination at 9–10 years of age was associated with higher rates of 
series completion by age 13. These findings can inform provider education and other interventions to 
encourage timely HPV vaccination series completion.
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Introduction: The tagmentation-assisted multiplex PCR enrichment sequencing protocol (TaME-seq) is a 
cost-efficient method for deep sequencing of human papillomaviruses (HPV). It allows identification of the 
consensus sequence, low-frequency variable sites and chromosomal integration events. This protocol 
has been applied to the high-risk HPV genotypes HPV16/18/31/33/45. Here, we present TaME-seq2, with 
an updated laboratory workflow and bioinformatics pipeline, and its expanded repertoire to HPV51/52/59 
and SARS-CoV-2 

Methods: Cervical cell samples positive for HPV51, 52 or 59 (n=12 per type) and 27 SARS-CoV-2 cDNA 
samples were included. HPV51/52/59 specific primers (in total 57, 59, and 54, respectively) were 
designed, while SARS-CoV-2 ARTIC Version 3 primer set were modified by adding the Illumina TruSeq-
compatible adapters to their 5’ends. Total DNA extracted from the HPV sample material and SARS-CoV-
2 cDNA was tagmented before two separate multiplex-PCR reactions with either forward or reverse virus-
specific primers and unique dual index primer pairs (i5/i7) were conducted. Consensus sequences, low-
frequency variable sites, and chromosomal integration events were identified using an in-house 
bioinformatics pipeline. 

Results: Updated laboratory workflow increased the amplification yield, while the bioinformatics pipeline 
was up to 40x faster compared to the TaME-seq v1. In total, 23 HPV-positive samples and 7 SARS-CoV-
2 samples passed the quality threshold and were included in the analysis. Viral integration into the human 
genome was detected in one HPV59-positive sample. The average number of minor nucleotide variants 
was similar between samples infected with different HPV types (~ 20), while this number was ~ 6x higher 
in SARS-CoV-2 samples. C>T and T>C, and T>C and C>A substitutions were the most prevalent in HPV 
and SARS-CoV-2 samples, respectively. 

Conclusions: TaME-seq2 has proved its efficiency in the detection of low-frequency viral genome 
variation, and viral integration sites. Its successful application in the analysis of SARS-CoV-2, implies the 
ease of the TaME-seq2 adaptation to a wide variety of viruses.
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Introduction: High-risk (HR) human papillomaviruses (HPV) assorted to the α-9 clade encompass 6/14 
HR-HPV types and are responsible for a high proportion of cervical cancers worldwide. Here, we focus on 
analysing the sub-lineage distribution of HPV16/31/33/52/58 in a Norwegian cohort and identification of 
type-specific single nucleotide variants (SNVs) in cervical HPV-positive samples categorised as either 
high-grade lesions/cancer (HGL) or normal/low-grade lesions (LGL) by using the TaME-seq2 HPV whole-
genome deep-sequencing method. 

Methods: 268 cervical cell samples positive for at least one of the selected types were included. The sub-
lineage for each sample was determined and SNVs were identified. SNV positions in different sub-
lineages within an HPV type were aligned. Type-specific SNVs were counted and classified as 
nonsynonymous/synonymous or as intergenic noncoding. 

Results: A1 was the most prevalent sub-lineage of HPV16/33/52, respectively, while B2 and A2 were the 
most prevalent sub-lineages of HPV31 and 58, respectively (Figure 1). Preliminary analysis of SNVs in 
HPV33/52/58 HGL samples revealed a low number of SNVs, most of them classified as synonymous 
mutations or noncoding (Figure 2) indicating lower genomic variability. Conversely, HPV31, followed by 
HPV16 in HGL samples had the highest number of SNVs classified as nonsynonymous. Several of the 
HPV16 nonsynonymous mutations have been previously correlated with an increased risk of high-grade 
lesions/cancer. 
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Conclusions: This is the first report of sub-lineage distribution of HPV16/31/33/52/58 in a Norwegian 
cohort and SNV analysis within selected types. High-frequency nonsynonymous mutations in HPV31 will 
be assessed and presented, as well as comparison between LGL and HGL samples for all types in terms 
of detected SNVs and their frequencies. The within-patient minor nucleotide variation (MNV) analysis 
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complementing the SNVs analysis, will also be presented. We hypothesize that combined results from 
SNV and MNV analysis might be indicative for early cancer prediction.
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Introduction: A persistent HPV16 infection is responsible for half of cervical cancers worldwide. On the 
other hand, most infections will be cleared by the immune system, and it is currently challenging to 
differentiate progressing HPV16 infections from those that will regress. Further investigation of specific 
biomarkers and a better understanding of HPV mutations that might reveal cancer development is 
needed. 

Methods: From a research biobank with cervical cell material collected from women attending the 
Norwegian screening program between 2005 and 2008, 250 longitudinal samples from 90 women were 
selected. Samples were chosen aiming to select samples from women with progressive disease or stable 
diagnosis over time. TaME-seq2 (tagmentation-assisted multiplex PCR enrichment sequencing) was used 
to generate HPV whole genome deep sequencing data. Stringent filtering steps were applied, and single 
nucleotide variants were called. We will present the accumulation of gene diversity over time in samples 
with different diagnoses and explore how the genetic distance between samples develop over time. 

Results: In total, 141 samples from 54 women passed the conservative filtering steps and were analysed 
in depth. Out of these, 44 samples represented high-grade changes/cancer, 46 low-grade changes and 
51 non-progressive. The total number of women having a stable diagnosis over time was 23 (54 
samples), while 31 women (87 samples) had diagnoses changing over time. 

Conclusions: We have sequenced in depth a unique longitudinal set of HPV16 positive samples from 
women attending the Norwegian cervical cancer screening program. With this dataset, we can trace 
changes in intra-host genetic diversity over time and relate these to progressive or regressive outcomes.
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Introduction: Human papillomavirus type 16 (HPV16) is the most oncogenic HPV. Nevertheless, risk of 
cervical cancer can differ by up to ~29-fold (adenocarcinoma up to ~137-fold) depending on which of its 
16 sublineages (A1-4, B1-4, C1-4, D1-4) infects a patient. Although sublineages differ by only ~0.3%-
2.2% (20-170 nucleotides), the link between these genetic differences and carcinogenicity remains 
uncertain. To understand this association, we utilized a dataset of >6,000 HPV16 whole-genomes from 
HPV16-positive cervical samples. 

Methods: We used phylogenetic methods to identify a set of 249 genome sites at which sublineage-
defining nucleotide differences occur. We independently identified specific sites with evidence for positive 
selection within each sublineage using both πN/πS (SNPGenie) and dN/dS (HyPhy) methods. Finally, we 
characterized the relationship between the aforementioned sites and known (Immune Epitope Database) 
or predicted (NetMHCPan) T cell epitopes. 

Results: Sublineage differences were enriched for synonymous (not amino-acid changing) variants, 
supporting that random genetic drift was responsible for the majority of fixations (evolutionary 
substitutions) in HPV16 history. However, a large number of nonsynonymous (amino-acid changing) 
differences between sublineages showed evidence for positive selection within sublineages, a significant 
enrichment (P<0.0014, simulation). Many codons were under selection in multiple sublineages. Finally, 
within all C and D sublineages, sites under putative positive selection were depleted for immune epitopes 
(P<0.0094, simulation). 

Conclusions: Our results suggest that many nonsynonymous differences between HPV16 sublineages 
were driven by selection, implying they were beneficial to the virus (non-neutral). Findings also suggest 
that present-day selective pressures have been operating for ~500 thousand years and continue to drive 
the maintenance of genetic diversity in HPV16. We hypothesize that the primary selective pressure is 
host human leukocyte antigen (HLA) genotype, which is itself under positive selection. Such immune 
selection could explain both the differing prevalences of the sublineages and the differing risks of cancer 
they confer.
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Introduction: Oncogenic human papillomavirus (HPV) genomes are often integrated into host chromatin 
in HPV-associated cancers. HPV genomes are found integrated in all human chromosomes but there is a 
high frequency of integration at certain regions (hotspots). These often overlap common fragile sites 
(regions susceptible to replication stress and genomic instability) and transcriptionally active regions. We 
have previously demonstrated that HPV genome integration can capture and amplify cellular enhancers 
to drive high levels of viral oncogene expression. 

Methods: To determine whether enhancer-hijacking and viral-host DNA amplification are common at 
integration loci, we compiled cervical (CESC) and head and neck squamous cell carcinoma (HNSCC) 
datasets and assessed host genome copy number at each insertion site. Common fragile sites and active 
cellular enhancers are cell-type specific, therefore we mapped these regions in cervical cell lines using 
FANCD2 and Brd4/H3K27ac ChIP-seq as markers for common fragile sites and active enhancers, 
respectively. Large enhancer clusters, or super-enhancers, were also defined using the Brd4/H3K27ac 
ChIP-seq dataset. 

Results: Tumor genomes frequently contained multiple distinct HPV integration sites but often only one 
"driver" site that expressed viral RNA. HPV integration breakpoints were enriched at both FANCD2-
associated fragile sites and enhancer-rich regions, and frequently showed adjacent focal DNA 
amplification in CESC tumors. We identified recurrent integration "hotspots" that were enriched for super-
enhancers, some of which function as regulatory hubs for cell-identity genes. 

Conclusions: We propose that during persistent infection, extrachromosomal HPV minichromosomes 
associate with host transcriptional epicenters to ensure an active infection. These epicenters are enriched 
in active chromatin and super-enhancers and accidental integration here could result in high viral gene 
expression, which could promote oncogenesis. We are currently investigating viral-host genome 
interactions at transcriptional hubs in cervical keratinocytes containing extrachromosomal HPV genomes.
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Introduction: Human Papillomavirus (HPV) type 16 (HPV16) causes cervical, anal, and head and neck 
squamous cell carcinoma (HNSCC). In contrast to other HPV types, 33% of HPV16 tumors do not 
integrate into the human genome. 

Methods: We applied long-read whole-genome sequencing (WGS) to HPV16+ cervical cancer cell lines 
and spectral karyotyping (SKY) and fluorescent in situ hybridization (FISH) to the SNU-1000 cell line. In 
addition, we developed a BGA (breakpoint graph assembler) pipeline to identify recurrent viral and host 
DNA junctions. 

Results: We previously described large tandem arrays of integrated full-length and deleted HPV16 
sequences in CaSki and SCC152 cells and large episomal multimers in SNU-1000. Ultra-long sequencing 
shows these episomes are >350kb in length. HPV-FISH reveals very large extrachromosomal HPV 
multimers in SNU-1000. Some of these structure form double-minute chromosome-like molecules 
estimated to be >1 megabase in 
length. 
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High-coverage long-read sequencing confirms that a 150bp fragment of HPV integrated into chromosome 
11 is the only consistently integrated form of HPV in SNU-1000. SKY shows chromosomal translocations 
telomeric to this integration validated by DNA sequencing. In CaSki and SCC152 cells, we found 
recurrent rearranged fragments of HPV16 on multiple chromosomes, consistent with the propagation of 
episomal multimers and deleted copies of HPV before integration. SCC152 is derived from a relapsed 
HNSCC in the same patient as the SCC090 line. We document that SCC152 lost HPV sequences 
integrated on chromosome 6 but retains HPV integrations on chromosomes 2, 3, and 9. DNA methylation 
and full-length transcription analysis show that the HPV16 integration on chromosome 9 results in 
rearrangement, demethylation, and over-expression of the FOXE1 transcription factor. 

Conclusions: HPV16 can cause cancer without integration through aberrant episomal replication. 
However, the integration of these multimer episomes contributes to tumor genome instability and 
evolution.
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Introduction: Anal cancer is associated with human papillomavirus (HPV) infection and is one of few 
malignancies for which the incidence continues to rise worldwide. Host genome integration of HPV is 
considered a key step in malignant transformation and may serve as a marker of disease progression. 
We sought to define and characterize genome-wide viral integration sites in an in vitro raft tissue culture 
system model of HPV-induced anal squamous neoplastic progression. 

Methods: Primary human anal keratinocytes (HAK) were transfected with HPV16 and HPV18 DNA and 
propagated in a raft tissue culture system with subsequent histologic documentation of progression 
through increasing stages of dysplasia with determination of HPV status at 5-passage intervals. 
Concomitant identification of HPV integration sites was performed using MyGenostics GenCap NGS 
technology and validated via RNA-Seq and Sanger sequencing. Integration sites were examined for 
adjacent viral-host microhomology (proprietary Python Script), repeat sequences (RepeatMasker), and 
signature motif sequences (MEME-ChIP, FIMO). 

Results: A cumulative total of 166 HPV16 and 109 HPV18 high-confidence integration breakpoints were 
identified throughout various stages of anal neoplastic progression. Adjacent 2-, 3-, and 4 bp viral-host 
microhomologies were noted in more than 80% of both HPV16 and HPV18 breakpoints. Significant 
enrichment of transposable elements (e.g. Line-L1, SINE-Alu, SINE-MIR, LTR-ERV etc.) known to be 
associated with genomic instability and tumor development was observed in the host breakpoints flanking 
regions in both HPV16 and HPV18 rafts. Previously reported fragile site motif sequences were identified 
adjacent to multiple breakpoints in HPV16 (n=11) and HPV18 (n=11) models. 

Conclusions: We have demonstrated that HPV transfection in HAK raft culture progression models is 
associated with subsequent viral integration events with known structural features including viral-host 
microhomology, repeat element enrichment and fragile site motif sequences. Raft models may provide a 
streamlined method to identify and investigate key viral integration-associated drivers of HPV-associated 
carcinogenesis.
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Introduction: Despite the high global impact of cervical cancer, there are few cell lines with multi-omics 
data. To expand the available models, we established a panel of 22 cell lines from European, Asian, and 
African subjects. 

Methods: We characterized these cell lines using long-read DNA and RNA sequencing, HLA, targeted 
sequencing, and cytogenetics. Identified HPV types and sublineages, expression of viral and cellular 
oncogenes, HLA types, integration sites/patterns, DNA methylation, and developed methods for 
investigating HPV structure in cervical tumors. 

Results: The panel has 11 cell lines with HPV16, five with HPV18, and single lines with HPV30, HPV31, 
HPV33, HPV45, HPV68B, and one HPV- (C33A). Of the 11 HPV16 lines, six had the very-high-risk 
sublineages: A4 (4) and D3 (2). SNU-1000 cells are an HPV16 line with nearly all HPV sequences as 
extrachromosomal DNA, confirmed by HPV in situ hybridization. All other lines had HPV integrated at 
divergent sites in the human genome. Of interest, the SCC152 integration activated the FOXE1 
transcription factor gene, the SNU778 integration activated the RAB18 oncogene, HT-3 was near the RB1 
gene, and the SNU-1005 integration inactivated the RAD51B DNA repair gene. We validated integration 
sites by Sanger sequencing and identified microhomologies. Long-read sequencing analysis revealed the 
structure and level of full-length HPV RNA transcripts, with most cell lines expressing predominantly 
spliced E6 (E6*I) and full-length E7. However, the level of HPV transcription varied between cell lines. 
Analysis of the human genome revealed somatic mutations in PIK3CA, TP53 and RB1 genes and 
amplification of the YAP1/BIRC2/BIRC3 locus, known drivers of cervical cancer. HLA gene sequencing 
revealed frequent loss of heterozygosity of the Class I HLA genes 56%-61%. 

Conclusions: Our panel provides models for all the major HPV types and subtypes of cervical cancer 
that will aid in developing new therapeutic approaches.
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Introduction: Toll-like receptors play an essential role in immunity by targeting pathogen-associated 
molecular patterns. Additionally, genetic variations in the form of single nucleotide polymorphisms in TLR 
genes tend to influence infection and disease susceptibility; therefore may serve as a crucial biomarker. 
Here we present the association of TLR4 and TLR9 gene polymorphisms and haplotypes with 
susceptibility to multiple hrHPV infections, HPV16 copy number, and cervical cancer. 

Methods: The study comprised 110 cervical cancer and 200 healthy controls. Real-Time PCR was 
performed to detect hrHPVs and HPV16 copy number. Eight SNPs, four each in TLR4 and TLR9 of 
coding and non-coding regions, were genotyped either by PCR-RFLP or AS-PCR. Association of SNPs 
with HPV infection, HPV16 load and cervical cancer susceptibility were estimated using SPSS 24.0. 
Haploview and FAMHAP were used for haplotype association. 

Results: HPV was detected in 81.6% and HPV16, HPV45 and HPV18 in 64.5%, 13.6%, 3.6% cases 
respectively, and co-infection in 23.2% patients. Mean HPV16 copy number estimated was 264.4±58.7. 
TLR4 rs4986790, rs1927911 and TLR9 rs187084 showed association with HPV16/18 infection. TLR4 
rs11536889 CC and rs1927911 CT genotypes, TLR9 rs187084 TC, CC genotypes were associated with 
cervical cancer risk. TLR9 SNPs were associated with decreased risk of high HPV16 copy number. TLR4 
and TLR9 haplotypes GCAG and GATC showed association to hrHPV infection. TLR4 haplotype ACAC 
was associated with increased risk of multiple hrHPV infections. TLR4 and TLR9 haplotypes GTAC and 
GATC were associated with increased cervical cancer 
risk. 
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Conclusions: Focus on multivalent HPV vaccination is suggested. TLR4 and TLR9 
polymorphisms/haplotypes may serve as a potential biomarker for hrHPV and cervical cancer risk. These 
polymorphisms also modulated hrHPV co-infections and HPV16 load. Evaluation of a larger sample size 
covering diverse ethnic populations is warranted. Published in: Scientific Reports 2019. 
https://doi.org/10.1038/s41598-019-46077-z. Microbial Pathogenesis 2021. 
https://doi.org/10.1016/j.micpath.2021.105149.
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Introduction: In early cervical cancer, 10 to 15% of patients without nodal metastasis (N-) will suffer from 
recurrences with further similar survival as N+ patients. However, no clinical, imaging or pathological risk-
factor is today available to identify them. 

Methods: In the present study, we hypothesized that the N- histologically characterized patients who 
present a poor prognosis could be patients for whom metastasis are missed by classical procedure. 
Therefore, in the present study, we propose to research HPV tumoral DNA (HPVtDNA) in pelvic Sentinel 
Lymph Nodes (SLN) biopsy using ultrasensitive droplet-based digital PCR (ddPCR) to detect eventual 
occult metastasis in a cohort of 109 early cervical cancer patients. 

Results: Very interestingly, more than half (51.7 %) patients finally showed positive HPVtDNA positivity in 
SLN firstly diagnosed negative by histology. Furthermore, patients positive for HPVtDNA in their SLN 
showed significantly lower disease-specific survival to 10 years than those doubly negative by histology 
and ddPCR. Taken together, these observations indicate that the use of ultrasensitive ddPCR to evidence 
HPVtDNA in SLN allows to better define N- early cervical cancer in two subgroups of patients with 
different prognostic and likely 
care. 
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Conclusions: To our knowledge, our study is the first one to evaluate the detection of HPVtDNA in SLN 
in early cervical cancer using ddPCR and to highlight the interest of such new biomarker as a 
complementary tool for N- specific early cervical cancer diagnosis in terms of estimating risk of overall 
survival and recurrence.
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Introduction: Despite a well-established cervical cancer (CC) screening program in Norway, the 
incidence of CC in young women is increasing. 25% of all women diagnosed with CC had normal 
cytology three years prior to cancer diagnosis. To reduce cancer incidences missed by cytology, HPV-
primary screening has been gradually implemented (2019), while cytology remains for women 25-33 
years old. HPV-types (16-18-45) are shown to be the most prevalent types in cervical cancer among 
young women. This study investigated the detection rate of CIN3+ in women 25-39 years with normal 
cytology by using a 3-type HPV mRNA test as targeted quality assurance measure compared to cytology 
only. 

Methods: During 2014-2017, samples from 13,021 women 25-39 yrs. attending screening were analyzed 
at Nordlandssykehuset, Bodø, Norway. Intervention group included 1,896 women with normal cytology 
and HPV-mRNA test (PreTect SEE, genotyping 16-18-45). Index cytology for HPV-mRNA positive women 
was re-evaluated. Control group comprised 11,125 women with cytology only. All women were followed-
up according to national guidelines throughout December 2021. 

Results: 3.3% (429/13,021) had CIN3+ confirmed by biopsy, including 13 cases of invasive CC. In the 
intervention group, 2.6% (49/1,896) had positive mRNA-test. The risks of CIN3+ among women with 
positive or negative HPV-mRNA test were 28.6% (14/49) versus 0.8% (14/1847). In the control group, 
6.4% (712/11,125) had abnormal cytology (ASC-US+). The risks of CIN3+ among women with abnormal 
or normal cytology were 17.7% (126/712) versus 2.6% (275/10,413). 

Conclusions: Applying a 3-type HPV-mRNA test as an adjunct to cytology will identify women at 
elevated risk, enabling targeted quality control of cytology readings, improving programme sensitivity by 
early detection of cell abnormalities. The volume of re-screened cytology samples is low. The risk of 
CIN3+ among cytology normal, HPV-mRNA (16-18-45) positive women during follow-up is high (28.6%) 
while double negative women remain at very low risk 
(0.8%). 
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7-TYPE HPV MRNA TEST IN TRIAGE OF HPV-DNA PRIMARY SCREEN POSITIVE WOMEN 

Sveinung Sørbye1, Bente Falang2, Mona Antonsen1 
1University Hospital of North Norway, Clinical Pathology, Tromsø, Norway, 2PreTect AS, Hpv Mrna, 
Klokkarstua, Norway 

Introduction: A plethora of scientific data supports HPV-based screening to be the preferred strategy for 
cervical cancer prevention. The shift to a more sensitive first line test brings the need of effective triage up 
for discussion. In 2019, Norway implemented HPV-DNA testing in primary screening for women 34-69 
years of age. We studied the performance of a 7-type HPV-mRNA test in triage of HPV+ women 
compared to cytology as the established reference method. 

Methods: From 2019 throughout 2021, cervical samples from 17,684 women were enrolled HPV primary 
screening (Cobas 4800, Roche) at the department of Clinical Pathology, University Hospital of North-
Norway. All screen positives were triaged by cytology and by a 7-type HPV mRNA E6/E7 test (PreTect 
HPV-Proofer’7, genotyping 16-18-31-33-45-52-58) and followed-up according to national guidelines. 
Study endpoint was histologically confirmed high grade lesion (CIN2+). 

Results: 5.6% (990/17,684) had a positive HPV-DNA test, of whom 962 had a valid HPV-mRNA test. 
55.5% (534/962) had abnormal cytology (ASC-US+) and 35.1% (338/962) had a positive HPV-mRNA 
test. Prevalence of CIN2+ was 9.8% (94/962). The sensitivity of cytology and HPV-mRNA was 83.0% 
(78/94) versus 76.6% (72/94), p=0.36. The specificity was 47.5% (412/868) versus 69.4% (602/868), 
p<0.001. The PPV for CIN2+ was 14.6% (78/534) for cytology and 21.3% (72/338) for the HPV-mRNA 
test, p=0.014. NPV was 96.3% (412/428) and 96.5% (602/624). The number of colposcopies per CIN2+ 
detected by cytology and HPV-mRNA test was 6.8 versus 4.7. 

Conclusions: The 7-type HPV mRNA test was significantly more specific than cytology in triage of HPV-
DNA screen positive women. Using this biomarker as a threshold for referral to colposcopy may better 
balance the benefits and harms of screening. Ensured by the triage test`s NPV, women with a positive 
HPV-DNA test and negative HPV-mRNA test safely can be followed up with repeat HPV-DNA testing 
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after 12 months. 
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HPV IN ATYPICAL GLANDULAR CELLS: ASSESSMENT OF NON-HPV16/18 SPECIFIC RISKS 

Camilla Lagheden, Emel Yilmaz, Mehran Ghaderi, Joakim Dillner, Miriam Elfström 
Karolinska Institutet and Karolinska University Hospital, Center For Cervical Cancer Prevention, 
Stockholm, Sweden 

Introduction: Atypical glandular cells (AGC) are associated with a higher risk for cervical cancer, in 
particular adenocarcinoma. Most human papillomavirus (HPV) positive AGC contain non-HPV16/18 HPV 
(“other HPV”), but the risk associated with specific “other HPV” types is not well known. 

Methods: Registry linkages identified the women resident in the capital region of Sweden who had had 
an AGC during 2014-2018, where the index sample had been HPV tested and a subsequent 
histopathology existed during a follow-up until 2019. Cervical specimens that had been positive for “other 
HPV” were retrieved and HPV genotyped using general primer PCR with subsequent hybridization to 
type-specific probes. The 1 minus Kaplan-Meier function defined the cumulative incidence proportion of 
CIN3+, by specific HPV type. Hazard ratios (HR) for CIN3+ were generated using multivariate Cox 
regression. 

Results: Overall, 341 women with AGC positive for “other HPV” were included. In subsequent 
histopathology, we found 139 CIN3+ cases (134 were CIN3/AIS and 5 were invasive cervical cancers 
(ICC)). Four of 5 ICC cases were HPV 45 positive, and one ICC was positive for HPV 31. The cumulative 
incidence of CIN3+ was highest (83%, 95% CI: 58–97%) among HPV 33 positive women with AGC. HPV 
31 positivity conferred the highest HR for CIN3+ relative to other types, both in primary cytology and 
primary HPV screening (HR: 3.93, 95% CI: 1.12–13.73 and HR: 5.33, 95% CI: 1.55–18.34, respectively). 

Conclusions: Among the “other HPV” types, HPV31, 33 and 45 constitute higher risk for CIN3+ among 
women with AGC, implying that extended HPV genotyping may be useful for AGC management.
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COMPARISON BETWEEN HR-HPV E6/E7 MRNA AND PCR-RDB HPV DNA TEST IN PREDICTING 
RECURRENCE/RESIDUAL IN HSIL PATIENTS AFTER CONIZATION 

Guanxiang Huang1, Dabin Liu1, Bin-Hua Dong1,2, Wenyu Lin3, Hang-Jing Gao4, Pengming Sun2 
1Fujian Maternity and Child Health Hospital, Affiliated Hospital of Fujian Medical University, Fuzhou 
350001, Fujian, P.R. China, Department Of Gynecolog, Fuzhou,Fujian Province, China, 2Fujian Maternity 
and Child Health Hospital, Department Of Gynecology, Laboratory Of Gynecologic Oncology, Fuzhou, 
China, 3Fujian Maternity and Child Health Hospital, College of Clinical Medicine for Obstetrics & 
Gynecology and Pediatrics, Fujian Medical University, Department Of Gynecology, Fuzhou, 
China, 4Fujian Maternity and Child Health Hospital, Department Of Gynecology, Fuzhou, China 

Introduction: HPV DNA test showed high sensitivity and comparatively lower specificity for cervical 
cancer screening , which might lead to unnecessary invasive examinations for patients. So a new method 
for HPV test during post-treatment follow-up is urgently needed. 

Methods: The study participants was selected from the Fujian Cervical Lesions Screening Cohorts 
(FCLSCs) from January 2020 to January 2021. A total of 52 women with pathological diagnosis of high-
grade squamous intraepithelial lesion (HSIL) or worse after cervical conization were enrolled and under a 
12-month follow-up. PCR-RDB HPV DNA and E6/E7 mRNA test were conducted closely within 3-6 
months as manifestation for the same HPV infection status.

 

Results: During 12 months follow-up, 40 patients with no recurrence/residual, 6 patients with CIN 

(cervical intraepithelial neoplasia) Ⅰ, 5 patients with CIN Ⅱ and 1 patient with CIN Ⅲ were found. Both 

HR-HPV E6/E7 mRNA and PCR-RDB HPV DNA test showed high sensitivity, while higher specificity 
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(80.00% in CIN Ⅰ+ & 71.74% in CIN Ⅱ+), positive predictive value (PPV, 57.89% in CIN Ⅰ+, 31.58% in 

CIN Ⅱ+) were detected in HR-HPV E6/E7 mRNA test, along with a higher specificity and PPV in 

detection of post-treatment CIN Ⅰ+ (67.50% vs 40.00% for Specificity, 45.83% vs 33.33% for PPV) and 

CIN Ⅱ+ (60.87% vs 34.78% for Specificity, 25.00% vs 16.67% for PPV) when combining with cytology. 

Referral colposcopy ratio dropped from 69.23% (36/52) to 46.15% (24/52) when HR-HPV E6/E7 mRNA 
test was adopted in co-
testing. 
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Conclusions: HPV E6/E7 mRNA can provide a reliable clinical reference for post-treatment patients with 
≥HSIL, the specificity, PPV and PLR was higher than those of PCR-RDB HPV DNA test, and the 
sensitivity was similar.
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GENOME-WIDE IDENTIFICATION OF MIRNAS THAT PREDICT THE PRESENCE OF CIN3 AND 
CERVICAL CANCER (CIN3+) IN CERVICAL SCRAPES OF HPV+ WOMEN 

Martha González-Ramírez1, Juan Floréz1, Samuel Agudelo1, Maria Agudelo Fernandez1, Carlos Orozco 
Castaño1, Li Li2, Jone Garai2, Jovanny Zabaleta3, Gloria Sanchez1 
1University of Antioquia, Infection And Cancer Group, School Of Medicine And Corporación Académica 
Para El Estudio De Patologías Tropicales, Medellín, Colombia, 2Louisiana State University Health 
Sciences Center,, Stanley S. Scott Cancer Center, New Orleans, United States of America, 3Louisiana 
State University Health Sciences Center,, Department Of Interdisciplinary Oncology,stanley And S. Scott 
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Introduction: hrHPV testing followed by treatment of precancerous lesions is effective for reducing 
cervical cancer mortality especially in LMICs, where operator-dependent approaches are challenging. But 
it has low specificity, increases referrals to clinical management, and overtreatment of women with non-
progressive disease. Deregulated expression of miRNAs are markers of hrHPV-induced cervical 
carcinogenesis and offer the possibility to develop operator-independent tests. We identified differentially 
expressed miRNAs that distinguished CIN3+ and <CIN1 in HPV+ women. 

Methods: Baseline cervical scrapes of 45 of CIN3+ cases diagnosed after 2-years follow-up of the 1.122 
hrHPV+ women of the ASCUS-COL trial, and of age-matched 45 ≤CIN1 controls were retrospectively 
retrieved (Table 1, Figure 1). QIAseq kits for miRNA-specific libraries and Quality Control (QC) Assays 
were used for miRNAseq in NextSeq platform. Legacy Analysis Pipelines (GeneGlobe Data Analysis 
Center) was used for data processing. miRNAs were counted and annotated to miRBase v.21 with exact 
match settings using Bowtie2 algorithm. DESeq2 algorithm was used for normalization and differential 
expression analysis. Only miRNAs with an average of ≥10 read counts, were analyzed. Area Under the 
Curve (AUC) with DeLong confidence intervals and Odds Ratios were estimated using the RNAseq 
normalized counts. Normalized counts of each miRNA with significant p values in the 3 estimates, were 
averaged and included in Multivariate Logistic Regression models with CIN3+ as 
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outcome. 
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Results: 71 samples (35 <CIN1 and 36 CIN3+) passed QIAseq®-miRNA-libraries QC. Nineteen of the 93 
differentially expressed miRNAs showed AUCs >0.6 (p<0.05) and significant ORs (p<0.05). The model 
that best predicted CIN3+ included 11 miRNAs (AUC: 0.91, 95%CI 0.84-0.98). At a Youden-Index-based 
optimal cut-off (0.618), the sensitivity was 0.75 (95%CI 0.61-0.89) and the specificity 0.94 (95%CI 0.86-1) 
(Figure 
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2). 

 

Conclusions: Our findings warrant further clinical independent validation of this panel of miRNAs as 
biomarkers to distinguish HPV+ women with or without progressive disease.
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HOME-BASED HPV SELF-SAMPLING ASSISTED BY A CLOUD-BASED ELECTRONIC DATA 
SYSTEM_ LESSONS LEARNT FROM A PILOT COMMUNITY CERVICAL CANCER SCREENING 
CAMPAIGN IN RURAL ETHIOPIA 

Temesgen Yitayew 
Addis Abeba University, Cdt-africa, Addis Abeba, Ethiopia 

Introduction: Primary HPV testing and triage of HPV -positive women is an effective cervical cancer 
screening strategy. Such a multi-visit screening algorithm is also promising for community-based 
screening in resource-poor communities, provided a robust tracking system is in place. 

Methods: A cervical cancer screening campaign was conducted in a rural community in Ethiopia. All 
women aged 25-65 years were offered genital self-sampling using the Evalyn Brush. Samples were HPV-
DNA-tested at a central laboratory. Key indicators were captured on tablet computers and linked by a 
cloud-based information system. HPV-positive women were examined at the local clinic using portable 
colposcopy, p16/ki-67 dual stain cytology and biopsy examination. CIN2 + women were referred for LEEP 
to the referral hospital. 

Results: Of 749 enumerated age-eligible women 634(85%, (95% CI 82-88)) consented to screening, 429 
samples were adequate for HPV testing, giving a total testing coverage of 57% (95% CI 53-62). The 
hrHPV prevalence was 14% (95% CI 5-22), 72% (95% CI 60-64) attended the clinic for a triage 
examination. Home-based HPV-DNA self-sampling and clinic-based triage assisted by cloud-based 
information technology is feasible in rural Ethiopia. Key components of such strategy are broad 
community awareness, high competency of community workers, and establishment of an adequate self-
sampling and HPV-DNA testing platform. 

Conclusions: Our pilot study has provided a proof of concept to the approach of a community based, 
multi-contact cervical cancer screening when assisted by a robust digital data collection system. The 
results of our cervical cancer screening campaign lend promise to implementation of high access and 
high quality cervical cancer screening programs also in rural and resource-poor communities. Main 
elements are a broad community awareness and high competency of community workers as well as 
establishment of an adequate self-sampling and HPV-DNA testing platform.
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A RANDOMIZED DOUBLE-BLIND PHASE II CLINICAL TRIAL OF AN HPV THERAPEUTIC VACCINE, 
PEPCAN, AND CANDIDA ADJUVANT FOR TREATING CERVICAL INTRAEPITHELIAL NEOPLASIA 
2/3 (CIN2/3) 

Mayumi Nakagawa1, Teresa Evans1, Hannah Coleman2, Jasmine Crane1, Nadia Darwish1, Jennifer 
Faulkner2, Amy Jones2, Haley Kelly2, Benjamin Lieblong1, Yong-Chen Lu1, Intawat Nookaew3, Yang 
Ou4, Charles Quick1, David Ussery3, Michael Robeson3, Sumit Shah1, Takeo Shibata1, Horace 
Spencer5, Heather Williams6, William Greenfield6 
1University of Arkansas for Medical Sciences, Pathology, Little Rock, United States of 
America, 2University of Arkansas for Medical Sciences, Cancer Clinical Trials Office, Little Rock, United 
States of America, 3University of Arkansas for Medical Sciences, Biomedical Informatics, Little Rock, 
United States of America, 4University of Arkansas for Medical Sciences, Geriatrics, Little Rock, United 
States of America, 5University of Arkansas for Medical Sciences, Biostatistics, Little Rock, United States 
of America, 6University of Arkansas for Medical Sciences, Obstetrics & Gynecology, Little Rock, United 
States of America 

Introduction: A non-surgical alternative for treating CIN2/3 would be desirable for women of childbearing 
age due to a risk of cervical incompetency in subsequent pregnancies following surgical treatments. 
PepCan consists of four current good manufacturing-grade HPV 16 E6 peptides and a Candida skin 
testing reagent (Candin®, Nielsen Biosciences), because of Candida’s ability to regress common warts in 
humans, and to promote T cell proliferation and interleukin 12 secretion in vitro. 

Methods: In this single-center, randomized, double-blind Phase II study (NCT02481414), women with 
biopsy-confirmed CIN2/3 were treated with PepCan or Candida (1:1). Four intradermal injections were 
given 3 weeks apart which were followed with two visits 6 months apart. Histological responses were 
assessed using quadrant biopsies, and those whose lesions regressed to no CIN were considered to be 
responders. Regression rate of each treatment group was compared to that of a historical placebo group 
following the same treatment schedule. Adverse events (AEs) were assessed using Common 
Terminology Criteria for Adverse Events Version 4. 

Results: Of 99 subjects screened, 81 (81.8%) qualified for vaccination, and 80 received at least one 
vaccination. No dose-limiting toxicity was observed. Delayed injection site reactions and myalgia were 
more frequent with PepCan compared to Candida (Table 1). With the intention-to-treat analysis, PepCan 
showed 30.8% efficacy (12 of 39, p=0.16) while Candida demonstrated 47.6% efficacy (20 of 42, 
p=0.0004). Likewise, with the per-protocol analysis, PepCan showed 45.8% efficacy (11 of 24, p=0.06) 
and Candida showed 62.1% efficacy (18 of 29, p=0.0002). There was no difference between efficacy of 
PepCan and Candida (Figure 1). Virological response, immunological response, cervical microbiome, and 
plasma cytokine/chemokine/metabolites are being 
analyzed. 
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Conclusions: PepCan and Candida treatments are safe. Only Candida was effective in inducing 
histological regression in the intention-to-treat and per-protocol analyses. Candida alone could become a 
new treatment for CIN2/3, which can be administered by non-physicians.
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GLOBAL AND REGIONAL ESTIMATES OF HPV TYPE-SPECIFIC ATTRIBUTION IN CERVICAL 
CANCER: A SYSTEMATIC REVIEW AND META-ANALYTICAL COMPARISON VERSUS NORMAL 
CERVICAL CYTOLOGY 

Feixue Wei, Iacopo Baussano, Gary Clifford 
International Agency of Research on Cancer, Early Detection, Prevention And Infections Branch, Lyon, 
France 

Introduction: Estimates of cervical cancer (CC) fractions attributable to HPV genotypes are essential to 
inform CC prevention programmes, but are hampered because of confounding by sharing common 
transmission routes and distinguishing causal types in multiple HPV infections. 

Methods: We performed a systematic review and meta-analysis, including 917 studies with 90,353 CC 
and 1,663,790 cytologically normal controls. Type-specific odds ratios (ORs) of HPV prevalence in cases 
versus controls were calculated by multivariate generalized linear models (GLM), adjusted for region and 
HIV status. Types with OR>1 were judged as attributable. Regional attributable fractions (AFs) were 
calculated as prevalence in CC multiplied by (1-1/OR). Global AFs were calculated from regional AFs 
weighted by regional CC burden in 2020 (GLOBOCAN). AFs were proportionally adjusted to sum to 
100%. 

Results: Nineteen types were attributable to CC. HPV16 had highest global AF (60.6%), followed by 
HPV18(16.2%), HPV45(5.6%), HPV33(3.6%), HPV58(3.3%), HPV52(2.5%), HPV31(2.0%), and 
HPV35(1.5%). The remaining attributable types (HPV59, HPV39, HPV56, HPV73, HPV51, HPV26, 
HPV68, HPV30, HPV67, HPV69, and HPV82) had individual AFs <1%, and a combined AF of 4.7%. For 
each region, HPV16 and 18 were the most attributable types, with a combined AF of 73.5% in Eastern 
Asia, 76.9% in Africa, 76.3% in Southern/Western Asia, 82.5% in North America, 83.0% in Europe, 83.5% 
in Central/South America, and 91.7% in Oceania, respectively. The third most attributable type was 
HPV45 in Oceania (4.5%), North and Central/South Americas (each 5.4%), Southern/Western Asia 
(6.3%) and Africa (9.9%), but HPV33 in Europe (4.7%) and HPV58 in Eastern Asia (8.0%). AF of HPV35 
was higher in Africa (3.1%) than in other regions (0.7-1.6%). Combined HPV16/18/31/33/45/52/58 AF 
was >93% in every region. 

Conclusions: This novel methodological approach, based on up-to-date and large meta-analytic 
datasets, provides robust estimates of AFs of HPV types causally related to CC, at global and regional 
levels.
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HPV-RELATED PRECANCEROUS CERVICAL LESIONS AND PRETERM BIRTHS: A DATA LINKAGE 
STUDY OF BIRTHS IN NSW, AUSTRALIA, 2000-2020 

Susan Yuill1,2, Sam Egger1, Megan Smith1, Louiza Velentzis1,3, Deborah Bateson1, Karen Canfell1 
1Daffodil Centre, A Joint Venture Between Cancer Council Nsw And The University Of Sydney, Sydney, 
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Introduction: Excisional treatment for precancerous cervical lesions has been linked to preterm births 
(PTBs) in future pregnancies. Women with untreated/pre-treatment precancerous abnormalities, have 
also been shown to have an increased, albeit lower, risk of PTBs. We examined PTB rates in NSW 
women with a previous precancerous abnormality, as a benchmark for future HPV vaccination impact 
studies. Treatment is recommended for most histologically-confirmed high-grade lesions, and many 
women with low-grade lesions also received treatment prior to changes in recommendations in 2006. 

Methods: Using linked data from the NSW Perinatal Data Collection and Pap Test Register, we 
compared rates of PTBs (<37 weeks gestation) in women with a previous histologically-confirmed high-
grade/ low-grade lesion and women with no prior histological abnormalities (previous negative/benign 
cervical histology or no previous histology recorded) using logistic regression in live singleton births 
01/01/2000-30/06/2020. We adjusted for year of birth of infant, and a range of relevant socio-
demographic/health/obstetric factors (Table). 

Results: 

 Of 9,412,074 live singleton births, 5.51% were preterm (8.11% in women with previous high-grade 
histology; 7.05% with previous low-grade histology) (Table). Compared to women with no previous 
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abnormality, women with previous high-grade histology (odds ratio [OR] 1.52, 95% confidence interval 
[95%CI]:1.47-1.58) and previous low-grade histology (OR 1.31, 95%CI:1.26-1.36) were significantly more 
likely to have a PTB (p<0.001). Increased odds of a PTB post a high-grade (adjusted OR [aOR] 1.39, 
95%CI:1.34-1-43) and low-grade (aOR 1.22, 95%CI:1.18-1.27) lesion (p<0.001) remained after adjusting 
for socio-demographic/health/obstetric factors (Table) 

Conclusions: Women with abnormal cervical histology, especially a previous high-grade diagnosis, had 
increased PTBs in future pregnancies. Excisional treatment hasn’t been recommended for women with 
low-grade histology since 2006. Ongoing analysis is examining whether women with low-grade lesions 
who were less likely to receive treatment (i.e., after 2006) were also at increased risk of PTB, which may 
relate to HPV infection itself, residual confounding or other factors.
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SEXUALLY TRANSMITTED INFECTIONS AND HPV CO-INFECTION AMONG FEMALE SEX 
WORKERS FROM MUMBAI, INDIA: A COMPARATIVE STUDY OF 2009 AND 2019 COHORTS 

Jayanthi Shastri1, Aditi Shastri2, Shrikala Acharya3, Sachee Agrawal1, Ambuj Kumar4, Lynette Menezes4 
1T N Medical College & Nair Hospital, Microbiology, MUMBAI, India, 2Montefiore Medical Centre, 
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Introduction: Objectives: To compare the prevalence of syphilis, hepatitis B, hepatitis C, HIV and high-
risk HPV co-infection and associated factors among two cohorts (2009 and 2019) of female sex workers 
(FSWs) receiving care at a Women’s health clinic in Mumbai, India. 

Methods: We performed a retrospective cohort study. All consecutive FSWs 18 years and older during 
the years 2009 and 2019 who consented were eligible for inclusion. Participants were clinically evaluated 
using blood, vaginal and endocervical swabs for at least five STIs: high-risk HPV (HR-HPV), HCV, HBV, 
HIV, and syphilis. The difference in demographic characteristics and HPV/STI co-infection patterns 
between the 2009 and 2019 cohorts was assessed using binary logistic regression, chi-square test or 
Mann-Whitney U test (as applicable). 

Results: Altogether, 300 participants in the 2009 cohort and 400 in the 2019 cohort met the eligibility 
criteria. There was a statistically significant difference between the 2009 and 2019 cohort for age (30 
years versus 33 years, p=0.002), and condom usage (74% versus 99%, p<0.001). There was a 
statistically significant decline in the prevalence of syphilis (40% versus 14%, p<0.001), HBV (40% versus 
14%, p=0.02), HCV (3% versus 0.5%, p=0.02), HPV/HIV co-infection (26% versus 16%, p=0.003). The 
decline in HPV infection prevalence from 2009 to 2019 (40% versus 38%, p=0.53) was not statistically 
significant. All the results remained unchanged when adjusted for age and condom use. 

Conclusions: The significant decline in syphilis, HBV, HCV, and HPV/HIV coinfection prevalence among 
FSWs in Mumbai is possibly due to the success of targeted intervention programs for key populations in 
India. Cervical cancer screening must be launched and bundled with STI screening given the high HPV 
infection prevalence among these women. The indigenously crafted Indian HPV vaccine Cervavac may 
protect this high-risk population from future cervical disease and may also reduce transmission risk.
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HUMAN PAPILLOMAVIRUS INTERMITTENCE, REDETECTIONS, AND ASSOCIATED RISK OF 
CYTOLOGICAL ABNORMALITIES IN THE LUDWIG-MCGILL COHORT STUDY OF ADULT WOMEN 

Talía Malagón1, Helen Trottier2, Mariam El-Zein3, Luisa Villa4,5, Eduardo Franco6 
1McGill University, Division Of Cancer Epidemiology, Montréal, Canada, 2Université de Montréal, 
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Introduction: Human papillomavirus (HPV) infections sometimes have intermittent positivity detection 
patterns. We assessed the cumulative incidence of redetection with the same HPV type, predictors of first 
HPV detections compared with redetections, and prevalence of cytological abnormalities during 
redetection episodes with the same HPV type. 

Methods: The Ludwig-McGill cohort study followed-up women aged 18-60 years recruited in São Paulo, 
Brazil in 1993-1997 at visits 4-6 months apart for up to 10 years. Women provided cervical samples for 
cytology testing and HPV DNA testing at each visit. HPV DNA was extracted and amplified by PCR using 
the MY09/11 and PGMY protocols, with genotyping of over 40 HPV types. A redetection was defined as a 
recurring type-specific HPV positive result after one or more intervening negative visits. Predictors of 
type-specific redetection were assessed using Cox regression modeling, with the observation level being 
the HPV type. 

Results: 2184 women contributed 2368 incident HPV type-specific first detections and 308 redetections 
over a median of 6.5 years of follow-up. The cumulative incidence of redetection with the same type was 
7% (95%CI 6-8%) 1 year after the clearance of the first detection, and 15% (95%CI 13-17%) 5 years after 
the clearance of the first detection (average over all HPV types). There were differences in redetection 
probabilities across HPV types (p<0.0001), with HPV72 & 62 having the highest redetection probability of 
all types. Age and new sexual partner acquisition were strong risk factors for first HPV detections but 
were not statistically associated with type-specific redetection. The prevalence of high-grade squamous 
intraepithelial lesions was similar across visits with first detections and subsequent redetections with the 
same 
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type. 

 

Conclusions: Redetections of the same HPV type after one or more intervening negative results were 
common. Our findings suggest many HPV redetections were likely reactivations of latent recurring 
infections.
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Introduction: In the United States (US) oropharyngeal squamous cell carcinoma is the most frequent 
HPV-associated cancer, surpassing cervical cancer. Oral HPV prevalence and genotype distribution can 
inform the burden of HPV-related head and neck diseases and planning of effective prevention programs. 
This study assessed oral HPV prevalence and risk factors in a general US population. 

Methods: Between November 2021 and March 2022, 18–60-year-olds were recruited from 42 dental 
offices across the US. Participants provided oral rinse and gargle specimen for HPV-DNA detection and 
genotyping and completed sociodemographic and behavioral questionnaires. HPV-DNA detection and 
genotyping was performed using the SPF10/DEIA/LiPA25 system at a central laboratory. 

Results: Of the 3,180 participants enrolled, 55.4% were women, with a median age of 40; 12.2% self-
reported having received HPV vaccination. Oral HPV prevalence was 6.5% for any detected genotype, 
2% for high-risk types, 1.5% for HPV types in the 9-valent HPV vaccine, and 0.7% for HPV16. Among 
oral HPV positive participants, HPV 16 was the most prevalent genotype (10.6%) followed by HPV 51 
(7.2%) and HPV 66 and 44 (both 5.8%). HPV prevalence was higher in men (9.0%) than women (4.5%), 
and increased with age with 3.1%, 5.5%, 5.1% and 11.8% prevalence among ages 18-30, 31-40, 41-50 
and 51-60, respectively. When stratified by sex and age, HPV was most commonly detected among men 
aged 51-60 (16.8%). Factors significantly associated with any oral HPV infection included sex, age, 
smoking status, lifetime number of sex partners, and presence of periodontal disease. 

Conclusions: The highest oral HPV burden was among older men, highlighting the need to increase 
HPV prevention efforts among males. Prevalence and risk factors in the US will be compared to 
PROGRESS studies currently being conducted in Europe and China using similar methodologies to 
increase knowledge of the global oral HPV burden.
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Introduction: In Costa Rica (CR) only a single report on head and neck cancer (HNC) incidence trends 
(1985-2007) has been published and no investigations on the epidemiology of potentially HPV-related 
and -unrelated HNCs have been done. We examined the age-adjusted incidence rates (IRs) and trends 
of HNCs and compared incidence trends of potentially HPV-related and -unrelated HNCs to understand 
HNC in CR. 

Methods: We obtained all available HNC cases for the period 2006-2015 from the National Cancer 
Registry of CR and the population estimates from the National Institute of Statistics and Census of CR. 
The analysis was restricted to invasive squamous cell carcinomas (n=1577). IRs and incidence rate ratios 
were calculated using SEER*Stat software and were age-adjusted to the 2010 Costa Rican population. 
Joinpoint Regression Analysis program was used to calculate trends and annual percent changes (APCs) 
in rates. 

Results: For all HNCs the age-adjusted IR was 34.02/1,000,000 person-years; 95% CI 32.36, 35.75. 
Laryngeal cancer was the most common cancer site followed by oral cavity and oropharynx (Table 1). 
The incidence for all HNCs non-significantly declined (APC= -3.20; 95% CI -6.38,0.09).There was a 
significant decline in the incidence of nasopharyngeal cancer (APC= -5.86% per year; 95% CI -10.79, -
0.66) and laryngeal cancer (APC= -5.41% per year; -9.19,1.47). The incidence trends for 
hypopharyngeal, oropharyngeal and oral cavity cancers remained stable over time (Figure 1). HNCs were 
categorized by their potential relatedness to HPV infection. IRs of potentially-HPV-related HNCs tended 
to trend upward, while HPV-unrelated HNCs tended to trend downward (Figure 2); the difference in these 
trends was marginally significant (p for 
parallelism = 0.061). 
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Conclusions: HNCs are uncommon in CR and decreased over time. We observed a divergent pattern of 
decreasing HPV-unrelated with increasing HPV-related HNCs. Additional research is needed to 
understand the role of HPV in HNCs in CR.
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Introduction: The incidence of anal cancer has increased over the last five decades and HIV-negative 
women continue to bear the greatest burden of this disease. The Costa Rica HPV Vaccine Trial (CVT) 
study tested the efficacy of the HPV vaccine in healthy women. We aimed to describe the women from 
the CVT referred to high-resolution anoscopy (HRA) based on abnormal anal cytology and anal HPV 
infection and to identify risk factors for biopsy-confirmed anal high-grade squamous intraepithelial lesions 
(hHSIL), the anal cancer precursor. 

Methods: At year 7 of the CVT, anal samples were collected and tested for abnormal cytology and high-
risk HPV 16/18/45 infection (HR-HPV) infection using SPF10-LiPA25. A subset of these women were 
invited to participate in an anal follow-up study. Women were referred for HRA if they had any abnormal 
anal cytology or anal HR-HPV at their final study visit. We estimated prevalence ratios (PR) for 
associations with biopsy-proven hHSIL at first HRA using univariate regression. 

Results: Among 1,023 women in CVT in the anal long-term follow-up study (age-range=23–35-years), 56 
women were referred to, and attended, at least one HRA visit (Table 1). Among women referred to HRA, 
27 (48%) were diagnosed with anal hHSIL. Women referred to HRA were more likely to never have been 
vaccinated at the year 7 visit (51% vs. 33%;Table 1). Compared to women referred for HRA but not 
vaccinated against HPV in the CVT, HPV-vaccinated women had a 69% reduction in prevalence of hHSIL 
(PR=0.3;95%CI=0.1–0.9;p=0.03). Having ³2 or lifetime anal sex partners was associated with nearly 4-
fold increased prevalence of hHSIL (PR=3.8;95%CI=1.0–13.9;p=0.04)(Table 2). 

Conclusions: HIV-negative women with abnormal anal cytology or anal HPV infection had a high 
prevalence of anal HSIL. HPV vaccination status and history of anal intercourse provided additional 
measures of anal HSIL risk.
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Introduction: With a global transition to HPV-based screening, the overall effectiveness of primary HPV 
testing, particularly in those over 50 years, and those soon to exit screening age of eligibility, must be 
investigated to inform updated recommendations. 

Methods: The current analysis includes participants aged ≥50 who participated in the HPV For Cervical 
Cancer prevention (FOCAL) randomized clinical trial. A total of 6471 women aged ≥50 were randomly 
allocated to receive liquid-based cytology (LBC) testing (CA: Control Arm) (3248, 50.19%) at baseline and 
at 24-months or to receive HPV testing (IA: Intervention Arm) (3223, 49.81%) at baseline. Both groups 
received co-testing (LBC and HPV) at the 48-month exit. Incidence rates and risk ratios for CIN2+ 
detection at exit were calculated by arm. Additionally, we compared the number of CIN2+ detections 
missed by cytology alone in the CA to those missed by HPV alone in the IA during the 48-month exit with 
co-testing. 

Results: At exit, those who received HPV testing at baseline had fewer CIN2+ lesions than those who 
received cytology. Among those with baseline negative results (LBC or HPV), at exit, the CIN2+ incidence 
rate was 1.61/1000 (95% CI, 0.52,3.76) in the IA compared to 5.36/1000 (95% CI, 3.13,8.59) in the CA, a 
risk ratio of 0.30 (95% CI,0.11,0.81). Furthermore, at the 48-month exit, cytology every two years missed 
more cervical pre-cancers (5 cases) than HPV-based screening every four years (0 cases). 

Conclusions: In the ≥50 population, those who were HPV negative at baseline had a statistically 
significant (70%) rate reduction in cervical pre-cancer at the 48-month exit relative to those who were 
cytology negative. HPV-based screening identifies pre-cancerous lesions earlier and more accurately 
than cytology. Our findings suggest that including cytology co-testing may not add any additional value in 
HPV-based screening programs among those ≥50 years old.
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Introduction: Head and neck cancers (HNC) represent one of the most common and fatal cancers in 
Japan. HPV, smoking, and alcohol consumption are known key contributors. Despite decreasing rates of 
smoking and alcohol consumption, HNC incidence has increased, particularly for oropharyngeal cancers 
(OPC). This study aimed to assess HPV attributability in HNC at two time periods in Japan. 

Methods: BROADEN is a non-interventional, cross-sectional, multi-center study of HNC patients 
diagnosed in 2008-2009 and 2018-2019. FFPE tumor samples were collected from patients in a 
consecutive-retrospective manner, using stringent ICD coding to avoid site misclassification. Tumors were 
centrally tested for presence of HPV-related biomarkers. HPV attributability required at least two positive 
tests (SPF10 HPV-DNA PCR, p16ink4a immunohistochemistry, or E6*I HPV-mRNA test) for OPC, and HPV 
PCR DNA plus mRNA positivity for non-OPC. 

Results: Nineteen oncology centers participated, enrolling 1,108 patients with 950 valid and 158 invalid 
FFPE tumor samples (valid samples included 473 OPC and 477 non-OPC; 435 for 2008-2009 and 515 
for 2018-2019). HNC patients were mainly males (82.3%) with mean(SD) age of 65.8(11.8) years at 
diagnosis, including 42.7% current smokers, 30.5% ex-smokers and 34.5% heavy drinkers. HPV 
attributability in OPC increased from 44.9% (95%CI: 38.1%-51.8%) in 2008-2009 to 52.1% (95%CI: 
45.9%-58.3%) in 2018-2019. In 2008-2009, HPV attributability in nasopharynx and larynx was 3.4% 
(95%CI: 0.4%-11.7%) and 5% (95%CI: 0.6%-16.9%), respectively; in oral cavity and hypopharynx were 
0%. In 2018-2019, HPV attributability in nasopharynx was 7.7% (95%CI: 2.5%-17.0%), and 0% in 
hypopharynx, larynx, and oral cavity. High-risk HPV genotypes (16/18/31/33/45/52/58) were found in 
97.5% of HPV-attributable HNC. 

Conclusions: This study aimed to assess the burden of HPV in HNC by applying stringent HNC 
classification and HPV testing methodology. Results demonstrate the impact of HPV in HNC in Japan, 
especially in males, and the increase of HPV attributability over time, particularly in OPC.
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Introduction: Immune constituency within HPV 6 or 11-related recurrent respiratory papillomas (RRP) is 
incompletely understood. 

Methods: We performed single-cell transcriptomics and single-cell T cell receptor (TCR) sequencing on 
13 papilloma specimens obtained from adult patients with RRP. 

Results: Bioinformatic study of the myeloid cell compartment revealed multiple distinct clusters of 
neutrophilic and monocytic cells, including several that express high levels of immunosuppression-
associated transcripts TREM2 and ARG1. Small populations of FOXP3, IL2RA and CTLA4 positive CD4 
regulatory T cells were identified. Other CD4 T cell populations harbored expression profiles indicative of 
skewing away from anti-tumor Th1 helper function and toward production of Th2-related cytokines. Study 
of CD8 T cells revealed a broad diversity of transcriptional phenotypes, with some populations expressing 
high levels of exhaustion markers TOX, PDCD1, and LAG3 and the tissue retention marker CD103, all 
previously associated with tumor-antigen specificity in studies of malignancy. Overall, expression of 
activation markers IFNG, PRF and GZMs was low in most CD8 and CD4 clusters, indicating a lack of 
strong active HPV-specific T cell immunity and possibly local immunosuppression. TCRs from clonotypes 
within two distinct exhausted, CD103+ CD8 clusters were reconstructed and cloned into expression 
vectors to allow determination of antigen-specificity. Using a panel of in silico predicted HLA class I 
binding HPV6 and 11 epitopes and autologous antigen presenting cells, co-culture experiments are 
underway to identify and validate a library of HPV6 and 11-specific TCRs. 

Conclusions: Our single cell analysis of RRP reveals immune-related cellular diversity and 
transcriptional phenotypes implying the presence of immunosuppressive myeloid cells and regulatory 
CD4 T cells. Experimental validation of the antigen-specificity of TCRs from papilloma infiltrating CD8 T 
cells is underway to determine if the inability of CD8 TIL to detect and eliminate HPV infected epithelial 
cells is due to lack of HPV antigen-specificity or local immunosuppression.



  

233 
 

O149 / #1362 

Basic Science Oral Abstracts Session 
BASIC SCIENCE ORAL: IMMUNOLOGY & VACCINES 
04-21-2023 8:00 AM - 9:30 AM 

OROPHARYNGEAL TUMOR CELLS INDUCE COX-2 EXPRESSION IN PERIPHERAL BLOOD 
MONOCYTES BY SECRETION OF IL-1ALPHA 

James Devoti1, Mohd Israr1, Fung Lam1, Christopher Papayannakos2, Doug Frank3, Dev Kamdar3, Lucio 
Pereira3, Allan Abramson3, Bettie Steinberg4, Vincent Bonagura2 
1Feinstein Institute for Medical Research, Institute Of Molecular Medicine, Manhassett, United States of 
America, 2Feinstein Institutes for Medical Research, Pediatric Immunology, Manhasset, United States of 
America, 3Long Island Jewish Medical Center, Otolaryngology, New Hyde Park, United States of 
America, 4Feinstein Institutes for Medical Research, Molecular Medicine, Manhasset, United States of 
America 

Introduction: Oropharyngeal squamous cell cancer (OPC) accounts for 3% of all cancers and greater 
than 1.5% of all cancer deaths in the United States, with marked treatment-associated morbidity in 
survivors. More than 80% of OPC is caused by HPV-16. Tumors induced by HPV have been linked to 
impaired immune functions in the local tumor microenvironment, with less focus on the effects these 
tumors have on systemic immune responses, especially innate responses. 

Methods: PGE2 and IL-1 levels were measured by ELISA. COX-2 mRNA was determined by RT-Q-PCR, 
and COX-2 protein measured by Western Blot. RNA-SEQ was performed with Next-seq 550 (Ilumina) and 
analyzed with Partek software. 

Results: Plasma levels of PGE2 are elevated in OPC patients (p<0.0001) and decrease post-treatment. 
HPV-16+ OPC patients have higher plasma PGE2 levels than HPV- patients (p<0.01). COX-2 mRNA is 
elevated in patients’ monocytes compared to monocytes from controls (p<0.01). Conditioned media from 
primary cultures of OPC biopsies and tumor cell lines can induce COX-2 in monocytes, with induction 
significantly greater in patient’s monocytes than controls (p=0.002). We identified IL-1α expression by 
these tumors, and confirmed the presence of IL-1α, but not IL-1β, in the conditioned medium. Finally, both 
Anakinra, and rilonacept significantly block the effect of conditioned medium on monocytes, confirming 
that IL-1α is a major paracrine factor secreted by oropharyngeal tumors and tumor cell lines. 

Conclusions: IL-1α secreted by oropharyngeal tumors activates monocytes to produce PGE2, a known 
immunosuppressant, suggesting that there is an enhanced immune-mediated feed-back on the tumors. 
Studies are ongoing to characterize additional pro-tumor immune modulators made by monocytes in 
response to tumor-conditioned medium. This should identify novel targets for immune intervention.



  

234 
 

O150 / #1496 

Basic Science Oral Abstracts Session 
BASIC SCIENCE ORAL: IMMUNOLOGY & VACCINES 
04-21-2023 8:00 AM - 9:30 AM 
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Introduction: VerImmune is developing “Anti-tumor Immune Redirection” (AIR). This involves redirecting 
immune memory from viral infections to destroy tumor cells. Our strategy utilizes a T=1 icosahedral 
structure assembled from murine papillomavirus L1 capsid proteins. The assembled structure is termed 
'Virus-inspired Particles' (ViPs) to differentiate them from conventional papillomavirus T=7 virus-like 
particles (VLPs) or Pseudovirions (PsVs). Here we show both in vitro and in vivo how ViPs can serve as a 
novel delivery system that redirects viral CD8+ T-cells to target non-virally related tumors for destruction 

Methods: Tumor HSPG specific binding of our murine ViP was assessed against a panel of murine and 
human cancer cell lines in vitro. Cytotoxicity against these same murine and human cancer cell lines was 
next evaluated using co-culture T-cell assays. Demonstration of in vivo anti-tumor activity of the murine 
ViP via AIR was performed utilizing B16.F10 tumor bearing mice C57/BL6 mice harboring HPV16 E7 pre-
existing immunity. Finally, to assess if murine ViPs are affected by pre-existing HPV or MusPV 
neutralizing antibodies, murine ViPs were mixed with these antibodies prior to binding and cytotoxicity 
assays. 

Results: Characterization of ViPs reveals distinct biophysical differences from VLPs or PsVs. However, 
ViPs retain specificity to tumors via HSPG similar to HPV VLPs. In CD8+ T-cell co-culture assays, ViPs 
exerted specific HPV16 E7 and/or CMV pp65 “NLV” cytotoxic CD8+ T-cells respectively to kill non-
antigenically related tumors. Pre-mixing of ViPs with either Gardasil-9 or mouse papillomavirus specific 
neutralizing sera did not block binding or cytotoxicity of the ViPs in vitro. Finally, in vivo anti-tumor activity 
against murine B16.F10 which does not contain any HPV E7 antigen was demonstrated. 

Conclusions: Our results demonstrate the potential of AIR as a tumor antigen–agnostic 
immunotherapeutic. Additionally, the specificity of ViPs to tumor HSPGs makes AIR potentially applicable 
across many solid tumors regardless of their origin.
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Introduction: It is not known how human papillomavirus (HPV) vaccines stimulate the immune system to 
generate potent and durable antibody responses, but this information is valuable to vaccinology. 

Methods: We are conducting a pilot cohort study to evaluate in-depth innate immune, B-, and CD4+ T-cell 
responses to the nine-valent HPV vaccine (9vHPV). Participants include 16 men and women, 18-45 years 
of age, who have never received an HPV vaccine, have no history of HPV disease, and are seronegative 
for all 9vHPV types in a validated M9ELISA (Panicker et al. J. Immunol. Methods 2021). Our goals are to 
identify innate immune pathways activated by the vaccine and determine if early gene expression 
signatures of vaccine-activated B- and CD4+ T-cells in secondary lymphoid tissues predict their fate in 
peripheral and primary lymphoid memory compartments. To assess peripheral and secondary lymphoid 
B- and CD4+ T-cell responses, blood samples and lymph node aspirates will be collected before and after 
each 9vHPV dose. Participants will also have bone marrow aspirates collected two years after the first 
9vHPV dose, when HPV-specific antibody titers have plateaued, to identify long-lived HPV-specific 
plasma cells. We will determine the magnitude of vaccine-elicited B-cell, plasma cell, and CD4+ T-cell 
responses and conduct single cell RNAseq on these cells to determine gene expression signatures and 
paired antibody sequences for clonal fate mapping. 

Results: We have screened 14 participants, 43% (n=6) were seronegative for all 9vHPV types by 
M9ELISA. The rest screen-failed, with one failing safety lab criteria and seven being seropositive for one 
or more HPV types. Baseline lymph node aspirates yielded 0.21-3.8x106 lymphocytes. Study design and 
current demographic and laboratory data (screen results, FNA yields pre- and post-vaccination) will be 
presented. 

Conclusions: Our study is 37.5% enrolled and our results will advance critical human tissue immunology 
studies and vaccine development efforts for other pathogens.
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Introduction: Licensed preventive HPV vaccines are composed of VLPs derived by expression of major 
capsid protein L1. They confer protection generally restricted to infection by the αHPVs targeted by the 
up-to-9-valent vaccine, and their associated anogenital cancers and genital warts, but do not target βHPV 
that are associated with CSCC in EV and immunocompromised patients. We describe the development of 
a two-antigen vaccine, RG2-VLP which is both protective in animal models against known oncogenic 
αHPVs as well as diverse βHPVs by incorporation into HPV16 and HPV18 L1 VLP of 20-amino-acid 
conserved protective epitopes derived from minor capsid protein L2. 

Methods: We developed a two-component VLP vaccine, RG2-VLP, in which L2 protective epitopes 
derived from a conserved αHPV epitope (amino acids 17 to 36 of HPV16 L2) and a consensus βHPV 
sequence in the same region are displayed within the DE loop of HPV16 and HPV18 L1 VLP, 
respectively. We vaccinated rabbits and as well as FVB mice, including TMC6 or TMC8 knockouts as 
models of EV, to study the immunogenicity of the RG2-VLP vaccines across a wide variety of HPV 
genotypes. Longevity of RG2-VLP responses compared to Gardasil-9 over 1 year was also studied. 

Results: Unlike vaccination with Gardasil 9, vaccination of wild-type and EV model mice (Tmc6Δ/Δ or 
Tmc8Δ/Δ) with RG2-VLP induced robust L2-specific antibody titers and protected against β-types. RG2-
VLP also protected rabbits against 17 αHPV, including those not covered by Gardasil 9. HPV16- and 
HPV18-specific neutralizing antibody responses were similar between RG2-VLP- and Gardasil 9-
vaccinated animals even after one year. However, only transfer of RG2-VLP antiserum effectively 
protected naive mice from challenge with all βHPVs tested. 

Conclusions: Our observations suggest RG2-VLP's potential as a broad-spectrum vaccine to prevent 
αHPV-driven anogenital, oropharyngeal, and βHPV-associated cutaneous cancers. The duration of both 
16/18 L1-VLP as well as RG1 specific responses by RG2-VLP also support long term immunogenecity.
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Introduction: In situ vaccination (ISV) is becoming a therapeutic strategy to stimulate and diversify anti-
tumor immune responses. Ano-genital and part of oropharyngeal cancers (OPC) are HPV-associated. 
Since OPC therapy is burdened by comorbidities and high recurrence rates, new approaches like 
immunotherapy are needed. Both genital and oropharyngeal cancers are easily accessible for ISV. Our 
previous studies showed several HPV DNA vaccines were able to affect tumor growth in mouse models. 
Similar results were achieved by antibodies (intrabobies) in single-chain format (scFvs) against HPV16 E6 
and E7 proteins. Present study was developed to determine if ISV may enhance immunotherapy 
effectiveness. 

Methods: Several pre-clinical mouse models of HPV-associated cancer in subcutaneous or oral 
orthotopic localizations were utilized. Two DNA plasmids expressing anti-HPV16 E6 or E7 intrabodies 
were delivered intra-tumor, respectively. PGIPss-L2-E7 and E7-Sap (Italian and International Patent) 
DNA vaccines were utilized for ISV. PGIPss-L2-E7 vaccine is based on fusion HPV16 antigens (L2 and 
E7) linked to signal sequence (ss) of polygalacturonase-inhibiting protein (PGIPss) from Phaseolus 
vulgaris. E7-Sap vaccine is a fusion construct of a non-toxic saporin mutant (SAP) with harmless version 
of HPV16 E7 gene. 

Results: Part of these results were already presented at 6th Meeting on Emerging Issues in Oncogenic 
Virus Research (June 2022 –Italy). We showed that both anti-HPV16 E6 and HPV16 E7 scFvs affected 
tumor progression in all experimental mouse models increasing apoptosis within the tumor. Systemic 
administration of PGIPss-L2-E7 was able to decrease tumor growth and additional intra-tumor delivery of 
DNA vaccines improved tumor growth control and induced strong apoptosis in neoplastic cells 

Conclusions: ISV with HPV DNA vaccines as well as with intrabodies are effective in increasing 
antitumor responses. This activity seems to rely on driving tumor cells towards the apoptotic pathway. 
This scenario could open new perspectives of therapy by introducing ISV in immunotherapy scheduling.
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Introduction: Licensed L1-VLP-based vaccines have been a great success in reducing anogenital 
cancers, but are limited regarding cross-protection against human papillomavirus (HPV) types not 
covered by the vaccine. Next generation vaccines induce broad cross-protection against highly conserved 
sequences of L2. We tested two novel L2-based HPV vaccine candidates, HPV16 RG1-VLP and CUT-
PANHPVAX, in the preclinical model Mastomys coucha. These animals are naturally infected with the 
cutaneous Mastomys natalensis papillomavirus (MnPV), which induces cutaneous tumors. 

Methods: In an exploratory setting, virus-free animals were vaccinated with HPV16 RG1-VLP, CUT-
PANHPVAX, MnPV-VLPs (positive control) or PBS (negative control) prior to experimental MnPV-
infection. Seroconversion against L2 peptides, presence of (cross-)neutralizing antibodies, viral load at 
the infection site and occurrence of skin tumors were examined. Microscopical examinations and 
immunofluorescent stainings were used to check the skin even for premalignant changes. 

Results: Besides vaccine-specific seroconversion against HPV16 RG1 and CUT-PANHPVAX, the 
animals also developed cross-reactive antibodies against MnPV L2, which were cross-neutralizing MnPV 
pseudovirions in vitro. Like for the MnPV-VLP control group, both L2-based vaccines conferred in vivo 
protection since after experimental infection, viral loads in plucked hair were lower when compared to 
mock-vaccinated controls. Importantly, the formation of neutralizing antibodies, whether directed against 
L1-VLPs or L2, was able to prevent skin tumor formation. Consequently, while 83% of animals from the 
PBS group developed skin tumors, only 33% of the HPV16 RG1-VLP group, 17% CUT-PANHPVAX and 
0% of those from the VLP group did so. Protected animals not even showed microscopical signs of MnPV 
infection in the skin. 

Conclusions: For the first time, our study shows the proof-of-principle of two next generation L2-based 
vaccines that are currently entering clinical trials in an infection model with its genuine PV. Even across 
different PV genera, these L2-based vaccines have a promising efficacy to protect against HPV-induced 
skin tumors.
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Introduction: Local immunotherapy against solid tumors is considered a viable approach to stimulate the 
tumor immune microenvironment and to promote anti-tumor immune responses. We have previously 
shown that intratumoral recall of anti-cytomegalovirus memory CD4+ and CD8+ T cells was effective to 
control primary tumor growth and to promote epitope spreading in murine preclinical cancer models. 
Here, we interrogate whether preexisting anti-vaccine immunity induced by licensed subunit vaccines 
could be leveraged for local cancer immunotherapy in the TC-1 murine tumor model expressing the 
HPV16 oncogenes E6 and E7. 

Methods: We selected Shingrix, a varicella zoster vaccine containing the glycoprotein E (gE) antigen and 
adjuvant AS01B, and Gardasil-9, a human papillomavirus vaccine containing the L1 virus-like particles 
and alum adjuvant for their unique ability to induce CD4 and CD8 T cell responses, respectively. 

Results: Intratumoral injection of Shingrix alone or with immune checkpoint blockade (CTLA-4), in 
prevaccinated mice delayed tumor growth and often led to complete regression. These responses were 
associated with the induction of CD8+ T cell responses against the HPV16 E7 tumor antigen, to tumor 
immune activation and a profound alteration of the myeloid compartment. The injection of selected MHC-
II-restricted gE minimal peptide epitopes combined with polyI:C also led to durable remission suggesting 
a contribution of gE-specific CD4 T cells. In contrast, Gardasil-9 i.t. injection did not delay tumor growth or 
cause tumor rejection which suggests inefficient class I cross-presentation of native VLP in the tumor 
cells. However, the injection of selected MHC-I-restricted L1 minimal peptide epitopes led to complete 
and durable remissions suggesting efficient tumor control by L1-specific CD8 T cells. 

Conclusions: Together our results provide evidence that anti-viral subunit vaccines can be repurposed 
for local cancer therapy as safer and off-the-shelf agents. Such immunotherapeutics could be broadly 
implemented and provide greater access to cancer treatment in low-resource settings.
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Introduction: Pervasive purifying selection on non-synonymous substitutions is a hallmark of 
papillomavirus genome history. However, codon-based evolutionary models do not explain HPV 
evolution. 

Methods: More than a thousand complete genomes representing Alphapapillomavirus types, lineages 
and SNP variants were examined phylogenetically and interrogated for the number and position of DNA 
sequence motifs. Non-coding evolutionary signatures were investigated with Principal Components 
Analyses, Ancestral State Reconstructions and Phylogenetic Independent Contrasts. Natural selection on 
expressed amino acids was also evaluated with codon models of evolution. 

Results: For anciently diverged Alphapapillomavirus types, composition of the 4 nucleotides and 14 
established non-coding DNA sequence motifs suggested two groups. Among the more recently diverged 
highly oncogenic Alphapapillomavirus 9 types, DNA sequence motifs and nucleotide composition were 
also able to discriminate most viral types and even some lineages. Ancestral state reconstruction and 
Phylogenetic Independent Contrasts recovered ancient genome alterations, including CpG, APOBEC3, 
and TLR9 motifs. Features that were common to Alphapapillomavirus types included a predominance of 
APOBEC3 sites on the non-coding strand and CpG sites within the E2/E4 overlapping open reading 
frames. Surprisingly, ancestral state reconstruction recovered punctuated changes in the genome of 
HPV16 resulting in the fewest CpG sites and the largest number of palindromic motifs of all 
Alphapapillomavirus types. Bayesian Graphic Models indicated that the E6 locus contains a high 
proportion of amino acid changes that phylogenetically covary with other sites in the genome. Patterns of 
nonsynonymous substitutions reflected purifying selection as expected. 

Conclusions: Whole genome phylogenetic comparative methods do not indicate a single mode of 
evolution to explain the diversity of Alphapapillomavirus. Implicit in non-recombining genomes is their 
evolutionary independence after genetic isolation, divergence, and expansion. Each evolutionary 
analytical method supports the unanticipated conclusion that genetic drift and different evolutionary 
drivers have structured Alphapapillomavirus genomes in distinct ways during successive epochs, even 
extending to differences in variant lineages.
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Introduction: Sub-Saharan African countries suffer from a high burden of cervical cancer (CC) and HIV 
infection. Effective cervical screening and treatment is not yet widely available and there is lack of 
colposcopy, histopathology and follow-up installed capacity. We present preliminary results of the initial 
implementation of the same-day screen-and-treat (with and without triage) approach for women living with 
HIV (WLWH) participating in the CESTA study. 

Methods: In CESTA (Fig.1), WLWH aged 25-54 years are screened for HPV with a clinician sample 
tested directly on site in one hour using GeneXpert®. HPV positive WLWH are randomised in a 4:1 ratio 
into VIA triage followed by thermal ablation (TA) treatment (VIA-triage arm) or direct TA (no-triage arm). 
Ineligible women for TA are referred to colposcopy. Proportions of women completing the screen-and -
treat or screen, triage, treatment approach are 
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estimated. 

 

Results: Except for one woman with repeated invalid sample for HPV testing, all women followed the 
same-day HPV-based screen-and-treat approach. 193 of 281 women were HPV positive (prevalence 
69%, 95%CI: 63-74). In the VIA-triage arm (n=154), 137 WLWH were evaluable for VIA (89%, 95%CI: 83-
95, Fig. 2); VIA positivity among them was 120/137 (88%, 95%CI: 81-93). Overall, 146/193 WLWH (74%, 
95%CI: 69-82) received TA the same day. Colposcopy referral was mainly due to the squamous-
columnar junction not fully visible (mostly WLWH older than 44 y/o, p<0.05). 163 of 193 randomised 
women completed the one visit screen-and-treat algorithm approach (84%, 95%CI: 79-
89). 

 

Conclusions: Same-day screen-and-treat approach is feasible, should reduce the lost to follow-up and 
provide ablative treatment on the same day for eligible women. However, it should be noted that a 
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proportion of women will always be referred to colposcopy (i.e., older women, advanced disease). Finally, 
the high positivity of HPV DNA testing as well as visual triage on WLWH deserve further evaluation.
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Introduction: The majority of cervical cancers occur at the cervical transformation zone (TZ), an 
epithelial site which is thought to be sustained by a specialized type of epithelial stem cell known as the 
‘reserve cell’. Reserve cells, which resemble basal epithelial cells, are found beneath the columnar 
epithelium of TZ -and during metaplasia, can drive the development of a stratified epithelium like that of 
the ectocervix. 

Methods: We have used immunofluorescence and RNAscope analysis to characterize cervical reserve 
cells in relation to their local niche within the TZ, their response to HPV infection, immune surveillance, 
and their role in cervical metaplasia using hysterectomy and LLETZ biopsies from uninfected women, 
women with HPV infection and HPV-HIV coinfections, treated for cervical precancer. 

Results: Reserve cells were prominent at the entrance of cervical crypts. They resemble basal cells in 
expressing p63, a biomarker of stratification potential, along with the keratins K5 and K14 and more 
variably K17. At crypts entrances, HPV infection leads to an expansion of the infected K5/P63 reserve cell 
population, which showed high levels of HPV E6/E7 (CIN3) expressions, along with extensive P16 and 
MCM expression. By contrast, the epithelium between the cervical crypts, typically showed more modest 
levels of E6/E7 (CIN2). This contrasts with the very low E6/E7 levels seen in the p63-positive epithelial 
basal layer during productive papillomavirus infection. In the epithelia where immune infiltrates were 
apparent, E6/E7 expressing cells at crypts entrances were spared. The immune cells had a distinctive, 
non-uniform distribution and were typically most prominent in follicles adjacent to infected crypt 
entrances. 

Conclusions: We suggest that E6/E7 may have dual roles in proliferation and immune evasion. Our work 
identifies an epithelial site at the TZ associated with ‘deregulated HPV gene expression’ and neoplasia, 
and suggests that HPV gene expansion modulates reserve cell expansion, immune evasion, and disrupts 
metaplastic processes.
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Introduction: The International HPV Reference Center supports quality and order in HPV research and 
diagnostics. Notably, the center assigns HPV type numbers to novel HPV types, maintains a reference 
clone repository, and issues international proficiency panels for HPV genotyping and screening. In 2022, 
we issued two different proficiency panels: The HPV DNA genotyping panel assesses the proficiency of 
the different HPV typing assays as used in different laboratories. The HPV DNA screening panel 
assesses the sensitivity and specificity of the various HPV screening assays, as used in different 
laboratories. 

Methods: Participating laboratories were asked to perform HPV testing using one or more of their usual 
assays on coded samples composed of purified whole genomic plasmids of sixteen HPV types (HPV 6, 
11, 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68a and 68b) in a background of human cellular DNA. 
Proficient genotyping requires detection in both single and multiple infections of 50 International Units of 
HPV 16 and HPV 18 DNA/ 5μl and 500 genome equivalents in 5 μl for the other types, with no false 
positive results. The screening study has the same requirements for HPV 16 and HPV 18. HPV 31, 33, 
45, 52 and 58 are also include as single infections, whereas HPV types rarely found in cancers are 
included only as pools. 

Results: The 2022 genotyping proficiency study was subscribed to by 73 different laboratories worldwide. 
The screening study had 92 panels distributed, particularly to laboratories from Latin America, Europe, 
and Asia. Both public health laboratories, research laboratories and diagnostic test manufacturers are 
participating. 

Conclusions: A continuing global proficiency program will promote reliable laboratory services both for 
genotyping in HPV vaccine research and monitoring as well as for HPV-based cervical screening.
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Introduction: Human papillomavirus (HPV) is a major etiological agent in cancer worldwide, and is 
associated with the development of cervical and oropharyngeal cancers (OPC), amongst others. Liquid 
biopsy is an emerging method for non-invasively monitoring diseases using bodily fluids such as blood, 
urine, and saliva. Circulating tumour (ct)DNA isolated from liquid biopsy has been shown to have clinical 
utility as a biomarker in cancer, especially for monitoring disease progression and recurrence. 

Methods: In this study, we aimed to detect circulating HPV DNA across different analytes (plasma, 
saliva, urine, and vaginal swab) in patients with HPV-related cancer to determine the link between HPV-
DNA in liquid biopsy and disease status. Samples were collected from 45 patients with prior to treatment 
for p16+ primary or recurrent cervical cancer or OPC at the McGill University Health Centre. Samples 
were analyzed using droplet digital PCR (ddPCR) with primers and probes for HPV16/18/33. ctDNA levels 
were correlated with disease course. 

Results: HPV-ctDNA was detectable in 42/47 (89%) patients prior to treatment. In our cohort, 28 patients 
had matched pre- and post-treatment samples. All patients sampled longitudinally showed significant 
reductions in ctDNA post treatment compared to pre-treatment (range: 86-100%), with 25 patients having 
a complete loss of detectable ctDNA. Post-treatment patients with no detectable ctDNA had no signs of 
recurrence/residual disease on follow-up imaging. In contrast, patients who tested positive for ctDNA 
post-treatment showed signs of recurrence on follow-up imaging. 

Conclusions: HPV16, 18, and 33 ctDNA was successfully detected in saliva and blood of patients with 
HPV-positive OPC, and vaginal swab, urine, and blood of patients with cervical cancer with 89% 
sensitivity. The inclusion of multiple analytes increased the sensitivity of the assay, especially in patients 
with low plasma cfDNA. The presence of ctDNA correlated with treatment response, indicating the 
potential of HPV ctDNA for monitoring tumor progression in patients.
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Introduction: p16/Ki-67 dual-stain cytology has been proposed to triage HPV-positive women with good 
reproducibility and accuracy. However, its implementation could be challenging, particularly, in low-
resource settings. We aimed to evaluate the reproducibility of the dual-stain cytology within ESTAMPA 
among local and external pathologists. 

Methods: In 12 study centres across Latin-America, 42,502 women have been screened with cytology 
and HPV testing; those screened positive were referred to colposcopy with biopsy/treatment as needed. 
Residual material from HPV-positive women were centralized in Costa Rica for dual-stain processing. 
Dual-stain was performed using Ventana Benchmark Automated Stainer after preparation of the ThinPrep 
liquid-based cytology. Dual-stained slides were interpreted blindly to cytology, histology, and all clinical 
data by a local pathologist. Ten percent of interpreted slides are being randomly selected for a second 
reading by an external pathologist. So far, 92 dual-stained slides of 933 available by May 2022 have been 
reinterpreted. Reproducibility was measured using the percentage agreement and the Cohen's kappa 
coefficient (κ). 

Results: 4,228 HPV-positive women are being tested by dual-stain, including 493 CIN3+. Of 92 dual-
stained slides reinterpreted, six and 11 were unsatisfactory due to low cellularity for the local and external 
pathologist, respectively. Pathologists agreed on 80 slides (54 negative, 21 positive and 5 unsatisfactory), 
leading to an overall agreement of 87% and concordance κ =0.74 (95%CI 0.61-0.87). The external 
pathologist reported five slides positive of which four were negative and one unsatisfactory for the local 
pathologist, one slide negative that was positive for the local, and six slides unsatisfactory that were 
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reported as negative for the local pathologist 

(Figure1).  

Conclusions: Preliminary results suggest that dual-stain exhibits good reproducibility. However, local 
pathologist seems to be less rigid to determine low cellularity. Further external review of more slides and 
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discussion between both pathologists on discordant results will bring some new evidence to understand 
reasons behind discordance.
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Introduction: The persistent infection of high-risk HPV in the cervical transformation zone is the cause of 
cervical cancer. The majority of sexually active people become infected with high-risk HPV at some point 
in their life, however, only a small proportion of infected females develop cancer. In general, after the 
initial infection, HPV develops a temporal productive lesion and then the infection is controlled by the host 
immune system, leading to the latent persistent infection. In later life, the infection may be re-activated, 
develop into a pre-cancerous lesion, and in rare cases, progress to malignant cancer. The aim of cervical 
screening is to identify HPV-associated lesions that may progress to cancer in order to allow treatment. 

Methods: Infected lesions can be categorised from productive low-grade lesions to non-productive high-
grade lesions. These lesions are characterised based on the regulation/expression of viral oncogenes, 
and their morphological phenotype which provides insight into the different probabilities of cancer 
progression. The phenotypes (the biological markers) include the surrogate molecular markers of viral 
oncogene expression (MCM, Ki67, and p16) and the viral productive life cycle (E4) as well as cellular 
morphologies. 

Results: We showed a new method to lift the surface cells of the cervix (Cervical cell lift, CCL) and 
generate a spatial map of the biological markers there. We have successfully located and characterised 
the infected lesion on the CCL. Compared to the normal cytology, the major advantage of the CCL is the 
preservation of native cell topology, and by preserving this spatial information, the lesions can be 
visualised in their entirety. The CLL detected CIN2+ lesion with 80% of sensitivity. 

Conclusions: The CCL potentially can replace the current triage test (cytology) of cervical screening by 
providing the location and the grade (CIN1-CIN3) of the infected lesion without biopsy and 
histopathological assessment.
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Introduction: Although our knowledge of HPV-independent squamous cell cancers (SCC) of the cervix is 
growing, the current 2020 WHO classification does not describe HPV independent cervical precancers. 
The main reason for this was that these exceedingly rare cervix HPV-independent precancerous lesions 
were not described at time of publication. 

Methods: This review will focus on recent aspects of HPV-independent cervical carcinogenesis. 

Results: In 2020 we reported for the first time a preinvasive cervical lesion negative with 3 different HPV 
tests in a series of 474 cone specimens (Reich O. Gynecol Oncol 2020). In 2022 we demonstrated 
detailed characteristics of HPV-negative cervical intraepithelial precursors (Regauer S. Am J Surg Path 
2022). HPV-negativity was defined as lack of both, DNA of 32 HPV subtypes and E6/E7 mRNA of 14 
HPV subtypes, and additionally by the absence of HPV sequences in ~5 Mio´s WGS reads. The 
morphological hallmark of this cervical lesion was the presence of atypical keratinocytes confined to the 
basal and parabasal layers in squamous epithelium with hyper- and parakeratosis with elongated rete 
ridges. The subepithelial stroma had a dense inflammation with plasma cells and eosinophilic 
granulocytes. Finding an appropriate terminology for these differentiated intraepithelial precursor lesions, 
however, proves difficult. In analogy to terminology of vulvar carcinogenesis, differentiated cervical 
intraepithelial neoplasia (d-CIN) may be appropriate. 

Conclusions: The existence of primarily HPV-negative squamous cervical precancers (d-CIN type and 
basaloid type) needs to be recognized (Regauer S. Int J Gynecol Cancer 2022). In a future classification 
squamous intraepithelial cervical precancers should be grouped into two categories: HPV-associated and 
HPV-independent.
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Introduction: Colposcopy is an important part of cervical screening/management programs. Colposcopic 
appearance is often classified, for teaching and telemedicine, based on static images that do not reveal 
the dynamics of acetowhitening. We compared the accuracy and reproducibility of colposcopic 
impression based on a single image at one minute after application of acetic acid versus a time-series of 
17 sequential images over two minutes. 

Methods: Approximately 5,000 colposcopic examinations conducted with the DYSIS colposcopic system 
were divided into 10 random sets, each assigned to a separate expert colposcopist. Colposcopists first 
classified single two-dimensional images at one minute and then a time-series of 17 sequential images as 
‘normal,’ ‘indeterminate,’ ‘high grade,’ or ‘cancer’. Ratings were compared to histologic diagnoses. 
Additionally, 5 colposcopists reviewed a subset of 200 single images and 200 time series to estimate 
intra- and inter-rater reliability. 

Results: Of 4,640 patients with adequate images, only 24.4% were correctly categorized by single image 
visual assessment (11% of 64 cancers; 31% of 605 CIN3; 22.4% of 558 CIN2; 23.9% of 3412 <CIN2). 
Individual colposcopist accuracy was low; Youden indices (sensitivity plus specificity minus one) ranged 
from 0.07 to 0.24. Use of the time-series increased the proportion of images classified as normal, 
regardless of histology. Intra-rater reliability was substantial (weighted kappa=0.64); inter-rater reliability 
was slight (Fleiss’ unweighted kappa=0.17). 

Conclusions: Substantial variation exists in visual assessment of colposcopic images, even when a 17-
image time series showing the two-minute process of acetowhitening is presented. We are currently 
evaluating whether deep-learning image evaluation can assist classification.
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Introduction: Human papillomavirus (HPV) has been detected in lung tumors, but its role as an etiologic 
agent for lung cancer remains controversial. HPV infection may foster a pro-inflammatory environment 
that increases lung cancer risk. We sought to examine differences in lymphocyte and cytokine/chemokine 
profiles between lung cancer cases and HPV-vaccinated controls, as well as whether cytokine/chemokine 
levels were associated with mortality among cases. 

Methods: Peripheral blood mononuclear cells (PBMCs) and plasma were isolated from 137 newly 
diagnosed lung cancer cases and 11 HPV-vaccinated controls. Cells from controls and 45 randomly 
selected cases were exposed to media or to 3 doses of Gardasil as an HPV challenge. Interleukin (IL-) 4, 
IFN-g, and IL-17A secreting cells were quantified using an ELISpot assay. Individuals were categorized 
as HPV-responsive if the HPV challenge resulted in an increase of at least 2 types of secreting cells, 
compared to media-exposed cells. The Milliplex human cytokine assay was used to assess circulating 
levels of 38 cytokines in plasma of all cases and controls. Multivariable Cox proportional hazards models 
were used to estimate hazard ratios by high versus low cytokine levels. 

Results: All 11 HPV-vaccinated controls demonstrated an increase in cells secreting IFN-g and IL-4. Of 
the 45 challenge cases, 20 (44.4%) were classified as HPV-responsive. Levels of IL-17A were 
significantly higher among HPV-responsive (89.1 cells/106) compared to non-responsive cases (9.8 
cells/106) (p=0.012). There were no differences in circulating cytokines at baseline by HPV-
responsiveness. High levels of circulating IL-10 (HR: 2.02, 95% CI: 1.18-3.46), IL-7 (1.94, 1.11-3.39), IL-9 
(1.85, 1.08-3.17), and GRO (2.10, 1.08-4.09) were associated with mortality compared to cases with low 
levels. There were no differences in survival by HPV-responsiveness. 

Conclusions: High cytokine levels at diagnosis were associated with survival which may indicate that 
immunoregulatory factors may be of importance in lung cancer prognosis.
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Introduction: Perceptions about program costs may be one reason why about 50% of low- and middle-
income countries have not yet introduced HPV vaccination nationwide. While studies have estimated the 
program costs of HPV vaccine delivery to inform country decision-making, most were conducted during 
demonstration projects or in the initial years of vaccine introduction, which may not reflect the ongoing 
costs of mature programs. We conducted a multi-country study to estimate the ongoing financial and 
economic costs of HPV vaccine delivery for mature programs. 

Methods: Micro-costing methods were used to retrospectively collect data to estimate the annual ongoing 
financial and economic costs of HPV vaccine delivery. Facility staff responsible for providing HPV 
vaccination services were interviewed using structured costing questionnaires. Vaccine dose and session 
data were extracted from program records in each facility. Stratified random sampling was used to select 
the health facilities in Guyana (n=43), Rwanda (n=42), and Uganda (n=66). The costing was done from 
the health system perspective with a 2019 reference year. 
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Results: 

 Across the three countries, financial costs were a relatively small proportion of the total economic costs 
of HPV vaccine delivery (Table 1). Per diems were generally not paid for program activities. Cost of time 
for health workers accounted for the largest share of program costs, with the bulk of the time spent on 
service delivery. There was a wide range, within country and across countries, in the cost drivers and the 
estimated cost per dose. 

Conclusions: When HPV vaccine programs mature, there are relatively low ongoing financial costs 
compared to nascent programs at the coverage levels currently being achieved. However, additional 
financial investments may be required to implement activities to increase coverage. Implementing single-
dose schedules may further reduce HPV vaccine program costs making it more affordable and 
sustainable.
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Introduction: Model-based cost-effectiveness analyses can inform optimal screening guidelines by 
quantifying consequences of alternative algorithms. Although actual screening adherence is <100%, 
incorporating non-adherence into analyses that aim to determine optimal guidelines, may impact the 
policy recommendations. It could lead to inefficient screening of compliant women. We evaluated the 
impact of alternative non-adherence assumptions on the optimal cervical cancer screening strategies in 
Norway. 

Methods: We used an individual-based model of cervical carcinogenesis to project the long-term health 
and economic outcomes under alternative screening algorithms and adherence patterns for unvaccinated 
women. We compared 18 screening strategies involving primary HPV testing (5-yearly), that varied 
follow-up management of different HPV genotype groupings (16/18, 16/18/45, or 16/18/31/33/45/52/58) 
(Figure 1). We applied 12 analytic approaches to account for non-adherence: perfect compliance, eight 
high- and low-coverage ‘random-complier’ scenarios, and three ‘complier-profile’ scenarios that reflect 
conditional screening behavior over a lifetime. Non-adherence was incrementally applied across the 
entire screening pathway, including primary testing, follow-up, colposcopy and precancer treatment. We 
calculated incremental cost-effectiveness ratios (ICERs) and considered a strategy with the highest ICER 
below USD55,000/QALY as ‘optimal’.
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Results: Under perfect compliance, the least intensive screening strategy, involving partial 16/18-
genotyping, was optimal; in contrast, assuming any non-adherence resulted in a more intensive ‘optimal’ 
strategy (Table 1). Accounting for lower compliance resulted in both lower costs and health benefits, 
which allowed a more intensive ‘optimal’ strategy, but more harms for compliant women. For example, a 
woman screening according to guidelines informed by the ‘optimal’ strategy when assuming the lowest 
non-adherence rates, could increase colposcopies by up to 41% compared to if she followed her own 
‘optimal’ guidelines.

 

Conclusions: Assuming non-adherence in analyses designed to inform national guidelines may lead to a 
relatively more intensive recommendation. Accounting for non-adherence in guideline development may 
lead to over-screening of compliant women.
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Introduction: In Ontario, a population-based cytology screening program has been in place for multiple 
decades, underway to implement HPV-based screening in the future. The first cohorts of school-based 
HPV vaccinated individuals are currently starting cervical screening. We examined how screening 
strategies should be adjusted for these (partly) protected individuals in the future. 

Methods: The hybrid microsimulation model STDSIM-MISCAN-Cervix has been calibrated to the Ontario 
setting using observed demographic and screening data. Ten birth cohorts (1998-2007) who were 
recently offered vaccination were simulated over their entire lifetime. The efficiency of 309 different 
primary HPV screening strategies, varying by screening ages and triage methods, was assessed. Effects 
of screening were evaluated for the cohorts as a whole with a mixed vaccination status (i.e. unstratified 
screening) and separately for vaccinated individuals and for unvaccinated individuals within the 
vaccinated cohorts (i.e. stratified screening). Harms were measured as number of cervical tests and 
colposcopy referrals, benefits as cancers prevented and life years gained. A harms-benefits analysis and 
extensive sensitivity analyses were performed. 

Results: In an unstratified screening scenario, five lifetime screens with HPV16/18 genotyping at ages 
25, 30, 35, 40 and 55 along with one optional screen at age 45 was found to be optimal. In a stratified 
screening scenario, three lifetime screens with HPV16/18/31/33/45/52/58 genotyping at ages 30, 40 and 
55 among vaccinated individuals, and 6 lifetime screens with HPV16/18 genotyping at ages 25, 30, 35, 
40, 50 and 60 with two optional screens at ages 45 and 55 among unvaccinated individuals was found 
optimal. Sensitivity analyses showed that, in general, these results were robust. 

Conclusions: To maintain the harms-benefits balance of screening, Ontario could consider reducing the 
number of lifetime screens in the future for vaccinated cohorts or for the population as a whole as more 
people in the screening ages are vaccinated.
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Introduction: Experts have proposed an ‘EVEN FASTER’ concept involving intensifying concomitant 
screening and vaccination to age-groups maintaining human papillomavirus (HPV) infection circulation. 
Advocates suggest this approach could accelerate elimination of cervical cancer (CC) as a public health 
problem (currently projected in 2039 under existing policies) and the reduced need for screening. We 
explored the effects of these proposals on age-standardized incidence rate (ASR) and CC elimination 
timing in Norway. 

Methods: We used a multi-modeling approach capturing HPV transmission and cervical carcinogenesis 
to estimate ASR associated with alternative vaccination and screening scenarios compared to the status-
quo reflecting previous vaccination and screening policies. For cohorts ages 25–35 years, we examined 
11 vaccination scenarios that incrementally increased vaccination coverage from current cohort-specific 
rates to 90% for girls and 89% for boys, with each scenario adding successive cohorts (e.g., increasing 
coverage to age 35 includes increasing coverage for ages 25–34). Each vaccination scenario was 
coupled with a screening scenario that lowered the age that women switch to HPV-based screening, if 
eligible (from age 34 years (status-quo) to age 30 or 25 in 2022) and varied the frequency of HPV-based 
screening (5-yearly (status-quo) or 10-yearly), resulting in a total of 56 scenarios. 

Results: Twenty-one vaccination strategies coupled with de-intensified screening frequencies lowered 
ASR by 2050, but vaccination would have to be offered to additional cohorts and HPV screening-age 
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would need to be lowered to accelerate CC elimination (Figure 1).

 

Conclusions: Increasing vaccination and decreasing HPV switch-age paired with less intensive 
screening frequencies can lead to greater benefits and accelerate CC elimination compared to current 
prevention policies, but changing screening for the youngest birth cohorts contributed the majority of 
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declines rather than increasing vaccination age. Evaluations of HPV ‘EVEN FASTER’ need to estimate 
the full economic implications of these policies.
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Introduction: Cervical Cancer Elimination efforts in low- and middle-income countries (LMICs) are being 
hampered because the cost of scaling-up screening and treatment programmes is unknown. To assist in 
programme planning and advocacy for additional funding, the SUCCESS project has developed an Excel-
based tool for estimating the cost of scaling-up cervical cancer programmes. The tool builds upon a 
previously released costing tool: the WHO Comprehensive Cervical Cancer Costing and Planning (C4P) 
tool. The SUCCESS-C4P version aims to build costing capacity in LMICs by improving the user interface. 
The tool and course package is undergoing field testing in four countries, Burkina Faso, Cote d’Ivoire, 
Guatemala, and the Philippines, as part of the SUCCESS Project to integrate recommended secondary 
prevention strategies into the national continuum of care. 

Methods: We extensively reviewed the C4P tool with subject matter experts, previous users, and health 
economists to identify revisions needed to simplify the costing process. Special emphasis was placed on 
making data collection and input more streamlined for public health program managers and planners. 
Outputs were redesigned to facilitate report and presentation generation. We collaborated with program 
managers from the four countries to collect cost data and will be conducting validation workshops in each 
country. Online training materials for global use of the SUCCESS-C4P tool will incorporate learning 
experiences from these countries. 

Results: Users demonstrated a greater understanding of how to estimate the cost of a cervical cancer 
elimination scale-up plan. The costing provided the prerequisite data for a sustainability analysis and 
financial gap analysis. Not least, country engagement strengthened collaborative ownership of the 
planned initiative by key participating organizations responsible for championing, supporting, and 
implementing it. 

Conclusions: Cervical Cancer Elimination efforts in LMICs can be accelerated and strengthened through 
the use of a standardized scale-up costing process and tool developed by the SUCCESS Project.
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Introduction: While no HPV vaccine is indicated for single dose administration, some evidence suggests 
that an off-label 1-dose (OLSD) regimen might reduce the risk of HPV infection and offer comparable 
levels of protection against HPV infection as two or three doses. This study estimated the potential impact 
of implementing an OLSD HPV vaccination program relative to a 2-dose program, with 9-valent vaccine 
(9vHPV) for adolescents in a low/middle income country, using Indonesia as a use case. 

Methods: A previously published dynamic HPV transmission infection and disease model was adapted to 
the Indonesia population to compare the long-term health outcomes and cost-effectiveness of OLSD 
versus two-dose 9vHPV vaccination programs in girls and boys aged 9-14. A probabilistic sensitivity 
analysis was performed with uncertainty distributions for the vaccine model parameters for a single dose 
estimated from fitting data to interim KENSHE results. Scenarios analyses were run to show the impact of 
different coverage levels. 

Results: 2-dose girls only (GO) or GNV program may avoid 70,000-1.96 million additional cancer cases, 
over 100 years compared to an OLSD GO or GNV program. Compared to OLSD, a 2-dose GNV program 
has nearly 100% probability of being cost-effective at a WTP of 0.5x GDP ($1935/QALY). None of the 1-
dose scenarios were likely to reach cervical cancer elimination. Dose price, coverage, and parameter 
uncertainty sensitivity analyses led to similar results. 

Conclusions: Our modeling shows adoption of the one-dose 9vHPV vaccination program resulted in 
more vaccine-preventable HPV-related cancer cases, introduced substantial uncertainty in both health 
and economic outcomes, and had a low to zero probability of being cost-effective compared to the two-
dose programs. The health impact on a low/middle income country is substantially larger and more 
uncertain due to differences in attributes related to disease burden, vaccine coverage (including historical 
HPV immunization program), lack of screening practices and parameters related to socio-economic 
conditions.
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Introduction: Previous studies have reported significant disruption in well-child visits and in routine 
pediatric and adolescent vaccinations recommended by the Advisory Committee on Immunization 
Practices (ACIP) in the United States (US) between 2020 and early 2021; adolescent vaccination, 
including human papillomavirus (HPV), was shown to have the most significant disruption. We sought to 
provide an update on the trends in adolescent well-child visits and HPV vaccination up to August 2022. 

Methods: We utilized the MerativeTM MarketScan Commercial Database (Early View) and analyzed 
enrolled individuals from January 1, 2018 until August 31, 2022. The monthly rates of in-person well-child 
visits and HPV vaccinations were calculated for the study period (January 2020 to August 2022) and 
compared to the respective monthly rates from the baseline period (January 2018 to December 2019). 
Monthly rates were aggregated over time as annual accumulated percent change. 

Results: Relative to the baseline period, adolescent well-child visits (9-16 years of age) declined with the 
greatest decrease in April 2020 (-71.2%); some recovery was observed later in 2020 but declined again in 
early 2021 and remained low through August 2022. HPV vaccination rates followed a similar trend but 
with lower rates (Figure 1); there were 9.9% fewer vaccine administrations than expected in 2020 and 
22.8% fewer in 2022 as of August (Figure 2). Those aged 17-18 years experienced even greater 
declines, suggesting these lost vaccinations were not made up in subsequent 
years. 
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Conclusions: The negative impact of the COVID-19 pandemic on adolescent well-child visits and HPV 
vaccinations in the US continues to be substantial through August 2022 with vaccination deficits 
worsening and little evidence of catching up of missed HPV vaccination. Concerted multi-stakeholder 
efforts to reverse these trends are urgently needed to prevent increase in HPV-related disease and 
economic burden.



  

266 
 

O173 / #1784 

Public Health Oral Abstracts Session 
PUBLIC HEALTH ORAL: INTERVENTIONS, HEALTH ECONOMICS AND MATHEMATICAL 
MODELING 
04-21-2023 10:00 AM - 11:30 AM 

DURABILITY OF HPV-16/18 ANTIBODIES 16 YEARS AFTER A SINGLE DOSE OF THE BIVALENT 
HPV VACCINE: THE COSTA RICA HPV VACCINE TRIAL 

Byron Romero1, Rolando Herrero1, Carolina Porras1, Allan Hildesheim1, Rebecca Ocampo1, Bernal 
Cortes1, Romain Fantin1, Aimee Kreimer2, Mónica Sierra2, Mitchell Gail2, Danping Liu2, John 
Schussler3, John Schiller4, Douglas Lowy5, Troy Kemp6, Ligia Pinto7 
1Agencia Costarricense de Investigaciones Biomédicas (ACIB), Fundación Inciensa, San José, Costa 
Rica, 2US National Cancer Institute, Division Of Cancer Epidemiology And Genetics, Rockville, United 
States of America, 3Information Management Services, Inc., Silver Spring, United States of 
America, 4NIH, Department Of Molecular Biology, Bethesda, United States of America, 5National Cancer 
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Introduction: There is increasingly high confidence in the documented protection afforded by a single 
dose of the HPV vaccines. Durability of this protection is necessary to control cervical cancer. The Costa 
Rica HPV Vaccine Trial (CVT) provided evidence that antibody levels observed more than a decade 
following single-dose vaccination with the bivalent HPV vaccine were sufficient to confer very high 
vaccine efficacy. We extended this evaluation to assess HPV16/18 antibody levels up to 16 years after 
initial HPV vaccination. 

Methods: In the HPV-vaccinated arm of CVT, 991 women were invited to continue follow-up after the 11-
year visit, including 398 women who had received three-dose, 368 who had received two-doses and 193 
who had received one-dose. More than 95% of these women completed the 14- and 16-year visits and 
blood collections. Antibody concentration was assessed by ELISA. HPV16 and 18 seropositivity and 
GMTs were calculated with 95% confidence intervals (CIs) by dose group. 

Results: Regardless of number of doses, HPV16 and 18 seropositivity at 14 and 16 years remained 
close to 100% up to 16-years after HPV vaccination (Table). Between years 11 and 16, HPV16 antibody 
GMT levels declined 16% for women who received 3 doses, 20% for those who received 2 doses and 7% 
for those who received 1 dose. A similar pattern was observed for 
HPV18. 

 

Conclusions: Sixteen years after HPV vaccination, almost 100% of HPV-vaccinated women remained 
seropositive irrespective of the number of HPV vaccine doses received. Minimal decline in the antibody 
concentration was observed over time, especially for the single-dose HPV vaccine group. These data 
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confirm that a single dose of bivalent HPV vaccine induces durable antibodies, supporting the recent 
update to WHO recommendations.
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Introduction: There is a global shift in the recommended primary cervical screening method from 
conventional cytology towards HPV testing. Because HPV testing is more sensitive, it has been 
suggested to extend screening intervals to every five years. Even longer screening intervals for HPV 
negative women may be feasible. The aim of this study was to examine the long-term negative predictive 
value of a cervical high-risk human papillomavirus (hrHPV) test in a young female population in a Danish 
setting. 

Methods: During 1991-1993, a cohort of 11 088 Danish women aged 20 to 29 years was established. 
They all had a gynecological examination with cervical cytology and a swab for hrHPV DNA detection and 
genotyping using the Hybrid Capture 2 and InnoLiPa methods. The women were followed in the national 
Pathology Registry for diagnoses of CIN2+, CIN3+, and cervical cancer for up to nearly 30 years. 

Results: Altogether 8.756 women had a negative hrHPV test at baseline. The absolute risk of CIN2+, 
CIN3+ and cervical cancer within 27 years of follow-up was low, 7.3%, 5.2% and 0.4%, respectively. The 
risk was slightly lower for women with an additional normal cytology at baseline. After 27 years, a lower 
risk of developing CIN2+/CIN3+ was seen for women older than 25 years at baseline compared to 
women 25 or younger: CIN2+ 6.1% (95% CI: 4.9-6.6) vs. 8.7% (95% CI: 7.8-9.7) and CIN3+ 4.1% (95% 
CI: 3.4-4.8) vs. 6.2% (95% CI: 5.4-7.0). In contrast, we observed no significant difference between the 
two age groups regarding the risk of subsequent cervical cancer. 

Conclusions: In a Danish cervical cancer screening context, a negative hrHPV test in young women still 
shows a high negative predictive value for CIN2+, CIN3+ and cervical cancer after almost 30 years of 
follow-up.
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Introduction: Previous studies in males did not quantify global prevalence and risk factors of concordant 
HPV infection (ie, same-type infection) across multiple anogenital sites. 

Methods: Baseline data from males aged 16-27 participating in a global 4-valent HPV vaccine trial 
(NCT00090285) were assessed for prevalent HPV infection at penile/scrotal and perineal/perianal sites 
(heterosexual men [HM] and men who have sex with men [MSM]) and at intra-anal sites (MSM). 
Categories were HPV-negative for all 9vHPV vaccine types (6/11/16/18/31/33/45/52/58) across all 
anogenital sites, non-concordant infection (infection at one site), or concordant infection (at two or three 
sites). Factors associated with concordant 9vHPV infection at ≥2 sites were assessed using an age-
adjusted logistic regression model. 

Results: Included were 3364 HM and 595 MSM. Among HM with prevalent 9vHPV infection, 329/455 
(72.31%) had non-concordant infection at one anogenital site and 126/455 (27.69%) had concordant 
infection at two sites. Among MSM with prevalent 9vHPV infection (excluding intra-anal sites), 118/171 
(69.01%) had non-concordant infection and 53/171 (31.00%) had concordant infection at two sites; 
concordant infection at any two or three sites (including intra-anal sites) was observed in 92/229 (40.17%) 
and 49/229 (21.40%) MSM, respectively. HPV6 and HPV16 were most likely to occur at multiple 
anogenital sites in HM and MSM. Factors associated with statistically significant increased odds of 
concordant infection (p<0.05) were geographic region (both HM and MSM; higher in Africa, Europe and 
Latin America than in North America), higher number of lifetime partners (both HM and MSM), and 
younger age at first intercourse (HM only). Decreased odds of concordant infection were associated with 
circumcision in both HM and MSM. 

Conclusions: A high proportion of HM and MSM with prevalent infection at baseline had concordant 
9vHPV infection, suggesting a risk of HPV-associated cancer at multiple anogenital sites.
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Introduction: Given the lifetime risk of HPV infection, prophylactic HPV vaccine clinical programs must 
demonstrate durable protection against infection and disease. Pivotal baseline clinical trials of the 
quadrivalent (qHPV) and 9-valent (9vHPV) vaccines were extended to assess long-term effectiveness 
against infection and disease up to 14 years (y). 

Methods: Six long-term follow-up (LTFU) extension studies were designed to evaluate long-term 
effectiveness of the qHPV (NCT00092534, NCT00090220, NCT00090285, NCT00092547) and 9vHPV 
(NCT00943722, NCT02653118) vaccines in females (aged 9-45y) and males (aged 9-26y), with follow-up 
periods of 10-14y. Endpoint evaluation was carried out in a rigorous fashion throughout the studies. 
Tissue samples collected because of lesions suspicious for HPV-related disease were analyzed. 
Pathology panel adjudication was performed on all tissue specimens, and HPV typing was conducted to 
determine endpoint attribution. In some studies, participants randomized to placebo in qHPV vaccine 
trials who received catch-up qHPV vaccination at the end of the base study were followed during LTFU to 
evaluate effects of delayed vaccination at an older age. 

Results: Across all studies, the qHPV and 9vHPV vaccine demonstrated durable effectiveness; no cases 
of high-grade cervical, vulvar, vaginal, and anal dysplasia or condyloma related to vaccine-targeted HPV 
types were observed during LTFU. Vaccine effectiveness was also observed in the catch-up qHPV 
vaccination groups. The LTFU studies included participants vaccinated at various ages (9-45y), of both 
genders, of various sexual orientations (heterosexual men and men having sex with men), and various 
countries across five continents, which supports the generalizability of the results. 

Conclusions: Over 10-14y, qHPV and 9vHPV vaccines provided sustained protection with no 
breakthrough disease related to HPV vaccine types across studies in males vaccinated at ages 9-26y and 
females vaccinated at ages 9-45y. Catch-up vaccination was effective, suggesting that vaccination of 
adults not previously vaccinated may be beneficial.
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Introduction: In a multi-centric Indian cohort study, unmarried girls aged 10-18 years received three 
doses, two doses or a single dose of the quadrivalent vaccine. We present 10-year immune responses, 
and 12-year follow-up findings on the efficacy of single-dose compared to other doses in preventing 
persistent HPV infection and high grade cervical precancers for the vaccinated and age-matched 
unvaccinated cohorts. 

Methods: Around 17,000 vaccinated (evenly distributed across different dose groups) and 1,450 
unvaccinated women are being followed up yearly. Serology samples were obtained at months 0, 7, 12, 
18, 24, 36, 48, 60 and 120 after first dose from a convenient sample of vaccinated participants and at one 
timepoint from unvaccinated women. Cervical samples are collected initially at 18-months after marriage 
and yearly thereafter for at least four consecutive samples. E7-PCR multiplex genotyping is performed on 
the samples to detect 19 high or probable high-risk and two low-risk types. Married participants are 
screened for cervical cancer starting at 25 years with Hybrid Capture-II HPV test 

Results: Ten years after vaccination, the antibody levels were at least two times higher in single dose 
recipients compared to those following natural infection. Based on evaluation of 2454 single-dose 
recipients in the year 2021, the vaccine efficacy against persistent HP16/18 infections was estimated to 
be 94% for the single-dose, which was similar to that of two-dose (95%) and three-dose (91%) recipients. 
No HPV16/18-related CIN2/3 detected in vaccinated women. Updated results based on evaluation of 
2,730 single-dose recipients evaluable for persistent infection will be presented along with updated 
outcomes of cervical screening. 

Conclusions: Systematic and rigorous evaluation of infection endpoints in the IARC-India study has 
established the robust protection offered by a single dose against persistent infection. The long-term 
protection is well-supported by immunogenicity data. Early data from screening outcomes is also 
encouraging.
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Introduction: Several questions regarding the role of vaccination in women treated for high-grade 
cervical intraepithelial lesion (HSIL) have not been clarified. One of the main queries is whether the time 
at which the vaccine is administered (before or after treatment) influences the protection against post-
treatment HSIL. A second unsolved question is whether the vaccine has any effect in women with 
persistent HPV after treatment. We aimed to address these questions in a series of 398 women 
undergoing excisional treatment from July 2016 to December 2019 

Methods: Vaccination was funded and offered to all women undergoing treatment. Post-treatment follow-
up controls were scheduled every six months with a Pap smear, HPV testing, and a colposcopy 

Results: 306 women (76.9%) accepted HPV vaccination (vaccinated group): 113 (36.9%) received the 
first dose before excision and 193 (63.1%) after the procedure. 92 women (23.1%) refused the vaccine 
(non-vaccinated group). Women vaccinated before treatment showed a lower rate of post-treatment HSIL 
compared with non-vaccinated women (0.9% vs. 6.5%; p=0.047). Among women with persistent HPV 
infection after treatment, those who had received the vaccine showed a lower prevalence of post-
treatment HSIL than non-vaccinated women (2.6% vs. 10.5%; p=0.043). 

Conclusions: In conclusion, this study shows that HPV vaccination before treatment reduces the 
prevalence of post-treatment HSIL and suggests that vaccination might even benefit women with 
persistent HPV after treatment.
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Introduction: A long-term follow-up (LTFU) extension (NCT02653118) of the 9-valent human 
papillomavirus (9vHPV) vaccine efficacy study in women aged 16–26 years (y) (NCT00543543) was 
initiated to assess effectiveness and immunogenicity up to 14y. We report an interim analysis conducted 
at 8y post-vaccination for effectiveness and 9y for immunogenicity. 

Methods: Participants from Denmark, Norway, and Sweden, who received 9vHPV vaccine during base 
study and consented, continued into LTFU. National health registries were used to assess those 
screened and diagnosed with cervical (pre)cancers. Cervical tissue from biopsy and definitive therapy 
exams were retrieved from clinical biobanks for adjudication of pathology diagnosis and tested for HPV 
DNA by PCR. To assess effectiveness, observed incidence of HPV16/18/31/33/45/52/58-related cervical 
intraepithelial neoplasia-2 (CIN2), CIN3, adenocarcinoma in situ, or cervical cancer was compared with 
estimated incidence in an unvaccinated cohort (similar age/risk). A control chart method was used to 
detect signals of vaccine effectiveness <90%. Blood was collected at 9y from a subset of participants to 
assess antibody persistence by competitive Luminex immunoassay. Primary analyses were conducted in 
the per-protocol effectiveness (PPE) and per-protocol immunogenicity populations. 

Results: Of 2223 participants who received ≥1 dose of 9vHPV vaccine at start of base study, 2029 
continued into LTFU. Analyses were conducted based on median effectiveness follow-up post-Dose 1 of 
6.8y (maximum 10.0y) among participants included in PPE analyses (n=1799). No new cases of 
HPV16/18/31/33/45/52/58-related CIN2 or worse were observed during LTFU among 1448 PPE 
participants (4084.2 person-years). Analyses indicated no waning of vaccine effectiveness over ≥6y post 
Dose 1. There were indications of continued effectiveness through 8y post Dose 1. Immunogenicity 
analyses (n=150) showed that anti-HPV antibodies persisted through 9y post-vaccination. Effectiveness 
data ≥9y are not available. 

Conclusions: The 9vHPV vaccine provides continued protection through ≥6y post-vaccination with a 
trend toward continued effectiveness for up to 8y, and persistent anti-HPV immunogenicity through 9y.
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Introduction: A randomized clinical trial (NCT00834106, V501-041) in Chinese women aged 20-45 years 
beginning in 2009 demonstrated the safety and efficacy of quadrivalent HPV (qHPV) vaccine during 78-
month follow-up since Dose 1. A 13-year long-term follow-up (LTFU) study of V501-041 participants was 
conducted to evaluate the long-term effectiveness against cervical intraepithelial neoplasia (CIN). 

Methods: During LTFU, the participants initially receiving the qHPV vaccine in V501-041 study 
constituted the early vaccination group (EVG). Those who initially received the placebo but were 
vaccinated from 2018 to 2020 were regarded as the catch-up vaccination group (CVG), while the control 
group (CG) comprised those remaining unvaccinated. A cytology-based cervical cancer screening was 
conducted. The endpoint was defined as histopathological-confirmed CIN2+ tested PCR-positive for 
HPV6/11/16/18. Effectiveness was computed by incidence. Incidence was compared between EVG and 
CG in the per-protocol (PP) population, and between EVG and CVG in the modified intention-to-treat 
(mITT) population. 

Results: 1100 subjects in V501-041, among which 978 were followed in LTFU, were included with a 
median follow-up of 152.2 months (interquartile range (IQR: 150.8-154.9) from Dose 1 to the last follow-
up of LTFU study. During V501-041 study and LTFU, the incidence per 10 000 person-years of HPV-
6/11/16/18-related CIN2+ was numerically higher in the CG (N=273; 3.4 (95% CI: 0.1-18.8)) than in the 
EVG (N=493; 0 (0.0-6.6)), indicating 100% (≤ -999, 100) risk reduction between two groups. For the CVG, 
no cases of HPV6/11/16/18-related CIN2+ were detected from vaccination to the last follow-up of the 
LTFU (N=155) (0.0 per 10 000 person-years (0·0–81.2)), while the incidence before vaccination was 22.2 
per 10 000 person-years (4.6-64.9). These results represent observed long-term effectiveness through 13 
years. 
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Conclusions: Reporting the longest follow-up for qHPV vaccine effectiveness in Chinese women, this 
study demonstrated continued protection against cervical precancers related to HPV6/11/16/18 through 
13 years post-vaccination.
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Introduction: Emerging data suggest that a single dose of the bivalent or quadrivalent HPV vaccine 
generates antibody responses and efficacies similar to 2-dose schedules in children. No similar data are 
yet available for the nonavalent vaccine (9vHPV). Such data may inform policy considerations around 
usage of a single dose of 9vHPV to reduce costs of vaccination worldwide. 

Methods: This is a prospective, single-arm, open-label, non-randomized, Phase IIa trial to determine the 
stability of HPV type-specific antibody responses up to 24 months after a single dose of 9vHPV in 201 
healthy 9–11-year-old girls and boys. Subjects received a single dose of the 9vHPV at baseline, a 
delayed 2nd dose at month 24, and an optional 3rd dose at month 30. Blood samples were collected at 
baseline and at 6, 12, 18, 24, and 30 months after the prime dose. Primary outcomes were serum 
geometric mean concentrations (GMC) of HPV-16 and HPV-18 IgG antibodies. 

Results: Demographics are shown in Table 1. GMCs of HPV16 and HPV18 antibodies are shown in 
Table 2. Table 3 shows high GMC at 6 months that declined between months 6 to 12, and stabilized 
between months 12, 18, and 24 (meeting the pre-specified hypotheses of non-inferior responses). The 
GMC were stable (or slightly higher) among 87.7% participants between months 12 and 24; among the 
remaining participants none showed consistent declines declines between both 18- vs. 12- and 24- vs. 
18-months timepoint comparisons. Almost all participants (97%/96%) had significantly boosted responses 
for HPV16/HPV18 after the 3rd dose. One participant (0.5%) did not seroconvert after the single 
dose. 
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Conclusions: A single dose of 9vHPV induced persistent and stable antibody responses up to 24 
months in the majority of participants, and a delayed dose at 24-months induces robust anamnestic 
responses. Declines and irregularities in antibody levels merit further study.
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1Gødstrup Hospital, Obstetrics And Gynecology, Herning, Denmark, 2Gødstrup Hospital, Nido | Centre 
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Introduction: Risk stratification of women with CIN2 is crucial as many countries have implemented 
active surveillance for CIN2 due to high regression rates. However, we are lacking variables that enable 
identification of women with higher risk of progression to CIN3+. As HPV-vaccinated women have lower 
risk of cervical cancer, HPV-vaccinated women with CIN2 may have lower risk of progression. Hence, we 
investigated whether HPV-vaccinated women undergoing active surveillance for CIN2 are less likely to 
progress to CIN3+ during surveillance compared to unvaccinated women. 

Methods: Using nationwide registries, we conducted a population-based cohort study on all women aged 
18-40 undergoing active surveillance for CIN2 during 2007-2020 in Denmark. The primary outcome was 
CIN3+ during the active surveillance period of 28 months. We calculated risk ratios (RR) using modified 
Poisson regression to evaluate the association between vaccination status and risk of CIN3+. 

Results: A total of 9,203 women underwent active surveillance for CIN2 of whom 3,876 (42.1%) had 
received the HPV vaccine. Median age at CIN2 diagnosis was 26 (IQR 23-30), with vaccinated women 
being slightly younger than those unvaccinated. Overall, HPV vaccination was not associated with a lower 
risk of progression to CIN3+ compared to no vaccination (RR 0.98 (95% CI 0.93-1.04)). Stratified by age 
at vaccination, women vaccinated before age 15 (RR 0.67 (95% CI 0.58-0.77)) and between age 15 and 
17 (RR 0.83 (95% CI 0.72-0.95)) had a lower risk of progression to CIN3+ compared to no vaccination. 
Adjusted RRs with age, index cytology, and socioeconomic status will be presented. 

Conclusions: Our preliminary results suggest that HPV vaccination at a young age may be associated 
with a lower risk of progression of CIN2 in 28 months. There is potential for HPV vaccination status to be 
used for risk stratification of women with CIN2.
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Introduction: Persisting human papillomavirus (HPV) infections increase cervical cancer risk and are 
associated with increased viral load. In 2009, the Netherlands introduced a bivalent vaccine against 
highly oncogenic HPV16 and 18. Three-dose vaccination was provided to young women and changed to 
two doses in 2014, due to comparable effectiveness. Three-dose vaccination was especially effective 
against HPV16 and 18 infections and showed cross-protectivity against HPV31, 33, 35 and 45 infections. 
Here, we examined the effect of two-dose and three-dose vaccination on the viral load of type-specific 
HPV in clearing and persistent infections in young women. 

Methods: Self-collected vaginal swabs from three-dose vaccinated and unvaccinated women 
participating in the HPV Among Vaccinated And Non-vaccinated Adolescents (HAVANA) study, or two-
dose vaccinated and unvaccinated women participating in the HAVANA-2 study, were used. Total DNA 
isolation and HPV genotyping was performed with the Magna-Pure-96 and SPF10-DEIA-LiPA25 
platforms, respectively. HPV viral load was measured using type-specific qPCR assays and corrected for 
cellular content with a β-actin qPCR assay. 

Results: In the HAVANA study, HPV16, 18 and 31 viral loads in clearing infections were significantly 
reduced in three-dose vaccinated women compared to unvaccinated women (p=0.0020, p=0.00016 and 
p=0.00067, respectively), while type-specific viral load in persistent HPV infections remained similar. Two-
dose vaccinated and unvaccinated HAVANA-2 women had overall low infection numbers, thereby 
hampering subsequent viral load analyses. Infection with HPV16 and 18 were completely absent in two-
dose vaccinated women. Despite low infection numbers, pooled HPV31/33/35/45 viral loads in two-dose 
vaccinated women showed a lower trend compared to unvaccinated women 

Conclusions: Two-dose and three-dose vaccination reduces the viral load of vaccine and cross-
protective HPV types. Vaccination may counteract HPV persistency by reducing the viral load of vaccine 
types and several cross-protective types at infection onset.
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Introduction: Human papillomavirus-associated (HPV+) head and neck squamous cell carcinoma 
(HNSCC) has surpassed cervical cancer and is now the most common HPV associated cancer and its 
incidence continues to increase. HPV mediated oncogenesis is generally thought to rely on integration of 
the viral DNA into the host genome, loss of HPV E2 expression, activating alterations of PIK3CA, and 
APOBEC-mediated mutagenesis. We report the identification of a novel subclass of HPV+ carcinomas 
comprising approximately 45% of HPV+ HNSCC that is not associated with any of these classic features 
of HPV oncogenesis. Patients in this subgroup have improved clinical outcomes, and that cell culture 
models of this class have increased sensitivity to radiation. 

Methods: We analyzed novel transcriptional profiling data from 104 HPV+ HNSCC tumors in tandem with 
two publicly available sources. Transcriptional data was correlated with viral integration, tumor genomic 
features and clinical outcomes. Derived tumor subclasses were modeled with HPV+ cells in culture. 

Results: We found a single transcriptional module that naturally subclassifies HPV+ HNSCC tumors 
based on a bimodal pattern of gene expression. The subclass-defining gene set was correlated with NF-
κB target expression. Tumors with high expression of this NF-κB module, were rarely associated with 
activating PIK3CA alterations or viral integration, expressed higher levels of E2 and had decreased 
APOBEC mutagenesis. Alternatively, they harbored alterations of NF-κB regulators, TRAF3 and CYLD. 
HPV+ HNSCC cells in culture with experimental depletion of TRAF3 or CYLD displayed increased 
expression of the subclass-defining genes and robust radio-sensitization, thus recapitulating both the 
tumor transcriptional state and improved treatment response observed in patient data. 

Conclusions: Identification of a cohesive class of HPV-driven tumors without canonical features of HPV 
oncogenesis challenges the accepted models of HPV carcinogenesis. Recognition of this highly 
identifiable, biologically distinct tumor subclass with improved response to radio-therapy may 
fundamentally alter how HPV+ HNSCC patients are treated.
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FUNCTIONAL SCREENS FOR MICRORNAS AND THEIR MRNA TARGETS REGULATING 
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Introduction: The progression of anchorage-dependent epithelial cells to anchorage-independent (AI) 
cells is a critical hallmark and an early event of malignant transformation. Hence, alterations in genes 
involved in AI growth can predict the progression of precancerous lesions to invasive cancer. Using an in 
vitro model of HPV-transformed cells representing cervical precancerous lesions, we previously showed 
that acquisition of AI growth is associated with (epi)genetic changes, including altered expression of 
miRNAs. Here we developed a novel high-throughput functional screening method using Ultra-Low-
Attachment (ULA) plates to investigate miRNAs driving AI growth. 

Methods: A proof-of-concept functional screen on cervical cancer cells SiHa was developed using 96-
well ULA plates (Huseinovic, 2022). Cells were transfected with a miRNA mimic library (n=2019) and cell 
viability was measured to identify miRNAs affecting AI growth. The screen was further optimized on 384-
well adherent and ULA plates, and performed with a comprehensive library of 2574 miRNA mimics in 
HPV16/18-transformed keratinocytes (FK16A/FK18B). Additionally, we performed a complementary 
CRISPR/Cas9 screen with a genome-wide knock-out CRISPR library with anchorage-independent FK18B 
cells cultured on adherent and ULA plates to search for genes affecting AI growth. 

Results: We successfully performed miRNA mimic screens and, based on the validation in three cell 
lines, were able to identify 40 miRNAs affecting AI growth during HPV-induced transformation. 
CRISPR/Cas9 screen and subsequent gene ontology analysis revealed the enrichment of several 
relevant pathways involved in AI growth. Further functional validation and integrated data analysis of 
miRNA mimic and CRISPR/Cas9 screens are ongoing to identify miRNAs and their target mRNAs 
involved in the acquisition of anchorage independence. 

Conclusions: We successfully developed and completed miRNA and CRISPR/Cas9 functional screens 
on ULA plates. We identified miRNAs, genes, and pathways that regulate AI growth. These findings can 
be used for risk stratification and treatment of precancerous lesions that are at the edge of malignant 
transformation.
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Introduction: Many women are diagnosed with human papillomavirus (HPV)-associated low-grade 
cervical dysplasia (CIN) each year. Most women will exhibit restoration to a healthy cervix; however, a 
few will progress to high-grade CIN, which increases their risk of developing cancer. We have 
demonstrated that miRNAs, including miR-4488, are dysregulated in women with progressive CIN. 
Pathway analysis using miRPathDB2.0 revealed enrichment of mRNA involved in Wnt (Wingless and Int-
1) signaling as targets of the miRNAs downregulated in progressive CIN. Wnt signaling, previously found 
to be activated in cervical cancer, promotes migration in part through the action of matrix 
metalloproteinases (MMPs), also previously found upregulated in cervical cancer. We hypothesize that 
HPV onco-proteins E6/E7 promote cervical dysplasia progression by downregulating miRNAs and 
promoting migratory phenotypes through Wnt signaling activation and induction of MMP expression. 

Methods: MiR-4488 expression was analyzed in primary cervical cells expressing HPV-16 E6/E7 
(Primary-E6/E7) compared to vector controls. Synthetic miR-4488 mimics and inhibitors were used to 
confirm putative mRNA target MMP15 via 3’UTR reporter assays and for increased cell migration using a 
wound healing assay. Expression of MMP15 was examined in cells expressing HPV-16 E6/E7 compared 
to vector controls by qPCR. Wnt signaling activation was measured in HPV-16 E6/E7 expressing C-33A 
cells (C-33A-E6/E7) compared to vector controls using a Wnt responsive reporter assay. 

Results: Expression of HPV oncogenes E6/E7 led to downregulation of miR-4488 (2-fold), increased Wnt 
signaling activation (p<0.01), and increased MMP15 gene expression (p<0.05). Increased migration was 
observed in cells transfected with an inhibitor of miR-4488 (p<0.05). 

Conclusions: Downregulation of miR-4488, expression of MMP15, and activation of Wnt signaling may 
be early indicators of oncogenic HPV E6/E7 overexpression and CIN progression.
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DISRUPTION OF MUS MUSCULUS PAPILLOMAVIRUS 1 (MMUPV1) E8^E2 ACTIVITY INDUCES E4 
PROTEIN EXPRESSION AND PREVENTS WART FORMATION 

Franziska Kühner1, Margaret Wong2, Elke Straub1, John Doorbar3, Thomas Iftner1, Richard 
Roden2, Frank Stubenrauch1 
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Introduction: The E8^E2 protein is a conserved repressor of papillomavirus replication and transcription. 
We have recently reported that the inactivation of the E8 start codon in the MmuPV1 genome (E8-) 
increases viral gene expression in cultured keratinocytes, but surprisingly fails to form warts in immune 
deficient Foxn1nu/nu mice. 

Methods: keratinocyte culture, mouse model 

Results: To confirm that the loss of E8^E2 is responsible for the failure to form warts in vivo, we mutated 
the E8 splice donor (E8 SD mt) used to generate the E8^E2 RNA. This resulted in increased viral 
transcription in mouse keratinocytes comparable to E8-. HPV E8^E2 proteins recruit NCoR/SMRT 
complexes to repress transcription and replication. Co-immunoprecipitation experiments revealed that 
NCoR/SMRT complex components HDAC3, GPS2, and TBLR1 interact with MmuPV1 E8^E2 and that 
these interactions are reduced by mutation of conserved E8 residues K2R/L3P/K4R. E8 RPR mt 
genomes displayed increased viral transcription in mouse keratinocytes, and siRNA knock-downs 
confirmed that NCoR/SMRT components contribute to the inhibition of transcription and replication by 
E8^E2. This suggests that the E8^E2 protein functionally interacts with NCoR/SMRT corepressor 
complexes similar to HPV. Consistent with E8- genomes, E8 SD mt and E8 RPR mt genomes do not 
induce warts in Foxn1nu/numice. Interestingly, MmuPV1 genomes with impaired E8^E2 activity lead to a 
greatly enhanced number of mouse keratinocytes expressing the late viral E4 protein despite being 
maintained in undifferentiated conditions. 

Conclusions: The increased gene expression from MmuPV1 E8-, E8 SD mt and E8 RPR mt genomes is 
due to the loss of E8^E2 or preventing its interaction with NCoR/SMRT complexes, and the data confirm 
that E8^E2 is required for wart formation in vivo. The induction of E4 protein expression in cultured 
murine keratinocytes from E8^E2 mt genomes suggests that the viral late phase is aberrantly induced in 
undifferentiated cells which might be incompatible with tumour formation in vivo.
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DOWNREGULATION OF HSA-MIR-193A/B-3P CONTRIBUTES TO ANCHORAGE-INDEPENDENT 
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Introduction: Cervical cancer is caused by a persistent infection with high-risk types of HPV and 
accumulation of (epi)genetic alterations in the host cell. Acquisition of anchorage-independent growth 
represents a critical hallmark during HPV-induced carcinogenesis, thereby yielding most valuable 
biomarkers for early diagnosis and therapeutic targets. In a previous study, we found that miR-193a-3p 
and miR-193b-3p were involved in anchorage-independent growth. This study aimed to delineate the role 
of miR-193a/b-3p in HPV-induced carcinogenesis and to identify their target genes related anchorage-
independent growth. 

Methods: Cell viability and colony formation were assessed in SiHa cancer cells and HPV-16 and -18 
immortalized keratinocytes (FK16A/FK18B) upon miR-193a/b-3p overexpression to validate their 
functional involvement. Online target predicting programs (StarBase and miRDB) were used to find 
candidate mRNAs targets of miR-193a/b-3p. mRNA targets were further selected based on publicly 
available expression data. Targets were validated by RT-qPCR and luciferase assays. 

Results: miR-193a-3p and miR-193b-3p largely reduced cell growth of SiHa, FK16A and FK18B in 
anchorage-independent conditions and showed minor effect in anchorage-dependent conditions. Fifteen 
genes were identified as potential targets related to anchorage-independence. Seven genes showed 
reduced mRNA expression upon miR-193a-3p and miR-193b-3p overexpression. A direct interaction was 
confirmed using luciferase assays for 6 genes: LAMC1, KRAS, PPP2R5C, PTK2, SOS2 and STMN1. 
Both miR-193a/b-3p are downregulated in high-grade CIN lesions and miR-193b-3p also downregulated 
in cervical cancers. All 6 targets were overexpressed in cervical cancers and/or high-grade CIN lesions. 

Conclusions: miR-193a-3p and miR-193b-3p reduce anchorage-independent growth of HPV-
transformed cells through targeting LAMC1, KRAS, PPP2R5C, PTK2, SOS2 and STMN1. Target 
upregulation in cervical cancer underlines the biological relevance of miR-193a-3p and miR193b-3p 
downregulation during HPV-induced carcinogenesis.
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MASTOMYS COUCHA: A UNIQUE ANIMAL MODEL FOR PAPILLOMAVIRUS-INDUCED SKIN 
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Introduction: Animals are indispensable to provide an empirical bona fide equivalent for 
pathophysiological processes in humans. To act as a preclinical model, an animal has to fulfill certain 
criteria by reflecting face validity, complexity and predictability of a disease. Here, I will describe some 
properties of the rodent Mastomys coucha. Although still not yet very common in the scientific community, 
the model is well known in various research fields and was successfully used to study the role of 
cutaneous papillomaviruses in non-melanoma skin cancer (NMSC) development, in testing vaccines and 
in dissecting the mechanisms of viral immune escape. 

Methods: The Mastomys coucha colony is naturally infected by the cutaneous MnPV. Serology, ELISAs, 
VLP, pseudovirion productions and neutralization assays were performed as described. 

Results: MnPV acts in combination with UV via a “hit-and-run” mechanism in the development of NMSC. 
Moreover, monitoring seroconversion during the permissive cycle, a novel humoral escape mechanism 
was identified. The initial synthesis of a longer L1 isoform unable to form mature capsids only induces 
non-neutralizing antibodies. This strategy allows viral amplification and spread. Only after a delay of a 
couple of months neutralizing antibodies appear, now directed against the shorter form of L1 that forms 
mature viral particles necessary to encapsulate progeny viral DNA. The implication of these findings were 
discussed, especially in the light of our vaccination experiments where we showed that – in contrast to L1 
short – immunization with the only 34 amino acid longer L1 isoform completely failed to prevent skin 
tumor formation. 

Conclusions: Mastomys coucha is a valuable preclinical model to answer a variety of questions in the 
context of papillomavirus-induced carcinogenesis. In future experiments, the generation of germ-free 
animals and their subsequent recolonization with defined microorganisms should show the impact of the 
microbiome on skin cancer formation after infection with cutaneous PVs.
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MMUPV1 CAN INDUCE AN INVASIVE CANCER PHENOTYPE IN ADULT IMMUNE-COMPETENT 
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Introduction: Development of cancer in adult mammals is thought to take months or years from the time 
of initiation, be it by chemical carcinogens, cancer driver mutations, or cancer-causing pathogens such as 
oncogenic viruses. The mouse papillomavirus MmuPV1 is a useful preclinical model for human 
papillomavirus (HPV)-induced cancers, causing cancers in both immune-deficient and certain immune-
competent mouse strains (e.g. FVB/NTac). Prior studies on MmuPV1 have focused on cancer 
development 3-6 months post infection. 

Methods: We have assessed lesions in inbred, immune-competent FVB/NTac mice, 1-4 weeks post 
infection at the base of the tongue (where in humans HPVs cause oropharyngeal cancer). We pursued 
parallel studies in FVB-KRT14-HPV16E5-transgenic (FVB-E5) mice that express the HPV16 E5 
oncogene in stratified epithelia; these mice are more susceptible to MmuPV1-induced disease (Torres et 
al., Virology, 2020). MmuPV1 does not encode an E5 oncogene. 

Results: We were surprised to find that invasive cancers (independently scored by two pathologists: 
J.P.S & R.H.) developed in FVB and FVB-E5 mice within two weeks of infection, more frequently in E5-
transgenic mice than in non-transgenic mice (p = 0.023). Dysplasia developed within one week. Cancers 
arose in both sexes (p = 0.79). Cancers and dysplastic lesions, positive for MmuPV1 by RNAscope, 
mostly disappeared by four weeks post infection with ~109 genome equivalents of virus, but cancers 
persisted for at least four weeks post infection with 1010 genome equivalents of virus. By contrast, 
infection of the rostro-dorsal (anterior) tongue with 1010 genome equivalents resulted in mild to moderate 
dysplasia but no cancers (p = 0.0040). No neoplastic lesions arose in mock-infected mice. 

Conclusions: These findings indicate MmuPV1 can induce rapid onset of neoplastic lesions including 
cancers, depending on the site of infection. We are currently investigating the tissue specificity and 
transience of these lesions and the role they play in longer-term development of MmuPV1-induced 
disease.
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Introduction: Persistent infections of the skin with HPV of genus beta (beta-HPV) in immunocompetent 
individuals are asymptomatic, but in immunosuppressed patients, beta-HPV infections exhibit much 
higher viral loads on the skin and are associated with an increased risk of skin cancer. Unlike with 
HPV16, the impact of beta-HPV early genes on the innate immune sensing of viral nucleic acids has not 
been studied. 

Methods: We used primary skin keratinocytes (PHK) expressing individual HPV8 early genes and U2OS 
cells expressing all HPV8 genes as well as well-defined ligands of the nucleic-acid-sensing receptors 
RIG-I, MDA5, TLR3, and STING to analyze a potential functional interaction using cell culture, qRT-PCR 
and ELISA. 

Results: We found that PHK and U2OS cells express RIG-I, MDA5, TLR3, and STING, but not TLR7, 
TLR8, or TLR9. While HPV16-E6 downregulated the expression of RIG-I, MDA5, TLR3, and STING and, 
in conjunction with HPV16-E7, effectively suppressed type I IFN in response to MDA5 activation, the 
presence of HPV8 early genes showed little effect on the expression of these immune receptors, except 
for HPV8-E2, which was associated with an elevated expression of TLR3. Nevertheless, whole HPV8 
genome expression, as well as the selective expression of HPV8-E1 or HPV8-E2, was found to suppress 
MDA5-induced type I IFN and the proinflammatory cytokine IL-6. Furthermore, RNA isolated from HPV8-
E2 expressing PHK, but not control cells, stimulated a type I IFN response in peripheral blood 
mononuclear cells, indicating that the expression of HPV8-E2 in keratinocytes leads to the formation of 
stimulatory RNA ligands that require the active suppression of immune recognition. 

Conclusions: These results identify E1 and E2 as viral proteins that are responsible for the immune 
escape of HPV8 from the innate recognition of viral nucleic acids, a mechanism that may be necessary 
for establishing persistent beta-HPV infections.
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Introduction: The development of actinic keratoses and squamous cell carcinoma of the skin is 
associated with infections with HPV of genus beta (betaHPV), especially in immunosuppressed patients. 
To date, targeted therapy against betaHPV-associated skin cancer is not available due to the large 
number of betaHPV without defined high-risk types. We therefore tested whether an in-situ 
autovaccination strategy through activation of innate antiviral immunity may represent a suitable approach 
to develop a personalized immunotherapy preventing the formation of betaHPV-associated skin cancer. 

Methods: K14-HPV8 transgenic mice were used in which skin tumor development can be induced within 
3 weeks after physical skin damage such as tattooing. We administered the following nucleic acid 
receptor ligands locally by tattooing into the murine skin: Y-DNA (cGAS/STING ligand), CpG1826 (TLR9 
ligand), R848 (TLR7/8 ligand) and poly(I:C) (MDA5/TLR3 ligand). Mice were examined for tumor 
development and biopsies from tattooed skin were analysed by FACS, qRT-PCR and 
immunohistochemical stainings. 

Results: While skin tumors were induced in control animals, tattooing TLR7/8 (R848) and TLR9 
(CpG1826) ligands reduced tumor formation by 50% and the cGAS/STING ligand (Y-DNA) by 25%. 
Strikingly, poly(I:C) treatment completely prevented tumor growth in K14-HPV8 mice. Induction of the 
interferon-induced genes CXCL10 and IFIT1 by poly(I:C) depended on the activation of MDA5. FACS 
analysis revealed increased numbers of total as well as activated CD4+and CD8+ T-cells in poly(I:C) 
treated skin. By using immunohistochemistry, T-cells were found in the skin of poly(I:C)-treated animals 
but not in skin tumors of untreated control mice. T-cell depletion demonstrated a predominant role of CD4 
T cells in HPV8 induced tumor development. 

Conclusions: Taken together, our findings identify the MDA5 ligand poly(I:C) as a promising candidate 
for in situ autovaccination approaches, which might very well serve as a benchmark for the development 
of treatment strategies against betaHPV-related diseases.
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Introduction: Cervical cancer is one of the most preventable types of cancer, yet too many women die of 
cervical cancer in low- and middle-income countries (LMICs) because prevention and treatment services 
are unavailable. Over 300,000 women die of cervical cancer each year; >90% of these deaths occur in 
LMICs. The World Health Organization is leading a global effort to scale interventions that will eliminate 
cervical cancer for future generations. 

Methods: With support from Unitaid, CHAI has been working since 2019 to expand access to critical 
tools and services that will enable this expansion in access to screening and treatment for pre-cancer. 
CHAI operates cervical cancer programs in partnership with 10 countries in Africa and Asia. 

Results: With partner governments, the project has successfully reached women with effective 
secondary prevention services by leveraging and scaling-up existing tools: particularly HPV tests for 
screening, and portable devices to treat precancerous lesions. The project has brought HPV test prices 
down by ~40%, cut the cost of thermal ablation devices by 45%, and cut the cost of portable LEEP 
devices by 20%. The project has screened >725,000 women and treated 82% of screen-positive women. 
The project has established hundreds of screening and treatment sites offering integrated service 
delivery: improving access to screening using Visual Inspection with Acetic Acid, expanding HPV testing 
via existing testing platforms and introduction of self-sampling, increasing awareness on screening and 
treatment, decentralizing treatment using portable devices, building health worker capacity, tracking 
patients throughout care, and generating significant learnings to further scale-up these solutions. 

Conclusions: By demonstrating effective delivery models for screening, treatment, and linkages to care 
using existing tools, the project is supporting countries to make significant progress towards WHO’s 
elimination targets and laying the groundwork for a multi-pronged approach with the scale-up of 
innovative, affordable, point-of-care screening technologies once available.
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Introduction: Cancer incidence and mortality are disproportionally high and on the rise in low-and-middle 
income countries (LMIC), contributing to wide-ranging social and economic inequalities. There is an 
urgent need for accessible and affordable screening, diagnostic, and treatment methods that can 
counteract these trends. Recognizing this crisis, in 2013 the U.S. National Cancer Institute solicited 
applications for academic-industry partnerships to develop emerging technologies for imaging, 
detection/diagnosis, prevention, and treatment of cancer in LMIC. 

Methods: As part of this initiative, our two teams worked independently on cervical cancer prevention. 
Each team developed a new technology for treatment of precancerous cervical changes. The 
technologies that were developed included CryoPop, CryoPen and hand-held thermal ablation. The new 
products were tested in randomized clinical trials using cure rates of high-grade cervical pre-cancer. 
Histopathologic diagnosis was assessed both pre and post treatment. 

Results: Despite our different approaches, our groups encountered similar technical, administrative, and 
research challenges through the development process. Both teams noted the difficulty of obtaining 
biopsy-based cases in low resource settngs where excision therapy is widespread. Here, our goal is to 
disseminate important lessons learned in order to provide a blueprint for other teams working on the 
development of innovative cancer technologies for LMIC. 

Conclusions: Despite significant advances in screening and early detection technologies, cervical 
cancer remains the fourth leading cause of cancer death globally with over 90% of incidence and 
mortality occurring in LMIC. Our teams’ projects focused on the development and validation of three 
alternative treatment devices for high-grade precancerous changes that can facilitate the implementation 
of “screen and treat” approaches in low-resource settings.
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Introduction: Low-cost ablative treatment is being evaluated and recommended for treatment of cervical 
precancers among women with a type 1 transformation zone. Recent studies have reported sub-optimal 
success rate for cryotherapy to treat cervical precancers in women living with HIV (WLHIV). A randomized 
control trial assessing efficacy of a battery-operated thermal ablator for treatment of precancers is 
ongoing in Zambia. We describe preliminary results of treatment efficacy stratified by HIV status. 

Methods: VIA screen-positive women eligible for ablative treatment were randomized to receive thermal 
ablation, cryotherapy or LLETZ. Treatment success at 6- and/or 12-month follow-up was negative HPV 
status among those HPV positive at baseline. and negative VIA test among those HPV negative at 
baseline. 

Results: A total of 3065 women with baseline HIV status information have been randomized to treatment, 
1797 (59%) of whom were HIV-positive. Almost all HIV-positive women (99%) were on anti-retroviral 
therapy (ART). Among 1055 (83%) HIV-negative and 1508 (84%) HIV-positive women eligible for follow-
up, 743 (70%) HIV-negative and 937 (62%) HIV-positive women had complete follow-up data for 
assessment of treatment success (TS). Overall, TS was significantly lower among HIV-infected women 
compared to HIV-negatives (56% [539/937] versus 84% [627/743]; p-value<0.001). Similar TS rates and 
rate differences were observed regardless of type of treatment received. TS among WLHIV was lower for 
the HPV positive women. While success rates were around 90% among HPV-negative women regardless 
of HIV-infection status and type of treatment, that for HPV positive women was substantially lower - 67% 
and 40% for the HIV-negative and HIV-positive women respectively 

Conclusions: With the current WHO initiative for Cervical Cancer Elimination, these findings highlight the 
challenges in eliminating the disease in women living with HIV through treatment of premalignant lesions. 
Investigations are underway to determine the underlying causes of the low success rate.
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Introduction: Compromised margins after LLETZ could be an indication of treatment failure. The 
International Federation of Cervical Pathology and Colposcopy (IFCPC) recommends that the type of 
excision should be chosen to ensure adequate treatment according to the transformation zone (TZ) type. 
However, additional characteristics related to the presence of compromised margins may help improve 
excision criteria and therefore post-treatment outcomes. We aimed to identify clinical, and 
sociodemographic and reproductive health characteristics that may be associated with compromised 
margins in treated women in ESTAMPA. 

Methods: In ESTAMPA, women aged 30-64 years were screened with HPV testing and cytology and 
referred to colposcopy with biopsy as needed. Women without CIN2+ were recalled at ~18 months for a 
second HPV test with colposcopy and biopsy as needed. All CIN2+ cases were referred to LLETZ. We 
explored the TZ type reported on colposcopy with the excision type to understand practitioners’ 
adherence to IFCPC recommendations. Associations between clinical and sociodemographic and 
reproductive health characteristics with compromised margins were assessed using odds ratios (OR) 
estimated with multivariate logistic regressions. 
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673 treated women were included in the analyses.Among them,124 (18.4%,95%CI 15.7-21.5)had 
compromised margins.Most excisions (66.5%) were type2 even among women with TZ type3 (67.9%) 
(Table1). Women with HSIL+ cytology,positive major or suspicion of cancer colposcopic 
impression,TZtype3, CIN3+before treatment,or not have been screened within 2 years before last 
cytology were significantly associated with compromised margins while HPV16/18 infection was not 
associated (Table2). Table 1. Type of excision according to transformation zone type overall and by 
compromised margins statusTable 2. Characteristics associated to compromised margins in ESTAMPA 
participants treated with 
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Conclusions: Reinforcing practitioner’s adherence to established cervical treatment recommendations is 
needed. Special considerations for choice of treatment are required for women at increased risk of 
incomplete treatment (HSIL+ cytology, TZ type 3, high-grade colposcopy impression, CIN3+) to improve 
cervical cancer prevention.
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Introduction: Cervical cancer persists as a leading cause of women’s cancer deaths in LMICs, especially 
among women living with HIV (WLHIV). Aiming to eliminate cervical cancer, WHO recommends countries 
transition to screening with a high-performance test. SUCCESS (Scale-Up Cervical Cancer Elimination 
with Secondary Prevention), a project funded by Unitaid and implemented by Expertise France, Jhpiego, 
and UICC, is supporting LMICs to introduce new technologies for cervical cancer prevention. Early results 
of this effort are presented here. 

Methods: Since 2020, SUCCESS project is harnessing multi-stakeholders’ engagement led by Ministries 
of Health to drive efforts to introduce and scale-up HPV testing with self-sampling and thermal ablation 
treatment in Burkina Faso, Côte d'Ivoire, Guatemala, and the Philippines, to reach 175,000 women 
including 40% WLHIV by 2023. Key interventions include civil society engagement, advocacy and 
resource mobilization, procurement and management of key products, updating policies and training 
materials, increasing awareness and demand creation, and strengthening training and health information 
systems using e-learning and digital health solutions. 

Results: By June 2022, 42,469 women were screened with HPV test in the four countries, including 
8,647 (20.4%) of WLHIV; 87.6% with self-sampling. HPV positivity rate was 11.6% (n=3,918) among HIV 
negative women and 23.9% (n=2,066) among WLHIV. 1,121 of HPV+ women received ablative or 
excisional treatment according to algorithm used. Main challenges are related to system strengthening, 
especially ensuring continuous availability of essential equipment and supplies, timely turnaround of test 
results and timely treatment, follow-up, quality and integration of services. 

Conclusions: SUCCESS’ project experience shows that introducing HPV testing with self-sampling in 
LMICs is feasible and promising. Government commitment, CSO engagement, health financing, 
coordination and partnership are key to advance this process. The tools and lessons learned from 
SUCCESS project implementation will inform efforts to scale-up HPV testing and treatment in other 
LMICs in the coming years.
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Introduction: As part of the WHO-led global effort to eliminate cervical cancer, the government, 
supported by the SUCCESS project, funded by Unitaid and implemented by Expertise France, Jhpiego, 
and UICC, is working to screen 40,000 women with HPV testing by 2023, including 46% of WLHIV, and to 
treat eligible women with thermal ablation or LLETZ in Burkina Faso. 

Methods: The Ministry of Health supported by SUCCESS began screening women with HPV testing in 
June 2021. The WHO-recommended screening-triage-treatment algorithm-1 was adopted to manage 
HPV-positive women, using VIA as the triage method. In 2022, a decision was made to change to the 
screening and treatment approach for women in the general population and for WLHIV use the screening 
and treatment for women positive for HPV 16, 18, and 45, and the screening-triage-treatment for women 
positive for the other HPV types. This change in algorithm aimed to reduce lost to follow-up as most 
women live in rural/remote areas with limited access to health services. 

Results: In 2021, 4893 women were screened, including 1037 (21%) of WLHIV. 787 (16%) tested HPV 
positive. 519 (66%) HPV positive women received VIA triage and 148 (28%) resulted VIA positive. Among 
those VIA positive, 137 (92%) received ablative or excisional treatment according to eligibility.  In the 1st 
semester 2022, 8805 women were screened, including 1828 (21%) of WLHIV). Of the 667 treatments 
performed in 2022, 562 (84.25%) were done in the general population where the systematic treatment 
was 89% on 631 womens recieved visual assessment for treatment (562/631). 105 WLHIV were treated 
out of 167 who received VAT (62.9%). Systematic treatment was 87% for HPV 16,18,18_45 (29/33). For 
the other genotypes 76 women were treated, including 45 VAI+ and 31 VIA-.  

Conclusions: Implementing new WHO recommended algorithms for cervical precancer screening and 
treatment require close monitoring and can lead to services strengthening.
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Introduction: Cervical cancer (CC) is the leading cause of mortality by cancer in Sub-Saharan Africa. 
The human papillomavirus (HPV) infection is recognized as a necessary and sufficient cause for CC. 
Population-specific estimates of HPV prevalence in the Democratic Republic of Congo (DRC) is unknown. 
This study aims at estimating the prevalence of HPV and identifying predominant genotypes circulating in 
Kinshasa, DRC. 

Methods: Between July 2015 and July 2018, women were invited to attend a screening program at Mont-
Amba Health Centre in Kinshasa. Cervical specimens were collected using the Preservcyt® medium. 
HPV DNA testing was performed for all the specimen using real-time polymerase chain reaction. 

Results: During the 2-years period, a total of 1870 woman aged 25-82 years were screened. The mean 
age was 46 years (± 11.4). The overall HPV prevalence was 28.2% (95% CI: 26.1-30.3). HrHPV 
prevalence was 24.8% (95% CI: 22.8-26.8). Women younger than 30 years had the highest overall HPV 
prevalence (42.2%, 95% CI: 34.7-49.9). A second peak of prevalence was observed in women aged 60 
years and older. HPV68 (5.5%, 95% CI: 4.5-6.6) was the most prevalent HPV type. 

Conclusions: The distribution of HPV genotypes among women in our population was different 
compared to other world regions. A key finding was that HPV68 was the most prevalent HrHPV genotype. 
These findings highlight the need for the determination in our population of the etiologic fraction of 
different HPV types in invasive cervical cancers. This will guide the development of next-generation 
vaccines covering the most prevalent HPV types found in our region.
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Introduction: Women living with HIV (WLWH) have a 6-fold increased risk to develop cervical cancer 
(CC), which mostly arises from persistent infection with high-risk (HR-) human papillomavirus (HPV). 
Tanzania has the highest HPV prevalence in East Africa, with a HR-HPV positivity rate of 46.7% among 
WLWH. From 07/2021-09/2022, WLWH attending a care-and-treatment-center in Ifakara, southern-
central Tanzania, were screened for HPV. 

Methods: Inclusion criteria were: age 18-65 years, enrollment in Kilombero and Ulanga Antiretroviral 
Cohort, at least 3-months on antiretroviral therapy, non-pregnant and consent provision. Women with 
known invasive CC or conditions interfering with cervix visualization were excluded. After cervical self-
sampling (Evalyn®Brush); with Seegene AnyplexTM II 28 HPV Detection Test, 19 HR-HPV and 9 low-risk 
(LR-)HPV were genotyped. The project, ethically approved (TMDA-WEB0021/CTR/002/03), is registered 
(ClinicalTrials.gov NCT03633643). 

Results: 1494 WLWH with a median age of 45 years (18-65 ), median number of pregnancies of 4 (0-14) 
and median number of births of 4 (0-12) were enrolled. 1066 (71.5%) did not use any contraceptive 
methods. Median time of HIV diagnosis was 9 years ago (recent–25 years) and 38.7% (n=575) were 
stage-1, 22% (n=327) stage-2, 26.9% (n=400) stage-3 and 12.4% (n=184) stage-4. At baseline, HPV was 
undetectable in 1099 (73.8%) and detected in 462 (30.9%), specifically 35 (15.8%), 16 (15.2%), 18 
(15%), 58 (13%), 53 (11.9%), 33 (10.6%), 52 (10.2%), 59 (7.81%), 68 (7.59%), 45 (6.94%), 39 (6.72%), 
73 (6.51%), 51 (6.29%), 82 (5.42%), 66 (4.99%), 69 (4.34%), 56 (3.90%), 31 (3.47%) and 26 (0.65%). 
Infections with multiple HR-HPV types were found in 12.31% (n=184). The most prevalent LR-HPV type 
was 42 (27.6%). 

Conclusions: This study provides valuable information about HPV prevalence in a WLWH cohort prior to 
the implementation of the national HPV immunization program. Furthermore, WLWH with HR-HPV have 
access to monitoring and treatment (VIA, thermal ablation, LEEP); which will be also evaluated.
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Introduction: Cervical cancer is the leading cause of cancer deaths in Kenya. The World Health 
Organization recommends linkage to treatment after screening as a key intervention to achieve 
elimination. A ‘screen-and-treat’ approach is the most feasible approach in low and middle-income 
countries, where loss to follow-up is high. While cryotherapy has been previously used in Kenya for 
treatment of cervical pre-cancerous lesions (PCL), adoption has been limited by cost of refilling treatment 
gases and bulkiness. As part of the national cervical cancer screening and treatment scale-up, NCCP has 
adopted thermal ablation (TA) for PCL treatment. We present the findings and lessons of the roll-out of 
TA in primary care in Kenya. 

Methods: Implementation was done through collaboration between NCCP (Ministry of Health), CHAI and 
the respective county departments of health between 2020-2021 in 25 counties. The implementation 
package consisted of training and mentorship – provided by a team of master-trainers as well as county 
level trainers. In addition, procurement of high quality-assured, portable TA equipment i.e., Liger© (Liger 
Medical LLC) and Wisap© (Wisap Medical Technologies GmbH) be used to provide treatment of PCL. 

Results: Currently, 820 TA devices have been distributed and 6000 healthcare workers trained on 
cervical cancer screening and treatment using TA. Contribution of TA in treatment of PCL in the 25 
counties increased from 0% (0/787) in January-June 2019 to 18.8% (369/1959) in January-June 2022 
(p<0.001). Cervical PCL treatment is now possible at lower-level primary care facilities (dispensaries and 
health centers) even in areas with power interruptions. 

Conclusions: Adoption of TA can improve cervical cancer screening and treatment at primary care. 
However, continuous mentorship is necessary to sustain such interventions, while maintaining quality of 
the screening program.
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Introduction: We conducted an integrated population-based analysis of subtype-specific cervical cancer 
incidence, survival, and incidence-based mortality by race and ethnicity, with correction for hysterectomy 
prevalence. 

Methods: Using the Surveillance, Epidemiology and End Results (SEER) 21 and 18 registries, we 
evaluated age-adjusted incidence rates of primary malignant cervical cancer cases among women >15 
years of age between 2000- 2018 (SEER21) and incidence-based mortality rates among deaths from 
2005-2018 (SEER18), per 100,000 person-years, respectively. Rates were stratified by histologic subtype 
and race and ethnicity (incidence and mortality), as well as by stage and age at diagnosis (incidence 
only). Rates were corrected for hysterectomy using data from the Behavioral Risk Factor Surveillance 
System. We estimated five-year relative survival by histologic subtype and stratified by stage at diagnosis. 

Results: Black and Hispanic women had the highest rates of cervical squamous cell carcinoma (SCC) 
respectively, while rates of cervical adenocarcinoma (ADC) were highest among Hispanic and White 
women, respectively, particularly for localized ADC. Incidence rates of both SCC and ADC peaked at 
ages 35-44 years for White women; however, rates of SCC and ADC in Black and SCC in Hispanic 
women continued to increase with age, peaking at 65-74 years. Although Black women had the lowest 
incidence of ADC, they had the highest overall mortality-rates and lowest five-year relative survival, for 
both SCC and ADC, irrespective of stage. Disparities in survival were particularly pronounced for Black 
women with regional and distant ADC, compared to other racial and ethnic 
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Conclusions: Although Black women are less likely to be diagnosed with ADC compared to all other 
racial and ethnic groups, they experience the highest mortality rates for this subtype, likely attributed to 
the poor survival observed for Black women diagnosed with regional and distant ADC.
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Introduction: Dual-stained cytology (DS) for p16/Ki67 is potentially a more effective triage than liquid-
based cytology (LBC) after primary HPV screening, but data from HPV-vaccinated populations are 
limited. Compass is a major RCT in Australia - primary randomization is to HPV vs LBC screening; 
recruitment is stratified by birth-cohort according to whether offered HPV vaccination (born</>= 1980), 
with vaccination coverage of 50-70%+ in catch-up cohorts vaccinated in 2007-9 to 26 years. 

Methods: In the main trial, 75,875 women aged 25-74 were recruited from 2015-2019; 50,732 were 
randomized to HPV screening, of these 43,693 were routine screeners; 576 (1.3%) had HPV16/18 and 
3,396 (7.8%) had another high-risk HPV infection (HPVOHR). Women with HPVOHR were prospectively 
secondarily-randomized to DS vs LBC triage; women with HPV16/18 were referred to colposcopy with 
concealed DS testing. Triage-negative women had 12-month follow-up with HPV and a further 6 months 
follow-up for colposcopy/biopsy data; DS and LBC sensitivity and specificity were estimated using worst-
case histology over the period. 

Results: For routine screeners, for both CIN2+ and CIN3+, DS had high absolute sensitivity (77-88%) for 
both vaccinated/unvaccinated populations and across type-groups (HPV16/18 and HPVOHR), but 
specificity was higher for HPVOHR(68-74%) vs HPV16/18(50-60%) (Table 1). Findings were similar for all 
primary-randomized women (including those not in routine screening). In the prospective secondary-
randomized comparison for HPVOHR vs. LBC, DS had higher relative CIN2+ sensitivity 
(1.63[95%CI:1.38–1.92]) but lower specificity (0.75[95%CI:0.73–0.77]). For CIN3+, relative 
sensitivity/specificity were 1.52[95%CI:1.24-1.87] and 0.73 [95%CI:0.71-0.75], respectively (Table 
2). 
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Conclusions: DS triage performance was consistent across vaccinated/unvaccinated cohorts. The 
specificity of DS appears higher in HPVOHR. Relative to LBC, DS has higher sensitivity for CIN3+, 
indicating a useful role in programs with partial genotyping where DS+ HPVOHR+ can be immediately 
referred alongside HPV16/18+. DS has potential for automation which should facilitate implementation at 
scale in high-income countries.
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Introduction: A fraction of HPV-positive women initially diagnosed with ≤CIN1 are subsequently 
diagnosed with CIN3 or cancer (CIN3+). We aimed to explore the role of triage tests and women’s 
baseline characteristics as potential markers for detection of CIN3+ during follow-up in HPV-positive 
women without cervical disease at entry in ESTAMPA. 

Methods: In ESTAMPA, women aged 30-64 years were screened with HPV and cytology and referred to 
colposcopy with biopsy and treatment as needed. Those without evidence of cervical precancer (CIN1, 
negative biopsy, or negative colposcopy) were recalled to a follow-up visit at ~18 months for further 
disease ascertainment. Odds ratios adjusted by clinical and sexual and reproductive characteristics were 
used to estimate the risk of subsequent CIN3+ among HPV positive women initially diagnosed with 
≤CIN1. The association of clinical and sexual and reproductive characteristics was also explored by triage 
result. 

Results: 3,161 HPV-positive women with ≤CIN1 at entry were included in the analysis. 2.6% (95%CI 2.1-
3.2) had CIN3+ at the follow-up visit (73 CIN3, 3 AIS, 6 cancers). Women with positive triage results had 
at least 3-fold the risk of subsequent CIN3+ compared to those with negative triage (Table 1). Among 
women with ≥ASC-US, having ≥4 sexual partners and ≥2 years since the last cytology increased the risk 
of subsequent CIN3+ compared to those with less sexual partners and screened within 2 years (Table 2). 
Among women with non-HPV16/18 infection, having ≥2 years since the last cytology was also associated 
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Conclusions: HPV-positive women with no evidence of precancer at screening but with positive triage 
results, particularly HSIL+ cytology, HC2-RLU≥10, and HPV16/18 are at higher risk of subsequent 
detection of precancer compared to those with negative triage and should be prioritised for follow-up. 
Additionally, sexual behaviour characteristics and screening history may help guide the clinical 
management of HPV-positive women.
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Introduction: Oral oncogenic HPV infection is the cause of HPV-related oropharyngeal cancer. 
Unfortunately, little is known regarding the rate of acquisition of these infections or the natural history. The 
aim of this study was to estimate incidence of oncogenic oral HPV overall, and by country and age group, 
in the multi-national Human Papillomavirus Infection in Men (HIM) Study. 

Methods: HIM Study participants (n=3,137) ages 18-70, who provided at least two oral gargle samples, 
every 6 months for 48 months, were included in this analysis. HPV was genotyped using the HPV SPF10 
PCR-DEIA-LiPA25, (DDL Diagnostic Laboratory, Netherlands) line probe assay. Incidence rates were 
calculated using Poisson models and differences in oncogenic oral HPV acquisition by country and age 
were estimated using the Kaplan-Meier (KM) method. 

Results: Among men from the USA (881), Brazil (1235), and Mexico (1021), 337 acquired an oral 
oncogenic HPV infection. Incidence was 2.4 per 1000 person-months with incidence significantly higher 
among men from the USA compared to men in Brazil and Mexico (3.8 vs 1.9 and 1.7 per 1000 person-
months, respectively). HPV types 52 and 16 were the most common among all men, at 0.8 and 0.6 per 
1000 person-months respectively. Men acquired new oral oncogenic HPV evenly over time (2.4, 2.8, 2.6 
and 2.4 per 1000 person-months at 12, 24, 36 and 48 months respectively). Probability of new oral 
oncogenic infections was higher among men ages 18-24 years (HR; 95% CI 1.44 (1.01-2.05) compared 
to older age groups, with the effect driven by a higher incidence in younger men in Brazil. 

Conclusions: Our data suggest that men are at risk of acquiring oral oncogenic HPV across the lifespan 
with incidence higher among men from USA than those from Mexico and Brazil. To better inform 
development of preventative interventions, future studies should elucidate acquisition of oncogenic oral 
HPV by age.
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Introduction: The Canadian Cancer Registry does not collect demographic data beyond age and sex, 
making it hard to monitor socioeconomic inequalities in cancer incidence in Canada, a country with public 
healthcare and a large number of immigrants. We used data linkage to compare cervical and anal cancer 
incidence rates by race and visible minority group. 

Methods: We used data from the CanCHEC 2006 and 2011 cohorts, which are population-based 
probabilistically linked datasets of 5.9 million respondents of the 2006 Canadian long-form census and 
6.5 million respondents of the 2011 National Household Survey. Respondents’ Indigenous identity and 
visible minority group identity were self-reported. Respondent data were linked with the Canadian Cancer 
Registry up to 2015. We calculated age-standardized incidence rate ratios (ASIRR), comparing group-
specific rates to the overall population rate with bootstrapped 95% confidence intervals (95%CI). We used 
negative binomial regressions to adjust rates for socioeconomic variables. 

Results: Age-standardized cervical cancer incidence rates were significantly lower in Chinese (ASIRR 
0.64, 95%CI 0.50-0.78) and South Asian (ASIRR 0.66, 95%CI 0.49-0.86) women, and were significantly 
higher in women not belonging to a visible minority group (ASIRR 1.04, 95%CI 1.02-1.06) and Indigenous 
women (ASIRR 1.61, 95%CI 1.38-1.85) compared to the overall population. Differences in incidence 
rates by race and visible minority group persisted even after adjusting for household income, education, 
rural residence, and immigration status. Similar results were observed for anal cancer, with significantly 
lower incidence rates in Chinese and South Asian populations than in the overall 
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Conclusions: Although cervical cancer screening rates are known to be lower in visible minority women 
in Canada, many visible minority women had lower cervical cancer incidence rates than women who do 
not identify as visible minorities. Differences are potentially attributable to variations in human 
papillomavirus infection prevalence, as well as a strong healthy immigrant effect resulting from 
immigration selection processes.
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Introduction: The only population-level evaluation of South Africa’s cervical cancer (CxCa) screening 
programme is a biased estimate of screening coverage based on an aggregated count of screens divided 
by the population eligible for screening each year. There is no routine reporting of the linkage of referrals 
to colposcopy clinics or to CxCa treatment. 

Methods: In the public sector of the Western Cape, a unique health identifier is used in electronic record 
keeping in healthcare facilities. This identifier enables linkage across several databases, and we use this 
data to estimate screening coverage, screening intervals, and linkage to treatment, by HIV status. 

Results: We estimate 10-yearly screening coverage among HIV-negative women or women with 
unknown HIV status to be 59.8% in 2019/20. Coverage of 3-yearly screening among women with HIV is 
estimated to be 53.6% in 2019/20. The screening schedule of once in 10 years for HIV-negative women 
and once in 3 years for women with HIV is not adhered to – 1 in 5 HIV-negative women return for another 
routine screen within 3 years and only half return within 10 years. The median time between screens for 
women with HIV is 5.1 years. Around 40% of HIV-negative women and 50% of women with HIV who were 
referred to treatment in 2018 had no evidence of attending colposcopy services. 

Conclusions: CxCa prevention in the public sector of the Western Cape does not meet the 90-70-90 
targets as proposed by the WHO’s CxCa elimination strategy. Although around 90% of pre-adolescent 
girls who attend public schools get vaccinated, less than 60% of women get screened at the appropriate 
times and less than 50% of women had evidence of accessing treatment. This study shows the crucial 
importance of a unique health identifier to improve patient-level care and to monitor progress toward the 
90-70-90 elimination targets.
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Introduction: Cervical HPV prevalence is high among women living with HIV (WLWH) and transient 
infections in liquid-based cytology (LBC) samples are frequent. HPV testing on cervical histopathology 
samples may help identify persistent genotypes. We explored HPV genotype agreement in paired LBC 
and histopathology samples among WLWH in Zambia. 

Methods: We included WLWH aged 18-65 years who participated in a cervical cancer screening test 
accuracy study and returned for follow-up after 30-36 months. We obtained LBC samples and ≥2 cervical 
biopsies, which were formalin-fixed and paraffin-embedded, from all participants. Both samples were 
tested for 28 HPV genotypes (Anyplex II HPV28, Seegene, Seoul). We calculated type-specific HPV 
prevalence and used Cohen's kappa to assess agreement beyond chance between HPV on cytology and 
histopathology. 

Results: From February to September 2022, 146 WLWH (133 <CIN2, 13 CIN2+) had valid paired HPV 
results. Prevalence of any HPV was similar on LBC (46%, n=67) and histopathology (36%, n=53). 
Multiple-type infections were more common in LBC (19%, n=28) than histopathological samples (9%, 
n=13). HPV-16 was the most frequent genotype: 9% (n=13) on LBC, 14% (n=21) on histopathology. 
Overall agreement for any HPV was 58.9% (Kappa=0.16, 95% confidence interval [CI] 0.00-0.32), with 
frequent discordance between sample types (Figure). Sixteen women (15 <CIN2, 1 CIN2+) had HPV-16 
detected on histopathology but not on LBC (Kappa 0.21, 95% CI 0.00-0.42), of whom four had been 
treated for CIN2+ diagnosed at the initial study visit; one woman had persistent CIN2+. 

Conclusions: Our data from an ongoing study of WLWH with mostly low-grade cervical lesions in 
Zambia show more multiple-type infections on LBC than histopathology and limited HPV genotype 
agreement between sample types. This may be partly explained by more frequent transient HPV 
infections in LBC. The substantial proportion of WLWH with HPV-16 on histopathology but not on LBC 
warrants further 
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Introduction: The CATCH trial’s interim analysis (June 2017, n=277) demonstrated a 36% protective 
effect of carrageenan. We now report the final analysis of efficacy and safety of a carrageenan-based gel 
in reducing incidence and prevalence of genital HPV among sexually-active young women. 

Methods: The CATCH trial was conducted in Montreal, Canada. Its primary outcomes were HPV type-
specific incident and clearance of prevalent infections. Women were randomized (1:1) to a carrageenan-
based or placebo gel to be applied every other day for the first month and before, during, and after 
intercourse as needed. At each study visit (months 0, 0.5, 1, 3, 6, 9, 12), participants provided 
questionnaire data and a self-collected vaginal sample, which was tested for 36 HPV types (Linear Array). 
Intention-to-treat analyses were conducted using Cox proportional hazards regression models with 
participant-level and HPV-level (unit of observation being HPV type) data. Trial registration: 
ISRCTN96104919. 

Results: 461 enrolled participants (2013-2020) were randomized to the carrageenan (n=227) or placebo 
(n=234) arm. The last follow-up visit occurred in October 2021. Incidence, clearance, and safety analyses 
included 427, 239, and 441 participants, respectively. We restricted analyses to having valid HPV results 
for ≥2 visits. Considering 427 participants with valid baseline HPV data, we found a 37% reduction in the 
risk of incident infection among participants in the carrageenan compared to those in placebo arm 
(hazard ratio [HR]=0.63, 95% confidence interval [CI]:0.49-0.80). Similar results were obtained with HPV-
level data. Of 241 participants positive for HPV at baseline, clearance of infections (two consecutive HPV-
negative visits following ≥1 positive visit) was comparable between groups (HR=1.16, 95% CI:0.73-1.84). 
A total of 37% (79/212, carrageenan) and 41.0% (94/229, placebo) reported an adverse event (p-
value=0.42). 
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Conclusions: Consistent with results of its interim analysis, the CATCH trial found that use of a 
carrageenan-based gel reduced the risk of incident genital HPV infections in women.
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Introduction: In El Salvador, cervical cancer prevention is a mixture of cytology and primary HPV 
screening. The latter consists of a first visit for HPV testing, followed by a second visit to receive results 
and ablation treatment for HPV positive (HPV+) women. There is a 30-day wait time between visits for 
test results to be ready. During the pandemic, non-emergency services were interrupted, personnel were 
shifted to COVID-related tasks, and fear of contagion resulted in an estimated 5,000 screen-positive 
women who were not able to receive follow-up care. In partnership with the Ministry of Health (MoH), we 
devised a rapid response approach to provide care to these women. 

Methods: From April 2021 date, we used MoH records to identify women who were either HPV+ or had 
abnormal cytology but no follow-up. A team of 8 colposcopists and 8 nurses were contracted to provide 
colposcopy and biopsy to all women to determine management. Rates of cervical intraepithelial neoplasia 
grade 2 or higher (CIN2+) and invasive cervical cancer (ICC) were compared with available historical data 
from a similar population of participants in the HPV program. 

Results: Out of 3,861 women identified, 2,853 (74%) underwent colposcopy and biopsy, 702 (18%) had 
been treated privately, 210 (5.5%) declined care, and 96 were lost to follow-up (2.5%). Median days 
between screening test and colposcopy/biopsy were 112 (IQR = 210.75). Biopsy results were 1,976 
(69.3%) normal, 648 (22.7%) CIN2+, and 26 (.01%) ICC, while 203 (7.1%) were missing. In contrast, data 
from 2013-2014 show lower CIN2+ (56/385 [14.5%]) and ICC (1/385 [.003%]) rates. 

Conclusions: Even a two-year interruption in cervical cancer prevention programming had noticeable 
effects in a vulnerable population. Efforts to strengthen such programs and to increase access to 
screening and treatment must be priorities in cervical cancer prevention in low and middle-income 
countries.
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Introduction: In Denmark, three-yearly cytology screening starts at age 23, and follow-up depends on 
cytology outcome. HPV-vaccination began in 2008. Optimal screening strategy for women HPV-
vaccinated as girls is not straightforward, as these women have lower cervical cancer risk than previous 
generations. Our study (Trial 23) provides knowledge on the first screening outcome in women HPV-
vaccinated as girls. 

Methods: Trial23 is a method study embedded in the nationwide screening program. It included women 
born in 1994, living in half of the regions in Denmark, and that attended their first screening. We recruited 
women screened from 1 February 2017-2 July 2021. Following national guidelines, all screened women 
had routine cytology and clinical management was based on this test only. For a randomly selected 50% 
of women, their samples were also HPV-tested. Follow-up diagnosis was most severe histology/cytology 
outcome between baseline screening date and 795 days later. Data were retrieved from the Danish 
Pathology Register. 

Results: In total, 11,892 women were screened. Vaccination coverage was 92%. Among the 6021 HPV-
tested women, 35% were HPV-positive, of which 16 and/or 18 accounted for only 0.8%. In women, that 
were cytology positive/HPV-positive (Cyt+/HPV+), 610 women had been followed up, and 138 had 
cervical intraepithelial neoplasia (CIN)2+ diagnosed; in women Cyt+/HPV- numbers were 76 and 5, and in 
women Cyt-/HPV+ 182 and 8. For double positive women, Cyt+/HPV+, 4.4 women were followed up per 
detected CIN2+; for Cyt+/HPV- it was 15.2; and for Cyt-/HPV+ it was 22.8. For CIN3+, numbers were 8.6; 
76.0; and 45.5, respectively. 

Conclusions: In Danish women, HPV-vaccinated as girls and Cyt+/HPV+ at first screen around age 23, 
a follow-up of four women were needed to detect one CIN2+ case and nine women for one CIN3+ case. 
Numbers were considerably higher for women with Cyt+/HPV- and Cyt-/HPV+, suggesting that immediate 
follow-up should be focussed on double positive women.
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Introduction: Globally, Nigeria is rated tenth in cervical cancer mortality. Uptake of cervical cancer 
screening is very low across various settings in Nigeria, especially among women residing in low resource 
settings. Social marketing principles can be used to design and implement interventions to promote 
behavior change including the practice of cervical cancer screening. This study assessed the effect of a 
social marketing intervention on uptake of Pap smear among women residing in an urban slum in Lagos, 
Nigeria. 

Methods: This was a quasi-experimental study. The intervention arm consisted of 140 women from Ago-
Egun Bariga community and the control arm consisted of 175 women from Oto-Ilogbo extension 
community. Social marketing intervention was instituted in the intervention group, applying 7 benchmarks 
of social marketing (Customer orientation, Behavioural focus, Exchange, Developing insight, Competition 
analysis, Theory, and Methods Mix) and guided by a qualitative enquiry. Data analysis was done using 
IBM SPSS Statistics version 20. Between groups comparisons and within groups comparisons were done 
using bivariate analysis with Chi-square, Students t-test and Paired t-test as appropriate. 

Results: In the intervention group, the mean knowledge score of cervical cancer increased from 0.0 ± 0.3 
at baseline to 15.1 ± 3.7 post-intervention (p < 0.001) and the mean attitude score of cervical cancer 
increased from 27.1±0.8 at baseline to 36.5±4.8 post-intervention (p < 0.001). There was a significant 
increase in uptake of Pap smear from 0.0% at baseline to 84.3%, post-intervention in the intervention 
group (p < 0.001). There was no statistically significant change in knowledge, attitude, or uptake of Pap 
smear in the control group. 

Conclusions: Social marketing intervention can be successful in improving the uptake of Pap smear, 
even in settings where these are abysmally low. It is recommended that social marketing intervention be 
employed as a strategy for improving cervical cancer screening among women residing in slums.
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Introduction: Zambia has an estimated cervical cancer (CaCx) incidence rate of 66.4/100,0000. CaCx 
remains the most common cancer accounting for nearly 25% of all cancers diagnosed and causing more 
cancer deaths in Zambia. The Ministry of Health (MOH) established the national CaCx screening program 
in 2006 using Visual Inspection with Acetic Acid (VIA) enhanced with digital cervicography. Recently, 
WHO made a call to eliminate CaCx through the 90-70-90 approach. The 70 target demands that 70% of 
eligible women are screened with a high-precision test at 35 and 45 years of age. We present Zambia's 
progress in scaling-up HPV testing for CaCx screening in WLHIV. 

Methods: Through PEPFAR funding, the Ministry of Health procured HPV test kits which were distributed 
across the country in 2021. Through the support of Hologic, we held a country-wide orientation in 
September 2021 to improve the uptake of HPV testing for CaCx screening in WLHIV. 

Results: A team of 24 facilitators, distributed across 8 of the 10 Zambian provinces trained a total of 133 
health care workers. This included 38 staff from the laboratory, 82 nurse providers, and 13 medical 
doctors. The orientation included the basics of CaCx and available screening methods and why the 
country was moving towards HPV testing. Other key topics included sample collection, courier systems, 
and testing on the Hologic Panther and other platforms. This orientation showed an immediate increase in 
the utilization of HPV testing from a monthly average of 641 to 4,081 before and after the training, 
respectively. The overall HPV positivity rate was 32% (6,966/21,451).
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Conclusions: These orientations are expected to improve the utilization of HPV testing for CaCx 
screening. Support from PEPFAR and HPV testing kits manufacturers such as Hologic is key in the 
integration of HPV testing in Low- and Middle-Income Countries.
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Introduction: The COVID-19 pandemic impacted participation in Australia’s primary HPV-based cervical 
screening program. We aimed to ascertain factors associated with intention-to-attend and attendance 
during the pandemic. 

Methods: We used data from Compass-PLUS, an ongoing sub-study of the Compass large-scale 
randomised controlled trial of HPV vs cytology screening predominantly conducted in the state of Victoria, 
Australia. Compass-PLUS focuses on psychosocial aspects and women are invited to participate after 
receiving an invitation to attend their Compass 5-year exit test. We analysed data from an on-line survey 
at Compass-PLUS recruitment (Aug’20-Mar’22) and attendance data (Aug’20-Aug’22) for women 
randomised to HPV screening. We investigated associations between intention-to-attend and attendance, 
and i) socio-demographics, ii) mean anxiety-related scores and iii) agreement with statements on other 
factors (e.g. screening importance, social distancing, workload). 

Results: Among 3,244 participants aged 26-75 years included, there was low agreement between 
intention-to-attend and confirmed attendance (Kappa=0.06). Women with a cancer family history and 
women residing in the least populous Australian states/territories were more likely to report intention-to-
screen (p<0.05), but not to attend. Women more likely to attend were; aged 40+ compared to aged 26-39 
(p<0.001), and part-time employed/retired compared to full-time employed [Relative risk (RR):1.07, 
95%CI1.02-1.13; RR:1.10, 95%CI 1.02-1.18; respectively]. Attendance was found to be unrelated to 
mean pandemic anxiety score, COVID-19 influence on screening intention or recent anxiety scores. 
However, attendance was significantly associated with increased agreement with statements indicating 
difficulty attending due to increased workload (ptrend<0.003) and de-prioritisation of cervical screening 
(ptrend<0.001). Decreased attendance rates during the study were also observed in Melbourne residents 
who experienced extended lockdowns (Fig.1). 

Conclusions: Cervical screening attendance was associated with older age and part-time 
employment/retirement but not anxiety scores. Increased workloads and reduced priority of cervical 
screening during the pandemic, and annual attendance cycles, may partly explain decreasing screening 
attendance rates during the 
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study. 
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Introduction: To evaluate the effects of type-specific preventive or therapeutic vaccination in population, 
sensitive and specific HPV genotyping methods are critical for the selection and monitoring of study 
subjects. The SPF10 LiPA-25 system of human papillomavirus (HPV) detection with high analytical 
performance was widely used in HPV vaccine clinic trials. In view of more valent HPV vaccines to be 
developed and evaluated, other comparable methods with simpler operation could be needed. 

Methods: The performance of the LiPA-25 against that of other 7 assays, including 4 systems based on 
reverse hybridization (Bohui-24, Yaneng-23, Tellgen-27 and Hybribio-16) and 3 real-time PCR assays 
(Hybribio-23, Bioperfectus-21 and Sansure-26), was evaluated in selected 1726 cervical swab and 56 
biopsy samples. A total of 15 HPV genotypes (HPV6, 11, 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59 
and 66) were considered for comparison for each HPV type. 

Results: Among the swab samples, compared with LiPA-25, compatible genotypes in 94.1% of samples 
for Hybribio-23, 92.8% for Yaneng-23, 92.6% for Bioperfectus-21, 92.4% for Hybribio-16, 91.3% for 
Sansure-26, 89.7% for Bohui-24 and 88.0% for Tellgen-27. The highest overall agreement of 15 HPV 
genotypes-combined was also Hybribio-23 (k = 0.879, McNemar’s test: P = 0.136), followed closely by 
Hybribio-16 (k = 0.877, P < 0.001), Yaneng-23 (k = 0.871, P < 0.001), Bioperfectus-21 (k = 0.848, P < 
0.001), Bohui-24 (k = 0.847, P < 0.001), Tellgen-27 (k=0.831, P < 0.001), and Sansure-26 (k = 0.826, P < 
0.001). Additionally, these systems were also highly consistent with LiPA-25 on biopsy specimens (all k > 
0.897). 

Conclusions: The levels of agreement for detection of 15 HPV types between other 7 assays and LiPA-
25 were all good, and the hybribio-23 was most comparable with LiPA-25. The testing operation of HPV 
genotyping should be also considered for vaccine and epidemiological studies.
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Introduction: Eswatini has the highest incidence of cervical cancer, where approximately 6.5% of women 
develop cervical cancer before 75 years of age, and 35% of women aged 15–49 years are affected by the 
human immuno-deficiency virus. In 2009, visual inspection with acetic acid followed by cryotherapy, was 
introduced into the Eswatini cervical cancer prevention programme. Therefore, the study aim was to 
establish cervical cancer screening using visual inspection and HPV testing in Eswatini. 

Methods: We present screening results of 654 women attending VIA-and-cryotherapy who participated in 
a sexually transmitted infections prevalence study, at which samples for HPV DNA testing and liquid-
based cytology (LBC) were also collected. VIA positives (VIA+) ineligible for cryotherapy, suspected 
cancers and women with high-grade squamous intraepithelial or worse lesions (HSIL+) on LBC were 
referred for diagnosis and treatment. Women with negative VIA who were HPV positive (HPV+) and those 
VIA+ treated with cryotherapy were recalled for another VIA one-year later. 

Results: The positivity rates of VIA, HPV, atypical squamous cells of undetermined significance or worse 
cytology abnormalities (LBC ASCUS+) and low-grade squamous intraepithelial or worse lesions (LBC 
LSIL+) were 9.7%, 42.6%, 13.2% and 5.3%, respectively. HPV testing detected 29 of 31 LSIL+ (93.6%, 
95%CI: 78.6–99.2) while VIA only detected 11 (35.6%, 95%CI: 19.2–54.6). The HIV prevalence was 43% 
(95%CI: 39.2–46.9). HIV positives were at increased risk of being VIA+ (age-adjusted odds ratio: 2.5, 
95%CI: 1.5–4.3), HPV+ (3.7, 2.6–5.3) and having LSIL+ (16.3, 4.9–54.8). The ineligibility rates for 
cryotherapy were 38% (24 of 63 VIA+), and 46% among HIV positives (18 of 39 VIA+). 

Conclusions: HPV testing was substantially more sensitive than VIA, thus, HPV followed by ablative 
treatment may be more effective. However, the high ineligibility for cryotherapy highlights the need for 
improving the assessment of eligibility, particularly in populations with high HIV prevalence.
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Introduction: In the Netherlands, women are invited for HPV screening between the ages of 30 and 60 
(screening at age 65 is conditional on a previous positive screen). However, an increase in cervical 
cancer incidence in women aged 25-40 years has been observed recently. Meanwhile HPV vaccinated 
cohorts are reaching the screening age of 30 in 2023. Moreover, increasing healthy life expectancy is an 
important consideration for screening in older age groups. Due to these developments the starting and 
ending ages of the HPV screening programmes should be reconsidered. 

Methods: The microsimulation model MISCAN-Cervix was recalibrated using updated (increased) 
cervical cancer incidence data in birth cohorts 1978-1992. We used this model to calculate the cost-
effectiveness of starting screening at 25 for partly-vaccinated cohorts (born in 2002-2006). Additionally, 
we considered screening all (unvaccinated) women in birth cohorts 1962-1992 until 65 years old. The 
switch from the current program to the alternative screening programs was made in 2027. For the triage 
in all screening strategies genotyping for HPV16/18 was used. Main outcome measures were life years 
(LYs) gained, QALYs gained, costs and referrals per 100,000 women simulated, compared to the current 
screening strategy from 2027 to end of life. 

Results: The current programme prevents 337 cancers, results in 18,162 referrals and leads to 3,625 
lifeyears gained. Screening at age 25 results in few extra cases prevented (+0.1%-0.7%) and LYs gained 
(+0.1%-0.4%), but more referrals (2.4%-7.1%), higher costs (+3.3%-8.0%) and lost QALYs (-3.3%-8.0%) 
(Figure 1, 2, 3). Screening at age 65 leads to 8.5% extra cancers prevented, +6.0% referrals, +5.0% LYs 
gained, -5.3% QALYs gained and +15.8% 
costs. 
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Conclusions: This modelling analysis has shown that with the current knowledge, it might be preferable 
to screen unvaccinated women at 65 years old, while it is not recommended to screen women in partly-
vaccinated cohorts at age 25.
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Introduction: Overexpression of HPV oncoproteins E6 and E7 is necessary for HPV driven cervical 
carcinogenesis. Hence, these oncoproteins are promising disease-specific biomarkers. Here, we report 
the first assessment of the 8-HPV type OncoE6/E7 cervical prototype test (by Arbor Vita Corp.) in HPV-
positive women and women living with HIV (WLWH). 

Methods: 8-HPV type OncoE6/E7 testing was done locally in 2 centres participating in a screen-triage-
and-treat randomized-controlled trial. One centre in Senegal included HPV-positive/HIV-negative women 
and another centre in South Africa included HPV-positive WLWH, using GeneXpert for HPV testing. A 
feedback questionnaire was given to the laboratory technicians conducting the oncoprotein test. Results 
from oncoprotein testing were compared to that of GeneXpert; when multiple HPV or oncoprotein 
infection types were detected, a hierarchical model was applied. The oncoprotein test accuracy was also 
evaluated as triage in HPV-positive WLWH. 

Results: Nine laboratory technicians were trained in person or online to perform the test (figure 1). 
Despite operators’ perceived concerns about the need for experienced laboratory technicians and time-
consuming procedures, they reported the test as easy to execute (figure 2). In total, 241 HPV-positive 
samples were tested (43 HIV negative/198 WLWH). Although the negativity of oncoprotein reduced with 
severity of lesions, the test missed 17/30 CIN3+ cases. The test was positive for targeted types that were 
negative on HPV DNA in 3, 2, and 1 of negative/CIN1, CIN2 and CIN3+ women, respectively (table 1). 
Among HPV-positive WLWH, sensitivity of the oncoprotein test to detect CIN3+ was 44% (95%CI=25-65) 
and specificity was 89% (95%CI=83-
93). 
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Conclusions: The OncoE6/E7 test proved to be easy to execute in resource limited settings, but the 
discrepancies with HPV DNA based test outcomes call for further refinements and investigations. Further 
evidence is needed to evaluate the role of the oncoproteins as triage, especially in screen-triage-and-treat 
approaches.
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Introduction: Single-dose HPV 16/18 vaccination efficacy (VE) of 97.5% at month 18 is comparable to 
multi-dose regimens at months 24-36. Data on single-dose durability over several years are needed. 

Methods: We conducted a randomized, multicenter, double-blind, controlled, cross-over trial to estimate 
the efficacy of single-dose HPV vaccination at three study sites in Kenya. Healthy, 15- to 20-year-old 
women were randomly assigned (1:1:1) to single-dose bivalent (HPV 16/18), nonavalent (HPV 
16/18/31/33/45/52/58/6/11), or control (meningococcal) vaccination. The modified intent-to-treat (mITT) 
HPV 16/18 and HPV 16/18/31/33/45/52/58 cohorts included HPV naïve participants (i.e., participants who 
tested negative for vaccine type-specific HPV DNA at enrollment and month three and HPV antibody 
negative at enrollment). During follow-up, clinicians collected cervical swabs every six months, which 
were tested for HPV DNA for endpoints. The outcome was incident persistent vaccine type-specific HPV 
infection. We analyzed VE up to the cross-over study visit at month 36. 

Results: Between December 2018 and November 2019, we recruited and randomly assigned 2,275 
participants to receive bivalent (n=760), nonavalent (n=758), or control (n=757) vaccine. From enrollment 
to January 2023, 2,061/2,275 (90.7%) randomized participants provided at least five swabs for HPV DNA 
testing before cross-over vaccination. The median follow-up up to cross-over was 35 months. Seventy-
five incident persistent infections were detected in the HPV 16/18 mITT cohort: two in the bivalent group, 
one in the nonavalent group, and 72 in the control group; nonavalent VE was 98.8% (95%CI 91.3-99.8%, 
p=<0.0001); bivalent VE was 97.5% (95%CI 90.0-99.4%, p=<0.0001). Eighty-nine persistent infections 
were detected in the HPV 16/18/31/33/45/52/58 mITT cohort: five in the nonavalent group and 84 in the 
control group; nonavalent VE was 95.5% (95%CI 89.0-98.2%, p<0.0001). The rate of SAEs was 7.8-9.5% 
by group; none were vaccine-related. 

Conclusions: In a randomized trial among young women with HPV exposure, single-dose HPV 
vaccination was highly efficacious (>95%) over three years. 
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Introduction: Adverse childhood experiences (ACEs) contribute to adverse health outcomes in 
adulthood. Access to preventive healthcare services, including human papillomavirus (HPV) vaccinations, 
may mitigate the impact of ACEs on adverse health outcomes. Our objective was to assess associations 
between ACEs and HPV vaccination coverage among young adults in the US. 

Methods: We included 3450 18–29-year-old respondents to the 2019-2020 US Behavioral Risk Factor 
Surveillance System (BRFSS) ACE and HPV vaccination modules. ACEs included emotional, physical 
and sexual abuse; household intimate partner violence, substance abuse, mental illness; and parental 
separation/divorce and incarcerated household member. We used log-binomial regression models to 
calculate prevalence ratios (PRs) with 95% confidence intervals for the associations between ACEs and 
self-reported HPV vaccination and completion. Secondary outcomes included influenza vaccination 
uptake, time since routine checkup, history of human immunodeficiency virus (HIV) testing, and HIV-
related risk behavior. 

Results: Several ACEs were positively associated with HPV vaccine initiation, including emotional abuse 
(PR:1.29,95%CI:1.17-1.43), intimate partner violence (PR:1.14,95%CI:1.01-1.30), substance abuse 
(PR:1.20,95%CI:1.08-1.33), and mental illness (PR:1.35,95%CI:1.22-1.50). Similar associations were 
observed for completion. Conversely, most ACEs were negatively associated with influenza vaccination 
(PRs from 0.72-1.00), and with recent checkup (PRs from 0.92-1.00). ACEs were positively associated 
with having had an HIV test (PRs from 1.19-1.56) and HIV-related risk behavior (PRs from 1.57-2.07). 

Conclusions: The unexpected positive associations between ACEs and HPV vaccination coverage could 
be due to opportunities to receive HPV vaccination in late adolescence or early adulthood while 
accessing sexually transmitted infection (STI)/HIV prevention or treatment services. Future studies should 
evaluate associations between ACEs and timely HPV vaccination in early adolescence.
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Introduction: In Denmark, a girls-only HPV vaccination program was initiated in 2008-9. Subsequent 
catch-up programs for older girls/women mean that the HPV vaccination coverage in women born from 
1985 until 2008 is around 70% across all birth cohorts. Since July 2019, HPV vaccination has been 
offered to boys aged 12 years. The objective was to assess the HPV prevalence and the type distribution 
in younger men before the direct effect of HPV vaccination of younger boys becomes apparent. 

Methods: We invited men who attended information days regarding military service at two barracks. At 
random days during December 2019-December 2020, 280 men were included. They answered a 
questionnaire regarding risk factors for HPV infection and we collected a penile swap for subsequent HPV 
testing, which was performed using Inno-Lipa Extra II (Fujirebio). 

Results: The median age was 18 years with 94% being 18-20 years old. Forty men (14.3%) had not had 
their first sexual intercourse. The median number of sexual partners in the last 6 months was one partner 
with 27.1% having had > 2. Altogether 129 men (46.3%) were HPV positive. Overall, 24.3% had a high-
risk type, 23.9% had a low-risk type and 7.1% had an unidentifiable HPV type. No infections with HPV 
types 6, 11, 16, 18, 31, and 45 were detected. The most frequent type was HPV51 which was detected in 
31 men (11.1%) followed by type 59 (8.2%). Analyses related to vaccination status and sexual variables 
will be presented as well as a comparison with a cohort of men examined before HPV vaccination in 
girls/women was implemented in Denmark. 

Conclusions: The girls-only vaccination program in Denmark has to a large degree protected young men 
against the HPV types included in the licensed vaccines. The HPV prevalence is still high but consists 
largely of less carcinogenic HPV types.
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Introduction: Nearly 50% of low- and middle-income countries have not yet introduced HPV vaccination 
nationwide, with cost of vaccine supply and delivery cited as one concern. Implementing single-dose 
schedules may reduce these costs making it more affordable and sustainable compared to the current 
two-dose schedule. We will use data from a six-country study on HPV vaccine cost of delivery and 
operational context to estimate the potential programmatic impact and cost savings of switching to a 
single-dose schedule. 

Methods: Facility staff responsible for providing HPV vaccination services in six countries (Ethiopia, 
Guyana, Rwanda, Senegal, Sri Lanka, and Uganda) were interviewed using structured questionnaires to 
understand the frequency of activities and resources used with the two-dose schedule. Stratified random 
sampling was used to select the health facilities included in the study (n=30 to 70 health facilities per 
country). Data were also collected from national and subnational administrative offices. We plan to use 
these data to identify the frequency of activities done with the two-dose schedule and activities that could 
be eliminated with a single-dose schedule and then adjust the cost estimates to estimate the potential 
program cost reductions with a single-dose schedule. 
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Results: 

 Results will be available in January 2023. Initial findings show that the largest driver of HPV vaccine 
program recurrent costs is vaccine procurement, so switching to a single-dose schedule could result in 
cost savings, if the age of eligibility is not expanded. In some countries, HPV vaccine activities are 
integrated with other immunization program activities or done for both doses so there may not be 
significant financial cost savings from the switch. The hypothesized impact is shown in Table 1. 

Conclusions: Better understanding the magnitude of the expected cost savings will provide additional 
evidence to inform budgeting and planning as countries consider a future HPV vaccine dosing schedule 
change.
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Introduction: Human papillomavirus (HPV) partial genotyping (PGT) identifies HPV16 and HPV18 
individually, and 12 other high-risk HPV genotypes (hrHPV) collectively. In contrast, HPV extended 
genotyping (XGT) identifies six hrHPV individually (HPV16,18,31,45,51,52), with the remaining eight 
reported in three groups (HPV33/58;56/59/66;35/39/68). Hence, XGT allows for better risk stratification 
for patient management, and monitoring of persistent same genotype infections (PSGI) which convey 
higher risk for cervical cancer. This study compared the cost, quality-adjusted life years (QALY), and 
resource use of XGT compared to PGT as the primary cervical cancer screening method in Singapore. 

Methods: A Discretely Integrated Condition Event simulation of screening 948,594 women aged 30–69 
was developed. In XGT, colposcopy women with HPV35/39/51/56/59/66/68 and reflex cytology of atypical 
squamous cells of undetermined significance (ASCUS) were recalled for repeat screening in one year, 
instead of immediate colposcopy in PGT. At repeat screening, colposcopy is provided for women with 
PSGI in XGT, instead of all women with persistent HPV in PGT. Published data from Singapore were 
prioritized for inputs and supplemented with international literature. All costs and QALYs were discounted 
at 3% annually. Deterministic and probabilistic sensitivity analyses were conducted from the health 
system perspective over five years. XGT was cost-effective if the incremental cost-effectiveness ratio 
(ICER) versus PGT was below SG$97,798 (GDP-per-capita, 2021). 

Results: XGT was cost-effective compared to PGT (ICER:SG$10,989), with 7,085 (19.1%) less 
colposcopies, 6,404 (7.9%) less liquid-based cytology, 10,345 (1.9%) less clinic consultations and 1,960 
(0.4%) more HPV tests. The ICER was most sensitive to PGT cost, relative cost of XGT, and risk of 
cervical intraepithelial neoplasia grade 2 or worse for HPV35/39/51/56/59/66/68 with ASCUS. XGT 
remained cost-effective in one-way sensitivity analysis, and in 97% of probabilistic uncertainty 
simulations. 

Conclusions: XGT can provide a cost-effective, risk-based approach as the primary cervical cancer 
screening method with lower resource utilization compared to PGT.
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Introduction: Most cases of anal cancer in the general population are diagnosed in HIV-negative 
women. High-resolution anoscopy (HRA) guided biopsy with treatment of biopsy-confirmed high-grade 
squamous intraepithelial lesions (hHSIL) has been shown to reduce the risk of anal cancer but access to 
HRA is limited. Anal cytology and HPV testing may help to prioritize individuals who would benefit from 
HRA but little is known about their performance for detection of anal hHSIL in HIV-negative women. We 
describe the performance of anal cytology and HPV testing for diagnosis of hHSIL among high-risk HIV-
negative women. 

Methods: Women in the Costa Rica HPV Vaccine Trial study were referred for HRA if they had abnormal 
anal cytology at year 7 or any annual visit, or high-risk anal HPV 16/18/45 detection (HR-
HPV+;APTIMA®) at their final study visit during the anal long-term follow-up study which included 1,023 
women (ages 23–35 years). We calculated the sensitivity (SE), specificity (SP), positive predictive value 
(PPV), and negative predictive value (NPV) of anal cytology and HPV testing for diagnosis of hHSIL at 
the time of first HRA. 

Results: Of 56 women who were referred to and attended at least one HRA visit, 49% (95%CI=36–62%) 
were diagnosed with biopsy-proven hHSIL. For anal HR-HPV+ the SE was 63% (95%CI=44–78%) and 
PPV was 63% (95%CI=44–78%;Table 1). The sensitivity and PPV for LSIL+ on cytology were 59% 
(95%CI=41–75%) and PPV of 84% (95%CI=62–94%), respectively. Co-testing as HR-HPV+ with 
abnormal cytology (LSIL+) had the highest PPV with 92% (95%CI=65–99%) but a lower sensitivity of 
41% (95%CI=25–59%). 

Conclusions: HIV-negative women diagnosed with abnormal anal cytology or anal HR-HPV+ had high 
prevalence of hHSIL. Anal HR-HPV testing and anal cytology may be useful for prioritizing referral to 
HRA.
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Introduction: Despite cervical cancer being preventable through screening and preventive therapy, it 
remains a burden for Malawi and other low income countries. The World Health Organization now 
recommends the use of human papillomavirus (HPV) testing for cervical cancer screening (CCS). We 
assessed the acceptability, feasibility and appropriateness of 2 models for integrating HPV self-sampling 
for CCS into family planning (FP) services in Malawi. 

Methods: We randomised 16 health facilities to two models: Model 1 involved only clinic-based HPV self-
sampling, whereas Model 2 included both clinic-based and community-based HPV self-sampling. We 
conducted a mixed-methods study through in-depth interviews (IDI), focus group discussions (FGD) and a 
Likert scale questionnaire. We purposely sampled 193 healthcare providers (nurses and clinicians), 
laboratory staff, clinic managers and community health workers (CHWs) at early, midline and final trial 
implementation phases. We audio-recorded IDIs and FGDs and then transcribed and analysed data using 
Nvivo 12 software and thematic content analysis. Quantitative data were entered directly into tablets 
using ODK software and analysed using Stata Version 16. 

Results: We completed 171 IDIs, 22 FGDs and 272 questionnaires. Providers found both models 
acceptable because integrating CCS and VFP saved them time. Model 2 was acceptable due to trust the 
community had in CHWs. Availability of equipment and supplies, well-trained personnel, mentorship, staff 
commitment and teamwork made both models feasible. Workload was reduced for clinicians and nurses, 
but increased for CHWs and lab personnel. The models were also appropriate because HPV self-
sampling was simple and ensured client privacy for those hesitant to undergo a speculum examination for 
screening. The integration also mitigated fears that women had about speculum exams and dispelled 
myths and misconceptions around family planning methods. 

Conclusions: Both models of the integration of CCS into VFP were acceptable, feasible and appropriate, 
and provide a platform to rapidly increase the CCS uptake in Malawi.
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Introduction: In Côte d'Ivoire, cervical cancer (CC) is the 2nd most common female cancer. 2067 new 
cases were recorded in 2020 with 1417 deaths, corresponding to approximately 4 deaths per day. To 
contribute to the elimination of CC in Côte d'Ivoire, MdM has conducted a pilot project for screening and 
treatment of precancerous cervical lesions through a community-based HPV detection intervention 
among women aged 30-49 years in Assomin, in the town of Abobo/Abidjan. 

Methods: The project has experimented a community-based screening strategy : Community Health 
Workers (CHWs) has conducted home visits during which they raised women awareness about CC and 
offered them vaginal self-sampling for HPV detection . The samples have been tested by Genexpert and 
HPV-positive women has then been invited to health center for VIAs (Visual Inspection with Acetic acid) 
made by midwives. Treatment by thermocoagulation or LEEP has been offered in case of a positive VIA. 
The goal was to screen 70% of the female population in the implementing area allowing to reach women 
who wouldn’t go to health centers 

Results: After 7 months of screening, 100% of women aged 30-49 years performed the HPV test with a 
96.8% acceptance rate for self-sampling and 23% of HPV positivity rate. 53% of HPV+ women have 
come to the health center for a VIA. 10% of them were VIA positive and 93% were treated. However, 47% 
of women are lost to follow-up despite a positive HPV test and we must continue to work on this. 

Conclusions: Through community-based CC screening, Côte d'Ivoire could reach the WHO's 2030 pre-
cancer cervical screening and treatment targets. The coverage of the screening program would thus be 
improved, reaching 70% of the target population as recommended by the WHO. The success of this 
strategy depends on the quality of community mobilization and the commitment of all stakeholders.
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Introduction: Self-sampling for HPV test is rapidly emerging as the preferred approach to cervical cancer 
screening globally, including in Sub-Saharan Africa. However, there have been some concerns about the 
willingness and ability of women to collect these samples, and the impact of educational intervention. In 
this study, we evaluated the impact of educational intervention on willingness and ability to self-sample 
among Nigerian women. 

Methods: We conducted questionnaire surveys before and after educational intervention in 220 randomly 
selected women participating in cervical cancer screening in Abuja, Nigeria. All participants received 
Evalyn® self-sampling collection device and the samples were analyzed using DEIA/LIPA HPV tests. 

Results: The mean (SD) age of the study participants was 33.5 (10.1) years. Most (63.2%) were married 
and 33.2 were single. Most (65.5%) were in the middle class, 20.5% were in the upper class while 14.1% 
were in the lower class, and only 38.2% had prior knowledge of cervical cancer. Only 10.5% have ever 
been screened for cervical cancer. Some 43.2% of the women were concerned about their ability to 
collect samples properly, 25.5% were concerned about pain, 18.6% thought it might cause an infection, 
35% were concerned about safety of the procedure, while 8.6% were uncomfortable with touching their 
genitalia. The educational intervention changed the mean attitude to self-collection score from 42.6 (SD-
8.3) to 50.8 (SD-9.8), p-value < 0.001. The most important determinants of willingness to self-collect were 
age (OR = 0.95, 95%CI 0.90-1.00), knowledge of cervical cancer (OR = 1.42, 95%CI 1.00-1.99), socio-
economic status (Upper class OR 2.81, 95%CI 0.57-13.71; Middle class OR 3.69, 95%CI 1.07-12.7) and 
pre-intervention attitude (OR 0.89, 95%CI 0.81-0.99) 

Conclusions: In this study, we showed that educational intervention significantly influenced willingness 
to collect self-samples for HPV test based cervical cancer screening among Nigerian women. We also 
identified attitudes to cervical cancer screening which suggest additional interventions to increase uptake 
of cervical cancer screening
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Introduction: The cervicovaginal microbiome (CVM) correlates with women’s cervical health, and 
variations in its structure are associated with high-risk human papillomavirus (hrHPV)-induced high-grade 
cervical lesions. The CVM exhibits five community state types (CSTs): I, II, III, IV, and V, based on 
microbial composition; however, elucidating the impact of CSTs on health and disease is challenging 
because current sequencing technologies have limited confident discrimination between bacterial species 
that shape microbial communities. This study aimed to apply high-resolution microbiome profiling to 
obtain in-depth and unambiguous insights into the composition of the CVM and demonstrate how CSTs 
associate with hrHPV status and cervical disease. 

Methods: Circular probe-based RNA sequencing (ciRNAseq) was used to profile the CVM of a cohort of 
healthy women from the Dutch population-based screening program (n = 341) and a second cohort 
consisting of hrHPV positive women with known clinical outcomes (n = 200). CSTs were established and 
correlated to clinical outcomes. 

Results: Based on unsupervised clustering analyses, we define intra-CST differences with respect to the 
species Lactobacillus acidophilus, Lactobacillus iners, and Megasphaera genomosp type 1, that 
subdivide CSTs I, III, and IV in novel A and B subgroups. These subgroups further correlate with 
microbial diversity and abundance. Notably, we describe associations between CST V with hrHPV 
negative conditions, CST I-A with the absence of cervical abnormalities, and CST IV-A with hrHPV-
induced cervical disease. 

Conclusions: Overall, we characterize new subdivisions of cervicovaginal CSTs and their associations 
with hrHPV infections and cervical disease, which will contribute to elucidating the microbiome's role in 
hrHPV-induced cervical cancer and have potential applications for biomarkers discovery and therapy.
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Introduction: A possible participation of the microbiota of the cervix in the immunomodulation of the 
cervical microenvironment throughout the natural history of cervical cancer (CC) has been reported, so 
the microbiota could be a co-factor in the establishment of persistent HPV infection necessary for the 
development of CC. The objective of this study was to analyze the cervicovaginal bacteriome and virome 
in cases with and without HR-HPV infection and with cervical lesions (CL) in the baseline study, and 
cases with HR-HPV clearance and persistence and persistence and regression of CL at the first-year 
cohort follow-up, (n=12 by group). 

Methods: Bacterial and viral DNA was extracted from cervical swab samples taken with the COPAN 
eSwabTM and massive shotgun sequencing was performed with Illumina MiSeq technology. For virome 
analysis, samples were enriched and subsequently sequencing was carried out. Once the sequences 
were obtained, the bioinformatic analysis was carried out. 

Results: Women with a higher abundance of Lactobacillus spp. at the baseline study had a higher 
probability of clearance HPV and regression of CL at 12 months. Cases with higher abundance of L. 
gasseri (CST II) had a faster HPV clearance rate compared to cases with higher abundance of L. iners 
(CST III) or Atopobium (CST IV). Regarding the virome, four viral families were found: Papillomaviridae, 
Anelloviridae, Genomoviridae and Herpesviridae in cases with HR-HPV persistence. 

Conclusions: Women with HR-HPV persistence had a lower abundance of Lactobacillus spp and 40% 
CST IV: with bacterial genera such as Gardnerella vaginalis, Prevotella timonensis, Megasphoera, 
Atopobium compared to those who eliminated HR-HPV that were associated with persistence of CL and 
slow regression. A higher abundance of HPV reads was found in women with CL that was associated 
with carrying multiple HR-HPVs.
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Introduction: The tumor suppressor role of p16 INK4A is abolished in human papillomavirus (HPV)-
transformed cervical carcinoma and it exhibits oncogenic activity in the related cancer cell lines. p16 
expression is essential for the survival and proliferation of cervical carcinoma cells but not for the normal 
cells, a difference which creates a promising cellular susceptibility for targeting treatments. We previously 
suggested that activating transcription factor 3 (ATF3) induction may be a useful target for HPV16-related 
cervical cancer prevention and treatment. Here, we aimed to investigate the effect of ATF3 
overexpression on the cellular level of p16 INK4A in HPV-infected Ca Ski cells. 

Methods: Ca Ski cells were cultured and transfected with pCMV6-ATF3 recombinant plasmid. 
Fluorescence microscopy and flow cytometric analysis were used to evaluate the efficiency of 
transfection. Subsequently, cells were harvested and used for RNA extraction and cell lysate preparation. 
The effect of ectopic ATF3 expression on p16 INK4A gene expression in the cells was quantified by real-
time qRT-PCR and normalized to GAPDH mRNA expression. Further analysis of p16 protein expression 
was performed via Western blotting assay. 

Results: The overexpression of ATF3 in Ca Ski cells downregulated p16INK4A mRNA expression 6.3-fold 
compared to untreated controls 24 and 48h after transfection. (p< 0.01). This result was additionally 
confirmed by the results of Western blot analysis. 

Conclusions: Previous evidences confirmed that ATF3 regulates p53 function and stability in HPV-
infected cells by preventing its ubiquitination and degradation. Furthermore, ATF3 suppresses E6-
mediated p53 degradation by direct binding to E6, and thus restores p53 activity and accumulation in 
cervical cancer cells. The elevation of p53 protein promotes cell-cycle arrest at the G1 phase which 
occurs prior to pRB phosphorylation. It subsequently leads to the accumulation of hypophosphorylated 
pRB which tends to downregulate p16 INK4A. In line with these findings, our results suggest that ATF3 
induction downregulates p16 INK4A expression in HPV16-infected cells, which is in favor of cervical cancer 
treatment.
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Introduction: Cervical cancer is the most common cancer affecting women in East Africa. According to 
the WHO, women living with HIV are 6 times more likely to develop cervical cancer when compared to 
HIV- women. The HIV-HPV (2H) study was set up in 2013 in Mbeya, Tanzania to determine underlying 
factors associated with this increased risk for cervical cancer among HIV+ women. Having screened > 
2000 women and followed-up more than 500 women for up to 7 years, makes the 2H study the largest 
longitudinal project addressing cervical cancer in Africa. 

Methods: The study enrolled 804 HIV+ and HIV- women with and without cervical lesions. The following 
biological specimens were collected: Biopsies and pap smears for cytohistologic diagnosis, cervical 
cytobrushes for HPV genotyping and viral load quantification, and peripheral blood for HPV-specific 
immunology. 

Results: Overall, HR-HPV prevalence was 57% (241/421); 71% (165/234) in HIV+ vs 41% (76/187) in 
HIV-, p < 0.0001. Regardless of HIV infection, HPV genotypes 16, 18 and 45 accounted for the majority of 
cervical cancer cases. HIV+ women were diagnosed with cervical cancer 11 years younger than HIV- 
women (median years: 56 vs 45, p < 0.0001). Half (50%) of women diagnosed with cervical cancer died 
within 2 years after diagnosis, regardless of HIV status. Furthermore, we analysed HPV-oncoprotein-
specific T cell responses in 373 women. HIV infection, low CD4 counts were significantly associated with 
depletion of HPV-oncoprotein-specific T cell responses to the infecting, autologous HR-HPV type. 
Moreover, within women living with HIV, precancerous lesions and cancer were associated with depleted 
HPV-oncoprotein-specific T cell responses. 

Conclusions: HIV likely contributes to increased HPV persistence and the accelerated cancerogenesis in 
women living with HIV. Optimized molecular diagnostic algorithms tailored to women living with HIV to 
detect type-specific persistence could help to pre-select women at high risk of cancer for further 
diagnostics and therapeutic intervention.
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DEVELOPMENT OF A PROFICIENCY TESTING PROGRAM FOR HPV SEROLOGY ASSAYS USED 
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Serology Laboratory, Frederick, United States of America 

Introduction: One of the aims of the HPV Serology Standardization Initiative at the FNLCR was to 
develop a proficiency panel, to evaluate assay sensitivity, specificity, and inter-assay correlations. Here, 
we describe the sample screening process to build a proficiency panel for biennial review amongst 
laboratories performing routine HPV serology testing for the 9 HPV types currently included in nonavalent 
vaccines (HPV-6, 11, 16, 18, 31, 33, 45, 52, and 58). 

Methods: 80 serum samples (seronegative and HPV vaccinated) were selected and evaluated based on 
HPV-type specific antibody levels of HPV-6, 11, 16, 18, 31, 33, 45, 52, and 58, which were grouped into 
four categories- negative, low, intermediate, and high antibody responses. These samples were tested in 
11 serology laboratories to evaluate HPV neutralizing and binding antibody assays for up to nine HPV 
types. Sensitivity, specificity, and inter-assay correlations (concordance, accuracy, and precision) were 
evaluated for each HPV type. 

Results: The specificity (11 serum samples collected from seronegative donors aged 9-14) for the 
binding antibody assays and the neutralizing antibody assays ranged from 90.9% to 100% and 83.3% to 
100%, respectively across the 9 HPV types evaluated. The sensitivity for the binding antibody assays and 
the neutralizing antibody assays ranged from 84.9% to 98.2% and 82.4% to 98.8%, respectively across 
the 9 HPV types evaluated. Averaged across all assays for the 9 HPV types, concordance correlation 
coefficients ranged from 0.449 to 0.833, pearson correlation coefficients ranged from 0.696 to 0.925, and 
coefficient of accuracy ranged from 0.639 to 0.907. While HPV-45 serology assays had the weakest 
correlation coefficients, HPV-16 assays typically had the strongest correlation coefficients. 

Conclusions: In general, the HPV serology assays evaluated performed well. The evaluated samples will 
provide a strong core for building a reliable proficiency panel to monitor HPV serology assay performance 
in the future.



  

359 
 

Shift 01-182 / #1195 

Poster Discussion 
POSTER DISCUSSION - BASIC SCIENCE 02 
04-19-2023 9:15 AM - 9:45 AM 

FEATURES OF HUMAN PAPILLOMAVIRUS TYPE-16 SPECIFIC HUMAN MONOCLONAL 
ANTIBODIES FROM B-CELLS WITH CLOSELY RELATED SEQUENCES 
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States of America 

Introduction: Vaccination induces potent neutralizing antibodies that provide long-term protection from 
HPV infection. A critical step in generating strong humoral immunity is the expansion of B-cells with high 
affinity immunoglobin receptors for target antigens. Here we examine human antibodies from B cells that 
appeared to have undergone expansion. 

Methods: Bloods were collected at various times after vaccination and following an additional vaccine 
dose two years later. B cells were singly sorted by multi-color flow cytometry. Heavy and light chains were 
sequenced and cloned from individual cells. Antibodies were expressed and purified for analysis in 
binding and pseudovirus (psV) neutralization assays. Neutralization specificity was determined using 
chimeric psV on which single loops were swapped with other HPV types. We considered antibodies to be 
clonally related if they used the same heavy and light chain, had the same length complementarity 
determining region 3 (CDR3), and shared at least 70% sequence identity in the CDR3 region. 

Results: Of the 71 HPV-16 neutralizing antibodies cloned, 27 belonged to one of 11 families of related 
sequences. Seven antibody families contained two clonally related sequences, three had three related 
sequences, and one had four. Five different loops were required for neutralization among the six of 11 
families for which specificity could be determined. Different families required different surface loops, but 
all members of a family required the same loops. Somatic mutations were identified in CDR regions that 
were important for high affinity binding and appeared to have resulted from convergent evolution. 

Conclusions: Clonally expanded B-cell families produced antibodies with high affinity for HPV16. 
Antibody families from different subjects appeared to have followed similar evolutionary pathways 
indicating that these types of antibodies may possess common features of the humoral immune response 
to HPV16.
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SQUAMOCOLUMNAR JUNCTION VISIBILITY BY AGE IN FIVE CERVICAL CANCER STUDIES AND 
IMPLICATIONS FOR SCREENING. 

Natasha Hansen1, Kanan Desai1, Ana Cecilia Rodriguez2, Brian Befano3, Didem Egemen1, Julia 
Gage4, Nicolas Wentzensen1,5, Catya Lopez6, Olusegun Ajenifuja7, Silvia De Sanjosé8, Jose 
Jeronimo9, Mark Schiffman1 
1National Cancer Institute, Dceg/cgb, Rockville, United States of America, 2Independent, Consultant, San 
Jose, Costa Rica, 3Information Management Services, Department Of Epidemiology, Calverton, United 
States of America, 4National Cancer Institute, Center For Global Health/division Of Cancer Epidemiology 
And Genetics, Rockville, United States of America, 5National Cancer Institute, Division Of Cancer 
Epidemiology And Genetics, Bethesda, United States of America, 6La Liga Contra El Cancer Peru, Peru, 
Lima, Peru, 7Obafemi Awolowo University Teaching Hospital, Department Of Obstetrics And Gynecology, 
Ile Ife, Nigeria, 8PATH, Women's Cancer, Barcelona, Spain, 9NCI, Dceg/cgb, Columbia, United States of 
America 

Introduction: The squamocolumnar junction (SCJ) is the susceptible area for cervical precancer and 
cancerous lesions. For effective cervical cancer screening and triage with visual methods and treatment 
with thermal ablation, the entire SCJ must be visualized. Cervical cancer screening guidelines 
recommend screening until age 65 years, however the SCJ moves into the canal throughout the life 
course with no clear transition 
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point. 

 

Methods: Age and SCJ visibility were analyzed to understand at what age-range the SCJ is no longer 
visible for efficient screening. The studies included screening population in the League Against Cancer in 
Lima, Peru (n=4,247) and the Guanacaste Natural History Study (NHS) in Costa Rica (n=7,548); 
participants with ASCUS and LSIL in the ASCUS/LSIL Triage Study in the United States (ALTS) 
(n=2,864); and participants in colposcopy in the Biopsy Study (n=684) in the United States and the project 
Itoju-3 in Nigeria (n=1,268). SCJ visibility was classified as totally visible or not totally visible. SCJ visibility 
was documented in each study during live examination or from images of the cervix. 

Results: SCJ visibility decreased by age in all studies, with the SCJ being not totally visible in over 50% 
of participants aged 45-49. By ages 60-64, the SCJ was not totally visible in over 80% of participants 
across all 



  

362 
 

studies. 

 

Conclusions: Extending cervical cancer screening programs in older age groups is likely less cost-
effective because of the inability to visualize the entire SCJ in the majority of people. If the SCJ is not 
visible, there will be higher rates of referral and more complex diagnostic and treatment required. 
Because of the inability to visualize the SCJ in the majority of people after age 45-49, cervical cancer 
screening programs may consider reducing the upper age limit for screening.



  

363 
 

Shift 01-226 / #1081 

Poster Discussion 
POSTER DISCUSSION - CLINICAL SCIENCE 01 
04-18-2023 10:00 AM - 10:30 AM 

COMPUTATIONAL PERFORMANCE OF AN IMAGE ADEQUACY ASSESSMENT ALGORITHM 
RUNNING ON SMARTPHONES 

Reuven Weiser1, Francisca Morgado2, Pedro Dias2, Kelwin Fernandes2, David Levitz1 
1DL Analytics LLC, Engineering, North Hollywood, United States of America, 2NILG.ai LLC, Data Science, 
Cheyenne, United States of America 

Introduction: Cervix visualization plays a critical role in cervical cancer management. Yet capturing an 
adequate image of the cervix using a smartphone is not easy. Image quality varies greatly among 
providers. In addition to challenges with blur and brightness, there are challenges with ensuring the entire 
squamocolumnar junction (SCJ) is fully visible, without any blocking obstructions. Smart image capture 
algorithms that assist providers in both image sharpness and identifying obstructions on the SCJ have 
been proposed, but have yet to be developed. 

Methods: An Android application was built with 3 quality assessment modules – cervix locator, auto-
focus, and obstructions detector (Fig. 1). The cervix locator was implemented on an object detection 
network (YOLOv5). Upon detecting a cervix in the video feed, auto-focus and obstruction detection are 
triggered. During auto-focus, the position of the phone’s lens is swept, a focus score is calculated at 10 
discrete steps, and the lens position with the best score chosen. The obstructions detection module 
utilized a multi-task model that detects 4 potential obstructions (blood, mucus/discharge, loose vaginal 
walls, type III cervix) in parallel. Detected obstructions are presented in red, turning green when 
corrected. The computational performance of the 3 modules was compared in 2 Samsung phones – the 
J530 and 
A52. 
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Results: The performance of the 3 image quality modules on the 2 phones is shown in Table 1. In the 
cervix locator and obstructions modules, the A52 is 5X and 3X faster, respectively. In blur computations, 
the A52 is 75% faster at evaluating a single frame.

 

Conclusions: To our knowledge, this is the first complete quality classifier running on an Android app. All 
3 modules were validated on 2 phone models. The phone’s processor plays a critical role in the speed of 
all quality classifier modules. Phones with processors at least as strong as the A52 are recommended.
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Miriam Cremer1, Karla Alfaro2, Gabe Conzuelo3, Montserrat Soler1, Xinfeng Qu4, Rachel Masch5 
1Cleveland Clinic Women's Health Institute, Ob/gyn, Cleveland, United States of America, 2Basic Health 
International, Public Health, San Salvador, El Salvador, 3Basic Health International, Public Health, 
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Introduction: Cervical cancer disproportionally effects low and middle income countries (LMIC). 
Treatment of cervical cancer in LMIC has traditionally been gas-based cryotherapy however, because of 
its ease of use thermal ablation (TA) has reemerged as a treatment option. Questions remain regarding 
the ideal protocol for use. Here, we present preliminary results of a non-inferiority randomized clinical trial 
comparing two TA protocols (single and multiple tip) against gas-based cryotherapy. 

Methods: In our study, pain was assessed at four different stages using Wonker faces scale: (1) at 
baseline, before any procedure was performed; (2) after the insertion of the speculum; (3) during 
treatment; and (4) about 5 minutes after treatment. For patients in the multiple-tip arm; pain was recorded 
individually for both the narrow and flat tips. Descriptive statistics for pain level are presented, and 
comparisons by treatment arm performed using a Kruskal-Wallis test. 

Results: To date, 672 women (~60% of the expected total) have been enrolled. Most of them are from El 
Salvador (73%). Both TA protocols showed a median pain level of 4 (IQR=4), which is higher than 
cryotherapy median of 2 (IQR=2). The highest proportion of women experiencing a non-tolerable pain 
level (>6) was observed in the TA multiple-tip arm (8.6% [95% CI = 5.5, 13.0]), followed by TA single-tip 
(7.7% [95% CI = 4.8, 12.0]) and cryotherapy (3.1% [95% CI = 1.5, 6.5]). For women in the multiple-tip 
arm, the proportion of non-tolerable pain was similar for the narrow tip (5.4% [95% CI = 3.1, 9.3]) 
compared to the flat tip (5.9% [95% CI = 3.4, 9.8]). 93% of women were very satisfied with their 
procedure. 

Conclusions: While TA is generally more painful than cryotherapy, more than 60% of women reported 
minimal pain (levels 0-2) 5 minutes after treatment in both TA protocols. Patient satisfaction was high.
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HUMAN PAPILLOMA VIRUS GENOTYPE DISTRIBUTION IN VULVAR CANCER IN ZIMBABWE 
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1University of Zimbabwe, Oncology, Harare, Zimbabwe, 2University of Zimbabwe, Pathology, Harare, 
Zimbabwe, 3University of California, San Francisco, Obstetrics And Gynecology, Harare, 
Zimbabwe, 4University of Zimbabwe, College Of Health Sciences, Harare, Zimbabwe, 5University of 
Zimbabwe, Community Medicine, Harare, Zimbabwe, 6Moffitt Cancer Center, Center For Immunization 
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San Francisco, School Of Medicine, San Francisco, United States of America 

Introduction: The rise in the incidence of vulvar cancer worldwide has not spared developing countries 
such as Zimbabwe which saw a 26% increase in the vulvar cancer incidence between 2015 and 2018. 
This was mostly in women living with HIV (WLWH) and likely to have HPV dependent vulvar cancer. The 
specific HPV genotypes causing vulvar cancer in Zimbabwe have not been studied. This study was done 
to determine the HPV genotype-specific prevalence in vulvar cancer. Our results will inform preventive 
efforts such as vaccine strategy and development of screening protocols. 

Methods: Formalin-fixed paraffin-embedded specimen blocks of vulvar cancer cases diagnosed between 
1 January 2009 and 31 December 2018 were obtained from three histopathology laboratories in Harare 
and analyzed for the presence HPV DNA genotypes. Genotyping was performed on the AmpFIRE® 
ATILA multiplex PCR biosystem. The corresponding clinical data was obtained from relevant health 
centers. All data were analysed using Epi Info v7 and Stata v15. 

Results: Ninety-eight vulvar cancer specimen blocks were obtained from women with a mean age of 44.9 
years. 63 samples were from WLWH, 7 from HIV-negative women and 28 from women whose HIV status 
was unknown. The mean age of the women, stage of cancer and proportion of HPV-positive samples and 
genotype distribution are shown by HIV status in table 
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1. 

 

Conclusions: Vulvar cancer was mainly seen in WLWH. WLWH had a higher prevalence of HPV, more 
multiple infections, presented at a younger age and had more advanced stage disease than the HIV-
negative and HIV-indeterminate groups. HPV 16 was the commonest genotype occurring alone or in 
combination with other genotypes, some of which are not included in current HPV vaccines such as types 
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51, 68 and 56. Extensive efforts to vaccinate young girls as well as vigorous screening of WLWH will be 
key in curbing the noted rise in vulvar cancer.
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Brazil, 6Instituto Nacional de Enfermedades Neoplasicas, Medical Oncology, Lima, Peru, 7Instituto 
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Introduction: HPV-driven head and neck squamous cell carcinomas (HNSCC) prevalence varies 
worldwide. We evaluated HPV DNA prevalence in formalin fixed paraffin embedded (FFPE) HNSCC from 
Argentina, Colombia, Peru and three Institutions in Brazil, included in the HEADLAcE Consortium. 

Methods: HPV-driven head and neck squamous cell carcinomas (HNSCC) prevalence varies worldwide. 
We evaluated HPV DNA prevalence in formalin fixed paraffin embedded (FFPE) HNSCC from Argentina, 
Colombia, Peru and three Institutions in Brazil, included in the HEADLAcE Consortium. 

Results: Overall, HPV DNA was detected in 32.2% (127/395), 11.3% (69/610) and 10.2% (57/588) 
oropharyngeal (OPC), oral cavity (OCC) and laryngeal/hypopharyngeal (LC/HC) cancers, respectively. 
HPV-16 was the most detected independently of anatomical subsite. Among HPV-16 positive cases, 
higher rates of concomitant detection of HPV E6*I mRNA and cellular p16INK4a was observed in OPC 
(72.3%, 34/47) in comparison to OCC (50.0%, 11/22) and LC/HC cases (50.0%, 1/2). HNSCC HPV 
attributable tumors varied among countries (ranging from 33.3 to 100.0%) and among the Institutions in 
Brazil (ranging from 33.3 to 55.6%). 

Conclusions: Our results support a role for HPV-16 in a subset of HNSCC, and corroborates the 
heterogeneity observed in samples from different geographic regions.
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Guzman4, Samuel Phillips1, Andrew Grulich2, Suzanne Garland3,5, Fengyi Jin2 
1Royal Women's Hospital, Centre For Women’s Infectious Diseases, Melbourne, Australia, 2University of 
New South Wales, The Kirby Institute, Sydney, Australia, 3Royal Women's Hospital, Centre For Women's 
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Australia, 5University of Melbourne, Department Of Obstetrics And Gynaecology, Parkville, Australia, 6St 
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Introduction: Persistent anal HSIL is thought to precede the development of anal cancer. Factors 
predicting persistent HSIL are poorly understood. Laser capture microdissection (LCM) could help to 
identify factors associated with individual lesion-based persistent HSIL. Aims: To compare persistent and 
non-persistent anal LCM-HSIL with respect to causative HPV infections, histological grade, HIV status, 
biopsy location, and age. 

Methods: Samples were from the Study of the Prevention of Anal Cancer (SPANC), a 3-year longitudinal 
cohort study of anal HPV natural history in GBM. Individual HSIL biopsies collected at baseline were 
followed-up to determine subsequent HSIL status. HSIL were classified as persistent if they: contained 
the same HPV genotype of the HSIL baseline, by using LCM; were again identified at consecutive visits 
at least 12 months after the baseline diagnosis, and were located within the same octant or up one octant 
on either side of the baseline lesion location. The remaining HSIL cases were classified as non-
persistent, and we compared baseline characteristics of persistent versus non-persistent lesions. 

Results: In total, 214 distinct HSIL among 153 men were identified at baseline, comprising 164 HSIL-
AIN3 and 50 HSIL-AIN2: 96 (44.9%) were persistent and 118 (55.1%) non-persistent. Persistent HSIL 
were more likely than non-persistent HSIL to be caused by HPV16 (52.1% vs 22.9% respectively, 
p<0.001), be detected at 50+ age (59.4% vs 45.8%, p=0.047) and be located at the left lateral (LL) octant 
(14.6% vs 5.1%, p=0.031). Persistent HSIL was not associated with HIV status and histological grade. 
Non-persistent HSIL were more likely to be caused by possible HR types (16.9% vs 1%, p<0.001) and 
HPV51 (10.2% vs 0% respectively, p<0.001) Table 
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Conclusions: HPV16 infections, older age, and lesions at LL octant were associated with persistent 
HSIL. Some HPV types were less likely to cause persistent disease. HPV typing could be useful for risk 
stratification before treatment.
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Introduction: There is a trend toward expectant management of women with cervical high-grade 
squamous intraepithelial lesions (HSIL/CIN2) nowadays, as about half of them will regress 
spontaneously. The objective of our study was to determine whether HPV prophylactic vaccines 
administrated in women before the age of 20 (French guidelines) and who will subsequently develop 
HSIL/CIN2 impact the spontaneous regression rate when managed expectantly. 

Methods: This retrospective study included 210 women under 40 years (median 29, range 21-39), and 
HSIL/CIN2 diagnosed by biopsy between 2012 and 2022. They were followed-up every 6 months without 
treatment. The regression of HSIL/CIN2 was defined by the regression or the disappearance of initial 
colposcopic findings, cytological and/or histological results. 

Results: Among 210 women, 20 (9.5%) have been vaccinated (18 quadrivalent and 2 bivalent). 

Baseline characteristics 
Vaccinated women 
(n=20) 

Non-vaccinated women 
(n=190) 

P 

Age (y), mean (SD) 26.3 (1.56) 30.1 (4.16) <0.001 

Active smoking 12 (60%) 85 (45%) NS 

Quadrants 1 to 2 3 to 4 13 (65%) 7 (35%) 135 (71%) 55 (29%) NS 

Colposcopy Minor change 
Major change 

15 (75%) 5 (25%) 105 (55%) 85 (45%) NS 

Cytology ASC-US, LSIL 
ASC-H, HSIL 

7 (35%) 13 (65%) 114 (60%) 76 (40%) NS 

HPV genotypes HPV-HR 
HPV-16 HPV-LR 

19 (95%) 0 (0%) 1 (5%) 181 (95%) 92 (51%) 9 (5%) 
NS 0.005 
NS 

 

At baseline, vaccinated women with CIN2 were younger and not infected by HPV-16, 

compared to non-vaccinated women. At the end of follow-up (median 25 months, 

range 7–86), the lesion spontaneously regressed or disappeared in 128 (61%) patients. 

The regression rate was significantly higher in vaccinated women (18/20, 90%) 

compared to non-vaccinated women (110/190, 58%): OR=6.55 (95%IC 1.48-29.01), 

P=0.006. 

Conclusions: HPV prophylactic vaccines increase the rate of regression of HSIL/CIN2 managed 
expectantly, thanks to the absence of HPV-16 at baseline in this population.
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Introduction: Between June 2004 and December 2005, the Costa Rica Vaccine Trial (CVT) was 
conducted in Puntarenas to evaluate the efficacy of the bivalent HPV16/18 AS04-adjuvanted vaccine in 
women aged 18-25 years; women in the control arm also received HPV vaccine after the 4-year follow-
up. Eighteen years later, the ESTAMPA Costa Rica centre screened in the same region 9,708 women 
aged 30-64 years with real-time HPV testing with partial genotyping. We aimed to assess the protection 
of the bivalent HPV vaccine against HPV16/18 infection or CIN3+ in ESTAMPA participants aged 30-43 
years, corresponding to the age-cohorts included in CVT. 

Methods: ESTAMPA participants were screened with COBAS and cytology and referred to colposcopy if 
positive by either, with biopsy and/or treatment as needed. Women without precancer are recalled to a 
follow-up visit at 18 months for further disease ascertainment. Age-adjusted prevalence ratios (aPR) were 
used to assess the protection of the bivalent HPV vaccine against HPV16/18 infection and CIN3+ in 
participants aged 30-43 years who self-reported whether they had received or not the HPV vaccine. 

Results: Among 3,338 participants aged 30-43 years analysed, 200 (6%) reported HPV vaccination and 
3,138 did not; 2.5% (95%CI 1.1-5.7) and 5.4% (95%CI 4.5-6.3) were HPV16/18 positive, respectively, 
representing 54% protection of the vaccine (Table). In contrast, there was no reduction in HPV types 
other than HPV16/18 among vaccinated women. The prevalence of CIN3+ was 60% lower but borderline 
significant among vaccinated women compared with unvaccinated. Two of the 3 lesions in vaccinated 
women were caused by non-
HPV16/18. 

 

Conclusions: Women in ESTAMPA who reported receiving the HPV vaccine had significant protection 
against HPV16/18. This level of long-term protection is noteworthy and consistent with ITT results in CVT; 
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additional analysis including time since vaccination will be presented. Protection against CIN3+ is 
consistent with the fraction of lesions generally associated with HPV16/18.
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BIRTH OUTCOMES IN WOMEN EXPOSED TO 9-VALENT HUMAN PAPILLOMAVIRUS VACCINE 
DURING PREGNANCY: A 7-YEAR PREGNANCY REGISTRY 

Cathy Hardalo, Bridget Durnin, Brittany Sciba, Debora Rausch, Ann Marko 
Merck & Co., Inc., Clinical Safety And Risk Management, Rahway, United States of America 

Introduction: The 9vHPV vaccine prevents infection and disease related to 
HPV6/11/16/18/31/33/45/52/58; however, use in pregnant women is not recommended as there are no 
adequate and well-controlled studies in pregnant women. We performed an analysis of pregnancy 
registry data, which gathered information on exposures and pregnancy outcomes in women who received 
9vHPV during pregnancy. 

Methods: The pregnancy registry included spontaneous reports involving 9vHPV exposure during 
pregnancy originating in the US (December 2014 to March 2021). Reports were classified as prospective 
or retrospective, i.e., the report was received before or after the outcome of the pregnancy was known, 
respectively. Primary outcomes of interest were congenital anomalies and pregnancy outcomes (live 
births, fetal deaths, elective terminations, ectopic pregnancies and spontaneous abortions). 

Results: 85 (180 prospective/5 retrospective) women and their pregnancy outcomes were included 
(Table 1). Among prospective reports for which length of gestation was available, 46 infants in 45 
pregnancies (1 set of twins) were born at term, 1 infant at 36 weeks, and 1 infant at 43 weeks. All 3 
spontaneous abortions occurred in the first trimester in women who had been vaccinated prior to 
detection of pregnancy. For prospective reports with known pregnancy outcomes, the estimated rate of 
spontaneous abortion was 4.3%. (Table 1). Three newborns (prospectively reported) had major 
congenital anomalies of ureterocele, hydronephrosis, and supraventricular tachycardia. The estimated 
rate of major congenital anomalies was 4.5%. Five retrospective cases reported live birth outcomes and 
no congenital 
anomalies. 

 

Conclusions: Regardless of drug or vaccine exposure, there is a background risk of major birth defects 
(2-4%), miscarriage (approximately 15-20%), or other adverse outcomes in all pregnancies. This analysis 
for 9vHPV vaccine supports other human data which have not shown evidence of a vaccine-associated 
increase in the risk of miscarriage or major birth defects when 9vHPV vaccine is administered during 
pregnancy. 
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DIFFERENCES IN HPV KNOWLEDGE BY RACE/ETHNICITY AND EDUCATIONAL ATTAINMENT IN 
THE UNITED STATES, HEALTH INFORMATION NATIONAL TRENDS SURVEY, 2017-2020 

Erica Stephens1, Aimee Kreimer2, Jennifer Mcgee-Avila1, Meredith Shiels1, Jaimie Shing2 
1National Cancer Institute, Division Of Cancer Epidemiology And Genetics, Rockville, United States of 
America, 2National Cancer Institute, Division Of Cancer Epidemiology And Genetics, ROCKVILLE, United 
States of America 

Introduction: To investigate differences in human papillomavirus (HPV) knowledge by race/ethnicity and 
educational attainment in the United States (U.S.), we pooled data over four survey cycles (2017-2020) 
from the Health Information National Trends Survey (HINTS). 

Methods: Among 14,444 U.S. adults, we calculated weighted prevalence for knowledge of HPV, the HPV 
vaccine, and HPV-related cancers (cervical, penile, anal, oral) overall and stratified by 1) race/ethnicity 
[non-Hispanic (NH)-White, NH-Black, Hispanic, NH-Asian, NH-Other] and 2) education (college graduate 
or higher, some college, high school graduate, less than high school). Adjusted prevalence ratios (aPRs) 
were calculated using logistic regression. 

Results: Overall, most participants had heard of HPV (64.9%) and the HPV vaccine (62.6%); by 
race/ethnicity, knowledge was lowest for NH-Asian participants (43.2% and 47.8% respectively) and 
highest for NH-White participants (68.4% and 68.1% respectively) (Figure 1). By educational attainment, 
knowledge of HPV and the HPV vaccine was lowest for those with less than high school education 
(37.8% and 30.3% respectively) and highest for college graduates or higher (77.7% and 75.0% 
respectively) (Figure 2). Compared to college graduates or higher, all lower education levels had 
significantly less knowledge of HPV and the HPV vaccine (aPR range=0.2-0.7). Among those who had 
heard of HPV, 75.9% knew HPV caused cervical cancer, which was generally similar by race/ethnicity, 
ranging from 64.1% (NH-Other) to 78.2% (NH-White), but differed by education, ranging from 49.2% (less 
than high school) to 85.0% (college graduate or higher). Overall, less than 29.5% knew HPV caused 
penile, anal, and oral cancer; prevalance was similarly low across races/ethnicities and education 
levels. 
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Conclusions: Lower levels of HPV knowledge were observed among historically marginalized individuals 
and those of lower educational attainment; however, heterogeneity was greater by education. This finding 
may present an opportunity to increase educational activities with the goal of positively impacting 
populations most effected by HPV knowledge gaps.
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UNDERSTANDING OF CERVICAL CANCER AND PREDICTORS OF CERVICAL SCREENING 
SEEKING BEHAVIOUR AMONG WOMEN IN GOMBE STATE, NIGERIA 

Danladi Adamu1,2, Christine Campbell1, David Weller1 
1University of Edinburgh, Usher Institute, Edinburgh, United Kingdom, 2Gombe State University, College 
Of Medical Sciences, Gombe, Nigeria 

Introduction: Cervical cancer affects women worldwide. Sub-Saharan Africa bears the highest burden of 
the disease due to factors including poor knowledge, unavailability of services, and a high burden of HIV 
infection. The objective of this study was to assess the understanding of cervical cancer and cervical 
screening seeking behaviour of women in Gombe State, Nigeria 

Methods: A community-based cross-sectional survey of 2,158 women aged 18-70 years, attending a 
community health facility, was carried out from October – December 2019; questionnaires drew on 
available evidence and underwent pre-testing and refinement. Descriptive statistics, bivariate analysis 
and binary logistic regression were used to analyse and summarise data. We considered statistically 
significant associations at p ≤ 0.025 

Results: 85% of women had no awareness of cervical cancer. Among the 15% with awareness, less than 
30% had basic knowledge of cervical cancer. We examined four main outcomes affecting cervical 
screening seeking behaviour, and associated predictors. 1) “Having intention to screen for cervical 
cancer”: 27.7%; awareness of cervical screening (AOR = 94.58; 95%CI: 11.90-751.88; p=0.000) and 
prefer to self-screen at home (AOR = 0.23; 95%CI: 0.10-0.57; p=0.001). 2) “Needed permission to get 
screening”: 76.8%; Married (AOR = 2.31; 95% CI: 1.28-4.20; p=0.006), Muslim faith (AOR = 2.99; 95%CI: 
1.63-5.47; p=0.000), and poor knowledge of cervical cancer (AOR = 1.89; 95%CI: 1.05-3.40; p=0.002). 3) 
“Prefer to be accompanied to place of screening”: 55.8%; Muslim faith (AOR = 2.37; 95%CI: 1.36-4.12; 
p=0.002) and unscreened due to unaware/unavailable services (AOR = 1.90; 95%CI: 1.16-3.11; 
p=0.011). 4) “Having gender preference for health worker”: 44.0%; Married (AOR = 2.06; 95%CI: 1.10-
3.83; p=0.023), awareness of cervical screening (AOR = 2.35; 95%CI: 1.33-4.16; p=0.003), unscreened 
due to unaware/unavailable services (AOR = 2.33; 95%CI: 1.40-3.90; p=0.001) 

Conclusions: Implementation of cervical screening services should prioritise awareness raising and 
integrate cultural values and practices of the community
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INTRODUCTION AND SCALE-UP OF HPV TESTING FOR CERVICAL CANCER SCREENING IN 
ZAMBIA 

Jane Matambo1, Omega Chituwo2, Robyn Bernstein1, Sharon Kapambwe3, Lweendo 
Muletambo4, Carolyn Bolton4, Izukanji Sikazwe4, Kennedy Lishimpi5, David Ojok4 
1Centre for Infectious Disease Research in Zambia, Cervical Cancer Department, Lusaka, 
Zambia, 2Centers for Disease Control and Prevention, Zambia Office, Lusaka, Zambia, 3WHO Regional 
Office for Africa, Cancer Control, Lusaka, Zambia, 4Centre for lnfectious Disease Research in Zambia, 
Zambia Office, Lusaka, Zambia, 5Ministry of Health, Cancer Diseases Hospital, Lusaka, Zambia 

Introduction: Zambia has one of the world’s highest morbidity and mortality rates for cervical cancer. To 
reduce the burden and eliminate cervical cancer, the country introduced HPV testing, responding to the 
World Health Organization (WHO)’s global call to accelerate the elimination of cervical cancer. 

Methods: We begun by verification of the three HPV testing platforms (Cobas, Hologic Panther and 
GeneXpert machines) and the testing methods (provider Vs self-collection) in August 2019. The pilot HPV 
testing through self-collected samples was introduced in November 2019 in 3 public health facilities in 
Lusaka targeting women living with HIV (WLHIV). This was later scaled up to 35 screening sites across 4 
provinces of the country by September 2020. Self-collected samples were couriered to the CIDRZ Central 
laboratory for testing using the Hologic panther. HPV Positive women were triaged to Visual Assessment 
for Treatment (VAT) and same day ablative treatment for precancerous lesions provided. Women with 
large and complex lesions that were ineligible for thermal ablation were referred for LEEP/LLETZ. 

Results: From a cohort of 18- to 59-year-old WLHIV, a total of 14,425 were included in the analysis even 
though more women were tested over 10 months. Positivity for HPV was noted at 45% (6,544). Women 
that were infected with the “other Hr HPV were 5,297 while 799 and 448 had subtypes 16 and 18 
respectively. 

Conclusions: Despite challenges encountered, Zambia managed to effectively introduce and scale up 
HPV testing. Unlike in other low resource settings, HPV positivity in Zambia was high at 45% compared to 
Guatemala (12.4%), Honduras and Nicaragua (14.5% and 14.2%, respectively, where testing was 
introduced at similar timepoint. It therefore, is possible to implement HPV testing using the self-collected 
vaginal specimen in resource limited settings with a high burden of cervical cancer and HIV to accelerate 
the elimination of cervical cancer.
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EVALUATION OF AN ARTIFICIAL INTELLIGENCE BASED DEVICE FOR DETECTION OF CERVICAL 
PRE-CANCERS-AN INDIAN STUDY 

Dipanwita Banerjee, Himakshi Garg, Shachi Vashist, Anju Singh, Neerja Bhatla 
All India Institute of Medical Sciences, Department Of Obstetrics And Gynaecology, New Delhi, India 

Introduction: World Health Organization (WHO) recommends Human papillomavirus (HPV) DNA test as 
the primary method in cervical pre cancer screening and treatment approaches. In low and middle income 
countries (LMIC) there are increasing usage of visual inspection after acetic acid (VIA) or HPV detection 
test. To improve the selection of treatment options for screen-positives and to avoid over treatment, 
triaging by colposcope and analysis of images by experts may complete screening, diagnosis and 
treatment decisioning at one sitting. The device n-Gyn by Neo Sense Vector (NSV),USA has features of 
standard colposcope like autofocus facility, 3-60 X magnification and green-filter. The objective is to 
evaluate the accuracy of n-Gyn device in detection of CIN 2 or worse lesions. 

Methods: Women between 30-59 years were screened in a hospital setting in India using Hybrid Capture 
2 (HC2) test. Women positive on HPV test had evaluation by n-Gyn using IFCPC 2011 colposcopy 
terminology and swede score (SS). All women had biopsy irrespective of their n-Gyn findings. The 
agreement between histology and n-Gyn SS were estimated. Recruitment of invasive cancer cases are 
still on going. 

Results: Total 1526 women were screened between December,2021 to September,2022. Out of which 
166 (10.8%) were HPV positive. Twelve cases of CIN 2/CIN 3 and 1 case of adenocarcinoma in situ were 
detected. Agreement between n-Gyn SS and histology was fair with weighted kappa 0.26 (95% C.I. 
0.054-0.570).The Artificial intelligence part is not yet validated. 

Conclusions: There is a great need for a technically less demanding and inexpensive colposcope to be 
used for programs in LMICs. The portability of the device, ability to auto capture images and in-built AI 
software for decision making are the advantages that make n-Gyn suitable for cervical cancer screening 
in LMICs. The final analysis of the AI part would be presented in the conference.
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A NEW APPROACH TO CERVICAL CANCER CHEMOTHERAPY: INHIBITION OF PCNA 

Sebastian Wendel1, Changkun Hu2, Long Gu3, Philip Potter4, Linda Malkas3, Nicholas Wallace1 
1Kansas State University, Division Of Biology, Manhattan, United States of America, 2Fred Hutchinson 
Cancer Center, Basic Science Division, Seattle, United States of America, 3City of Hope Medical Center, 
Department Of Molecular Diagnostics & Experimental Therapeutics, Duarte, United States of 
America, 4St. Jude, Chemical Biology & Therapeutics, Memphis, United States of America 

Introduction: Despite effective vaccines, cervical cancer (CaCx) is a major source of morbidity and 
mortality worldwide. Incidence rates lie between 9 and 17.8 per 100000 women. Platinum-based 
chemotherapeutics (e.g., cisplatin) are the standard-of-care for advanced CaCx. While initially effective, 
they frequently show reduced therapeutic efficacy due to acquired resistance and limited patient 
tolerance. Thus, there is a need for new therapeutic targets. PCNA is a highly conserved protein required 
for critical cellular functions, including DNA replication and repair. PCNA inhibition would be lethal to 
CaCx cells, but also non-specific and thus toxic. Our collaborators identified a post-translational 
modification of PCNA that occurs with notable specificity in cancers (e.g, breast cancer, neuroblastomas 
and CaCx). They developed a small molecule, AOH1996, that inhibits this cancer associated form of 
PCNA and demonstrated its effectiveness against an in vivo neuroblastoma model. Here, we examine the 
efficacy of AOH1996 on CaCx. 

Methods: MTT assays, immunoblots, fixed and live-cell microscopy, as well as an in vivo xenograft CaCx 
model were used. 

Results: CaCx cells were sensitive to sub-micromolar concentrations of AOH1996. AOH1996 caused 
mitotic arrest, re-replication, supernumerary centrosomes, and ultimately cell death during mitosis. These 
effects were significantly less common in untransformed keratinocytes, suggesting specificity. AOH1996 
was similarly effective at inhibiting growth of a xenograft model of CaCx, resulting in increased survival 
compared to saline treated mice. AOH1996 was also better tolerated than cisplatin. Approximately one 
third of the weekly cisplatin treatments had to be skipped due to deterioration of physical condition. In 
contrast, bi-daily AOH1996 treatments never had to be skipped due to signs of physical duress or weight 
loss. Instead, AOH1996 treated mice gained weight during the study. 

Conclusions: Small molecule inhibition of cancer associated PCNA has promise as a therapeutic 
strategy against CaCx.
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NITRIC OXIDE INHIBITS HPV16 E6 /E7 ACTIVITY AND INDUCES DNA DAMAGE IN HPV-16 
INFECTED HUMAN KERATINOCYTES. 

Nilam Banerjee1, Xisheng Liu1, Louise Chow1, Thomas Broker2 
1University of Alabama at Birmingham, Biochemistry And Molecular Genetics,, Birmingham, United States 
of America, 2University of Alabama at Birmiingham, Biochemistry And Molecular Genetics, Birmingham, 
United States of America 

Introduction: NVN1000 is a novel proprietary NO-releasing compound developed by Novan Inc., North 
Carolina. We reported that NVN1000 reduces HPV-18 E6 and E7 protein levels and their activities in 
HPV18 raft-cultures (PMID:31319090). Here we describe the inhibitory effect of NVN1000 in organotypic 
raft-cultures (RC) of primary human keratinocytes (PHK) expressing HPV16 E6/E7 and the HPV16-
positive cancer cell line, CaSki. 

Methods: PHKs were transfected with retroviruses expressing LTR-driven HPV16 E6/E7. RCs of 
untransfected PHKs, PHK-HPV16 E6/E7, and CaSki cells, were exposed topically from day-7 to vehicle 
or to NVN1000 (2-6 mg/ml), 1 h daily for 6 or 9 days, then harvested on day-13 or -16. Parallel cultures 
were harvested after 5 days of agent-free chase on day-18 or -21. RCs were analyzed by in situ methods 
and by immunoblots. 

Results: The untreated HPV16 E6/E7 RCs were hyperprolferative, resembling CIN I/II. Daily exposure to 
4 mg/ml NVN1000 significantly reduced the spinous-strata, causing rapid incomplete programmed cell-
death, evidenced by the presence of residual nuclei in the cornified layers in HPV16 E6/E7 RCs, but less 
prominently in PHK RCs. NVN1000 abrogated HPV16 E7-induced S-phase in the suprabasal cells and 
slightly reduced E6-mediated p53 degradation, while triggered strong expression of γ-H2AX, the DNA 
damage signal, in the suprabasal layers. The condensed nuclei in the cornified strata were TUNEL-
positive. Similar observations were made in RC of CaSki cells. NVN1000 partially reduced host DNA 
replication, induced very little change in p53 levels or DNA-damage in basal cells of normal PHK RCs. 
Immunoblots confirmed these observations. 

Conclusions: NVN1000 down-regulates E7 activity, induces DNA-damage to replicating DNA in HPV16 
E6E7 RC. In contrast, post-mitotic suprabasal cells in normal PHK RCs do not incur significant DNA 
damage. Thus, NVN1000 has the desirable properties for topical treatment of CIN lesions. This research 
was supported by NIH/NIAID award # R44AI143022.
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CONSTRUCTION OF A COMPLETE TRANSCRIPT MAP OF COTTONTAIL RABBIT 
PAPILLOMAVIRUS 

Vladimir Majerciak1, Pengfei Jiang1, Jiafen Hu2, Nancy Cladel2, Thomas Meyer3, Maggie Cam3, Neil 
Christensen2, Zhi-Ming (Thomas) Zheng1 
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Introduction: Cottontail rabbit papillomavirus (CRPV), the first papillomavirus associated with tumor 
development, has been used as a powerful model to study papillomavirus pathogenesis for more than 80 
years. However, the lack of a comprehensive analysis of CRPV transcriptome has impeded the full 
understanding of CRPV biology and molecular pathogenesis. 

Methods: Here we report the construction of a complete CRPV transcription map from CRPV Hershey 
strain-induced skin tumor tissues using short-reads RNA-seq in combination with long-reads PacBio Iso-
seq. The obtained and annotated transcripts were further experimentally confirmed by 5ʹ and 3ʹ RACE, 
primer-walking RT-PCR, and Northern blotting. 

Results: We demonstrated that the CRPV genome is transcribed unidirectionally from five distinct 
promoters (P) and polyadenylates its transcripts at two major polyadenylation (pA) sites. We designate 
the P90, P158, and P906 as “early” promoters because they give rise to transcripts mainly utilizing a 
polyadenylation signal at nt 4368 for the expression of early genes. Transcripts from two “late” promoters, 
P7525 and P1225, utilize two polyadenylation signals either at nt 4368 for expression of E1^E4 or at nt 7415 
for expression of L1 and L2. The CRPV genome contains eight splice donor sites and four acceptor sites 
to produce more than twenty viral RNA isoforms and encode six early proteins and three late proteins. 
Like other low-risk HPVs, E6 and E7 transcripts are transcribed from two separate early promoters. A 
majority of the viral early transcripts are spliced once from nt 1371 to 3714 to express viral oncogenes E6 
and E7. The late viral transcripts could be spliced either once for expression of E1^E4 and L2 or twice for 
L1. 

Conclusions: The constructed CRPV transcription map in this study will enhance our understanding of 
papillomavirus gene expression and its contribution to papillomavirus pathogenesis.



  

386 
 

Shift 02-182 / #1055 

Poster Discussion 
POSTER DISCUSSION - BASIC SCIENCE 03 
04-20-2023 2:00 PM - 2:30 PM 

HPV-16 MOLECULAR VARIANTS AMONG MEN ENROLLED IN THE HIM STUDY 

Matthew Ferreira1, Rossana Veronica Mendoza López1, Milena Giulia Gonçalves1, Silvaneide 
Ferreira1, Bradley Sirak2, Maria Luiza Baggio1, Eduardo Lazcano3, Alan Nyitray4, Anna Giuliano5, Luisa 
Villa6, Laura Sichero1 
1Instituto do Cancer do Estado de Sao Paulo ICESP: Hospital das Clínicas da Faculdade de Medicina da 
Universidade de São Paulo FMUSP HC, Center For Translational Research In Oncology, Sao Paulo, 
Brazil, 2H. Lee Moffitt Cancer Center and Research Institute, Center For Immunization And Infection 
Research In Cancer, Tampa, United States of America, 3National Institute of Public Health, Center For 
Population Health Research, Cuernavaca, Mexico, 4Medical College of Wisconsin, Health Intervention 
Services Group/center For Aids Intervention Research, Milwaukee, United States of America, 5Moffitt 
Cancer Center, Center For Immunization And Infection Research In Cancer, Tampa, United States of 
America, 6Universidade de São Paulo, Department Of Radiology And Oncology, Sao Paulo, Brazil 

Introduction: High-risk human papillomavirus type 16 (HPV-16) variants are associated with varying 
carcinogenic potential as demonstrated for cervical cancer. HPV-16 causes 50% of penile cancers; 
however, in the male population, the natural history of specific HPV-16 variants has not been established. 
Our aim was to evaluate the prevalence and persistence of HPV-16 variants in the genitalia of men 
enrolled in the HPV Infection in Men (HIM) Study. 

Methods: The HIM Study was a longitudinal, prospective study which included 4,074 men across the 
USA, Brazil, and Mexico followed-up for four years. Using PCR and sequencing, a fragment of the viral 
Long Control Region distinguished lineages and sublineages in HPV-16 positive external genital swabs 
and external genital lesion (EGL) swabs or biopsies. A and Non-A Lineage variants were analyzed 
according to prevalence and long-term persistence. 

Results: 1,700 genital swabs from 753 HPV-16+ men were characterized according to HPV-16 lineages, 
and 22 EGL samples from 17 men. Significant differences in lineage prevalence were observed by 
country and marital status. Lineage A predominated among all variable categories; however, the 
prevalence of non-A lineages were heterogenous among the different populations. Lineage A infections 
were associated with a 169% increased risk of long-term genital HPV 16 persistence compared to Non-A 
Lineages. All penile intraepithelial neoplasia biopsies were positive for HPV 16 A-Lineage variants. 

Conclusions: Conclusion: Data collected between lineages of these samples and those of comparable 
studies of the cervix suggest differences between the natural history of HPV-16 variant infections in 
external male genitalia and female genitalia.
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NONAVALENT HPV VACCINE TO INTERRUPT RECURRENT ANAL OR VULVAR HIGH-GRADE 
SQUAMOUS INTRA-EPITHELIAL LESIONS (VIVA TRIAL): A RANDOMIZED, DOUBLED-BLIND, 
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Laboratory Medicine And Pathology, Seattle, United States of America, 3University of Washington, 
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Introduction: The 9-valent human papillomavirus vaccine (9vHPV) protects against infection when 
administered to HPV-naïve individuals. Data suggesting a therapeutic benefit of the 9vHPV have been 
mixed. We investigated whether the 9vHPV reduces high-grade-squamous-intraepithelial lesion (HSIL) 
recurrences in unvaccinated persons previously treated for anal or vulvar HSIL. 

Methods: We performed a randomized, double-blind, placebo-controlled trial in persons ages 27-69 
years previously treated for anal or vulvar HSIL in Seattle, WA, and Birmingham, AL, USA. Eligible 
participants were HSIL-free at enrollment, confirmed by high-resolution-anoscopy (HRA) or vulvoscopy. 
Persons with well-controlled HIV infection were eligible to enroll. Participants received 9vHPV or placebo 
at 0, 2, and 6 months. Follow-up HRA/vulvoscopy was performed at months 18 and 36, and anal/vulvar 
swab was collected at months 0, 18, 24, and 36 for HPV DNA detection. The study’s primary endpoint 
was histologically-confirmed HSIL recurrence in the intent-to-treat population, with secondary endpoints 
to assess HPV persistence (>2 consecutive positive swabs for the same 9vHPV-type) and vaccine safety. 

Results: We randomized 187 participants with prior anal (104, 56%) or vulvar (83, 44%) HSIL of which 92 
(45%) received 9vHPV and 95 (51%) placebo. Among the 181 participants included in the intention-to-
treat analysis, the median age was 55 years, and 71 (39%) participants were living with HIV. After interim 
analysis, the study was halted due to futility in preventing HSIL recurrence. In 9v-HPV recipients, 15 had 
recurrent HSIL compared to 18 among placebo; incidence 9.1 versus 10.0/100 person-year; p=0.83. We 
found no differences in HSIL recurrences among vaccine versus placebo recipients by anatomical site or 
HIV status. HPV DNA persistence did not differ by study arm: 34% in 9vHPV versus 41% in placebo 
group (p=0.82). The 9vHPV was safe and well tolerated. 

Conclusions: In persons with prior anal or vulvar HSIL treatment, 9vHPV vaccination failed to reduce 
HSIL recurrence and HPV DNA persistence.
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Kingdom, 2Hopital Erasme University Libre de Bruxelles (ULB), Ob: Gyn Department, Brussels, 
Belgium, 3Pärnu Hospital, Women's And Children's Clinic, Pärnu, Estonia, 4Vaccitech plc, Clinical & R&d, 
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Introduction: Immunotherapeutics are a promising approach to establish the T cell immunity that 
appears central in clearance of persistent high-risk HPV infections. VTP-200 is a heterologous ChAdOx1-
HPV prime and MVA-HPV boost regimen of two viral vectors that contain 59 conserved regions from all 
early proteins of 6 common high-risk HPV genotypes. The APOLLO trial is evaluating the safety, 
immunogenicity and efficacy of VTP-200 in participants with persistent cervical high-risk HPV (hrHPV) 
infection and coexisting low-grade (CIN1) cervical lesions, or HPV-related change only (LSIL/ASCUS). 

Methods: The primary objective is to determine the safety and tolerability of VTP-200. The trial will also 
determine the effect on the hrHPV infection and lesion(s) as well as select the appropriate dose(s) for 
further development. Enrolment and analysis of all lead-in groups has completed (N=9), and the main 
phase enrolment is ongoing. The main phase is a blinded, randomised, placebo-controlled trial 
investigating 3 varying doses of ChAdOx1-HPV (Day 0) and 2 doses of MVA-HPV (Day 28), with a 12-
month follow-up period (N=96, with 32 participants receiving placebo). The Main Phase Visit Schedule 
and Assessments are shown in figure 2. A protocol-specified interim analysis occurs when approximately 
60 participants reach their 6-month 
timepoint. 
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Results: Safety, tolerability, and efficacy from the interim analysis of the main phase will be presented for 
participants who have reached the 6-month timepoint. Correlative immunogenicity (antigen-specific 
ELISpot to the six antigens [E1, E2, E4, E5, E6, E7] and flow cytometry ICS) will also be reviewed. 

Conclusions: The success of immunotherapeutic administration is thought to depend on a T cell-
inducing strategy. This clinical trial is evaluating the impact of a heterologous prime boost therapeutic 
vaccination strategy to induce such a response and thus to clear persistent cervical hrHPV infection and 
revert low-grade cervical lesions.
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5-AZA-2’-DEOXYCYTIDINE TREATMENT IN COMBINATION WITH THE CYTIDINE DEAMINASE 
INHIBITOR TETRAHYDROURIDINE SIGNIFICANTLY IMPROVES SURVIVAL IN A PRECLINICAL 
MOUSE MODEL OF HPV-INDUCED CANCER 

Lara Schlegel1, Iris Martin1, Hans-Jürgen Stark1, Martin Kalteis1, Ricarda Mehr1, Günter 
Hämmerling1, Nikolaus Von Knebel-Doeberitz2, Yogen Saunthararajah3, Magnus Von Knebel 
Doeberitz1, Elena-Sophie Prigge1 
1University Hospital Heidelberg, Applied Tumor Biology, Heidelberg, Germany, 2German Cancer 
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Introduction: Aberrant methylation of the HPV and the host genome is functionally associated with 
malignant transformation of HPV-infected cells. We are developing a novel treatment approach targeting 
this aberrant methylation using DNA methyltransferase inhibitors, such as 5-aza-2’-deoxycytidine (DAC). 
The achievement of therapeutically relevant plasma levels of DAC is challenged by the drug’s instability in 
aqueous environments and degradation by the enzyme cytidine deaminase (CDA). Combined 
administration with the CDA inhibitor tetrahydrouridine (THU) can reduce degradation of DAC and may 
increase its therapeutic effect when applied systemically. In this study, we investigated if combinatory 
systemic administration of DAC and THU leads to prolonged survival in a mouse model of HPV-induced 
cancer. 

Methods: Mice of the immune-deficient NSG strand were injected with CaSki cells and systemically 
treated on three consecutive days per week with PBS (control group), low-dose DAC of 0.1 mg/kg, or 
DAC 0.1 mg/kg+THU 10 mg/kg, until preset stopping criteria were reached. Endpoint analyses comprised 
survival, tumor size and biological treatment effects assessed in tumor tissue, focusing on cell death, 
senescence and differentiation. 

Results: PBS-treated mice showed a median survival of 59 days, while mice of the DAC only-treated 
group survived significantly longer, demonstrating a median survival of 66 days. Mice treated with the 
combination of DAC+THU showed significantly prolonged survival compared to both PBS and DAC only 
groups, presenting a median survival of 98 days. Preliminary results from tumor tissue analyses further 
provided indications that DAC+THU treatment induced cell death and differentiation of tumor cells. No 
indications for clinical toxicity were observed in any of the DAC+THU-treated mice. 

Conclusions: Our results indicate a biologically relevant treatment benefit and good tolerability of 
combinatory application of DAC and THU in a mouse model of HPV-induced cancer.
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LOT-TO-LOT IMMUNOGENICITY CONSISTENCY OF RECOMBINANT HUMAN PAPILLOMAVIRUS 
BIVALENT (TYPES 16, 18) VACCINE (PICHIA PASTORIS) IN HEALTHY FEMALES: A PHASE III, 
RANDOMIZED, DOUBLE-BLIND STUDY 

Min Ji1, Ting Huang2, Li Zhang3, Youquan Liu4, Linglin Zhang2, Haiyang Qin3, Zhijun Tan5, Zhiwei 
Jiang5, Yalin Hu1, Qinying Lan1, Huiyu Zhou1, Ke Li1, Bangwei Yu1, Lin Yuan6, Wei Li7, Zhen 
Huang8, Chenliang Zhou1, Lingyun Zhou1, Weijin Huang3 
1Shanghai Zerun Biotechnology, Regulatory And Medical Affairs, Shanghai, China, 2Sichuan CDC, 
Vaccine Clinical Research Institute, Chengdu, China, 3National Institutes for Food and Drug Control, 
Institute Of Biologicals, Beijing, China, 4Sichuan Mianyang CDC, Vaccine Institute, Mianyang, 
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Introduction: Availability of additional safe, effective, and affordable HPV vaccines would help 
addressing the HPV vaccine shortage. Here we aimed to demonstrate immunogenicity consistency 
between three industrial production lots of Walrinvax®, a new bivalent HPV Vaccine. 

Methods: Participants aged 9-30 years were randomized 1:1:1:1 to receive 3 doses of the bivalent HPV 
vaccines of one of the three industrial lots and one clinical lot at 0, 2, and 6 months. Humoral 
immunogenicity was assessed pre-vaccination and 1 month post-third dose vaccination by pseudovirion-
based neutralization assay. Lot-to-lot consistency was demonstrated if the 2-sided 95% confidence 
intervals of the geometric mean titer (GMT) ratio between all lot pairs were within [0.5, 2]. The criteria for 
non-inferiority of the pooled industrial lot to a clinical lot were in terms of difference in seroconversion 
rates (95% CI lower bound > -10%) and GMT ratios (95% CI lower bound > 0.5). Adverse events 
throughout the study were collected. 

Results: Of the 1100 subjects enrolled, 1031 subjects (93.73%) completed the study. Humoral immune 
responses were robust and lot consistency among 3 industrial lots was demonstrated: GMT ratios for 
three pairs of industrial lots were 1.02, 0.77, and 0.76 for anti-HPV-16 antibodies and 0.99, 0.87, and 0.87 
for anti-HPV-18 antibodies. The immunogenicity of the pooled industrial lot was noninferior to the clinical 
lot as both seroconversion rate and GMT ratio meeting the predefined immunological criteria. The 
incidence of solicited symptoms, unsolicited AEs and SAEs was comparable between all lots. No vaccine-
associated serious adverse events were reported during the study. 

Conclusions: Lot consistency between the three industrial lots and the non-inferiority of the pooled 
industrial lot to the clinical lot were demonstrated among healthy females aged 9-30 years with a clinically 
acceptable safety profile (NCT04965350). 
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GLOBAL EPIDEMIOLOGIC PATTERNS OF OROPHARYNGEAL CANCER INCIDENCE 

Marc Goodman 
Cedars Sinai, Cancer Center, Beverly Hills, United States of America 

Introduction: Oropharyngeal cancer (OPC) has a complicated epidemiology due to its dependence on 
three primary environmental etiologic factors: tobacco, alcohol, and oral HPV infection. Given the broad 
international variation in trends and prevalence of these factors across the world, we examined global 
trends in the incidence of OPC in men and women internationally. 

Methods: Cancer incidence data during the 20-year period 1993-2012 from 43 countries spanning 6 
continents was obtained from the Cancer Incidence in Five Continents database Volumes V-XI. Trends in 
OPC were compared to head and neck cancers in sites not associated with HPV and lung squamous cell 
carcinoma (SCC) using age-period-cohort modeling across countries and sexes. 

Results: OPC incidence significantly increased in 19 and 23 countries in men and women, respectively, 
compared to significant decreases in only 2 countries for men 3 countries for women. The annual rate of 
OPC increase was more than 3% per year in the majority of countries with increasing OPC incidence. 
Strong birth cohort effects were observed for men, and increased OPC incidence was observed for 
patients aged 45 and older in most countries. By contrast, in the 20 countries where OPC incidence 
increased for women that were analyzable by age-period-cohort modeling, 10 had no significant 
difference in OPC and lung SCC net drifts. A moderate correlation was seen with a country’s Human 
Development Index and rate of OPC increase, somewhat weaker in men (R=0.33, P = 0.05) than in 
women (R=0.58, P < 0.001). 

Conclusions: OPC continues to increase internationally in both sexes. In men, this increased incidence 
is seen throughout middle and older age and is likely driven entirely by HPV, given the incidence of lung 
cancer is stable or decreasing in all countries with rising OPC incidence. In women, more complex 
patterns were observed, suggesting varied and complex interplay of risks factors .
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ASSESSING THE IMPACT OF STUDENT PHARMACISTS-RUN EDUCATIONAL OUTREACH ON 
AWARENESS OF PAP SMEAR AND HPV VACCINES AMONG URBAN WOMEN OF KARACHI, 
PAKISTAN 

Eduardo Fricovsky1, Mudassar Iqbal Arain1,2, Saira Shahnaz3 
1SKAGGS School of Pharmacy, Pharmacy Practice, San Diego, United States of America, 2Faculty of 
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Pakistan, 3Nazeer Hussain University, Pharmacy Practice, karachi, Pakistan 

Introduction: Every year, half a million women are diagnosed with cervical cancer. It is third most 
common type of cancer among women, according to the National Cancer Institute (NCI). Human 
papillomavirus (HPV) is the causative agent and considered to be a health burden. We assessed the 
effect of educational activity regarding awareness of PAP smear and HPV vaccinations among urban 
women of Karachi, Pakistan. 

Methods: A descriptive, cross-sectional study was conducted among 150 women. Female patients of age 
≥40 years were recruited for study purpose after obtaining the informed consent. The pre-seminar data 
was collected on a structured questionnaire by pharmacists’ student (Volunteer). After that, a two-hour 
seminar was conducted that focused on PAP smear and HPV vaccination and its benefits. Later, post 
seminar data was collected and analyzed using JMP Pro 16 software. 

Results: Before, presentation, the Pre-seminar data showed that there was no awareness regarding PAP 
smear test and frequency of HPV vaccination and its benefits. The age range of patients was from 40 to 
60 years with 2 co-morbid conditions. The response rate was 60-75% regarding fear of pain for PAP 
smear test. The HPV vaccination is not available and last stage of treatment was also one of pre-
assessment reason. After seminar, the statistical significance was noted i.e., p>0.001 between age and 
planning PAP smear test within 6 months. 

Conclusions: A positive impact was noticed with statistically significance in terms of level of knowledge 
regarding PAP smear test and HPV vaccination. Moreover, the awareness sessions/seminars are highly 
recommended educational activities that can be conducted on mass level to aware the people. We 
concluded that, a strong collaboration between educational health campaigns and community is the 
required to identify, and address the barriers i.e., knowledge, awareness and access to health resources 
among communities at individual level specifically for the diseases like cervical cancer.
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ASSESSING THE IMPACT OF STUDENT PHARMACISTS RUN EDUCATIONAL OUTREACH ON 
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Introduction: Cervical cancer is the fourth most common cause of cancer globally, and one of major 
public health problems in terms of mortality in women throughout the world. In Pakistan, cervical cancer is 
the second most common cancer in women. Due to cervical cancer, twenty women were died each day in 
Pakistan, which ranks among top 10 countries in terms of mortality. We aimed to assess the effect of 
student pharmacists run educational outreach on awareness of cervical cancer in women of urban areas 
of Karachi, Pakistan. 

Methods: We trained a group of 10 student pharmacists to perform awareness of cervical cancer 
educational sessions. A descriptive cross-sectional study was designed. We recruited 150 participants 
from different hospitals of Karachi, Sindh, Pakistan. The pre and post questionnaire was administered to 
assess the effect of educational activity by student pharmacists through presentation about cervical 
cancer. The data was assessed by using JMP Pro 16 software. 

Results: Out of 150 participants, the mean age was 52+7.7 years. Majority of participants were either 
illiterate or literate up to 5th grade (percent illiterate). Before the educational intervention, 81% of women 
had no awareness about cervical cancer. All women were not aware about the symptoms and early 
treatment of cervical cancer. After education activity by student pharmacists, a drastic change was noted 
in awareness of cervical cancer among recruited samples. More than 70% responded that were aware 
about cervical cancer prevention, and its treatment options. JMP software statistical analysis showed the 
significant relevance of level of knowledge of cervical cancer i.e. p<0.05. 

Conclusions: The educational activity clearly reflects the improvement of awareness of cervical cancer. 
Overall confidence level was also improved to discuss the signs and symptoms with female student 
pharmacists. These types of activities will help to diagnose cervical cancer at an early stage that can 
decrease rate of mortality.
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AWARENESS OF HUMAN PAPILLOMAVIRUS AND ACCEPTABILITY OF THE VACCINE AMONG 
WOMEN IN PALESTINE: IS IT TIME FOR POLICY ADJUSTMENT? 

Hanan Abukmail1,2, Mohamedraed Elshami3, Ibrahim Al-Slaibi4, Mohammed Alser5, Afnan 
Radaydeh6, Alaa Alfuqaha7, Mariam Thalji6, Salma Khader6, Lana Khatib7, Nour Fannon8, Bisan 
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Rjoub6, Hadeel Ayesh6, Toqa Rjoub6, Rawan Zakout9, Amany Alser16, Nasser Abu-El-Noor17, Bettina 
Bottcher9 
1University of Cambridge, Department Of Public Health And Primary Care, Cambridge, United 
Kingdom, 2International Medical Corps, Health Department, Gaza city, Palestinian Territory, 
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Surgery, OH, United States of America, 4Almakassed Hospital, Department Of Surgery, Jerusalem, 
Palestinian Territory, Occupied, 5The United Nations Relief and Works Agency for Palestine Refugees in 
the Near East, Medical Center, Gaza city, Palestinian Territory, Occupied, 6Al-Quds University, Faculty Of 
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Studies, Nablus, Palestinian Territory, Occupied, 8Alazhar University of Gaza, Faculty Of Pharmacy, 
Gaza city, Palestinian Territory, Occupied, 9Islamic University of Gaza, Faculty Of Medicine, Gaza city, 
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Nursing, Gaza city, Palestinian Territory, Occupied 

Introduction: Progress has been made in the reduction of morbidity and mortality of cervical cancer by 
the implementation of HPV vaccination programs. This study aimed to assess the awareness of 
Palestinian women about HPV as well as their knowledge and acceptability of the HPV vaccine and to 
examine the factors associated with good awareness. 

Methods: This was a national cross-sectional study. Adult women were recruited from hospitals, primary 
healthcare centers, and public spaces in 11 Palestinian governorates using convenience sampling. A 
structured questionnaire was used for data collection. For each correctly answered question, one point 
was given. The total score was calculated and categorized into poor (0 to 10) and good awareness (11 to 
21). 

Results: The questionnaire was completed by 7223 women out of 8086 who were approached (response 
rate=89.3%). A total of 7058 questionnaires were included in the final analysis; 4403 from the West Bank 
and Jerusalem (WBJ) and 2655 from the Gaza Strip. Only 33 women (0.5%) displayed good awareness 
of HPV and its vaccine with 0.7% of women from WBJ and only 0.2% of women from the Gaza Strip. 
Completing post-secondary education, being employed or a student, and having a higher monthly income 
were associated with an increase in the likelihood of good awareness. Among women who had heard of 
HPV, only 46 women (8.9%) reported familiarity with its vaccine. Women from the WBJ were more likely 
than women from the Gaza Strip to have heard about the HPV vaccine (0.9% vs. 0.2%). Most women 
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agreed to receive the HPV vaccine themselves or for their daughters if it was given without cost or with a 
co-
payment. 
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Conclusions: The overall awareness of HPV and its vaccine was extremely low. Inclusion of the HPV 
vaccine in the national immunization program could change this, especially as the HPV vaccine appeared 
to be acceptable.
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Introduction: Cervical cancer is the second most common cancer in Indonesia after breast cancer. The 
number of deaths from cervical cancer in Indonesia continues to increase every year due to delays in 
diagnosis and examination. To detect cervical cancer, laboratory examinations can be carried out using 
the Visual Inspection with Acetic Acid method or a pap smear which requires the knowledge of an internal 
medicine specialist as well as several considerations of features to get an accurate diagnosis. 
Sometimes, the way doctors analyze features from one another produces different results. Therefore, it is 
necessary to have a classification process to make a diagnosis of cervical cancer with high accuracy 
results so that it is expected to be able to equalize the results of the diagnosis from medical personnel. 

Methods: This study uses cervical cancer risk classification data available on the Kaggle website 
published by Fernandes, K., J.S. Cardoso, and J. Fernandes in 2017 with feature selection based on 
expert interviews. This study uses the Extreme Learning Machine algorithm in conducting the 
classification process and measuring the results of the algorithm's performance with the accuracy value of 
the confusion matrix calculation. 

Results: The highest average accuracy in testing the value of many hidden neurons is with 11 hidden 
neurons which produce an accuracy of 91.88%. The highest average accuracy in testing the activation 
function is the binary sigmoid function with an accuracy value of 92.12%. The highest accuracy in testing 
training data and testing data with k-fold cross validation is in the first fold which produces 92% accuracy. 

Conclusions: The classification of cervical cancer with the Extreme Learning Machine Algorithm can be 
said to be successful because it produces optimal parameters and a high enough accuracy exceeding 
90%. However, further research and development are needed to produce higher accuracy.
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Introduction: There is a need for more research on the social and economic impacts of cervical cancer in 
LMICs in order to provide evidence for expanded cervical cancer screening programs. The goal of this 
study is the understand the economic impact of cervical cancer on women and children in Uganda. 

Methods: Data collection for this study began in September and will continue until December 2022. 
Participants were recruited by nurses at two clinics at the Uganda Cancer Institute in Kampala and Jinja. 
Descriptive statistics using counts and frequencies were used to describe primary outcomes which 
include changes in a child’s education and a family’s economic status. 

Results: To date 19 participants have completed the survey and 17 indicated that they had children. The 
mean age of participants is 48 years. The majority of participants are married, have a primary school 
education or less, and were diagnosed with stage I or stage III cancer. In all, 35% (5/14) of women 
indicated that they cut down on food consumed and withdrew their child from school to help pay for 
cancer care. Furthermore, 69% (9/13) of women noted that they took time off work to attend the clinic 
today. When asked how their diagnosis impacts their children, 63% (10/16) indicated that their children 
had missed school this month and 60% (6/10) of children had to seek out employment. 

Conclusions: We found that a cervical cancer diagnosis has an impact not only on women, but their 
children as well, confirming that while largely preventable, cervical cancer has far-reaching impact beyond 
the woman diagnosed. The results of this study can be used to provide further evidence of the urgent 
need to expand cervical cancer screening programs not only in Uganda, but similar countries as well. 
This in turn will help contribute to the eventual global elimination of cervical cancer.
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Introduction: Cervical cancer ranks the fourth most frequently diagnosed cancer and the fourth leading 
cause of cancer-related deaths among women globally. In LMIC like Cameroon, patients are mostly 
diagnosed at an advanced stage, women have limited access to proper diagnosis and treatment, a 
prolonged waiting time during treatment especially due to limited radiotherapy machines and services. 

Methods: Data from the Women’s Health Program (WHP) , Cameroon Baptist Convention Health 
Services (CBCHS) database was extracted and analyzed. Cervical cancer clinical outcomes were 
categorized as alive with disease, alive without disease or dead . Cox regression model for survival 
analysis was used to determine the impact of some variables on the mean time of patient survival after 
diagnosis. 

Results: Between 2013 and 2018, 752 women were diagnosed with cervical cancer. The average age at 
diagnosis was 53.33 (+/-13.822). The overall survival for women diagnosed with cervical cancer was 
27.1%. 285(37.5%) of cases diagnosed did not go in for treatment while (387 (51.5%)) went in for 
treatment, including 205 who did not complete their treatment. Age at diagnosis was significantly 
associated with a lower survival hazard ratio 1.007 ( 95% Cl( 1-1.013), p value of 0.035). a positive HIV 
status (p value of 0.558, hazard ratio 1.032(95%Cl(0.930-1.145) p value of 0.558), and histologic subtype 
of adenocarcinoma (, hazard ratio of 1.026(95% Cl(0.705-1.493), p value 0.894) were associated with 
lower survival, although these associations were not statistically significant. 

Conclusions: Cervical cancer remains a serious public health threat to women especially in LMIC like 
Cameroon where screening coverage is still extremely low. Survival from the disease is extremely poor in 
this country, consistent with data from other LMICs. Most cases present late with symptoms and very few 
can afford recommended treatment. Education, awareness creating, support and funding are necessary 
to strengthen cervical cancer control in Cameroon.
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METHIS - MODELLING TOOLS FOR HPV INFECTION-RELATED CANCERS 

Iacopo Baussano, Damien Georges, Maxime Bonjour, Ahmad Fuady, Irene Man 
International Agency for Research on Cancer, Early Detection, Prevention, And Infections Branch, Lyon, 
France 

Introduction: For years the International Agency for Research on Cancer (IARC) has been supporting 
public-health stakeholders world-wide with context-specific fieldwork and model-based projections to 
inform cervical cancer control policies. IARC has also played a crucial role in transferring knowledge and 
technology from high-resource settings, with access to cutting-edge expertise, to low-resource settings, 
with the largest cervical cancer burden. Among other initiatives, IARC aims at delivering an open-source 
modelling platform, named METHIS, which can be adopted, and further utilized, by local policy makers to 
inform sustainable cervical cancer control policies. 

Methods: We developed, tested, and validated 5 predictive tools, 2 HPV transmission and 3 cervical 
cancer progression models. Since there is an intrinsic trade-off between data availability (model’s inputs) 
and prediction flexibility (model’s outputs), the platform allows for algorithms with an increasing range of 
complexity to match datasets available in each context. Currently, we are working on integrating and 
documenting these models into a modular platform flexible enough to be used in most low- and middle-
income countries. 

Results: Each model has been successfully used to draw predictions. For example, the HPV 
transmission models, RHEA (population-based model) and EPIMETHEOS (agent-based model) have 
been recently used to assess the impact of HPV vaccination in settings where sexual behavior is rapidly 
changing and the expected impact and cost-effectiveness of single-dose vaccination in India. The 
progression models ATLAS and PANDORA have been used to estimate the country-specific burden of 
expected and preventable cervical cancers among girls born between 2005 and 2014 and to predict 
cohort-specific cervical cancer incidence from population-based surveys of HPV prevalence. The agent-
based progression model PROMETHEOS is designed to devise risk-stratified cervical cancer screening 
programs worldwide. 

Conclusions: Based on recent publications and ongoing activities, we will illustrate the overarching 
design of METHIS and the specificities of each model contributing to the platform.
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COUNTRY-SPECIFIC IMPACT OF CERVICAL CANCER ELIMINATION ON MORTALITY: A 
MODELLING STUDY 

Sephora Campoy, Damien Georges, Maxime Bonjour, Irene Man, Iacopo Baussano 
International Agency for Research on Cancer, Early Detection, Prevention, And Infections Branch, Lyon, 
France 

Introduction: In 2020, in its strategy to eliminate cervical cancer, the WHO set an elimination threshold at 
4 cases per 100,000 women-years. Aspirational targets such as 90% HPV vaccination coverage were 
proposed. Here, we assessed avoidable mortality through HPV vaccination in countries aiming at cervical 
cancer elimination. 

Methods: We used the GLOBOCAN-2020 database and ATLAS model to predict the number of country-
specific cervical cancer cases and deaths expected and avoidable through vaccination in cohorts born 
between 2006 and 2010. Predictions were obtained assuming constant cancer incidence and mortality, 
and 100% vaccine effectiveness with the different valency vaccines. 

Results: Adding the 2- or 4-valent vaccine to the current cervical cancer control practices would prevent 
2.8 million deaths but only 78 (42%) of the 185 countries studied are expected to reach the elimination 
threshold by the end of the century. Switching to the 9-valent vaccine would help 68 (37%) additional 
countries reach the threshold, preventing 726,050 deaths. For the 39 remaining countries, even the 
highest possible impact of the 9-valent vaccine would not be sufficient to reach the threshold. 
Nevertheless, these countries would still see a reduction in mortality from 1.4 to 0.2 million (85%) 
expected deaths. Worldwide, the highest possible impact with the 9-valent vaccine would avoid 3.5 million 
deaths attributable to cervical cancer in cohorts born between 2006 and 2010. 

Conclusions: Optimal impact of 2- or 4-valent vaccination is expected to substantially decrease cervical 
cancer mortality worldwide, despite whether countries are expected to reach the elimination threshold or 
not. Shifting from 2- or 4-valent to 9-valent vaccine would almost double the number of countries reaching 
the elimination threshold and avoid a greater number of deaths. However, as optimal vaccine coverage is 
difficult to achieve, an integrated approach to vaccination and screening is essential.
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PERCEPTIONS OF A COMBINED STRATEGY OF HPV VACCINATION AND CERVICAL CANCER 
SCREENING AMONG MEXICAN WOMEN IN THE FASTER TLALPAN STUDY: A QUALITATIVE 
STUDY. 

Leith León-Maldonado1, Alejandra Cabral2, Gabriela Pages3, Brandon Brown4, Betania Allen1, Eduardo 
Lazcano1, Xavier Bosch5, Donna Spiegelman6, Leticia Torres1, Raúl U. Hernández-Ramírez6, Berenice 
Rivera Paredez7, Jorge Salmeron7 
1National Institute of Public Health, Population Health Research Center, Cuernavaca, Mexico, 2UCLA 
Fielding School of Public Health, Department Of Community Health Sciences, Los Angeles, United States 
of America, 3Edward Via College of Osteopathic Medicine, Carolinas Campus, Spartanburg, United 
States of America, 4UC Riverside School of Medicine, Department Of Social Medicine, Population And 
Public Health, Riverside, United States of America, 5Catalan Institute of Oncology, Bellvitge Biomedical 
Research Institute (IDIBELL), Cancer Epidemiology Research Programme, L'Hospitalet de Llobregat, 
Barcelona, Spain, 6Yale School of Public Health, Department Of Biostatistics, Center For Methods In 
Implementation And Prevention Science, New Haven, United States of America, 7National Autonomous 
University of Mexico, Center For Research In Policies, Population, And Health, Mexico City, Mexico 

Introduction: HPV-FASTER is an innovative public health intervention combining HPV vaccination and 
hrHPV based screening. We adapted the HPV-FASTER strategy to the urban-rural borough of Tlalpan, 
Mexico City and conducted a clinical trial for eligible women aged 25-45 years in primary-care clinics with 
the goal of mitigating the burden of cervical cancer. Here, we sought to understand women’s perceptions 
about FASTER-Tlalpan to make recommendations for future implementation and scaling-up into routine 
health services. 

Methods: We conducted semi-structured interviews about barriers and facilitators to potential 
participation in the combined strategy among 14 participants in FASTER Tlalpan. We used grounded 
theory analysis with the constant comparative method, as well as the socioecological model to 
understand perceptions and determinants of participation. 

Results: Intrapersonal barriers to participation in the program included the belief that only younger 
women are at risk for HPV, shame about the exam, and lack of time/interest; facilitators were information, 
perceived time saved, peace of mind over health status, conceptions of self-esteem, perceived severity of 
cervical cancer, and self-efficacy in relation to HPV/cervical cancer healthcare use. Interpersonal barriers 
were experiences of stigma and prejudice, and lack of support from partners, facilitators were family 
encouragement and testimonies from peers. Institutional barriers were lack of infrastructure and 
inconvenient hours at the clinic, clinic distance, perceived time burden, and low quality of care from 
providers (e.g., uninterested, not providing information/counseling), facilitators included, good care by 
healthcare personnel (e.g., communicating in plain language), including partners in the program, and 
phone reminders. Community facilitators included openness to participate. Public policy facilitators 
included information campaigns, procedures available for free, and financial resources to increase 
program access. 

Conclusions: Our findings point to significant barriers which need to be addressed and facilitators which 
can be leveraged for scaling up of the combined strategy in other settings in Mexico.
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INTRODUCING THERMAL ABLATION TO A PUBLIC CERVICAL CANCER SCREEN-AND-TREAT 
PROGRAM IN EL SALVADOR 

Karla Alfaro1, Montserrat Soler2, Elizabeth Torres1, Juan Rauda1, Rachel Masch3, Marina Chacon4, Jose 
Velis4, Miriam Cremer2 
1Basic Health International, Public Health, San Salvador, El Salvador, 2Cleveland Clinic Women's Health 
Institute, Ob/gyn, Cleveland, United States of America, 3Basic Health International, Ob/gyn, Pittsburgh, 
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Introduction: El Salvador is among the first low-and-middle-income countries (LMICs) to adopt a HPV 
screen-and-treat program. Treatment relies on gas-based cryotherapy, but the World Health Organization 
endorsement of thermal ablation (TA) has increased interest in this technology. Unlike cryotherapy, TA 
does not require gas and there are now portable models in the market. El Salvador solicited and received 
a donation of 70 TA units from international agencies. Our team worked in collaboration with the Ministry 
of Health (MoH) to devise a TA training plan for the screen-and-treat program. 

Methods: Ongoing training started in September 2022 in the metropolitan region of San Salvador where 
MoH providers were still naïve to the screen-and-treat program. We devised a 2-part approach consisting 
of 1) a “train the trainer” component where 5 MoH physicians were trained by a gynecologist with 
extensive experience on cryotherapy and TA, and 2) a curriculum for the MoH physicians and nurses who 
would implement the program. This consisted of a one-day theoretical component to introduce the 
equipment and allow practice on anatomical models, followed by clinical practicum where trainee 
physicians were required to complete 20 cryotherapy and 20 TA treatments under trainer supervision. 

Results: To date, the training has reached 15 program centers, each staffed by 1 physician and 2 
nurses. The theoretical component has been delivered as a group session to all 45 providers. Individual 
trainers were assigned to specific clinics and were able to complete the clinical practicum at each one in 
3-4 days. All 15 centers have now using both cryotherapy and TA to treat patients. 

Conclusions: The introduction of TA in El Salvador was made possible by collaboration between 
international agencies, a non-profit organization, and the Ministry of Health. Leveraging multi-actor 
partnerships can be instrumental in successfully increasing access to new technology in LMICs.
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THE SENEGAL SOCIETY OF COLPOSCOPY AND PATHOLOGY RELATED TO PAPILLOMAVIRUS A 
SOLDIER ENGAGED IN THE FIGHT AGAINST HPV 

Ousmane Dieng 
societe sénégalaise de colposcopie et de pathologie liée au papillomavirus, Minsitére De La Santé, 
Dakar, Senegal 

Introduction: Senegal, like the international community, has declared war on the papillomavirus. And our 
first fight is for the elimination of cancer of the cervix which constitutes the first female cancer (17.1% of 
cancers of all sexes combined and 26.8% of cancer cases in women) with 1917 new cases in 2020 and 
1312 deaths, i.e. nearly 70%. The Senegalese Society of Colposcopy and Papillomavirus Pathology 
(SSCPP) was founded on May 15, 2021 with a triple vocation of research, teaching and community 
support. Very quickly we responded to the call of the WHO to participate in the effort to eliminate cervical 
cancer. 

Methods: Various activities  Advocacy  Awareness  Strengthening the skills of health personnel  

Care offer  Scientific Meetings 

Results:  Officialization of the company  First symposium  Days of screening and treatment of 

precancerous lesions of the cervix  International Human Papillomavirus Awareness Day Campaign  

press conference  04 TV shows  05 radio broadcasts  10 Interviews  10 Websites  Social networks 

Twitter, hinstagram, facebook, whatapps  100 engagement videos  1000 children reached  2000 T-

shirts  500 caps  300 Gadgets 

Conclusions: The SSCPP is a young, dynamic African learned society committed to achieving the WHO 
objectives for the elimination of cervical cancer and participating in the ideal launched in 2022 by the 
IPVS "ONE LESS WORRY"
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DEVELOPMENT , IMPLEMENTATION, AND EVALUATION OF A DISTANCE LEARNING AND TELE-
MENTORING PROGRAM FOR CERVICAL CANCER PREVENTION 

Joel Fokom-Domgue1,2,3, Mala Pande3, Yu Robert3, Manjuh Florence2, Edith Welty2, Thomas 
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Kamgno1, Lewis Foxhall3, Alan Waxman11, Ernest Hawk3, Kathleen Schmeler12, Sanjay Shete3 
1University of Yaounde School of Medicine, Public Health, Yaounde, Cameroon, 2Cameroon Baptist 
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MD Anderson Cancer Center, Division Of Cancer Prevention And Population Sciences, Houston, United 
States of America, 4Baptist Institute for Health Sciences/Mbingo Hospital, Research, Nkwen, 
Cameroon, 5World Health Organization, Africa Regional Office, Brazzaville, Congo, Republic 
of, 6International Agency for Research on Cancer, IARC, Early Detection, Prevention And Infections 
Branch, Lyon, France, 7CHU de Quebec, Laval University, Division Of Gynecologic Oncology, Quebec, 
Canada, 8Institut Curie, Paris, 13. gynecologic Oncology Department, Paris, France, 9Harvard Medical 
School, Department Of Global Health And Social Medicine, Boston, United States of America, 10Grounds 
for Health, Cervical Cancer Prevention, Williston, United States of America, 11The University of New 
Mexico School of Medicine, Department Of Obstetrics And Gynecology, Albuquerque, United States of 
America, 12University of Texas, MD Anderson Cancer Centre, Gynaecology Oncology And Reproductive 
Medicine, Houston, United States of America 

Introduction: Although Africa has the highest burden of cervical cancer in the world, educational 
resources to achieve the 90-70-90 targets set by the WHO in its strategy to eliminate cervical cancer are 
lacking in the region. 

Methods: We implemented and evaluated an e-learning tool modeled on the Project ECHO (extension 
for community healthcare outcomes), for cervical cancer prevention in Africa. Through an online survey 
administered in 2021, we assessed providers’ knowledge and practices regarding cervical cancer 
prevention and control; and compared them among respondents who had attended these ECHO sessions 
(prior ECHO attendees) with those who had not but were planning on attending in the near future 
(newcomers). We also evaluated satisfaction of prior ECHO attendees. 

Results: Of the 75 survey respondents, 41 (54.7%) were prior ECHO attendees, and 46 (65.7%) were 
female. Overall, the rate of providers who reported performing cervical cancer screening with VIA/VILI, 
HPV testing, and cervical cytology in their practice was 50%, 46.3% and 30.3%, respectively. One quarter 
reported performing cryotherapy (25.4%), thermal ablation (27.3%) or LEEP (25.0%) for treatment of pre-
invasive disease. Knowledge about cervical cancer education, prevention and management procedures 
was satisfactory in 36.1% of respondents; this proportion was significantly higher (p˂0.001) among prior 
ECHO attendees (53.8%), compared to newcomers (4.5% (0.0 – 13.5)). Two thirds (68.8%) reported that 
they had applied knowledge learned in our ECHO sessions to patient care in their practice, or adopted 
best-practice care through their participation in this ECHO program. 

Conclusions: This e-learning and tele-mentoring program contributed to improved skills for providers and 
enhanced quality of care for patients. In the COVID-19 era and beyond, reinforced efforts to strengthen 
cervical cancer knowledge and best practices through distance learning are needed.
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ROADMAP FOR HPV VACCINE INTRODUCTION FOR PREVENTION OF CERVICAL CANCER 
WHILE CONTINUING PROVISION OF CARE IN PAKISTAN 

Dr. Fauzia Khan, Arshad Chandio, Christopher Morgan 
Jhpiego, Immunization, Islamabad, Pakistan 

Introduction: Background: Pakistan has a population of 68.6 million women > 15 years who are at risk of 
developing cervical cancer caused by human papilloma virus. Current estimates indicate that every year 
almost 5000 Pakistani women are diagnosed with cervical cancer and more than 3000 women die from 
the disease. Cervical cancer ranks as the 3rd most frequent cancer among women in Pakistan and the 
2nd most frequent cancer among women between 15 and 44 years of age. As such, Jhpiego Pakistan 
supported Pakistan’s Expanded Programme on Immunization (EPI) to develop a roadmap for elimination 
of cervical cancer with an aim to introduce HPV Vaccination by 2024. 

Methods: A landscape analysis was conducted by Jhpiego Pakistan in collaboration with Expanded 
Programme on Immunization (EPI) by interviewing group of experts, policy makers, national and sub-
national consultations and literature review, to outline the process around cervical cancer elimination and 
introduction of HPV vaccination in Pakistan. 

Results: After in-depth discussions with experts and policy makers a roadmap was developed for cervical 
cancer prevention which includes estimate disease burden, advocacy for national policy formulation, 
issues assessment, operationalization, HPV vaccine introduction, resources mobilization, strengthening 
health systems and national institutional capacity, community awareness and advocacy. A detailed 
costing analysis on vaccine introduction was also conducted by IVAC for three different scenarios; 1) 
vaccine introduction through campaign targeting 9-15-year girls, 2) immunizing 9-year girls through 
routine immunization and 3) reaching 9 year girls through campaign once a year. Cost was calculated for 
all the available HPV vaccines. 

Conclusions: Conclusion: Pakistan is a high burden country for women cancers. As such, there is a 
need to institutionalize women cancer registry for cancer surveillance and plan for implementation of 
roadmap for cervical cancer elimination and HPV introduction.
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RECENT CLEARANCE, PERSISTENT, AND INCIDENT HPV INFECTION INCREASES THE RISK OF 
HIV ACQUISTION IN WOMEN IN EASTERN AND SOUTHERN AFRICA 

Christine Hathaway1, Elizabeth Brown2,3, Stephen Cherne4, Nelly Mugo5,6, Nyaradzo Mgodi7, Z 
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of America, 4University of Washington, Department Of Laboratory Medicine And Pathology, Seattle, 
United States of America, 5Kenya Medical Research Institute, Center For Clinical Research, Nairobi, 
Kenya, 6University of Washington, Department Of Global Health, Seattle, United States of 
America, 7University of Zimbabwe, Clinical Trials Research Centre, Harare, Zimbabwe, 8University of 
Zimbabwe, College Of Health Sciences, Harare, Zimbabwe, 9University of Witwatersrand, Wits 
Reproductive Health And Hiv Institute, Johannesburg, South Africa, 10University of Washington, 
Department Of Epidemiology, School Of Public Health, Seattle, United States of America, 11South African 
Medical Research Council, Hiv And Other Infectious Diseases Research Unit, Cape Town, South 
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Africa, Durban, South Africa, 14UNC Project-Malawi, Unc Project-malawi, Lilongwe, Malawi, 15Johns 
Hopkins University, Bloomberg School Of Public Health, Blantyre, Malawi, 16Bill & Melinda Gates 
Foundation, Reproductive Health Technology, Seattle, United States of America, 17Gilead Sciences, Inc, 
Clinical Development, Foster City, United States of America, 18Harvard Medical School, Faculty Of 
Medicine, Cambridge, United States of America 

Introduction: While some studies have identified an association between HPV infection and HIV 
acquisition, findings have been mixed. Specifically, data on HPV clearance, which is postulated to 
increase HIV risk by increasing the number of HIV target cells, are limited. We evaluated associations 
between HPV clearance, incidence, prevalence, and persistence, and HIV acquisition among women 
participating in MTN-020/ASPIRE, conducted in Malawi, South Africa, Uganda, and Zimbabwe. 

Methods: Using a case-cohort design, we included participants aged 18-44 who acquired HIV during 
enrollment in the ASPIRE trial (N=125 cases) and sampled cohort participants matched by site and age 
group (N=335 non-cases). Cervicovaginal swabs, collected quarterly before HIV seroconversion (cases) 
or a proxy seroconversion visit (non-cases), were tested for HPV DNA. Logistic regression analyses 
accounted for sampling weights and adjusted for demographics, sexual behaviors, and a history of STIs. 
Participants positive for each HPV exposure (Figure 1) associated with nonavalent vaccine-containing 
types were compared with HPV negative participants and assessed for the odds of predicting HIV 
acquisition. Exploratory analyses evaluated low-risk (LR), high-risk (HR), bivalent, and any HPV types 
separately. 
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 FIGURE 1. Definitions of HPV exposure. Prevalence estimates required one cervicovaginal swab before 
seroconversion while persistence, incidence, and clearance required two quarterly swabs. 

Results: Risk of HIV acquisition increased with prevalence (aOR 1.77 [1.14-2.77]) and persistence (aOR 
3.26 [1.84-5.80]) of nonavalent vaccine types. The odds of HIV acquisition was greatest for a recent 
clearance of HPV (aOR 3.79 [2.01-7.15]). Incident HPV infection was also significantly associated with 
HIV acquisition (aOR 2.49 [1.35-4.61]). Results for any, LR, HR, and bivalent vaccine HPV types showed 
similar associations. 

Conclusions: HPV infections, including incident, persistent, prevalent, and recently cleared, are strongly 
associated with HIV acquisition in women in eastern and southern Africa. High-coverage prophylactic 
HPV vaccination has potential to decrease the burden of HPV infection and infection sequelae including 
HIV acquisition.
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RELATIONSHIP BETWEEN METABOLIC SYNDROME AND CERVICAL PRECANCEROUS LESIONS 
IN A SOUTH KOREA NATIONAL POPULATION 
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Introduction: Several epidemiologic studies have suggested an association between metabolic 
syndrome (MetS) and cervical cancer. Epithelial cell abnormalities proved by Pap smear suggest lesions 
that may progress to cervical cancer or be diagnosed as cervical cancer. 

Methods: We performed a case-control study using data from the National Health Screening Programs 
according to the Health Insurance System of South Korea between 2009 and 2017. Among the data, 
women who had undergone Pap smear screening were selected, and data from women who had 
previously been diagnosed with cervical cancer were excluded. 

Results: In women who underwent Pap smear during this period, negative results for intraepithelial lesion 
or malignancy were observed in 8,606,394 tests (controls), and epithelial cell abnormalities were 
observed in 580,012 tests (cases, 6.3% of the total tests). Among them, 21.7% of cases and 18.4% of 
controls met the MetS criteria (P <0.0001). In logistic regression analysis, it was analyzed that the 
increased odds of epithelial cell abnormalities in women with MetS was 1.23 (95% CI 1.22 – 1.24, P 
<0.0001). 

Conclusions: In this study which analyzed through the results of the National Health Screening 
Programs in South Korea, women with MetS had an increased odds of developing epithelial cell 
abnormalities. Thus, the importance of regular Pap smear in these populations would be further 
encouraged.
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PROSPECTIVE EVIDENCE FOR REGRESSION OF UNTREATED HISTOLOGIC HSIL IN ESTAMPA 
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Introduction: Histologic cervical HSIL is considered a precancerous lesion and is usually treated to 
prevent potential progression to invasive cancer. However, it is not possible to accurately predict which 
HSILs will progress, persist, or regress. We aimed to estimate the regression rate of HSIL in cervical 
biopsies diagnosed as ≤CIN1 by local pathology but upgraded to HSIL after central pathology review in 
ESTAMPA. 

Methods: In ESTAMPA, women aged 30-64 years were screened with HPV and cytology and referred to 
colposcopy (with biopsy as appropriate) if any result was positive. Those locally diagnosed as ≤CIN1 
were recalled for a second HPV test after 18 months for follow-up with colposcopy and biopsy and 
treatment, as needed. Cervical biopsies are centrally reviewed by pairwise independent pathologists via a 
three-step protocol using the LAST classification that includes a face-to-face adjudication meeting 
between discordant reviews (Figure 1). Diagnostic upgrades (women diagnosed locally as ≤CIN1 but 
centrally as HSIL) were identified; this mostly occurs after the follow-up visit so participants were not 
previously treated. The regression rate of untreated women whose initial biopsies were upgraded to HSIL 
by central review was 
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estimated. 

 

Results: 55 upgraded to HSIL untreated cases followed for ~22 months (interquartile range 19-25) were 
analysed (Figure 2). At baseline, the average/SD age was 43/9.7 years, 54 were HPV-positive, and 32 
had normal cytology; 36 were locally diagnosed with CIN1, 18 were negative, and 1 had unsatisfactory 
histology. At the follow-up visit, 41 (75%) had no evidence of precancer (24 HPV-negative, 3 negative 
colposcopy, 7 negative biopsy, 7 CIN1), 13 persisted (3 CIN2, 9 CIN3, 1 AIS), and 1 progressed to 
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cancer. 

 

Conclusions: We noted substantial regression in a subset of lesions upgraded to histologic HSIL in 
untreated women ≥30 years. Further analyses including HPV typing and extended follow-up to confirm 
regression will be presented. 
 
*On behalf of the ESTAMPA study group.
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THE EPIDEMIOLOGY OF HIGH-RISK HUMAN PAPILLOMAVIRUSES AND EPITHELIAL CELL 
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MULTIVALENT VACCINES 
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Kumasi, Ghana, 4Kwame Nkrumah University of Science and Technology, School Of Public Health, 
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Introduction: A number of vaccines are available to provide primary protection against persistent 
infection with high-risk human papillomaviruses (HR-HPVs) and effectively eliminate cervical cancer. 
However, data on the epidemiology of vaccine-preventable HPVs in Ghana is needed to inform public 
health measures. 

Methods: In this study, 595 women were recruited in a multi-centre cross-sectional observational study in 
the Greater Kumasi area of Ghana to investigate the epidemiology of genital human papillomavirus (HPV) 
genotypes and cervical dysplasia. A nested multiplex polymerase chain reaction (NMPCR) assay using 
degenerate E6/E7 consensus primers and type-specific primers was used for detecting and typing 
eighteen (18) HPV genotypes. Exclusion criteria were a history of cervical screening prior to this study 
and an age less than 18. 

Results: The prevalence of HR HPV was 31.4% (95% CI: 27.4–35.7) (84.4% of all 18 HPV genotypes 
screened were detected). Furthermore, the prevalence of epithelial cell abnormalities was 3.7% (95% CI: 
2.2–5.2%). A bivalent vaccine that prevents infection from HPV-16 and -18 may potentially prevent 16.7% 
(95% CI: 11.3–22.0%) of HPV infections among unscreened women; a quadrivalent vaccine that prevents 
infection from HPV-6/11 in addition to -16 and -18 may potentially prevent 21.5% (95% CI: 15.6–27.4%) 
of circulating HPV infections and a multivalent vaccine that prevents infection from HPV-6/11, -16, -18, -
31, -33, -45, -52, and -58 may potentially prevent 68.8% (95% CI: 62.2–75.5) of HPV burden. 

Conclusions: This study strengthens the belief that prophylactic HPV vaccination for girls coupled with 
routine cervical screening for older women could be an effective strategy to reduce the burden of HPV 
infections and potentially eliminate HPV-associated cancers and epithelial cell abnormalities among 
health-seeking women in Kumasi. The high prevalence of epithelial cell abnormalities and vaccine-
preventable HPVs show that efforts to make multivalent vaccines available to young girls in the area 
should be prioritized.
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Introduction: To investigate the association between common lower genital tract infections in women 
and HPV infection and cervical precancerous lesions. 

Methods: Lower genital tract pathogens were tested on cervical cytology specimens from 1158 randomly 
selected subjects from a cervical cancer screening population with 4 years of follow-up. Logistic 
regression was used to explore the association between lower genital tract infection and HPV and 
precancerous lesions. 

Results: The prevalence of baseline HPV infection was 29.36% and pathogen infection was 64.42% in 
1158 subjects, and subjects with pathogen infection had fewer pregnancies and lower age at first 
pregnancy; the concordance rate between lower genital tract infection with pathogen infection and 
baseline HPV infection was 48.01%, and a higher proportion of HPV-positive subjects developed 
pathogen infection compared with the HPV-negative group (P value). At the four-year follow-up, the 
concordance rate between persistent HPV infection and pathogen detection for lower genital tract 
infection was lower than for HPV infection; logistic regression showed that UU (OR=1.767), MG 
(OR=4.296) and MH (OR=2.413) were all risk factors for baseline HPV infection (all P values <0.05); CT 
(OR=3.208), and UU (OR=1.71) and MH (OR=2.466) all increased the risk of developing persistent HPV 
infection (all P values <0.05). Subjects were more likely to have persistent HPV infection when tested 
positive for baseline HPV combined with lower genital tract infection; in addition, a statistically significant 
difference was found in the proportion of multiple infections in those who were CIN1+ at any one time 
within four years compared to those who were not CIN1+ (P=0.047). 

Conclusions: This study found a correlation between pathogenic infection of the lower genital tract and 
HPV infection and cervical precancer (CIN1), and a positive correlation between UU and MH infection 
and HPV infection and persistent HPV infection.
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Introduction: Sensitive and specific genotyping of human papillomaviruses (HPVs) is critical for the 
surveillance and monitoring of the vaccine effectiveness. Next Generation Sequencing (NGS) has 
brought an innovative and attractive solution for detecting a larger spectrum of HPV genotypes. Here, we 
analysed by NGS the HPV genotypes distribution and the relative proportions for each genotype in 
multiple infections, in 137 cervical samples with different histology. 

Methods: This ancillary study of the multicentric ESTAMPA study (NCT01881659) considered those 
3,338 participants from Argentina (Figure 1), selecting by convenience 79 participants with negative or 
CIN1 histology or normal colposcopy without biopsies (≤CIN1) and all 58 participants detected with high-
grade disease (CIN3+). A nested PGMY/GP PCR followed by NGS (amplicon about 200 bp) was 
performed. The presence of each genotype was measured as the proportion of reads within each sample, 
using a Gini index as a measure of genotypic 
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diversity. 

 

Results: Multiple infections were more present in ≤CIN1 than CIN3+ cases (85% vs 41%, p<0.01, Figure 
2). Mean Gini index was significantly higher in ≤CIN1 samples showing a 2.2 fold-increase in genotypic 
diversity when compared to CIN3+ samples (0.20±0.22 vs 0.09±0.17 respectively, p<0.01). When CIN3+ 
histology is compared to ≤CIN1 group in multiple infections cases, there is a strong dominance of HR- 
genotypes (higher proportions in the viral mix)(Figure 
3). 
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Conclusions: A reduction in genotypic diversity and/or an increase in the proportion of HR-HPV 
genotypes in multiple infections can be considered as a biomarker for the potential risk of progression in 
cervical lesions.
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UNDERSTANDING THE ASSOCIATION BETWEEN HELMINTHS AND HPV OR CERVICAL CANCER: 
A SCOPING REVIEW 
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Introduction: In 2018, >500,000 people globally were diagnosed with cervical cancer and >300,000 
deaths were attributed to the disease. Although cervical cancer afflicts women worldwide, >85% of deaths 
occur in low- and middle-income countries (LMICs). Immune modulation is associated with persistent 
HPV infection and an increased risk of cervical cancer. Helminths remain prevalent in LMICs and have 
been proven to cause immune dysregulation. Although it is well-established that helminth infection 
regulates the host immune environment, the population-level impact of this on the persistence of common 
oncogenic viral co-infections like HPV, and related cervical dysplasia progression, remains unclear. Here 
we review the epidemiologic evidence for an association between helminth infection and an increase in 
HPV prevalence, persistence, or progression of dysplasia. 

Methods: We searched 5 databases (Embase, Global Health, PubMed, Scopus, and Web of Science) for 
studies with relevance to helminth infection (schistosomes/bilharzia, hookworms, Ascaris, and Trichuris) 
AND cervical cancer OR HPV. We included only (1) epidemiologic studies, (2) that took place in LMICs, 
and (3) were published after 1990. Our search resulted in 39 papers. 

Results: Of the 39 papers, ten were association studies (studies with a defined exposure, outcome, and 
effect measurement) and 29 were case studies. Of the ten association papers, six showed a positive 
relationship between helminth infection and HPV or cervical cancer prevalence. Three showed no 
association between helminth infection and cervical cancer. Only one small study showed a possible 
association between helminth infection and HPV persistence. Importantly, eight of the ten association 
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papers evaluated schistosomiasis, only two evaluated soil-transmitted helminth infections.

 

Conclusions: Our data suggest a positive association between helminth infection and HPV prevalence, 
persistence, or disease progression. Given the high burden of helminth and HPV co-infection in LMICs, 
whose populations bear 85% of the global cervical cancer burden, further evaluation of this potential 
interaction is warranted.
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CONCORDANCE BETWEEN HPV DNA DETECTION AND TYPE-SPECIFIC SEROPOSITIVITY: AN 
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Introduction: HPV DNA infections do not always lead to seroconversion. Concordance between 
prevalent HPV DNA and type-specific seropositivity remains controversial. This study aimed to explore 
cross-sectional associations between 13 high-risk (hr) HPV DNA detection and seropositivity. 

Methods: Serological and genotyping data were obtained from 505 women who participated in a 1999 
cervical screening study in Shanxi, China. All women were positive in Hybrid Capture II testing or with 
abnormal pathology. Type-specific HPV DNA and naturally acquired antibodies were respectively tested 
by SPF10-PCR DEIA/LiPA25 system (version 1) and a multicolor pseudovirion-based assay. Type-
specific seropositivity was defined as 50 % Infectious dose equal to or above corresponding cut-off 
(Mean+2SD). Logistic regression model adjusting predefined covariates was used to assess associations 
between HPV DNA detection and seropositivity. 

Results: Overall DNA detection rate of any 13 hrHPV (16/18/31/33/35/39/45/51/52/56/58/59/68) was 
51.49% with an increasing trend by histopathology severity (36.57% in normal, 60.91% in CIN1, 90.70% 
in CIN2, and 95.35% in CIN3+) (Table 1). Seropositivity rate of any 13 hrHPV was 63.56% without 
statistically significant difference in histological grades (62.78%, 58.18%, 72.09%, and 74.42%, 
Ptrend =0.099) (Table 2). In terms of individual HPV types, both DNA detection rates and seropositivity 
rates of HPV 16 and 58 increased by histopathology severity. In multivariable logistic regression analyses 
(Table 3), DNA detection of any 13 hrHPV were not associated with seropositivity [aOR (95%CI): 0.86 
(0.58, 1.26)]. However, positive associations between type-specific DNA detection and corresponding 
seropositivity were observed for HPV 16 and 58 [aOR (95%CI): HPV16: 4.40 (2.45, 7.93); HPV 58: 6.14 
(2.31, 
16.27)]. 
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Conclusions: Our study suggested the concordance between DNA detection and seropositivity in two 
common hrHPV types (HPV 16/58). Larger studies or pooled analyses are needed, especially for rare 
HPV subtypes, to explore association between type-specific infection and nature immunity induced by it.
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Introduction: Novel biomarkers and visual screening tools for cervical cancer screening and triage 
require new health decision models of HPV infection and cervical carcinogenesis to accurately assess 
cost-effectiveness. We are developing a microsimulation model to evaluate the cost-effectiveness of HPV 
testing and triage of HPV-positive women with genotyping and a deep-learning-based automated visual 
evaluation (AVE) of cervical images in the PAVE Validation Study, a large consortial screening project 
that will screen up to 100,000 women in ~10 low-resource study sites. 

Methods: Individuals who acquire an HPV infection are subject to two competing transitions: clearance of 
the HPV infection or progression to precancer (Figure 1). We previously derived transition risks from HPV 
acquisition to clearance. To derive transition risks for type-specific progression to cervical precancer, we 
considered all incident infections with a single HPV type in the Costa Rica Vaccine Trial population of 
women aged 18 to 25 years at enrollment. To simplify estimation from unobserved HPV onset, we 
assumed infections were acquired at the midpoint between the prior HPV-negative result and HPV 
detection. Using the Turnbull estimator for interval-censored time-to-event data, we estimated the “pure” 
risk of having detectable cervical intraepithelial neoplasia grade 2 or higher (CIN2+) and CIN3+, based on 
rigorously adjudicated diagnoses and HPV type. Pure risk is defined as absent the competing event of 
HPV clearance. HPV types were grouped according to high, moderate, and lower-risk types (HPV16; 
HPV18/31/33/35/45/52/58; HPV39/51/56/59/68) for stability of 
estimates. 
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Results: We considered 3074 incident single-type infections (206 with HPV16; 1403 with 
HPV18/31/33/35/45/52/58; and 1465 with HPV39/51/56/59/68). The rate of progression was highest for 
HPV16, followed closely by HPV18/31/33/35/45/52/58 (Figure 
2). 

 

Conclusions: Model development continues, with data analysis underway to determine whether time to 
progression varies by setting-specific HPV prevalence pattern.
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Introduction: Previous evidence has indicated that HPV integration status may be associated with 
cervical cancer development and progression. However, host genetic variation within genes that may play 
important roles in the viral integration process has been understudied. The aim of this study was to 
examine the association between HPV-16 and -18 viral integration status and single nucleotide 
polymorphisms (SNPs) in non-homologous end-joining (NHEJ) DNA repair pathway genes on cervical 
dysplasia. 

Methods: Women enrolled in two existing large trials of optical technologies for cervical cancer detection 
and positive for HPV-16 or -18 were selected for HPV integration analysis and genotyping. Associations 
between SNPs and cytology (normal, low-grade, or high-grade lesions) were evaluated. Among women 
with cervical dysplasia, polytomous logistic regression models were used to evaluate the effect of each 
SNP on viral integration status. 

Results: Women with high-grade lesions were significantly younger than women with low-grade or no 
lesions. Tag-SNPs in 13 DNA repair genes, including XRCC4, WRN, and NBN were significantly 
associated with cervical dysplasia. HPV16 integration status was differential across cervical cytology, but 
overall, most participants had a mix of both episomal and integrated HPV 16. Five tag-SNPs in the 
XRCC4 gene were found to be significantly associated with HPV 16 integration status. 

Conclusions: Our findings indicate that host genetic variation in NHEJ DNA repair pathway genes, 
specifically XRCC4, are significantly associated with HPV integration and that these genes may play an 
important role in determining cervical cancer development and progression.
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Introduction: In 2018, the HPV-IMPACT project, which conducts population-based surveillance for 
cervical precancers, expanded its surveillance to include cervical cancers and conducted retrospective 
surveillance from 2008. Oregon’s HPV-IMPACT collaborated with the Oregon State Cancer Registry 
(OSCaR) to obtain cervical cancer data on residents of a 28-zip-code catchment area (estimated 2020 
population, 297,150). 

Methods: Cases were identified in OSCaR. Complete demographics, diagnoses, risk factors, screening 
information, and HPV vaccinations were abstracted from medical charts, Oregon’s immunization registry, 
and other sources. We analyzed cervical cancer data among women ≥18 years of age residing in 
Oregon’s catchment area during 2008–2020. 

Results: 300 cases were identified, yielding an average annual incidence of 8.0 per 100,000 women 
(Table 1). The median age at diagnosis was 44. 12% were Hispanic; of non-Hispanics, 73% were White, 
3% Black, and 8% Asian—roughly reflective of the catchment-area population. 5% were 
immunocompromised. 43% were current or former smokers. 63% of cases had squamous-cell carcinoma 
and 31% adenocarcinoma. Almost 70% of cancers were diagnosed at stage 1. Two-thirds of patients 
presented with symptoms, 90% of them with vaginal bleeding or discharge. Almost half of all cases had 
barriers to prevention: 29% underinsured or uninsured, 22% with current or history of addiction disorder, 
13% with current or history of serious mental conditions, 12% with current or history of BMI >39, and 
another 31% with other barriers. 51 (25%) of 205 women with incident cervical cancer during 2008–2016 
have died from cervical cancer. 

Conclusions: This collaboration expands what is known about cervical cancer in our catchment area, 
adding information about symptoms, barriers to prevention and natural history of disease. While most 
women were diagnosed at an early stage, two-thirds had symptoms at diagnosis and theoretically have 
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been identified sooner through pre-symptomatic screening. Many had barriers to adequate preventive 

care. 
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SOCIAL AND STRUCTURAL BARRIERS OF INVASIVE CERVICAL CANCER 
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Introduction: Invasive cervical cancer (ICC) is a preventable disease due to vaccines, screening and 
treatment. ICC is now possible in many countries including the United States (US). Previous studies have 
identified sociodemographic disparities throughout the natural history of ICC. In this analysis we examine 
potential social and structural barriers to ICC prevention among women in Connecticut, US. 

Methods: All cases of ICC diagnosed and/or treated at a regional academic cancer center during 2015–
2020 were identified and underwent medical chart review. Eight markers of social and structural 
determinants of health that are potential barriers to vaccination, screening or treatment were abstracted: 
minority race/ethnicity status, history of alcohol use disorder, history of substance abuse, incarceration, 
homelessness, mental illness, health insurance status, and primary language. 

Results: Charts of 143 women diagnosed with ICC were reviewed. At least one barrier was identified in 
121 women (84.6%). Two or more barriers were identified in 59 women (41.2%) and 11 women (7.7%) 
had three+ barriers identified. The most commonly identified barriers were minority race/ethnicity status 
(55.9%), history of mental illness (25.1%) and no insurance coverage at the time of diagnosis and/or a 
gap in insurance coverage in the previous 5 years (22.4%) (Table 
1). 
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Conclusions: HPV vaccination and effective screening methods and treatment options make ICC a 
preventable disease. In this analysis we documented a high frequency of eight markers of social and 
structural determinants of health that may interfere with ICC prevention. Policies that address these 
barriers such as increasing stable health care coverage, access to mental health and substance abuse 
treatment services, and culturally competent healthcare to reach minority and immigrant populations are 
needed to improve screening and reach the goal of ICC elimination in the US.
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Introduction: To evaluate the association of sexually transmitted infections (STIs) other than high-risk 
HPV(HR-HPV) with incidence of high-grade cervical lesions(CIN2+) in women living with HIV(WLHIV) in 
South Africa(SA). 

Methods: Prospective cohort study of WLHIV aged 25-50 in Johannesburg, South Africa. We compared 
CIN2+ incidence among HR-HPV positive WLHIV with and without STIs. HPV genotyping by INNO-LiPA 
and histology of cervical biopsies were performed at baseline and median 16-months follow-up; lab-
confirmed STI (Chlamydia trachomatis, Neisseria gonorrhoeae, Trichomonas vaginalis, Mycoplasma 
genitalium, syphilis, bacterial vaginosis [BV] and Candida albicans) at baseline only. Association of STIs 
with CIN2+ incidence were estimated using logistic regression. 

Results: Among 623 WLHIV enrolled (65% on ART), 491 (79%) were HR-HPV+ at baseline. Co-infection 
with any STI, including BV, was 63% (n=308/491). Among 286 women without prevalent CIN2+ and with 
matched histology at endline, CIN2+ incidence over 16 months was 7.3% (n=21). CIN2+ incidence was 
higher in women who were MG positive (MG positive vs. negative:17.4% vs. 6.5%, adjusted odds ratio 
[AOR]=3.88, 95% Confidence Interval [CI]:1.10-13.64; adjusted for HIV viral suppression, injectable 
contraception use) and in women with syphilis (66.7% vs. 6.7% AOR=36.60, 95%CI: 1.77-755.32). 
Cervical ectopy was marginally associated with CIN2+ incidence (18.5% vs. 6.3%; AOR=3.19, 95% 
CI:0.97-10.45, p=0.056). 

Conclusions: STIs other than HPV are common among WLHIV in SA. Cervical lesions occur more 
frequently among WLHIV with Mycoplasma genitalium and syphilis. Routine STI screening and treatment 
is important in WLHIV.
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Introduction: Some cisgender women may be more susceptible to contracting high risk (hr) HPV 
infection; for example, those living with HIV or do sex work. Understanding the determinants of HPV 
infection in this vulnerable group is need for health policies aimed at preventing HPV-associated cancers. 
We sought to characterize HPV infection and identify characteristics and behaviors associated with 
hrHPV infection in cisgender women who are healthcare users at a STI/HIV clinic in Mexico City. 

Methods: This is part of the Condesa Study, an intervention for prevention of/screening for HPV-
associated neoplasms in vulnerable populations. Cisgender women with a valid self-sampled vaginal 
HPV test result and no prior diagnosis of cervical or anal cancer were included in the analysis (n=395). 
Pearson's Chi-square test and Fisher's exact test were applied to find intergroup differences between 
women with and without a history of sex work. Statistically significant characteristics were included in 
logistic regression models. 

Results: In female sex workers, any hrHPV prevalence was 41.1%, HPV16=9.9% and HPV18=6.3%. In 
non-sex workers any hrHPV=38%, HPV16=7.7% and HPV18=3.9%; differences in prevalence between 
women who did or did not do sex work were not statistically significant. In all cisgender women in the 
sample, cohabiting with a partner (OR=0.47;95%CI: 0.25-0.89) was protective against hrHPV infection. In 
contrast, in all women having 2-3 sexual partners (OR=4.71;95%CI: 1.77-12.56) or 4 or more sexual 
partners in the last three months (OR=5.57;95%CI: 1.58-19.6) was positively associated with hrHPV 
infection. Specifically for non-sex workers, 2-3 (OR=2.28;95%CI: 1.07-4.86) or 4+ sexual partners 
(OR=2.88;95%CI: 1.06-7.82) in the last three months was associated with hrHPV infection. 

Conclusions: Prevalence of hrHPV in Mexico City cisgender women seeking STI/HIV care is high, 
regardless of whether they do sex work. HPV screening and vaccination should be strengthened in adult 
cisgender women, particularly for those who have several sexual partners.
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Introduction: Despite the high incidence of cervical cancer in Africa and increasing use of HPV test for 
cervical cancer screening, little is known about type and group specific prevalent and persistent hrHPV 
infection in African women 

Methods: We used DEIA/LiPA, Linear array and GenXpert HPV test to characterize prevalent and 
persistent hrHPV in cervical samples from a prospective cohort of 11,203 Nigerian women who gave 
samples every 6 months for 2 years. 

Results: The mean (SD) age of participants was 39 (9.66) years. Some 7.4% (834/11,203) of the women 
had hrHPV infection at baseline while 6.5% had group persistent hrHPV infection based on tests at 
enrollment and 12 months later. The types and frequencies of prevalent hrHPV types detected at baseline 
were 16 (110, 0.98%), 18 (170, 1.52%), 31 (79, 0.71%), 33 (49, 0.44%), 35 (109, 0.97%), 39 (30, 0.27%), 
45 (60, 0.54%), 51 (109, 0.97%), 52 (210, 1.87%), 53 (88, 0.79%), 56 (43, 0.38%), 58 (67, 0.60%), 59 
(20, 0.18%), 66 (71, 0.63%), 68 (22, 0.20%), and 73 (2, 2.83%). The types and frequencies of persistent 
hrHPV infection were 16 (79, 0.71%), 18 (122, 1.09%), 31 (70, 0.62%), 33 (39, 0.34%), 35 (79, 0.71%), 
39 (19, 0.17%), 45 (37, 0.33%), 51 (76, 0.67%), 52 (159, 1.42%), 53 (41, 0.37%), 56 (25, 0.22%), 58 (47, 
0.41%), 59 (10, 0.09%), 66 (45, 0.40%), and 68 (12, 0.11%). 

Conclusions: HPV types 52, 18, 16, 35, 51, and 31 are the commonest prevalent and persistent hrHPV 
infection in this large cohort of African women
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Introduction: Cervical cancer is the commonest preventable cancer in Nigerian women and the role of 
persistent hrHPV infection in its etiology is well established. However, the prevalence of persistent hrHPV 
is much higher than the incidence of cervical cancer. Nigerian women have highly heterogenous 
distribution of hrHPV infections and the degree of risk associated with group and type persistent hrHPV is 
not currently well defined. It is critical to understand the associations between hrHPV and cervical 
intraepithelial changes (CIN) in Nigerian women given increasing use of HPV test based cervical cancer 
screening in this population. 

Methods: Study participants were members of the African Collaborative Center for Microbiome and 
Genomics Research (h3accme.com) prospective cohort study of 11,203 Nigerian women. The women 
were tested using either DEIA/LiPA or GenXpert HPV test at least twice with an interval of 12 months 
between tests. Women who were either persistently positive or persistently negative for hrHPV were 
invited for colposcopy and biopsy. 

Results: There were 600 women in this study and their mean age (SD) was 39.6 (8.8) years. The mean 
age (SD) of 272 women who were CIN2+ positive was 40.4 (8.55) while that of 328 women who were 
CIN2+ negative was 39.0 (8.9) years and this marginally statistically significant with p-value = 0.05. The 
prevalence of group-specific persistent hrHPV infection among CIN2+ positive women was 0.18 while it 
was 0.12 among CIN2+ negative women (OR = 1.63, 95%CI = 1.03-2.57, p-value = 0.04). In multivariable 
logistic regression model adjusted for age and socioeconomic status, the OR was 1.70, 95%CI - 1.07-
2.69, p-value 0.02. Other factors including number of sexual partners, alcohol use, tobacco use, 
douching, and insertion of objects into the vagina were not statistically significant. 

Conclusions: Prevalence of persistent hrHPV infection among CIN2+ negative Nigerian women is high 
and may affect the predictive value of HPV test for cervical cancer screening in this population
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Introduction: Sexually transmitted infection (STI) is an important public health issue worldwide, 
significantly impacting female health. The association between STIs and abnormal cervical cytology has 
been rarely evaluated. 

Methods: This study was conducted within a cervical cancer screening cohort with 3 years of follow-up. A 
total of 8,371 women aged 21-64 years at baseline were included. Baseline cervical samples were tested 
by Next Generation Sequencing assay for high-risk human papillomaviruses (hrHPV), low-risk HPV 
(lrHPV), and non-HPV STIs including Ureaplasma parvum (UP), Mycoplasma hominis (MH), Ureaplasma 
urealyticum (UU), Trichomonas vaginalis (TV), Chlamydia trachomatis (CT) and Mycoplasma genitalium 
(MG). Logistic regression analysis was used to estimate odds ratios (ORs) and 95% confidence intervals 
(95% CIs) for the associations of STIs with incident atypical squamous cells of undetermined significance 
or worse (ASC-US+). 

Results: During the 3 years of follow-up, 771 incident ASC-US+ cases were identified. Participants with 
infections of hrHPV, lrHPV, UP, MH, UU, TV, CT, and MG had ORs of 2.55 (95% CI: 2.14-3.04), 1.77 
(95% CI: 1.41-2.23), 1.40 (95% CI: 1.18-1.65), 1.30 (95% CI: 1.09-1.55), 0.93 (95% CI: 0.76-1.14), 1.34 
(95% CI: 1.01-1.78), 1.09 (95% CI: 0.68-1.75) and 2.00 (95% CI: 1.20-3.33), respectively, compared to 
women without infections. 

Conclusions: Sexually transmitted infections, especially for HPV, UP, MH, TV, and MG, were 
significantly associated with incident ASC-US+ among Chinese women.
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Introduction: To investigate the correlation and risk factors between high-risk human papillomavirus 
(HR-HPV) and abnormal cervical cytology and lower genital tract infection in women. 

Methods: 1240 women in cervical cancer screening were included to collect demographic and 
epidemiological information; cervical exfoliated cells were collected for HR-HPV testing and liquid-based 
cytology diagnosis; Reproductive tract secretions specimens were collected for vaginal microbiological 
testing for bacterial vaginosis (BV), vulvovaginal candidiasis (VVC), and trichomonas vaginitis (TV); The 
Logistic multivariate model was used to analyze the risk factors. 

Results: The mean age of 1240 women was (47.26±8.26) years, of which 333 (26.85%) were HR-HPV 
positive and 218 (17.58%) had cytological diagnosis ≥ASC-US. The positivity of BV was higher in the HR-
HPV positive than in the HR-HPV negative (55.26% vs. 41.90%, P<0.01), but the positivity of VVC was 
lower in the HR-HPV positive (6.31% vs. 14.00%, P<0.01). HR-HPV and BV positivity rates increased 
with cytologic severity (P< 0.01), and VVC positivity rates decreased with cytologic severity (P< 0.01). 
Binary logistics regression analysis showed that vaginal douching (OR=1.88, 95% CI: 1.15-3.05), 
menopause (OR=2.54, 95% CI: 1.63-3.95) and infection with BV (OR=1.60, 95% CI: 1.15-2.21) were 
independent risk factors for HR-HPV infection (P <0.05). Ordered logistic regression analysis showed that 
education level of high school and above (OR=0.50, 95% CI: 0.26-0.94) was a protective factor for 
abnormal cervical cytology, while sexual partner with redundant prepuce (OR=2.86, 95% CI: 1.58-5.19), 
menopause (OR=2.14, 95% CI: 1.32-3.48) and HR-HPV infection (OR=3.45, 95% CI: 2.40-4.94) were risk 
factors for abnormal cervical cytology (P<0.05). 

Conclusions: BV was significantly associated with HR-HPV infection, and vaginal douching and 
menopause were important risk factors for HR-HPV infection. Compared to microecological abnormalities, 
HR-HPV infection was a determinant of abnormal cervical cytology, and lower level of education, sexual 
partner with redundant prepuce, and menopause increased the likelihood of abnormal cervical cytology.
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Introduction: The impact of non-HPV sexually transmitted infections (non-HPV STIs) on cervical 
carcinogenesis has not been adequately validated, and the combined effect of non-HPV STIs and HR-
HPV on cervical lesions remains uncertain. We explored the association of non-HPV STIs on cervical 
lesions and interaction between HR-HPV and non-HPV STIs in the multi-center prospective cohort study 
among Chinese rural women. 

Methods: Data of 12121 participants were from a multi-center cervical cancer screening. Pathogens in 
the lower reproductive tract were detected by second generation sequencing technology. The 
associations of non-HPV STIs on abnormal cytology (ASC-US+ and LSIL+) and abnormal pathology 
(CIN1 and CIN2+) were evaluated by multivariable adjusted logistic regression models with odds ratio 
(OR) and 95% confidence interval (CI). The interaction between HR-HPV and non-HPV STIs was 
estimated based on relative excess risk due to interaction (RERI), attributable proportion (AP), synergy 
index (SI), and multiplicative-scale interaction. 

Results: The multivariable adjusted OR of non-HPV STIs for ASC-US+ and LSIL+ in baseline were 1.34 
(1.15, 1.55) and 1.38 (1.05, 1.82), respectively. The adjusted OR for incident ASC-US+ and LSIL+ in 3 
years were 1.70 (1.40, 2.08) and 1.93 (1.30, 2.86), respectively. For the joint association of HR-HPV and 
non-HPV STIs with ASC-US+ in baseline, the joint OR was 1.15 (0.83, 1.60) with a significant additive 
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interaction (RERI-2.16, 95% CI 0.60-3.73; AP-0.29, 95% CI 0.09-0.48; SI-1.49, 95% CI 1.07, 2.07). 
Whereas, the adjusted OR for baseline and incident CIN1 and CIN2+ were not statistically significant. We 
found additive interaction only in incident CIN1 (RERI-5.75, 95% CI 0.24-11.25; AP-0.52, 95% CI 0.13-
0.92; SI-2.37, 95% CI 0.85-6.56). 

Conclusions: In this population-based multi-center cohort with 3 years follow-up, non-HPV STIs was 
associated with an increased risk of cervical lesions, especially abnormal cytology. The coexistence of 
HR-HPV and non-HPV STIs additively increased cervical lesions risk more than sum effect of individual 
risks.
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Introduction: Studies reported the increase of STIs among MSM and TGW, especially under HIV pre-
exposure prophylaxis. In Cambodia, testing for HPV is barely performed. The objective was to estimate 
the prevalence of anal high-risk HPV (hrHPV) among MSM and TGW community in Phnom Penh. 

Methods: A questionnaire was used to collect MSM/TGW information along with anal swab self-
sampling. Analysis of hrHPV infections was performed by two methods : Cobas 4800 HPV test, Roche 
and AnyplexII HPV28 detection, Seegene and statistical analysis with R software. 

Results: In total, 162 patients were included with a median age of 28.4 years and 56% were MSM. The 
majority were in open relationship (66%), reported bottom role (68%) and age at first sexual intercourse of 
18.0(16 – 20) years. Seven-percent were HIV-infected and none of them received any HPV-vaccine. 
Overall, 97 (60%) anal samples were used for method comparison : agreement for HPV16, HPV18 and 
others hrHPV detection were respectively 0.91(CI95%, 0.81 – 1.00), 1.00(1.00 – 1.00) and 0.75(0.62 – 
0.88) and the global performance to detect any of the 14 hrHPV was not significantly different. Fifteen 
samples were discordant: 3 for HPV16 positivity and 12 for others hrHPV positivity. Prevalence of all HPV 
types, hrHPV and other HPV were 83%, 66% and 65% with a median of 3(1-5), 1(0-3) and 1(0-3) different 
HPV types found, respectively. The prevalence of hrHPV included in the 9-vaccine (16, 18, 31, 33, 45, 52, 
58) were 25%, 17%, 11%, 7%, 6%, 21% and 11%, respectively. Prevalence and median of hrHPV anal 
infections were significantly higher in HIV-positive patients. 

Conclusions: Methods comparison showed a good agreement and the same performance to detect 
hrHPV infection in anal site. Prevalence of hrHPV infection is high, especially in HIV-population, and the 
implementation of HPV-vaccination in this population should be discussed to prevent anal lesions and 
cancers.
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Introduction: Low risk HPVs (lrHPVs) are known to be the cause of range of anal diseases. Our study 
aims to evaluate the most frequent lrHPVs prevalence in men who have sex with men (MSM) in Saint 
Petersburg Russia. 

Methods: DNA from anal self-swabs of MSM participants was tested in Real Time PCR with the kit 
AmpliSens HPV6/11/44 for HPV6,11 and 44 E6 genes. 

Results: 102 anal swabs were collected and tested. The median age of the participants was 32 years 
[IQR, 25–37 years], 35% of the participants were HIV positive. LrHPVs were detected in 37 specimens 
(36%; 95% СI, 28%-46%), from those 84% (95% СI, 69%-92%) were find positive with one lrHPV type, 
and 16% (95%СI, 8%-31%) were positive with two lrHPVs. HPV6 was the most frequent type and 
presented in 20%( 95%СI, 13%-28%) swabs, HPV11 and HPV44 were found in 13% (95% СI, 8%-21%) 
and 10% (95% СI, 5%-17%) respectively. The younger group aged 18-24 tended to be less infected 25% 
(95% СI, 12%-45%) than others and there were no differences between 25-36 and 37-56 age groups, the 
average infection rate was 40% (95% СI, 30%-51%). Among those who reported constant condom usage 
the prevalence was 33%(95% СI, 21%-49%) and among the ones who used condom occasionally or 
never 38% (95% СI, 27%-50%). The prevalence of lrHPVs in groups with 0-5; 6-10 and ≥11 sex partners 
during recent 6 months was 31%(95% СI, 20%-43%), 32%(95% СI, 16%-53%) and 57%(95% СI, 37%-
76%) respectively. 

Conclusions: MSM patients are at greater risk of anal lrHPV-related diseases due to high prevalence of 
HPV6,11 and 44 , especially among those who are older than 26 years, have more than 10 partners per 6 
months, and do not use condoms constantly.
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Introduction: Human papillomavirus (HPV) infection is the main cause of anogenital cancers and genital 
warts. Little is known about the prevalence of anogenital HPV infections in the male population of China. 
This study aimed to examine the prevalence and risk factors of HPV infections in anogenital sites in 
Chinese males. 

Methods: A total of 490 HIV-negative men aged 18-45 were recruited from January to April, 2022 in 
Shijiazhuang, China. Exfoliated cytological specimens from external genital (penis/glans penis/coronary 
sulcus, PGS) and perianal/perineum (PA) were taken from 412 participants, whereas anal cytological 
specimens were from 490 participants for HPV PCR genotyping testing with 25 types detected 
(HPV16/18/31/33/35/39/45/51/52/56/58/59/66/68/26/53/73/82/6/11/42/43/44/81/83). The demographic 
characteristics, sex behavior, medical history, and other individual information were collected by self-
administered questionnaires. 

Results: The prevalence of any HPV infection in PGS was relatively high (26.7%), followed by PA 
(19.4%) and anal(5.0%). The infection rates of 14 high-risk HPV 
(HPV16/18/31/33/35/39/45/51/52/56/58/59/66/68) in the above three sites were 21.6%, 15.1% and 4.4%, 
and the positivity of low-risk HPV (HPV6/11/42/43/44/81/83) were 5.1%, 4.6% and 1.0%, respectively. 
HPV 66 (4.1%, 4.3%) and 58(3.6%, 3.6%) were the most frequently detected HPV types in PGC and PA 
specimens, but HPV 66 (1%) and 31(0.8%) were the most common in anal specimens. Besides, 14%, 
9.4% and 2.9% of PGS, PA and anal specimens were DNA positive for 9-valent HPV vaccine types 
(HPV6/11/16/18/31/33/45/52/58). Individuals with ≥4 lifetime sex partners had a statistically significant 
increased risk of any type HPV infection in PGS [adjusted odds ratio (aOR), 2.35; 95%CI: 1.08-5.11] and 
PA (aOR, 2.71; 95%CI, 1.11-6.64). No evident relationship was found between other factors and HPV 
infection. 

Conclusions: The study indicated that the external genital more likely harbored HPV infection than the 
other two anogenital sites in men. Multiple lifetime sex partners might be a potential risk factor of HPV 
infection.
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Introduction: Cervical cancer (CC) is common in Burkina Faso. Regarding 2020-2024 strategic plan 
against cancer, the screening interventions implemented are based on visual inspection of the cervix with 
acetic acid (VIA), and cryotherapy for treatment for precancerous lesions. This screening method is still 
not very effective. 

Methods: To implement an innovative cervical cancer screening and precancer treatment project (DNA 
screening for Human Papilloma Virus (HPV) followed by VIA and thermo coagulation for treatment) ; in 9 
health centres including different services (laboratory service, HIV screening and gynaecological-obstetric 
consultation). The project was implemented gradually from August 2018 to November 2019. A significant 
amount of preparatory time was required, particularly for a socio-anthropological study and time for 
workshops, reflection and training with the various stakeholders in order to propose a project that was 
best suited to the context. MdM also set up action research during the implementation of the activities to 
ensure that they were properly implemented. Finally, the analysis of the difficulties encountered enabled 
us to propose solutions to improve patient care. 

Results: Training of providers was carried out (VIA, HPV testing, counselling, palliative care and loop 
electrosurgical excision procedure (LEEP)). These training sessions involved 103 midwives, 90 auxiliary 
midwives, 18 nurses, 11 laboratory technicians and 17 doctors. In addition, partnerships were set up with 
various structures and institutional and non-governmental actors and many tools were developed with the 
mobilization of the actors concerned: training modules, orientation diagram of the patient care pathway, 
quality protocols to ensure the traceability and quality, registers , etc. the experience was positive: 98.8% 
of users were satisfied. 

Conclusions: Thanks to the mobilization around this innovative pilot project, many tools were developed 
and adjusted as the activities were implemented. The results and good practices identified in the 
framework of this program can thus be used to help the replication of other projects.
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Introduction: Cervical cancer is the second most common female cancers in India. Annually, there are 
approximately 97,000 cases and 60,000 deaths. Currently, less than a third (29.8%) of women report ever 
being screened for cervical cancer. HPV DNA screening has been shown to be a highly sensitive and 
specific cervical cancer screening method. This abstract describes the results for community-based HPV 
screening program in rural Mysore District in the south Indian state of Karnataka. 

Methods: Between 2013 to 2019, an opportunistic sample of community-dwelling women were screened 
for high-risk (hr) HPV DNA using a Hybrid Capture 2 Assay (Qiagen, Gaithersburg, Maryland) and self-
collected vaginal swabs. Those screening positive underwent further screening with Visual Inspection 
with Acetic Acid (VIA) and/or Liquid Based Cytology. Staff returned within seven days to provide results 
and counselling. Data were analysed using Stata version 19.0. 

Results: Among 1,122 eligible women offered testing, 1,101 (98.1%) consented to screening using HPV 
self-sampling. The average age of participants was 35.6 (SD: 11.1), 1,018 (82.3%) had less than 
7th grade education, 98% reported their religion as Hindu and 54% were housewives. Eighty-three (7.5%) 
women were positive for hr HPV DNA and underwent VIA. Among those, 61 (73.5%) had positive VIAs 
and were triaged to LBC. Five participants (8%) had precancers (3 HSIL and 2 LSIL) on LBC. About 92% 
of the women who underwent VIA would have been overtreated in a VIA ‘screen-and-treat’ approach. 

Conclusions: Acceptability was high for self-sampling for HPV DNA. VIA appears not to be a practical 
strategy for cervical cancer treatment in rural India because of the large number of false positive findings, 
and elevated levels of overtreatment. Large scale screening with HPV DNA testing using self-sampling 
and triage to LBC should be considered as an alternate cervical cancer screening strategy.
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Introduction: Although cervical cancer can be prevented with HPV vaccination and screening, 
incidences in sub-Saharan African countries remain high. In Ethiopia, visual inspection with acetic acid 
(VIA) screening is offered free of charge. Women with a VIA-positive screening should receive treatment 
with cryotherapy/thermal ablation or LEEP and a follow-up examination is recommended 1 year after 
treatment. While current studies are primarily investigating the reasons for the low use of screening, it is 
not yet known whether the women who are screened VIA positive receive treatment for (pre)cancerous 
lesions and follow-up care. 

Methods: In our retrospective observational study, data were collected from all women screened positive 
with VIA between 2017 and 2020 in 14 randomly selected health facilities in two regions. We collected 
information on screening results, therapy, follow-up, and the patient’s phone number for 701 women from 
logbooks and patients review. The levels of adherence to treatment and follow-up were calculated and a 
multivariate analysis was performed. In addition, 30 in-depth interviews were conducted with healthcare 
workers to explore health system related barriers. 

Results: We found that 90% of all detected lesions were treated. Of those patients treated with 
cryotherapy, 88% received their treatment on the day of screening – adhering to the single-visit approach. 
Of all women who received treatment, only 45% of women adhered to the follow-up protocol. The 
analysis of factors influencing adherence to follow-up has not yet been completed. 

Conclusions: Conclusion: Most patients received treatment for the detected lesion, but only a few came 
back for subsequent follow-ups after one year. Therefore, adherence to follow-up should be integral to the 
cervical cancer screening protocol. In our further analysis, we hope to identify key factors and develop 
interventions that could improve adherence to follow-up.
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Introduction: Self-collection-based Human Papillomavirus (HPV) testing has been found to improve the 
uptake of screening, including in Lower and Middle-Income Countries (LMIC). The prevalence of high-risk 
HPV at age >30 years in LMIC is higher compared to the countries where the efficacy trials were 
performed. It is a challenge for LMIC to decide to introduce HPV NAT testing for the general population 
and which test. No clear guidelines are given for the triaging of HPV-positive women. 

Methods: A population-based cluster randomized trial was conducted among women aged 30-49 years 
in Butajira, south-central Ethiopia. A total of 893 samples were tested from 1020 sensitized women. A 
self-sampling device (Evalyn Brush, Rovers, Oss, The Netherlands) was used and HPV presence and 
genotype were determined using multiplexed genotyping (MPG) by BSGP5+/6+ PCR with Luminex read 
out. The comparison was made by standard care, screening by VIA (Visual Inspection by Acetic acid). 

Results: Out of 721 samples with sufficient quality, 144 (20%) tested positive for at least one high-risk 
HPV genotype. Out of women positive for high-risk HPV, 122 (85%) attended VIA as a follow-up triage 
test. Of women attending the follow-up examination, 10(8.2%) were found positive by VIA. Of 22 VIA 
positives, 11(50%) were found negative during the quality check-up by the senior gynecologist. 

Conclusions: Conclusion: The study demonstrated significantly higher levels of population-based uptake 
for self-collection HPV testing compared with VIA. Women adhered better (85%) to the follow-up test after 
they had received their HPV testing results. Self-collection for HPV testing may significantly improve the 
uptake of cervical cancer screening in Ethiopia. In LMICs such as Ethiopia, where the HPV prevalence is 
high there should be simple and more specific triaging tests to mitigate the health system constraints to 
handling high numbers of women who need subsequent follow-up.
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Introduction: In 2021, WHO issued recommendations for cervical screening with HPV molecular tests, 
triage tests and treatment. The WHO recommends different approaches: 1) screen and treat or screen, 
triage and treat from age 30 for the general population; and 2) screen, triage and treat from age 25 for 
women living with HIV (WLHV). Producing these recommendations required up to three years. Rapidly 
evolving triage, screening and treatment technologies require a responsive evidence-based process, 
called living recommendations, to ensure expedient translation of research into cervical cancer screening 
and treatment guidance. 

Methods: The WHO methodology to develop living recommendations and address evolving evidence 
included the following steps: 1) create a living guideline development group (LSR GDG), 2) identify 
recommendations that will have to be updated “living recommendations”, 3) survey the evidence, 4) 
conduct living systematic reviews, 5) determine whether evidence warrants a new recommendation, 6) 
update recommendations when warranted, 7) obtain external review, and 8) publish. Additionally, we plan 
to evaluate the implementation of these methods. 

Results: The process will commence in December, 2022. To identify ‘living’ versus ‘static’ 
recommendations, the LSR GDG will review multiple inputs: an electronic platform map of current 
recommendations to track guidance and identify gaps; presentations to capture rapidly evolving evidence 
on screening, triage and treatment; and programme managers and field experts feedback on 
implementation of current recommendations. The LSR GDG plans to evaluate evidence from new 
screening and triage methods which may include artificial intelligence for aiding cervical visualization, 
methylation, genotyping bundles, self-sampling strategies, or other triage or screening modalities. 
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Conclusions: This living guideline process enables end-users (policymakers, program managers, 
programme officers, and other health sector professionals) to receive new or rapidly evolving evidence-
based recommendations with expediency and actively engages them in the process while ensuring WHO 
supports its member states to reach 2030 cervical cancer elimination targets.
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Introduction: Cervical cancer is the third most common cancer among women in Mexico with 4335 
deaths annually. This study assessed the relationship between cervical cancer literacy and cervical 
cytology (pap smear) screening uptake among women receiving care at a government hospital in Puebla, 
Mexico. 

Methods: Women 21 years and older, eligible to receive healthcare from a government hospital were 
approached and recruited to participate. After consent, 200 consecutive women were administered a 20-
item questionnaire assessing demographic characteristics, self-reported pap smear history, cervical 
screening perceptions and barriers to obtaining screening. The Cervical Cancer Literacy Assessment 
Tool (C-CLAT), a 21-item test validated in Spanish, evaluated their cervical cancer literacy. We compared 
demographic characteristics and pap smear history among women with and without adequate cervical 
cancer literacy using the Fisher’s exact test and the Mann Whitney U test. 

Results: Of women (85.5%; 171/200) who ever had a pap smear, 90% (153/170) reported receiving a 
pap smear within the last 3 years. Adequate cervical cancer (CC) literacy was low at 33.5% among 
women. Participant’s occupation (p<0.05) and educational status (p<0.005) were significantly associated 
with cervical cancer literacy. Although not significant, a higher proportion of women with adequate CC 
literacy reported ever receiving a pap smear (90% vs 83%) and in the past three years (93% vs 88%) 
compared to women without adequate CC literacy. Additionally, 11.5% of participants did not know what 
a pap smear is. Participants also indicated they would like to receive information about cervical cancer 
screening from their doctor (37.5%) or from informational pamphlets (25%). 

Conclusions: Although a high proportion of women received pap smears per Mexican guidelines, and 
were college-educated, their knowledge related to cervical cancer was inadequate. Enhancing cervical 
cancer literacy through increased resources is essential to maximize screening uptake and prevent 
cervical cancer disease.
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Introduction: Currently Rwanda has no national cervical cancer screening program. Prior research has 
shown that self-collection is a highly acceptable method for cervical cancer screening that can be rapidly 
expanded throughout communities. The goal of this study is to better understand the barriers to cervical 
cancer screening and preferences towards self-collection in Rwanda. 

Methods: This cross-sectional study collected data in June 2022. Rwandan data collectors recruited 
women attending two semi-rural antenatal care clinics in Rwanda. Descriptive results were analyzed 
using counts and frequencies. 

Results: In all 374 women completed the survey. The majority of the women were married (39.4%), had 
a primary school education (42.1%), and had never been screened for cervical cancer (77.0%). 
Approximately half the women did not know any symptoms of cervical cancer and over a quarter did not 
think cervical cancer could be prevented. The primary barrier to screening was knowing how or where to 
get tested (56.7%). Most women previously were screened at a hospital (75.0%), but their preference in 
the future would be at a health center (67.4%). When asked about self-collection, 88.5% were willing to 
self-collect at home and 71.6% said that they would not be embarrassed to do so. Finally, when asked 
about how they would prefer to receive results, 55.2% reported text message. 

Conclusions: The results of our study demonstrate that women in Rwanda are open to self-collection for 
cervical cancer screening. Furthermore, our results show that many women do not get tested because 
they are unsure where to go for testing. As such, self-collection for cervical cancer should be considered 
as a method to expand cervical cancer screening in Rwanda. By expanding the cervical cancer screening 
program, Rwanda can reduce the number of women diagnosed with cervical cancer which in turn will 
contribute to the global elimination of the disease.
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Introduction: To achieve the global targets for cervical cancer elimination, there is an immediate need to 
shift our research focus to adoption and implementation of national programs in alignment with the World 
Health Organization’s (WHO) guidelines. Guided by the science of implementation, a key step is to 
develop a knowledge base of practice-based evidence around implementation that can inform global 
scale-up and sustainability of programs. 

Methods: Directed by the Implementation Working Group for the updated WHO guidelines, we conducted 
32 interviews with experts involved in cervical cancer screening programs from the six WHO Regions. 
Interviews were guided by the Exploration, Preparation, Implementation, and Sustainment Model, with 
visual probing techniques. Interviews were conducted on Zoom with simultaneous translation as needed, 
and notes and transcripts were analyzed to identify implementation strategies. 

Results: For promoting uptake of screening, three common strategies emerged. First, using pre-existing 
community workforce was critical in building community trust for participation. Second, awareness 
generated by word of mouth from screened individuals was important for uptake. Third, using self-
collected samples from individuals was essential in reducing the burden on logistics and was generally 
more acceptable. For ensuring retention of individuals, the most prominent consideration was to have a 
well-planned, systematic process for delivering positive results to individuals. Many respondents indicated 
that centralization of the laboratory process could help timely delivery of results while others preferred 
point of care organization, to ensure retention. Provider acceptability seemed to be highest in systems 
with national screening programs aligned with the WHO guidelines, especially when program planning 
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involved facilitated and broad stakeholder 

engagement.  

Conclusions: Examining existing programs allowed us to generate an in-depth practice-based 
taxonomy, which highlights commonly used strategies, that can guide future global and national 
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implementation efforts. Future studies could help determine their effectiveness in improving key 
implementation outcomes in different contexts.
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Introduction: Persistent infection with high-risk human papillomavirus (hrHPV) is associated with the 
development of cervical cancer (CC) and women living with HIV (WLHIV) have a 6-fold risk of developing 
CC. We describe the distribution of hrHPV types in WLHIV with cervical precancer and cancer at an 
urban clinic in Harare, Zimbabwe 

Methods: A retrospective review of the case notes of 101 WLHIV with a histological diagnosis of cervical 
precancer (high grade squamous intraepithelial lesions - HSIL) and cancer was conducted between 
January 2021 and August 2022. Routinely collected demographic data, HIV viral load (VL) and 
antiretroviral medication (ART) was abstracted from the patient electronic medical records. Key summary 
statistics are presented. 

Results: Cervical HSIL was found in 80 (79.2%) women, and 21 (20.8%) had CC. Median age at 
diagnosis of CC and cervical HSIL was 48 (IQR 44 – 51) and 45 (IQR 40 – 52) years, respectively. 
Median duration on ART was 10.4 (IQR 5.9-14.5) and 8.5 (IQR 4.0 – 13.0) years for those with CC and 
HSIL and the HIV VL suppression (< 50 cp/mL) was 73.7% (14) and 85.9% (67) for women with CC and 
HSIL respectively. HPV test results were available for 97 (95.1%). Of these,100% of patients with CC and 
90% (72) of those with cervical HSIL were hrHPV positive. The most common hrHPV types in women with 
CC were 16, 58 and 33, while 16, 35 and 31 were the common in those with cervical HSIL. (Figure 1). 
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Two or more hrHPV types were found in 62.9% (61).

 

Conclusions: With 95% hrHPV positivity for cervical HSIL and CC, these data support HPV testing as 
the primary screening modality. It highlights that HIV disease control does not completely protect against 
the development of CC, and that research is required to establish bivalent HPV vaccine efficacy against 
diverse hrHPV types.
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Diagnostics, Basel, Switzerland, 5Roche, Medical Affairs, Rotkreuz, Switzerland, 6Hospital del Mar / 
Research Network on Chronicity, Primary Care and Health Promotion (RICAPPS), Epidemiology And 
Evaluation, Barcelona, Spain 

Introduction: Cervical cancer (CxCa) remains a public health problem, with an estimated 342,000 deaths 
globally every year. World Health Organizations global strategy suggests strengthening laboratory 
capacity and quality assurance programs. However, there is limited literature providing statistics along the 
screening pathway, such as guideline adherence and patient drop-out rate. In addition, clinicians and 
program managers face tremendous administrative burden, and it remains unclear how these can be 
addressed by digital solutions. 

Methods: HPV-based opportunistic CxCa screening started at Hospital del Mar in April 2018 and by 
September 30, 2021, more than 10.000 women between 30 and 65 y.o. had participated. The experience 
acquired during this period is the basis for this study. Fifty-seven semi-structured interviews (from April 
2021 to August 2022) with gynecologists, pathologists, cytotechnologists, midwives and program 
managers were carried out to identify key challenges along the CxCa screening pathway. Interview 
results were taken into the development of a new digital solution that supports the CxCa screening and 
diagnostic process by integrating patient tracking, lab report communication improvement, clinical 
decision support, and population and program performance analytics. 

Results: Interview results with Healthcare professionals showed that top challenges are: 1. 
Administrative burden due to manual tasks and partially file management in paper format; 2. Lack of 
program performance analytics, resulting in uncertainty and low confidence in taking necessary actions; 
3. Limited visibility and efforts needed for quality assurance for colposcopy and laboratory tests. 

Conclusions: CxCa pathway can be further improved by digital solutions, particularly in areas of 
digitizing the patient tracking and information management to reduce administrative burden, increase 
operational efficiency, increase visibility of key metrics for performance improvement, and empower 
clinicians to make more confident decisions.
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INCREASE OF CERVICAL CANCER PREVENTION IN THE CZECH REPUBLIC USING SELF-
SAMPLING 

Vladimira Koudelakova1,2, Hana Jaworek1,2, Ondrej Majek3,4, Ondrej Bouska2, Marian Hajduch2,5 
1University Hospital Olomouc, Laboratory Of Experimental Medicine, Olomouc, Czech Republic, 2Palacky 
University in Olomouc, Faculty of Medicine and Dentistry, Institute Of Molecular And Translational 
Medicine, Olomouc, Czech Republic, 3Institute of Health Information and Statistics of the Czech Republic, 
National Screening Centre, Prague, Czech Republic, 4Masaryk University, Faculty of Medicine, Institute 
Of Biostatistics And Analyses, Brno, Czech Republic, 5Cancer Research Czech Republic, Cancer 
Research Czech Republic, Olomouc, Czech Republic 

Introduction: The cervical cancer screening program is based on annual cytology with HPV triage in the 
Czech Republic.Screening HPV testing is covered by health insurance for all women aged 35 and 45 
from 2021.The major challenge is the involvement of the women from a refractory population who do not 
attend the cervical cancer screening program for a long time.The objective of the study was to compare 
the different approaches to inviting women to the cervical cancer screening program. 

Methods: The study was conducted in three arms. 6388 women from the database of dietary 
supplements company were included in the Arm A regardless of whether they participated in the cervical 
cancer screening program.Women who do not participate in the cervical cancer screening program for at 
least three years, and mostly had not previously reacted to several rounds of invitation, were selected 
from a database of a health insurance company (Arm B, 4813 women) and gynecologist database (Arm 
C, 653 women).EvalynBrush self-sampling devices (Rovers Medical Devices) were sent by Czech post to 
the women home address.All returned samples were analyzed using the Anyplex II HPV HR Detection kit 
(Seegene)/QIAscreen HPV PCR (Qiagen). 

Results: The return rate was 7.6% (486/6388) in Arm A, 7.6 % (367/4813) in Arm B and 9.0% (59/653) in 
Arm C.HPV positivity was detected in 7.4% (36/486) of Arm A samples, 17.7% (59/334) of Arm B samples 
and 10.2% (6/59) of Arm C samples. 

Conclusions: The return rate was highest in Arm C where the women were invited through their 
gynecologists.Based on these results, we are currently expanding Arm C to include additional 4000 
invited women.The offering of self-sampling could significantly increase the attendance of Czech women 
in the cervical screening program. This work was supported by grants: IGA_LF_2022_012,Programme 
EXCELES (LX22NPO5103),LM2018133,CZ.02.1.01/0.0/0.0/16_019/0000868 and charity Cancer 
Research Czech Republic.
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BUSCHKE-LOWENSTEIN GIANT ANOGENITAL TUMOR IN AN HIV-INFECTED PATIENT AT THE 
AIDS STAGE : RURAL AREA CASE STUDIES 

Afito Kafui Novigno Hlomador 
ALLIANCE ACTION VIE (2AVIE), Pmtc, SEWATSRIKOPE KPEME, Togo 

Introduction: Buschke-Lowenstein tumor (TBL) is a giant condyloma acuminata that is characterized by 
its degenerative and invasive potential as well as its recurrent nature after treatment. Human 
papillomavirus (HPV) type 6 and/or 11 infection, which is primarily sexually transmitted, is associated with 
this tumor. This tumor is more common in immunocompromised men and grows around the genital and 
perineal area sometimes causing a large, grassy ulcerated lesion. 

Methods: Screening for other sexually transmitted infections should be systematic in these patients. The 
histological appearance is benign, contrasting with the clinical significance of this tumor 

Results: Here we report the case of a 21-year-old patient with a history of unprotected sex who 
developed perineal swelling over several months. Physical examination found multiple exophytic and 
budding lesions of the anal margin presenting with a butterfly wing appearance all evoking a cauliflower 
crowned with centrifugal circinate lesions. Multiple condylomatous lesions of the anal margin were 
associated with it. There was no lymph node involvement. The patient tested positive for HIV and 
hepatitis B, with a CD4 count of 119 cells/mm3. Real-time PCR (qPCR) revealed HPV-16 and other high-
risk (HR)-HPV DNA. Histological examination of a biopsy specimen from the anal margin revealed the 
presence of koilocytes in a squamous epithelial mucosa and dyskeratotic and atypical cells in the basal 
epithelial layer, indicative of human papillomavirus (HPV) infection. . The diagnosis of TBL was made and 
the patient was cared for by a multidisciplinary team including an infectious disease specialist, a 
gastroenterologist, a dermatologist and a surgeon. 

Conclusions: Conclusion TBL is a rare tumor associated with HPV infection, the transmission of which is 
essentially sexual. It is more common in men and should be investigated for immunosuppression by HIV 
as well as the presence of other sexually transmitted infections.
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CERVIXCHECK: OUTCOMES OF A DIGITAL APPROACH TO SELF-COLLECTED CERVICAL 
SCREENING IN A LOW-UPTAKE REGION OF BRITISH COLUMBIA, CANADA 

Amy Booth1, Laurie Smith2, C.Sarai Racey1, Nadia Mithani1, Brenda Smith3, Marette Lee4, Nazia 
Niazi5, Dirk Van Niekerk6, Gina Ogilvie1 
1University of British Columbia, School Of Population And Public Health, Vancouver, Canada, 2BC 
Cancer, Cancer Control Research, Vancouver, Canada, 3BC Cancer Agency, Pathology, Vancouver, 
Canada, 4British Columbia Cancer Agency, Cervical Cancer Screening Program, Vancouver, 
Canada, 5Divisions of Family Practice, Surrey-north Delta, Surrey, Canada, 6University of British 
Columbia, Pathology And Laboratory Medicine, Vancouver, Canada 

Introduction: Human papillomavirus based self-collection (HPV-SC) for cervical screening is highly 
accurate and has the potential to increase screening coverage in under-screened populations. In British 
Columbia (BC), Canada, an innovative digital approach to HPV-SC, CervixCheck, was developed and 
piloted in a community with low uptake of cervical screening to assess the feasibility and acceptability of a 
digital approach to HPV-SC. 

Methods: CervixCheck was piloted in partnership with eight family physicians, with a predominantly 
South Asian patient population, who provided input on design and implementation. Partner physicians 
invited patients due or overdue for cervical screening (≥ 3 years since last screen) to register through the 
CervixCheck website. Once registered online, patients’ eligibility was checked, and they received an 
HPV-SC kit by mail. After collection, kits were mailed to the lab for testing, with results provided online. 
The number of registrations, HPV-SC uptake rates, and acceptability are presented. 

Results: The pilot began in April 2019. As of Sept 2022, 313 participants have registered, with 228 (73%) 
eligible. Of kits sent, 150 (66%) have been returned, and 65 (29%) of participants are considered to be 
non-responders (kits unreturned after 3 reminders). To date, 11 (7%) participants tested HPV positive and 
10 (91%) have attended follow-up care. 147 participants were invited to complete an online feedback 
survey, with 33 (22%) returned surveys. Overall, 97% reported the digital HPV-SC approach as 
acceptable. Challenges to increasing further uptake include engagement with busy primary care 
providers, the COVID-19 pandemic, reaching the under-screened population, and ensuring return of self-
collection kits. 

Conclusions: CervixCheck is an innovative digital approach for offering HPV-SC to increase the uptake 
of cervical screening. To date, our findings demonstrate this approach is acceptable and feasible to the 
under-screened and can inform future HPV-SC program planning. Further exploration of barriers to 
returning self-collection kits and identifying under-screened women is ongoing.
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SYSTEMATIC REVIEW OF CERVICAL SCREENING PARTICIPATION AND ACCESS BARRIERS FOR 
PEOPLE WITH INTELLECTUAL DISABILITY 

Deborah Bateson1, Rosalie Power2, Jane Ussher2, Iva Strnadová3, Julie Loblinzk4, Ee-Lin Chang5, Allison 
Carter6, Sally Sweeney7, Elizabeth Kennedy8 
1University of Sydney, Daffodil Centre, Sydney, Australia, 2Western Sydney University, Translational 
Health Research Institute, Sydney, Australia, 3UNSW Sydney, Special Education And Disability Studies, 
Sydney, Australia, 4UNSW Sydney, School Of Education, Sydney, Australia, 5Family Planning NSW, 
Health Promotion, Sydney, Australia, 6UNSW Sydney, Kirby Institute, Sydney, Australia, 7Family Planning 
NSW, Clinical Services, Sydney, Australia, 8Cancer Council NSW, Daffodil Centre, Sydney, Australia 

Introduction: Australia is on track to be the first country to eliminate cervical cancer but a current national 
planning process is prioritising equity in elimination timing. People with intellectual disability are 
significantly less likely to engage with cervical screening than the general population. Innovative co-
designed solutions are required to improve screening uptake. 

Methods: To inform ScreenEQUAL rollout, we commenced a systematic review of cervical screening 
participation and facilitators and barriers to screening for people with intellectual disability, and 
interventions to improve screening uptake. ScreenEQUAL is a 3-year Australian-government funded 
multifaceted, co-designed intervention utilising an integrated knowledge translation framework (iKT). This 
cluster randomised-control trial will evaluate the impact of co-produced health education materials and a 
training program, targeted to people with intellectual disability, their carers, and healthcare providers, 
aimed at improving screening uptake. 

Results: We identified 31 relevant studies conducted across 7 countries (England, United States of 
America, Canada, Australia, New Zealand, Scotland, Taiwan). Low screening rates were reported for 
women with intellectual disability, (range 10 - 55%, for screening intervals up to 5-years), which compares 
to 2019 World Health Organisation (WHO) general population estimates of 84% (Australia), 87% 
(Canada) and 82% (USA) of women screened in the past 5-years. Barriers included lack of understanding 
of screening need, fear of the procedure, communication and consent difficulties, perceived sexual 
inactivity, healthcare provider discomfort and ableist healthcare. Interventions to improve screening 
included annual health checks, health diaries and one-on-one counselling; most were embedded within 
broader health interventions and had minimal impact on cervical screening outcomes. 

Conclusions: People with intellectual disability experience low cervical screening rates and specific and 
substantial barriers to screening participation. Our systematic review will inform implementation of the 
ScreenEQUAL study and support policy and practice change across Australia, with implications for 
achieving the WHO cervical cancer elimination targets equitably.
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EVALUATING THE CLINICAL PERFORMANCE OF P16/KI-67 DUAL-STAINING CYTOLOGY FOR 
CERVICAL LESION DETECTION IN PREMENOPAUSAL AND POSTMENOPAUSAL WOMEN IN 
CHINA 

Yu Dai1, Tingting Chen2, Xinyue Li3, Changning Zhang3, Tingyuan Li4, Yuqian Zhao4, Yakun 
Wang1, Simiao Chen1, Zeni Wu1, Lulu Yu1, Mingyue Jiang1, Jinghong Yang5, Wen Chen1 
1National Cancer Center/National Clinical Research Center for Cancer/Cancer Hospital, Chinese 
Academy of Medical Sciences and Peking Union Medical College, Cancer Epidemiology, Beijing, 
China, 2Shenzhen Hospital of Integrated Traditional Chinese and Western Medicine, Na, Shenzhen, 
China, 3Hebei University, College Of Life Sciences, Institute Of Life Science And Green Development,, 
Baoding, China, 4Sichuan Cancer Hospital & Institute, Sichuan Cancer Center, School of Medicine, 
University of Electronic Science and Technology of China, Cancer Prevention, chengdu, 
China, 5Mianyang Maternity & Child Health Care Hospital, Na, Mianyang, China 

Introduction: To evaluate the clinical effectiveness of the p16/Ki-67 dual-staining cytology in detecting 
cervical lesions in premenopausal and postmenopausal women in China. 

Methods: This multicenter cross-sectional study enrolled 4,364 eligible women with valid p16/Ki-67, high-
risk human papillomavirus (HR-HPV), and liquid-based cytology (LBC) test results, including 542 cancer 
and 217 CIN2/3 cases. The sensitivity (SEN), specificity (SPE), positive predictive value (PPV), and 
negative predictive value (NPV) of each test in different subgroups were calculated and compared. 

Results: P16/Ki-67 positivity increased with histopathological severity in premenopausal and 
postmenopausal women (P<0.05), while individual expression of p16 and ki67 in postmenopausal women 
was disordered. In primary screening, p16/Ki-67 showed higher SPE (88.09% vs. 81.91%, P<0.001) and 
PPV (33.8% vs. 13.18%, P<0.001) in CIN2/3, and higher SEN (89.97% vs. 82.61%, P=0.012) and SPE 
(83.22% vs. 79.89%, P=0.011) in cancer in premenopausal women. For triaging the HR-HPV+ population 
to identify CIN2/3, p16/Ki-67 performed comparably to LBC, and showed higher PPV (51.14% vs. 
23.08%, P<0.001) in the premenopausal subgroup. For triaging ASC-US/LSIL population, p16/Ki-67 
showed higher SPE and lower colposcopy referral rate than HR-HPV in both premenopausal and 
postmenopausal women. Association between p16/Ki-67 positivity and HR-HPV infection was determined 
in SCC (Adjusted OR=5.75, 95% CI: 2.31-14.37) but not in ADC patients. 

Conclusions: Expressions of p16/Ki-67 between premenopausal and postmenopausal women are 
varied. In primary screening, p16/Ki-67 performs better in premenopausal women. For triaging, p16/Ki-67 
is suitable for HR-HPV+ women, especially premenopausal women, to identify CIN2/3 and patients with 
ASCUS/LSIL.
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THE ACCEPTABILITY AND FEASIBILITY OF SELF-SAMPLING HPV TESTING DURING 
PREGNANCY IN MALAYSIA: PRELIMINARY FINDINGS 

Su Pei Khoo1, Joanne Johnny Bouniu1, Wan Ping Ch'Ng2, Yin Ling Woo1 
1Universiti Malaya, Department Of Obstetrics And Gynaecology, Kuala Lumpur, Malaysia, 2Universiti 
Malaya, Faculty Of Medicine, Kuala Lumpur, Malaysia 

Introduction: The biggest challenge to cervical cancer elimination in low-resource settings is the lack of 
an effective service delivery model. This study assesses the feasibility and acceptance of self-sampling 
HPV testing in an antenatal setting as an innovative approach to increase opportunistic screening. 

Methods: This was a cross-sectional study carried out at the antenatal clinic of University Malaya Medical 
Centre, Malaysia. Women aged ≥ 30 years old and ≥15th week pregnant were invited to participate in the 
study. All participants were given options for self-sampling or healthcare- acquired low vaginal swab using 
the COPAN 552C FLOQSwab®. Pre- and post-sampling’s acceptability was assessed using 6 indices 
measured using Likert scale. Sociodemographic data and cervical screening history were collected using 
a validated questionnaire. All samples were tested on a clinically validated HPV genotyping platform. 

Results: A total of 403 eligible pregnant women were invited with 80% (321/403) of them agreeing to 
HPV testing. The median age of the study population was 34 years old (Interquartile range: 32 – 36). 
Most participants (73.2%) were non-attendees to regular cervical screening. Almost all participants 
(98.8%) agreed to carry out self-sampling method and were able to complete sampling procedure without 
any assistance. Of the 317 self-collected sample, 97.8% returned a valid HPV test result. Prior to 
performing self-sampling, more than half of the participants did not feel good (54.8%) about self-sampling 
HPV testing and were worried about discomfort (63.5%). However, most participants’ perceptions 
changed significantly after the procedure and reported that it was easy (87.2%), not embarrassing 
(99.1%), comfortable (62.3%) and were confident about self-sampling (88.8%). 

Conclusions: Self-sampling using the COPAN 552C FLOQSwab for HPV testing is acceptable and safe 
among antenatal populations and serves as a promising approach to increase screening coverage, 
especially the under screened populations.
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TIME AND AGE DEPENDENT HPV CLEARANCE AFTER HPV POSITIVE SCREENING INDEX 
SAMPLE: HEALTH CARE POLICY IMPLICATIONS FOR RECOMMENDED FOLLOW-UP 

Emilie Korsgaard Andreasen1, Jesper Bonde2, Birgitte Tønnes Pedersen1, Helle Pedersen1, Si Brask 
Sonne1 
1Hvidovre Hospital, Dept. Pathology, Ahh-hvidovre Hospital, Copenhagen University Hospital, Hvidovre, 
Denmark., Hvidovre, Denmark, 2University Hospital, Hvidovre, Denmark, 8) Molecular Pathology 
Laboratory, Department Of Pathology,, Copenhagen, Denmark 

Introduction: In the Capital Region of Denmark, women aged 30 to 59 undergoing HPV screening are 
recommended a re-test 12 months later if the index sample is 1) HPV positive (any genotype) with normal 
cytology or 2) ASCUS or LSIL with any of HPV35, 39, 45, 52, 56, 58, 59, 66, 68. The aim is to allow viral 
clearance and thereby lower potential overtreatment. 

Methods: Women (30-59y) undergoing HPV screening from March to August 2021 with an index 
screening outcome of any HPV genotypes/normal cytology and ASCUS or LSIL/any HPV35, 39, 45, 52, 
58, 56, 59, 66, 68 (N=1317). All HPV testing was done with the BD Onclarity HPV test. Clearance was 
defined as a Ct score above the cut-off as well as a valid sample result. The association between 
clearance of HPV infection and age or time to follow-up was analyzed by logistic regression. 

Results: Compliance to HPV re-test recommendation was 61.5% and 75.5% within 12 and 18-months 
after index sample, respectively. The median number of days until follow-up was 364 days. 
At re-test, 57% of the women remained HPV positive. Of these 12.7% had multiple infections. Of all HPV 
genotypes registered at index, 46% persisted with the same genotype at re-test, 9% were new types 
gained, 45% was cleared. HPV clearance was significantly associated with time, the longer period until 
follow-up the higher chance of clearance (p=0.035). We found no association between age and HPV 
infection clearance. 

Conclusions: The ability to clear an HPV infection was age independent, but time to HPV follow-up test 
was significantly associated with HPV clearance. We are leaning towards suggesting that an 18-month 
follow-up time may be more optimal to allow most women time to clear the index sample HPV infection 
thereby reducing the number of unnecessary referrals after re-test.
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ANTENATAL AND POSTNATAL CERVICAL PRECANCER SCREENING TO INCREASE COVERAGE: 
EXPERIENCE FROM BATTOR, GHANA 

Kofi Effah1, Ethel Tekpor1, Gifty Klutsey1, Hannah Bannor1, Joseph Amuah2, Comfort Wormenor1, Seyram 
Kemawor1, Stephen Danyo1, Bernard Atuguba1, Lawrencia Adda1, Nana Essel3, Patrick Akakpo4 
1Catholic Hospital, Battor,, Cervical Cancer Prevention And Training Center, BATTOR, Ghana, 2University 
of Ottawa, School Of Epidemiology And Public Health, Faculty Of Medicine, Ottawa, Canada, 3University 
of Alberta, Department Of Emergency Medicine, College Of Health Sciences, Faculty Of Medicine And 
Dentistry,, Edmonton, Canada, 4University of Cape Coast, Pathology, Cape Coast, Ghana 

Introduction: Cervical precancer screening in low resource settings is largely opportunistic with low 
coverage. Many women in these settings, where the burden of cervical cancer is highest, only visit health 
institutions when pregnant or after delivery. The WHO call for elimination of cervical cancer hinges on 
90% vaccination, 70% screening twice in a lifetime and treatment of 90% of women with cervical 
(pre)cancer. We explored screening during antenatal and postnatal visits to increase coverage. 

Methods: Pregnant women (any trimester) in the antenatal clinic and women in postnatal clinics (6 to 9 
weeks) were screened in Catholic Hospital, Battor and at outreach clinics. Cervical swabs for hrHPV DNA 
testing (Sansure MA 6000 PCR platform) were taken, followed by Visual Inspection with Acetic acid. 

Results: 268 pregnant and 107 postnatal women were screened. Mean age was 29.4 (95% CI: 28.8 to 
30.0) years for the pregnant women and 28.4 (95% CI: 27.1 to 29.7) years for the postnatal women. 
Among pregnant women, hrHPV prevalence was 26.8% (95% CI: 21.5% to 32.1%) compared to 22.4% 
(95% CI:14.5% to 30.3%) for postnatal women. VIA was positive in 5.2% of the pregnant women and 
6.5% of postnatal women. 59.3% of pregnant women (28.3% hrHPV+) and 66.4% of postnatal women 
(22.5% hrHPV+) only visited a health facility when pregnant or after delivery (Child Welfare Clinics). 

Conclusions: Majority (61.3%) of these women have never been to a health facility except when 
pregnant or after delivery. A high sensitivity test like HPV DNA testing is needed for these women with 
hrHPV that may persist and lead to cervical cancer and may only be picked up during these clinics for 
follow up. A significant number of women only visit a health facility during pregnancy or after delivery. 
Antenatal and postnatal clinics offer opportunities to increase coverage in cervical precancer screening in 
low resource settings.
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HPV DNA TESTING AND MOBILE COLPOSCOPY FOR CERVICAL PRECANCER SCREENING IN 
HIV POSITIVE WOMEN: A COMPARISON BETWEEN TWO SETTINGS IN GHANA AND 
RECOMMENDATION FOR SCREENING 
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Introduction: Women Living With HIV(WLWHIV) have a higher hrHPV prevalence and persistence rate 
with sixfold increased risk of cervical cancer. More frequent screening is recommended in WLWHIV. We 
determined and compared the prevalence of hrHPV and cervical lesions in a cohort of WLWHIV in a rural 
and urban setting. 

Methods: Through the mPharma Ten thousand (10,000) Women Initiative (TWI), WLWHIV in Catholic 
Hospital, Battor (rural) and Tema General Hospital (urban) were screened with hrHPV DNA testing 
(Sansure MA 6000 HPV PCR platform) and mobile colposcopy with the Enhanced Visual Assessment 
(EVA) system (MobileODT, Tel Aviv) concurrently by trained nurses. 

Results: 132 WLWHIV were screened in Battor and 126 in Tema. The mean age was 46.4 in Battor and 
46.3 in Tema. The hrHPV prevalence was 53.8% (95%CI: 45.3% to 62.3%) in Battor and 48.4% (95%CI: 
39.7% to 57.1%) in Tema. 14 (10.6% [95%CI: 5.9% to 17.2%]) WLWHIV in Battor and 8 (6.3% [95%CI: 
2.8% to 12.1%]) in Tema had cervical lesions on colposcopy. Three (3) were treated with Loop 
Electrosurgical Excision Procedure (LEEP), 1 in Battor and 2 in Tema. 6 WLWHIV in Battor and 3 in 
Tema were hrHPV negative but had lesions on colposcopy. The histopathology reports of 2 of these 
colposcopy positive hrHPV negative women in Tema who had LEEP were CIN III. 

Conclusions: There is a high prevalence of hrHPV in WLWHIV. hrHPV negative WLWHIV can harbor 
precancerous lesions which may be missed if concurrent visual inspection (VIA/colposcopy) is not 
employed. This is compounded if hrHPV tests are not optimally sensitive. We affirm the high prevalence 
of hrHPV in WLWHIV. Due to the risk of precancer being missed in hrHPV negative WLWHIV, we 
recommend concurrent HPV DNA testing and visual inspection (VIA/mobile colposcopy) for screening in 
WLWHIV.
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PSYCHOMETRIC PROPERTIES OF A CULTURALLY ADAPTED ITEM POOL TO MEASURE STIGMA 
RELATED TO HUMAN PAPILLOMAVIRUS AND CERVICAL CANCER AMONG WOMEN LIVING IN 
WESTERN KENYA 
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Introduction: Individual and provider-level factors, including stigma, contribute to women’s decision to 
screen for cervical cancer. There is little information about stigma related to Human Papillomavirus (HPV) 
and cervical cancer, [MOU1] which are both closely associated with HIV, a highly stigmatized condition in 
many settings. We sought to assess the psychometric properties of a culturally adapted measure for 
HPV, cervical cancer and HIV-related stigma. 

Methods: English and Dholuo versions of an item pool were developed, with all items scored between 0 
(no stigma) and 3 (highly stigmatized). Exploratory Factor Analysis (EFA) and a Graded Partial Credit 
Model (GPCM) were used to assess evidence of validity regarding internal structure and items to be 
retained from the item pool. Confirmatory Factor Analysis (CFA) evaluated model adjustment on an 
independent sample. 

Results: A total of 998 women completed surveys for the EFA. The model with one dimension had the 
best adjustment for the item pool. From the items listed, 26 of 54 (51.9%) items were retained on the HPV 
scale, and 14 of 32 (43.8%) on the cervical cancer stigma scale. Most items were excluded based on the 
EFA loadings or examining the GCPM’s person-item map. A total of 480 women completed surveys for 
the CFA, which indicated factor loadings for each domain are in a very good range, with the average 
factor loading >0.7. Average stigma scores for HPV and cervical cancer were similar to scores for HIV, 
and all were fairly low in this population (range 0.77-0.9). Women responding in Dholuo had significantly 
higher scores than English respondents and items marking shame/blame scored highest. 

Conclusions: This quantitative measure of stigma related to HPV, cervical cancer and HIV among 
women was found to have satisfactory psychometric properties. This provides a tool to assess the 
relationship between stigma and screening behaviors and the impact of stigma-responsive interventions.



  

471 
 

Shift 01-062 / #1220 

Poster Viewing 
POSTER VIEWING - SHIFT 01: PUBLIC HEALTH, EPIDEMIOLOGY AND IMPLEMENTATION 
SCIENCE-03D. SCREENING FOR HPV-RELATED DISEASE: IMPLEMENTATION, EVALUATION AND 
IMPACT 
04-18-2023 7:00 AM - 5:00 PM 

IMPLEMENTATION IN ACTION: COLLABORATING ON THE TRANSITION TO PRIMARY HPV 
SCREENING FOR CERVICAL CANCER IN THE UNITED STATES 

Jane Gerndt1, Ritu Nayar2, Levi Downs3, Debbie Saslow1 
1American Cancer Society, Prevention And Early Detection, Kennesaw, United States of 
America, 2Northwestern University, Feinberg School Of Medicine, Chicago, United States of 
America, 3Park Nicollett Health Services, Gynecologic Oncology, Minneapolis, United States of America 

Introduction: In July 2020, the American Cancer Society (ACS) released a new cervical cancer 
screening guideline that endorsed primary HPV screening as the preferred test modality. Due to the 
screening paradigm and structure of the healthcare system in the United States, transitioning screening 
modalities is not simple. In September 2021, the ACS established the Cervical Cancer Screening 
Initiative (CCSI) to support the transition to primary HPV screening in the United States. 

Methods: CCSI engages nearly 100 volunteers, including physicians, healthcare providers, and patients, 
on six workgroups and a Steering Committee with the ACS as the coordinating organization. Over the 
past year, the workgroups provided insights, organized additional data on key issues to be addressed in 
order to support the transition to primary HPV screening, particularly related to the use of co-testing and 
cytology alone, insurance coverage, laboratory and IT infrastructure, and patient and provider 
perceptions. 

Results: CCSI has created recommendations and tools that address opportunities and challenges with 
the national transition to primary HPV screening, thereby filling a key implementation gap in the United 
States cervical cancer prevention landscape. Over thirty deliverables are being produced including slide 
decks, one-pagers, guides, and commentaries. The initiative will support implementation in a variety of 
real world practice settings. Additionally, CCSI is positively contributing to growing synergistic 
relationships, and is a foundation for the newly formed National Roundtable on Cervical Cancer 
(NRTCC). 

Conclusions: CCSI innovatively accelerates progress beyond guideline development to guideline 
implementation. This initiative is a crucial step in successful primary HPV screening adoption and 
guideline alignment across stakeholder organizations. Achieving the initiative’s objectives and harnessing 
the power of these collaborative relationships over the next year will provide a critical and model 
infrastructure to support advancements in cervical cancer prevention and elimination in the coming years, 
particularly for the NRTCC.
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THE POTENTIAL ROLE OF REFLEX ANAL CYTOLOGY TESTING IN ANAL CANCER SCREENING 
USING HUMAN PAPILLOMAVIRUS (HPV) TESTING IN GAY AND BISEXUAL MEN (GBM) 

Fengyi Jin1, Mary Poynten1, Richard Hillman1,2, Carmella Law1, Monica Molano3, Christopher 
Fairley4, Suzanne Garland5, David Templeton6, Andrew Grulich1, Jennifer Roberts7 
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Introduction: GBM, particularly those living with HIV, are at markedly increased risk for anal cancer. The 
implementation of cytology or HPV testing-based screening programs has been hampered by high 
referral rates and lower specificity than that of cervical screening. We explore the reflex use of anal liquid-
based cytology (LBC) in addition to HPV testing in detection of persistent anal high-grade intraepithelial 
lesion (HSIL) in a cohort of GBM in Sydney, Australia. 

Methods: Men in the Study of the Prevention of Anal Cancer (SPANC) underwent annual HPV testing, 
and cytological and high-resolution anoscopy (HRA) guided histological assessments. Persistent HSIL 
was defined by detection of histological HSIL at both baseline and the first annual follow-up visits. We 
examined an HRA referral threshold of HPV16 positivity at baseline, OR persistent non-16 high-risk HPV 
(HRHPV) detection at both visits if HPV16 negative, WITH reflex LBC indicating any cytological 
abnormality. 

Results: Among a total of 617 participants, 503 (81.5%) who attended at least one annual follow-up visit 
and had valid HPV, cytological, and histological results were included in the analysis. Median age was 49 
years (IQR: 43-56), and 180 (35.8%) were HIV-positive. Among them, 170 (33.8%) tested HPV16 positive 
at baseline and 173(34.4%) had persistent non-16 HRHPV infection. Guided by HPV screening alone, the 
theoretical referral rate, sensitivity and specificity for detection of persistent HSIL (n=93, 18.5%) was 
68.2%, 97.8%, and 38.5%, respectively (Table). This was compared with 58.8%, 89.2% and 48.0% using 
anal LBC alone. The reflex use of anal LBC in addition to HPV testing resulted in markedly lower referral 
(48.5%), improved specificity (60.2%) and maintained high sensitivity 
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Conclusions: The reflex use of anal cytology has the potential to substantially improve the performance 
of HPV testing-based anal cancer screening in GBM with much reduced referral.
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Introduction: In many settings, the switch to HPV-based screening has involved one or several co-tests 
(testing using both cytology and HPV) in the screening guidelines, to ensure safety. When Sweden 
switched to HPV testing in 2015 the guidelines included a co-test at age 41. 

Methods: To evaluate the effect of co-testing, we identified all 208,701 women resident in Sweden who 
in 2019 were 40–42 years old and thus eligible for co-testing. All cervical samples, the results of the test 
and of the subsequent biopsies were identified in the Swedish National Cervical Screening Registry. 

Results: Out of the 10,643 women with co-testing in screening, there were 197 women with a 
subsequent biopsy with high-grade cervical neoplasia or worse (CIN2+). Among these 197 women, 189 
had a screening test positive for both HPV and cytology, 6 women were HPV+/Cyt- and 2 women were 
HPV-/Cyt+. There were 7,115 women with a co-test outside of the screening program. Among these, 325 
women had a CIN2+ in histopathology, 290 were double positive, 13 women were cyt+/HPV-, and 11 
women each were HPV+/cyt- and HPV-/Cyt-. In summary, the additional yield of CIN2+ with co-testing 
was 2 cases per 10,643 women as compared with 195/10,643 CIN2+ cases detected with HPV screening 
alone. However, for cervical samples taken outside the screening program (e.g. taken on a clinical 
indication) there was an increased yield (314 CIN2+ cases detected with co-testing as compared to 301 
cases with HPV screening). 

Conclusions: The additional CIN2+ yield of the co-test in screening was <0.02%, arguing that co-testing 
has a minimally increased sensitivity.
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Introduction: Loreto, the largest Peruvian state in the Amazon, has the highest incidence of cervical 
cancer in Peru. Since 2016, Proyecto Precancer (PPC) has facilitated efforts to implement an HPV-based 
screen and treat approach for cervical cancer prevention and control in Iquitos, the capital city of Loreto. 
While significant increases in screening and treatment have been achieved, a subset of women are still 
being lost to follow up (LTFU); mostly women with lesions suspicious of cancer who are ineligible for 
primary-level treatment and must seek hospital-level care. The objective of this study is to examine 
barriers leading to LTFU amongst these women. 

Methods: In-depth interviews were conducted with 20 HPV positive women requiring hospital-level care 
but with documented gaps in their follow up, and 7 health professionals (doctors and midwives at the 
hospital and primary level) to discuss key steps of the follow up process. Interviews will be coded for 
themes, analyzed using Dedoose software, and presented using visual models, summaries of findings, 
and relevant quotes. 

Results: Using the socioecological model to organize the findings, preliminary patient interview results 
suggest a lack of accessibility, familiarity with navigating the hospital system, and understanding of next 
steps in care increase LTFU. Interviews with primary-care level professionals suggest that a lack of 
coordinated care was associated with LTFU. Interviews with hospital-level professionals suggest that 
fragmented care, limited patient counseling, test duplication, and a lack of standardized care were 
associated with LTFU. 

Conclusions: Results will identify specific barriers to care for HPV-positive women; preliminary findings 
highlight the need for a patient-centered approach. Gaps center around women’s lack of understanding of 
steps involved in follow-up and lack of care coordination at the primary and hospital levels. These findings 
will be used by the PPC and Ministry of Health to make policy and practice recommendations to address 
barriers to treatment.
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Introduction: Cervical cancer disease is preventable through early screening, but access to cervical 
cancer screening (CCS) remains a challenge in Malawi. Integration of CCS with family planning (FP) 
services through HPV self-sampling may increase screening coverage. We aimed to evaluate the 
motivations, experiences, and satisfaction of women who underwent HPV self-sampling in Malawi. 

Methods: We purposively sampled and interviewed 29 women who underwent HPV self-sampling for 
CCS in one of two different CCS-FP models in Malawi between 2020-2021. Model 1 involved only clinic-
based HPV self-sampling, whereas Model 2 included both clinic-based and community-based HPV self-
sampling through community health workers. IDIs followed a semi-structured guide and were audio-
recorded, transcribed and translated into English. Data were analyzed using Nvivo 12 software and 
thematic content analysis. 

Results: Both integration models created demand for CCS and reduced costs for participants. 
Participants screened in the community had reduced transport costs for screening, while those screened 
at the clinic could access both CCS and FP services at a single visit. Participants from both models were 
motivated to undergo CCS due to the availability of same day treatment, gynecological symptoms, being 
HIV seropositive, and concern about late cancer diagnosis. Participants further expressed satisfaction 
with making decisions without consulting spouses, and none reported experiencing social harm following 
result disclosure. Most women felt that HPV self-sampling was simple and ensured privacy. Women 
screened in the community felt it offered more privacy since samples were collected within their homes, 
compared to in public toilets or consultation rooms at the clinics. 

Conclusions: Participants were satisfied with HPV self-sampling, and both models were seen to have 
made access to CCS more convenient and cost-effective for women. Our findings suggest that from the 
patient perspective, CCS and FP services can be integrated in Malawi through HPV-self sampling to 
improve uptake for CCS.
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Introduction: Cost-effective cervical cancer prevention depends on highly accurate screening tests and 
subsequent navigation of high-risk females to treatment. To estimate the cost-effectiveness of HPV-
based screening, triage, and treatment strategies, health decision models should reflect measurable 
stages and transitions on the causal pathway to cervical cancer. 

Methods: The Human Papillomavirus and Automated Visual Evaluation (PAVE) Validation Study is a 
large consortial screening project led by the U.S. National Cancer Institute (NCI) that will screen up to 
100,000 women in up to ten low-resource study sites. The protocol includes self-sampling for high-risk 
HPV (hrHPV) by eligible women ages 25 to 49 years, with subsequent risk stratification and management 
according to genotype group and a deep-learning automated visual evaluation (AVE) of cervical images. 
All sites are offered a training course in micro-costing methods, data collection templates, and ongoing 
technical assistance. Comprehensive cost-effectiveness analyses will be performed at selected sites to 
support site-specific health decisions. 

Results: We described a health decision framework that prioritizes direct estimation of transitions 
between HPV-related health states. Data analysis is underway to determine whether separate 
frameworks are required for higher prevalence or immunodeficient populations. 

Conclusions: We will assess the cost-effectiveness of the novel HPV-AVE strategy in numerous 
settings. The biology of HPV and cervical carcinogenesis, along with the performance of screening and 
triage tests, inform trustworthy cost-effectiveness analysis critical to making health decision around 
adoption of HPV testing.
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Introduction: Cervical cancer is caused by oncogenic Human Papillomaviruses (HPVs) and cervical 
screening programs are switching to HPV-based screening. However, different HPV types differ greatly in 
their prevalence and their oncogenicity, and the efficiency and effectiveness of cervical screening for 
each HPV type is undetermined. 

Methods: We compared the incidence of invasive cervical cancer during 2004-2011 in Sweden by 
screening attendance in the past 10 years, in a population-based cohort of 3·5 million women. The 
screening-related reduction of incident cervical cancer was then stratified by HPV type, using HPV typing 
data of invasive cervical cancer from 2850 screened and non-screened cases, respectively. By further 
integrating HPV genotyping data from 362,000 women in the population cohort, we calculated number of 
women needed to screen (NNS), and number of women needing follow-up (NNF) to detect or prevent 1 
cancer case. 

Results: Attending screening was associated with a more than 70% reduction of cervical cancer 
incidence caused by HPV16 or by oncogenic types other than 16/18, and a 54% reduction of cancer 
caused by HPV18. The NNS and NNF were lowest for HPV16 but up to 40-500 times higher for some 
other HPVs commonly screened for. For women below 30 years of age, NNS and NNF for HPV16 were 
4,700 and 288, respectively, but >220,000 and >16,000 for some other HPVs. 

Conclusions: Although reasonable limits for NNS and NNF may differ between settings, the present 
estimation of NNS and NNF by HPV type should be informative for designing optimally effective cervical 
screening programs.
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Introduction: Decades after the Philippines’ institutionalization of cervical cancer screening for women 
aged 25-55 years old, uptake for cervical cancer preventive services has remained low while incidence 
and deaths has not declined. Eleven Filipino women die of cervical daily, while half of 7,000 women 
diagnosed each year, die of cervical cancer. Available evidence indicates that the cervical cancer high 
morbidity and mortality is attributable to limited access to and awareness of optimal pre-cancer diagnosis 
and treatment technologies available for women. This burden is heaviest among poor and marginalized 
sectors of women. SUCCESS Project in the Philippines aims to increase demand for cervical cancer 
prevention services to reduce the burden of mortality and morbidity. 

Methods: In the Philippines, the project leveraged community organizing activities among marginal 
sectors to generate demand for cervical cancer preventive services while also improving coverage in 
catchment areas of the project sites. Through the mobilization of community leaders and grassroots 
organizing, the project conducted numerous health education and promotion activities to introduce the 
benefits of HPV-DNA testing through self-sampling as a viable health practice to decrease women’s risk 
for cervical cancer. 

Results: The conduct of community-based health education and promotion activities linked to delivery of 
services, and integration to existing reproductive health services in some areas revealed a growing 
demand for screening and early treatment services in catchment areas of project sites. 

Conclusions: Collaboration with grassroots organization and providing added value to already existing 
civil society actions can lead to quality appreciation for preventive practices and improved reproductive 
and sexual health seeking behaviors among poor and marginalized sectors of women.
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Introduction: Cervical cancer is one of the most common cancers in Zambia with an incidence rate of 
66.3 per 10^5 and mortality at 44.6 per 10^5 women years. HPV 16 and 18 are the most oncogenic types 
accounting for almost 70% of cervical cancers. Zambia’s mainstay screening method is Visual inspection 
with acetic acid (VIA) with a few facilities piloting HPV-DNA testing. Conducting clinical audits within the 
screening program plays a key role in strengthening cervical cancer prevention and resonates with the 
World Health Organisation’s elimination strategy. Therefore, we aimed to highlight the difference between 
actual practice and the standard set out in the diagnosis and treatment protocols. 

Methods: This clinical audit was conducted at Chelstone hospital which is one of the 24 cervical cancer 
screening facilities within Lusaka district. Data was collected among women aged 25-49 screened 
between June 2019 and June 2020. Figure 1.0 shows definitions and indicators used in this clinical 
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audit. 

 

Results: 

TABLE 1.0 SUMMARY STATISTICS OF AUDIT 

NUMBER OF PATIENTS SEEN 2580 

NUMBER OF REFERRALS 16 

NUMBER OF HIV+ PATIENTS 1951 

NUMBER OF PATIENTS WITH ICC( INVASIVE CANCER OF CERVIX) 14 

NUMBER OF VIA POSITIVE BUT NOT ELLIGIBLE FOR CRYOTHERAPY 08 

 

TABLE 2.0 EXPECTED STANDARD Vs ACTUAL PRACTICE RATES 

 EXPECTED STANDARD 
% 

ACTUAL PRACTICE 
% 

SINGLE VISIT APPROACH 
RATE 

80 81 

POSITIVITY RATE 10 02 

REFERRAL RATE 10 18 
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Conclusions: The percentages for positivity and treatment rates are lower than expected standards. This 
could be because Chelstone hospital use HPV-DNA self-sampling more than the VIA method because it 
is a convenient and cost-effective method to increase screening participation among hard-to-reach 
women, however, results take time to be available. Further, the referral rate is high, explained by the 
number HIV-positive clients who require tertiary-level care. Efforts to provide timely HPV-DNA results and 
continued education on increased screening uptake for early diagnosis are key.
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Introduction: The detection of high risk HPV (HR-HPV) DNA as a primary screening test is being 
gradually implemented in Argentina as part of a comprehensive strategy for the prevention of cervical 
cancer. External quality assessment (EQA) programs allows to evaluate the performance of laboratories; 
the international EQA are often expensive and panels are difficult to import for some settings, therefore 
provide local programs is of great interest. A First interlaboratory study was done in 2019. Our aim was to 
analyze the performance of laboratories that use clinical validated platforms in the frame of HPV testing in 
Argentina 

Methods: A panel of 6 vials containing cervicovaginal cells in Preservcyt medium was generated; each 
sample may contain either no HPV, a single or a mixture of HPV type/s at varying concentrations. The 
panel was tested 10 times to analyze its homogeneity. Panels were sent to 30 laboratories that routinely 
use the HPV COBAS 4800 test (Roche) and RealTime High Risk HPV test (Abbott). The analysis was 
based on: i)- Comparing the results obtained by each participant, for each vial, using the EP12-A2 (CLSI). 
ii)- Calculating the frequencies of each HPV genotype in each vial. 

Results: All laboratories showed a degree of agreement of 100% for positive and negative results. All 
vials with positive results showed the presence of single or a mix of HR-HPV genotypes; however, some 
labs using Cobas HPV test detected some additional genotypes in some vials that were not identified by 
others using Cobas HPV test or Abbott high risk HPV Test. 

Conclusions: An overall degree of agreement was observed for all laboratories. Different sensitivities 
were observed even using the same platforms, although without indicating a differential clinical approach. 
A local EQA program facilitates the access and allows a continuous monitoring of the performance of 
HPV testing in laboratories from Argentina.
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IMPLEMENTING COMMUNITY-BASED HEALTH WORKER (CBHW) ENGAGED CERVICAL CANCER 
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1Tsinghua University, Institute For Hospital Management, Shenzhen, China, 2Helmholtz Zentrum 
München & Institute for Medical Information Processing, Biometry, and Epidemiology (IBE), Ludwig-
Maximilians-Universität München, Institute Of Epidemiology (epi), Munich, Germany, 3Shenzhen Baoan 
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Introduction: Despite China's 10-year-old free cervical cancer (CC) screening program. The screening 
rate for women 35–64 is below 32%, and 30% of women with abnormal results missed colposcopy, 
especially for underserved women. In 2022, a community-based health workers (CBHW) CC screening 
program was piloted in Shenzhen, China, to reduce health disparities. We sought to investigate CC 
screening follow-up and underserved population coverage in CBHW-engaged and hospital-based 
screening scenarios. 

Methods: From one hospital and thirteen community-based clinics in Shenzhen, China, which 
participated in the CBHW program, we reviewed the records of patients with abnormal CC screening 
results within the past year, focusing on demographic information, screening results, and communication 
with providers. Bivariate and multivariate analysis was used to identify key factors associated with 
patients' prompt follow-up care attendance. 

Results: 365 (78.5%) of 465 women aged 30-60 with positive HPV test results had their HPV genotype 
and cytology test (TCT) within the recommended time interval (average 14 days). More frequent 
checkups (p<0.01) increase women's attendance. More than two attempts to communicate by the 
provider related to a decrease in the patient's likelihood of returning (p<0.01). The CBHW-engaged group 
covered more women aged 40-49 (52.9%, p<0.05) and women without adequate health insurance 
(58.0%, p<0.01). They can be more efficiently notified via text message without phone calls (71%, 
p<0.01) compared to the hospital-based group. 123 patients (33.7%) were colposcopy-indicated and 
73.2% of them attended colposcopy timely (average 14 days). CBHW-engaged colposcopy-indicated 
patients are informed within 5 days, compared to 13 days for hospital-based patients (p<0.05). Ultimately, 
there were three women diagnosed with cervical 
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Conclusions: CBHW involvement in CC screening can reach more underserved women in the 
community and provide timely communication of screening results. In terms of follow-up rate and patient 
response time, we observed no systematic differences between these two groups.
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A PILOT STUDY TO EVALUATE THE ACCEPTABILITY AND FEASIBILITY OF HPV SELF-SAMPLING 
TESTS FOR CERVICAL CANCER PREVENTION IN CHECA, A RURAL AREA NEAR QUITO, 
ECUADOR 

Alex Aguirre1, Iván Palacios1, Gabriela Bustamante2, Gabriela Jaramillo3, William Waters2, Karla 
Cairo1, Bonny Soria1, Ericka Tinoco4 
1Universidad San Francisco de Quito, School Of Medicine, Quito, Ecuador, 2Universidad San Francisco 
de Quito, School Of Public Health, Quito, Ecuador, 3Hospital de Especialidades Eugenio Espejo, 
Laboratorio Clínico, Quito, Ecuador, 4Ministerio de Salud Publica del Ecuador, Centro De Salud De 
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Introduction: Cervical cancer is the second most common cancer among Ecuadorian women despite 
being preventable through vaccination and screening. In rural areas, screening is a challenge due to 
lower access to medical care. This study assessed the acceptability and feasibility of HPV self-sampling 
tests in this population. 

Methods: We conducted a mixed methods observational study with 102 women from the rural area of 
Checa, Ecuador. Women aged 25 to 60 years old were invited to participate by the healthcare center staff 
when they were there for an appointment. Study staff trained participants how to take an HPV self-
sample. Women took the tests home and returned them within two weeks for processing. All participants 
were contacted to explain their results and were followed up according to guidelines. A subgroup of 21 
women participated in focus groups where we inquired about their experiences and perceptions of the 
test. 

Results: All women commented the test was feasible and acceptable for them. Many mentioned it was 
less painful, more private and convenient than the Papanicolaou test. 10.7% of samples were invalid. 
65.6% of participants had a negative HPV test. 17.6% of participants had a negative test for HPV 16 and 
18 but positive for other types of HPV. 5.8% of participants had a positive test for HPV 16. 

Conclusions: This study showed that implementing an HPV self-sampling screening test in rural 
communities of Ecuador may be acceptable and feasible. The strengths of the study include a high level 
of acceptance of the test among participants and a “full-cycle” consideration from testing to 
communication of results and follow-up treatment. Limitations include a small sample of women from the 
healthcare center. Our findings, consistent with other studies of HPV self-sampling, may encourage 
decision-makers to implement strategies that provide self-sampling HPV tests to rural and other 
populations currently underserved with cervical cancer screening services.
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ACCEPTABILITY AND SUSTAINABILITY OF A POINT-OF-CARE HPV ‘SELF-COLLECT, TEST-AND-
TREAT’ FOR CERVICAL CANCER PREVENTION IN PAPUA NEW GUINEA: A QUALITATIVE 
EXPLORATION OF KEY INFORMANTS’ PERSPECTIVES 

Hawa Camara1, Somu Nosi2, Josephine Gabuzzi3, Gloria Munnull3, Steven Badman1, John 
Bolnga4, Joseph Kuk5, Glen Mola6, Rebecca Guy1, Andrew Vallely1, Angela Kelly-Hanku1 
1UNSW Sydney, The Kirby Institute, Sydney, Australia, 2Papua New Guinea Institute of Medical 
Research, Department Of Sexual And Reproductive Health, Goroka, Papua New Guinea, 3Papua New 
Guinea Institute of Medical Research, Department Of Obstetrics And Gynaecology, Goroka, Papua New 
Guinea, 4Modilon General Hospital, Department Of Obstetrics & Gynaecology, Modilon, Papua New 
Guinea, 5Mount Hagen Provincial Hospital, Department Of Obstetrics & Gynaecology, Mount Hagen, 
Papua New Guinea, 6University of Papua New Guinea, School Of Medicine And Health Sciences, NCD, 
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Introduction: Innovative technologies over the past decade have emerged to increase uptake in cervical 
cancer early detection and treatment that could significantly improve screening and precancerous 
treatment. The changing landscape in cervical cancer screening algorithms and technologies calls for 
critical inquiries into their implementation in all settings, but especially in low-resource settings with the 
heaviest burden of disease. Papua New Guinea has among the highest estimated burden of cervical 
cancer globally yet has no organized national cervical screening programs. To better understand key 
informants’ perspectives of a point-of-care HPV screen-and-treat program, we conducted key informant 
interviews to capture their insights into the factors impacting the acceptability and sustainability of the 
intervention. 

Methods: We conducted 26 semi-structured interviews with a purposive sample of 20 healthcare workers 
and six policymakers from Well Woman Clinics in Madang and Mt. Hagen. Interviews were conducted in 
English, transcribed, and analyzed using thematic analysis, highlighting factors impacting the 
acceptability and sustainability of the program from these key informants’ perspectives. 

Results: The participants perceived the intervention as culturally fit and valuable. Health care workers 
agreed that the technological elements of the intervention were easy to use and provided the benefit of 
same day screen-and-treat, which helped to significantly reduce loss to follow-up. Factors such as 
planning for key resources (i.e., financing, and human resources) and political support were recognised 
as essential to ensure long-term sustainability by policymakers. The intervention was valued as ‘scalable, 
portable and simple’, emphasizing that key political support and a comprehensive national cervical cancer 
prevention strategy could help Papua New Guinea make considerable headway toward cervical cancer 
elimination. 

Conclusions: In light of the burden of cervical cancer in the country, all participants agreed that a 
national cervical screening program, explicitly same day screen-and-treat services using self-collection, 
addressed an immense unmet need and salient cultural and systemic barriers.
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CERVICAL HIGH-RISK HUMAN PAPILLOMAVIRUS INFECTION, GENOTYPE SPECIFIC 
DISTRIBUTION AND ABNORMAL CERVICAL CYTOLOGY AMONG WOMEN RESIDING IN QUINDIO, 
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Natalia Castrillón Valencia, Jaime González Díaz 
Centro de Diagnóstico Clínico SAS, Distrito Capital, Bogotá, Colombia 

Introduction: In Colombia, according to the guidelines for Promotion and Health Maintenance (Res 
3280), cervical cancer screening starts at 25 years old with cervical cytology (or 3 years after the onset of 
sexual activity), and between 30 to 65 years old, the screening is based on HPV detection (included since 
2018). Nevertheless, cervical cancer in Colombia is uncontrolled; incidence was 12.7 new cases/100,000 
women in 2018 and 14.9 new cases/100,000 women in 2020; mortality was 5.7 deaths/100,000 women in 
2018 and 7.4 deaths/100,000 women in 2020 (GLOBOCAN). Besides, the data on HR-HPV infection 
among woman residing in Quindío are limited and unpublished. The purpose of this study was to 
determine the frequency of HPV infection, the High Risk (HR) genotypes distribution and abnormal 
cytology as baseline for local epidemiology and statistics that can support public health actions and 
decisions. 

Methods: Retrospective study. Women´s results from CDC Laboratory´s database were analyzed in 
SPSS: 2,272 HR-HPV results and 969 liquid-based cytology results, from December 2021 to December 
2022. The HPV detection was assessed by Aniplex II HPV HR DNA Detection and Genotyping Test, 
which detects 14 HR-HPV types. 
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Mean age was 46.9 years (min 18; max 74). Of the 2,272 results analyzed, 18.2% were positive for any 
HR-HPV type. HR-HPV types 68, 16 and 52 were the most predominant: 12.9%, 11.7%, and 9.4% 
respectively. Among infected women, 19.3% had coinfection up to 6 genotypes identified. HR-HPV 
prevalence in women with abnormal cytology (62%) was higher than in women with normal cytology 
(28.4%). 

Conclusions: General HPV infection was 18.2%, and the most prevalent specific HR-HPV types were 
68, 16, and 52. The current study provides regional statistics that can be used to monitor changes in HPV 
specific type infection, to improve local prevention programs and to create a cohort for future researches.
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THE MORE YOU KNOW… ABOUT HPV AND CERVICAL CANCER IN NATIVE AMERICAN WOMEN 
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1Northern Arizona University, Health Sciences, Flagstaff, United States of America, 2University of Arizona, 
Basic Of Medical Sciences, Flagstaff, United States of America, 3Native Americans for Community Action, 
Clinic, Flagstaff, United States of America, 4Northern Arizona University, Pathogen And Microbiome 
Institute, Flagstaff, United States of America, 5Translational Genomics Research Institute, Pathogen And 
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Introduction: Despite a global and nationwide decrease, Native Americans continue to experience high 
rates of cervical cancer morbidity and mortality. Screening and vaccination are two approaches to 
decrease cervical cancer incidence among women. This talk primarily focuses on cervical cancer and 
HPV prevalence in Native American communities along with steps to take for designing inclusive 
vaccines. However, the presentation will also inform the audience of ongoing HPV and cervical cancer 
pilot projects along with highlight factors that influence Native American choices surrounding vaccination. 

Methods: We will discuss adjustments to a vaginal self-collection biospecimen protocol implemented 
during the COVID-19 pandemic. This includes self-collection and new clinic staff “virtual in-service 
training” to review all required documents. In additional, we will highlight changes to the protocol for a 
feasibility study starting in winter 2023. Finally, we will discuss the sample collection and HPV whole 
genome sequencing from previously collected vaginal biospecimens. All amendments were approved by 
the clinic leadership and appropriate institutional review boards (IRBs) 

Results: For the first pilot, the clinic staff successfully enrolled (n=31) participants with survey data 
entered into REDCap. Survey data analyses are in-progress with expected completion by Spring 2023. 
The HPV whole genome sequencing is ongoing with a phylogenic tree for HPV-16, 18, and 51. Further 
discussion of the data is pending approval from the tribal IRB. We anticipate approval will be granted by 
the conference date. 

Conclusions: In summary, the continued efforts by the clinic staff and research team resulted in 
successful recruitment for the first pilot study during the COVID-19 pandemic. This study set the 
foundation for a feasibility study to evaluate the role of the VMB and HPV-mediated cancer in Native 
American women from Arizona. HPV whole genome sequencing is ongoing from previous studies that is 
pending tribal approval to present the data.
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Southern California, Keck School Of Medicine, Department Of Population & Public Health Sciences, Los 
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Introduction: In the US, anal cancer incidence and mortality are rising in both men and women. 
Screening for anal cancer is not widely recommended, however, occurs among high-risk groups. Our 
objective was to characterize patterns in advanced stage-at-diagnosis (stage 3+) among men and women 
with anal cancer and evaluate associations with multi-level social determinants of health(SDoH) to gain 
insights into intervenable opportunities to improve access to anal cancer screening. 

Methods: We used the US National Cancer Database (2004-2019), which captures 70% of US cancer 
cases, including patients aged 18-89 years with invasive anal cancer (ICD-O-3:C210/C211/C212/C218). 
Our main outcome was advanced stage-at-diagnosis, defined as stage 3 or 4. Our main exposures 
included area-level SDoH, specifically % of adults without a high school degree by patient's zip code and 
median income quartiles within patient's zip codes. We used hierarchical multivariable logistic regression 
models clustered by facility ID. We stratified our models by sex, patient's insurance status (uninsured, 
Medicare, Medicaid, and private insurance), rurality (urban/rural), and distance to care from patient to 
facility. 

Results: We included 85,027 adults diagnosed with anal cancer, including 38% men and 62% women. 
Men were more likely to live in a lower income quartile (22% vs.19%, p<0.001) and lower educational 
attainment (24% vs.20%,p<0.001) area. Women were more likely to be diagnosed with advanced stage 
compared to men (39% vs.33%,p<0.001)(Figure 1). After adjustment for age, calendar year, and 
Charlson-comorbidity score, lower area-level education (aOR:1.15;95 CI:1.09-1.21) and lower area-level 
median income (aOR:1.16; 95% CI:1.10-1.23) were associated with advanced stage anal cancer(Figure 
2). These associations were consistent in men and women. Further, these associations persisted across 
insurance status, rurality, and distance to 
care. 
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Conclusions: Our findings suggest that inequalities exist in access to available anal cancer screening. 
SDoH characteristics should be considered to facilitate the development of tailored anal cancer screening 
interventions for widespread use.
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PERCEPTIONS OF HPV SCREENING AND VACCINATION, AND ANAL-SELF-EXPLORATION, 
AMONG ADULTS ENGAGED IN HIV, SEXUAL AND TRANSGENDER HEALTHCARE IN MEXICO. 

Betania Allen-Leigh1, Dolores Gonzalez-Hernandez1, Leith León-Maldonado1,2, Alejandra Portillo-
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Introduction: This study explored perceptions, attitudes, knowledge and experiences related to HPV 
vaccination and screening as well as anal self-exploration among adults engaged in HIV, sexual or 
transgender affirmative healthcare in Mexico. 

Methods: We conducted semi-structured interviews (12-52 minutes, average 30.9 min) with 14 
transgender women, 13 cisgender women and 13 cisgender men who have sex with men engaged in 
healthcare at a large, public, free-of-charge clinic offering gender affirmative, HIV and sexual healthcare 
in Mexico City. Interviewees generally had low socioeconomic status and some were homeless, used 
addictive substances, and/or were living with HIV. We did thematic analysis of interview transcriptions in 
Spanish. 

Results: All interviewees had positive attitudes towards HPV vaccination and either had already been 
vaccinated or wished to be vaccinated, with a few desiring vaccination but wanting to first receive a 
recommendation from their treating physician. Different groups of adults had different attitudes, 
perceptions, knowledge and experiences related to: Links between HPV and cancer; Perceived need for 
HPV testing and vaccination; Acceptability of and knowledge about vaginal and anal self-sampling (with a 
swab) and anal digital self-exploration; Provider recommendation of HPV vaccination; Experiences with 
healthcare services relating to HPV detection and prevention. 

Conclusions: Public education campaigns which have existed in Mexico for decades targeting cisgender 
women seem to have positively impacted knowledge and acceptability of HPV screening, vaccination and 
about the HPV-cancer link. Transgender women also have positive attitudes towards HPV screening, 
self-sampling, anal self-exploration and HPV vaccination, possibly impacted by the existence of 
legislation and healthcare services that support transgender people in Mexico both nationally and in 
Mexico City. Cisgender men who have sex with men have positive attitudes towards HPV vaccines, 
perhaps related to general high acceptability of diverse vaccines in Mexico, but appear to require greater 
healthcare literacy promotion related to HPV.
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Canada, 5University of Yaounde School of Medicine, Public Health, Yaounde, Cameroon 

Introduction: Human papilloma virus (HPV) vaccination is essential for the WHO cervical cancer 
elimination initiative. In Cameroon, HPV vaccine uptake is currently 5%. To assess the knowledge, beliefs 
and attitudes of parents of young girls aged 9 to 14 years about HPV vaccines within rural communities in 
the North West Region of Cameroon. 

Methods: During January to May, 2022, we conducted 45 one-on-one interviews using a semi-structured 
interview guide in the localities of Mbingo, Njinikom and Fundong. Participants were parents of girls aged 
9-14 years who speak English or Pidgin English. Health care workers were excluded. The interviews were 
recorded, transcribed, and analyzed using ATLAS.ti 9. Member checking was conducted presenting our 
findings and getting feedback from a focus group of parents. 

Results: Thirty-five mothers and ten fathers were interviewed with mean age of 42 years. Ninety-one 
percent of parents had ever been vaccinated. Seventy seven percent had no or only primary school 
education. Thirty-two parents (71.12%) had daughters who had not been vaccinated against HPV. The 
themes identified include: Awareness of HPV related diseases, risk factors for cancer and prevention 
(little awareness about HPV vaccination), Access (as needed through hospitals or episodic access 
through mass vaccination campaigns, role of cost), Trust (in health care providers, health institutions, in 
contest of civil unrest) , Decision making in the home (predominantly paternalistic) and consent, and 
Recommendations for uptake and community engagement (how: nown and trusted community resource, 
by whom: endorsement of the message and where ie., churches, market place). Member checking with 
30 women from two other communities confirmed our findings. 

Conclusions: Lack of awareness concerning the availability and purpose of the HPV vaccination was 
prevalent. Use of mainstream media and top-down health education activities are not effective. Novel 
approaches should engage local community health workers and utilize established community social and 
leadership structures.
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USING AN INTERACTIVE DIGITAL HEALTHCARE PROVIDER TO EDUCATE PATIENTS ABOUT 
HUMAN PAPILLOMAVIRUS VACCINATION: A PILOT STUDY 
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Introduction: Available evidence suggests that armed with the correct tools, patients with human 
papillomavirus (HPV)-related disease can serve as health educators and advocates for HPV vaccination 
within their social networks. The aim of this pilot study is to use an interactive digital healthcare provider 
(DHP) on a tablet to educate patients with HPV-related disease or cancer about HPV vaccination and to 
motivate them to talk to their friends and family about HPV vaccine uptake. 

Methods: We conducted a 2-institution, single-blind, randomized controlled trial to examine the DHP’s 
preliminary efficacy. Participants (n=60) were recruited from the patient populations of Stephenson 
Cancer Center (Oklahoma) and Karmanos Cancer Institute (Michigan) in the United States. Participants 
were randomized to either the Theory of Planned Behavior (TPB)-based DHP or a standard education 
(SE) group, which received self-help handouts about HPV vaccination. All participants were encouraged 
to talk to their family/friends about HPV vaccination during a 6-week period. Outcomes of interest include 
positive changes in TPB measures and HPV vaccine receipt among family or friends (measured through 
index participants’ self-report). 

Results: Participants’ mean age was 47 years; 48% were White and 23% were Black. Most (≥80%) 
participants assigned to the DHP intervention liked the DHP, were satisfied with the HPV information 
presented, and trusted the DHP. After receiving the interventions, DHP group were more likely to intend 
to talk to their family/friends about HPV vaccination (P=0.043). At the 6-week follow-up, 60% participants 
in DHP group and 50% in SE group (P=0.551) reported that they discussed HPV vaccination with their 
family or friends. Of these family members/friends, approximately one-third had subsequently discussed 
HPV vaccination with their healthcare providers or actually received the HPV vaccine. 

Conclusions: These preliminary results indicate that DHP education program is highly acceptable, 
feasible, and potentially efficacious in increasing vaccine promotion.
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Introduction: Human papilloma virus (HPV) is one of the leading causes of cervical and genital cancer in 
both genders. The purpose of the study is to delineate parental attitude regarding HPV in Qatar. 

Methods: A cross-sectional study using a questionnaire was conducted at Sidra Medicine, ,Qatar 

Results: 334 questioners were completed . More than 60% of the parents were not aware that human 
papilloma virus can cause cervical and genital cancer. When asked about the level of comfort in giving 
their children a vaccine that would prevent them from getting genital cancer, 77% of participants 
answered “very comfortable”. Interestingly, less than 4 % of parents stated that their children’s primary 
care physicians ever mentioned that such a vaccine exist. When asked about the most preferable mode 
of receiving information regarding HPV vaccine, 54 % preferred the clinician’s office, followed by 34% of 
whom preferred social media. In terms of preferred age to receive the vaccine, 45% of participants 
preferred to administer the vaccine to their children before they are mature enough to understand about 
sexual relations, while 22 % recommended vaccination right before marriage and 15 % preferred to wait 
till they are grown up and decide for themselves. Furthermore, only 42 % of caregivers agreed that it is 
important to explain to their children the vaccine can protect against some of the sexually transmitted 
infections. Finally, approximately 20 % of participants were not convinced about the HPV vaccine. 

Conclusions: A large proportion of parents residing in Qatar have a positive perception regarding the 
HPV vaccine . Parent’s attitudes and perceptions are considered indispensable targets for community 
health intervention. We will share the result of our study with the ministry of public health in Qatar with a 
goal to incorporate the HPV vaccine in the National immunization schedule
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Alfred Health, Melbourne Sexual Health Centre, Melbourne, Australia 

Introduction: Gay, bisexual and other men who have sex with men (MSM) are at a higher risk of 
acquiring human papillomavirus (HPV). In 2017-2019, a time-limited HPV catch-up program was 
implemented for MSM aged ≤26 years in Victoria, Australia. This study aimed to examine the accuracy of 
computer-assisted self-interviewer to collect HPV vaccination status among young MSM who were 
eligible for the HPV catch-up program. 

Methods: We conducted a retrospective observational study of young MSM aged 23-30 years attending 
Melbourne Sexual Health Centre (MSHC), Australia, in 2020-2021. This age cohort was selected 
because they were eligible for the HPV catch-up program but missed the school-based HPV program. 
Individuals were asked to self-report their HPV vaccination status (vaccinated, unvaccinated, unsure) 
using computer-assisted self-interview. The primary outcome was the sensitivity and specificity of self-
reported HPV vaccination status. 

Results: We identified 1,786 eligible men who attended MSHC in 2020-2021 and also had at least one 
clinic visit in 2017-2019. The median age was 27 (IQR=25-28) and a half (49.4%, n=883) were born in 
Australia. There were 1,665 men who self-reported HPV vaccination status (48.8% [n=812] vaccinated, 
17.4% [n=289] unvaccinated, 33.9% [n=564] unsure), and 1,159 men had had HPV vaccine administered 
at MSHC. The median time since the last HPV vaccine was 1.7 (IQR=1.1-2.3) years. Classifying men with 
unclear vaccine status as unvaccinated, self-reported HPV vaccination had a sensitivity of 61.3% (95% CI 
58.9%-63.6%; 661/1079), a specificity of 74.2% (95% CI 72.1%-76.3%; 435/586), a positive predictive 
value of 81.4% (95% CI 79.5%-83.3%; 661/812), and a negative predictive value of 51.0% (95% CI 
48.6%-53.4%; 435/853). 

Conclusions: The sensitivity of self-report HPV vaccination status was low among young MSM and one-
third were unsure about their HPV vaccination status. A registry that collects vaccination records and 
provides access to healthcare providers would be useful to clinical recommendations.
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HUMAN PAPILLOMAVIRUS VACCINE ACCESS AND COVERAGE IN CANADA (2022) 

Riley Urquhart-Ducharme1, Jaspreet Saini2 
1Canadian Partnership Against Cancer, N/a, Toronto, Canada, 2Canadian Prevention Against Cancer, 
Prevention, Toronto, Canada 

Introduction: Increasing HPV vaccination rates is one of three components in the Action Plan for the 
Elimination of Cervical Cancer in Canada, 2020-2030, which aims to set Canada on the path to eliminate 
the disease by 2040. Publicly available, up-to-date information on HPV vaccine access can be difficult to 
find and navigate. To fill this knowledge gap, the Canadian Partnership Against Cancer (the Partnership) 
developed a resource that describes and visually displays who can access publicly funded HPV vaccines, 
where they access them, and how much it costs to purchase the vaccine series privately. This resource 
will support partners working to implement the Action Plan by providing a current view of HPV vaccine 
access in Canada. 

Methods: A scan of public websites was conducted to extract information on the coverage of, eligibility 
for and access to publicly funded HPV vaccines in each province and territory. Representatives from 
provincial and territorial governments, public health organizations and the pharmaceutical industry were 
engaged to review and validate the information. 

Results: While publicly funded HPV vaccines are offered through school-based and catch-up programs 
throughout Canada, coverage and eligibility details vary significantly between jurisdictions. Some 
jurisdictions have a maximum age to access publicly funded HPV vaccines, while others have a "once 
eligible, always eligible" policy. Seven jurisdictions provide extended eligibility for certain groups. The cost 
of the HPV vaccine series—about five to six hundred Canadian dollars—is a significant access barrier to 
those who are ineligible for publicly funded programs. 

Conclusions: Gaps in financial coverage and access to HPV vaccines create barriers in protecting the 
population against HPV infection and HPV-related cancers. Having a clearer picture of the current state of 
HPV vaccine access in Canada can help to highlight gaps and support future policy efforts to increase 
access to publicly funded HPV vaccines to eliminate cervical cancer in Canada.
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EXPANDING HPV VACCINATION COVERAGE IN CAMEROON USING A MULTIFACETED 
APPROACH 

Manjuh Florence1, Kathleen Nulah1, Calvin Ngalla1, Thomas Welty1, Joel Fokom2, Simon Manga1 
1Cameroon Baptist Convention Health Services, Women's Health Program, Yaounde, Cameroon, 2MD 
Anderson cancer Center, Gynecologic Oncology And Reproductive Medicine, Houston, United States of 
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Introduction: Cameroon records an estimate of at least 2770 cases of cervical cancer annually. Despite 
these vast figures, HPV vaccination and screening coverage in the country is still relatively low, like in 
most Sub-Saharan African (SSA) countries which stand at less than 15%. Introducing the HPV vaccine to 
the Expanded Program on Immunization (EPI) has remained timid. The World Health Organization 
advocates 90% vaccination coverage for girls before the age of 15 by 2030 as one of the strategies to 
eliminate cervical cancer. A recommended one-dose regimen for HPV vaccination currently offers great 
hope for improving vaccination coverage in an SSA country like Cameroon. 

Methods: Multiple approaches were used by the Women’s Health Program (WHP) of the Cameroon 
Baptist Convention Health Services (CBCHS) between January to August 2022 to improve vaccination 
coverage among young girls (9-14) years in Cameroon. These approaches include; the school, hospital, 
community, Mother-Daughter and church-based approaches. Administrative protocols were duly followed 
prior to implementing each approach. This vaccination exercise covered 7 out of the ten regions of 
Cameroon. These girls got vaccinated for free with the HPV vaccines gotten from the Cameroon Ministry 
of Health. 

Results: During this period, a total of 7505young girls aged 9 to 14 received at least one dose of the HPV 
vaccine. Of this number, 2967(39.5%), which constitutes more than one-third of those vaccinated, had 
their vaccines within the church-based vaccination approach implemented only between June and August 
2022. 

Conclusions: These multifaceted approaches achieved an overall increase in HPV vaccination 
coverage. However, the church-based approach had a more rapid turnover than the others; hence this 
model is worth replicating across Cameroon for a better vaccination uptake.
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ONE SIZE DOES NOT FIT ALL: COMPARISON OF HPV VACCINE DELIVERY IN GUYANA, 
RWANDA, AND UGANDA, 2019 
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Introduction: Since 2006, 123 World Health Organization member states and 27 territories have 
introduced HPV vaccine into national immunization programs. However, questions still remain about the 
cost of delivery and the type of delivery programs low- and lower-middle-income countries are using. 
Embedded in a multi-country HPV cost of delivery study, we conducted operational research to assess 
the delivery modalities for HPV vaccines. 

Methods: This retrospective descriptive study extracted individual written vaccination session records 
from 2019 from a representative sample of health facilities in Guyana (n=43), Rwanda (n=42), and 
Uganda (n=66). Number of doses delivered by session were tabulated and stratified by location of 
vaccination, frequency, and vaccine dose. 

Results: HPV vaccine delivery varied by country (Table 1). Facilities in Rwanda conducted 388 HPV 
vaccination sessions (average 9.5 sessions/facility), 99% were at schools, and delivered 24,824 doses 
(99% of all HPV doses). Average session size was more than 60 doses per session, and average number 
of doses delivered was 613 per facility. Nearly all doses were administered in March and September. * 
see Mvundura M., et al. for complementary abstract of full costing results from this 
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study. 

 

Conclusions: HPV vaccine delivery may not be simply categorized as school- or facility-based; 
implementation at the facility level is more nuanced. Pulsed, school-based delivery for HPV vaccines may 
also be less expensive than continuous vaccination throughout the year.



  

508 
 

Shift 01-087 / #983 

Poster Viewing 
POSTER VIEWING - SHIFT 01: PUBLIC HEALTH, EPIDEMIOLOGY AND IMPLEMENTATION 
SCIENCE-03E. VACCINATION: IMPLEMENTATION, EVALUATION AND IMPACT 
04-18-2023 7:00 AM - 5:00 PM 

CLINICAL IMPACT OF HUMAN PAPILLOMAVIRUS VACCINES IN THE REDUCTION OF CERVICAL 
CANCER, PRECURSOR LESIONS AND INFECTIONS: A SYSTEMATIC REVIEW 

Diane Harper1, Jose Antonio Navarro2, Xavier Bosch3, Vladimir Gilca4, Jorma Paavonen5, Margaret 
Stanley6, Peter Sasieni7, Maria Yébenes8, Néstor Martínez8, Ángela Rodríguez9, Andrea García10, Laura 
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Department Of Pathology, Cambridge, United Kingdom, 7King´s College London, School Of Cancer And 
Pharmaceutical Sciences, London, United Kingdom, 8PORIB, Rwe, Madrid, Spain, 9GSK, Medical Affairs, 
Tres Cantos, Spain, 10GSK, Market Access, Madrid, Spain 

Introduction: Human papillomavirus (HPV) vaccination is a common public health strategy to reduce 
HPV infection and minimize cervical cancer. We performed a systematic literature review (SLR) of HPV 
vaccines efficacy / real-world evidence against HPV infections of cervical cancer and precursor lesions. 

Methods: A SLR of the English language literature published between 1/01/2006 and 1/31/2022 was 
performed using PubMed, EMBASE, Cochrane Library databases, and grey literature searches were 
performed. The search was structured as PICO methodology (Figure 1). A total of 1,137 publications 
were retrieved, of which 55 articles were selected for full-text analysis (Figure 
2). 
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Results: Twenty studies were randomised trials and thirty-five were non-randomised trials, of which 
eleven were observational studies. Participants’ ages varied from 9–69 years, with most of the studies 
(31) ranging from 14-26 years of age. Studies mainly assessed the AS04-adjuvanted HPV-16/18 (2vHPV) 
and HPV-6/11/16/18 (4vHPV) vaccines worldwide (Figures 3A,3B,3C). Key results suggested that in real-
world settings, protection duration lasts at least 10 years with 2vHPV and that its protective effect against 
cervical cancer was 87% to 88%, considering vaccinated and unvaccinated cohorts.1 4vHPV 
effectiveness against cervical cancer was 81% to 88% since the start of the National Immunisation 
Programme in Sweden.2, 3 Both vaccines demonstrated better outcomes when administered in the 
youngest cohorts. Results varied depending on study settings for all HPV vaccines. Safety findings were 
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consistent with pre-licensure clinical 
studies. 

 

Conclusions: The WHO Cervical Cancer Elimination Initiative4 highlights the need of early protection and 
efficacious vaccines ensuring duration of protection. In this SLR we found that post-marketing studies in 
countries with routine vaccination programmes and high coverage showed decreases in the prevalence of 
HPV types, high-grade cervical lesions, and cervical cancer. In addition, vaccine effect is highest when 
administered at younger ages.
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ADOPTING AND ADAPTING HEALTH BEHAVIOUR THEORIES TO IDENTIFY DETERMINANTS OF 
UPTAKE OF HPV PREVENTION INTERVENTIONS 

Jyoshma Dsouza1, Maribel Almonte1,2, Stephan Van Den Broucke3 
1International Agency for research on Cancer (IARC), World Health Organization, Early Detection, 
Prevention And Infections (epr) Branch, LYON, France, 2World Health Organization, Department Of 
Sexual And Reproductive Health And Research, Geneva, Switzerland, 3Universite Catholique de Louvain 
(UC Louvain), Institut De Recherche En Sciences Psychologiques, Ottignies-Louvain-la-Neuve - Louvain-
la-Neuve, Belgium 

Introduction: Participation in vaccination against the Human Papilloma Virus (HPV) is essential for the 
prevention of cervical cancer. In addition to demographic and socio-economic factors, vaccination and 
screening uptake are influenced by individual beliefs, many of which are included in health behaviour 
theories like the Health Belief Model (HBM), the Theory of Planned Behaviour (TPB) and the Theory of 
care-seeking Behaviour (TCSB). A systematic review revealed that these models explain a significant 
proportion of the intention to participate in cervical cancer screening (CCS). This study presents the result 
of an investigation of the suitability of an 'adapted health behaviour model' to predict willingness to 
participation in HPV vaccination in India, where several challenges to vaccine acceptability like beliefs 
prevail. 

Methods: A questionnaire integrating constructs from the HBM, TPB and TCSB along with relevant 
socio-demographic variables, knowledge about cervical cancer, and health literacy was applied to 606 
women and 500 men aged 20-60 years in a state of South India. Logistic regression analysis was used to 
explore the extent to which this adapted model and related variables could predict willingness of the 
participants to vaccinate their children against HPV. 

Results: The adapted model had a good fit (Nagelkerke's R squared=0.171, Hosmer- Lemeshow p-
value>0.05). Willingness to HPV vaccination was significantly higher among males (AOR=1.31, 95%CI 1-
1.72). Perceived severity of cervical cancer (AOR=1.28, 95%CI 1.16-1.41), inaccessibility to health centre 
(AOR=0.24, 95%CI 0.18-0.34) and routine health screening behaviour (AOR=1.63, 95%CI 1.23-2.14) 
significantly predicted vaccination willingness. Health literacy of individuals was significantly associated 
with knowledge (OR=1.15, 95%CI 1.09-1.20), perceived disease severity (OR=1.18, 95%CI 1.06-1.30) 
and routine screening behaviour (OR=1.8, 95%CI 1.81-1.34). 

Conclusions: Integrating constructs from health behaviour theories adapted to a specific context can 
help identify the psychosocial and practical determinants of participation in cancer prevention 
interventions in countries like India where individual beliefs cause poor vaccination uptake.
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HEALTH AND ECONOMIC EFFECTS OF INTRODUCING SINGLE-DOSE HUMAN PAPILLOMAVIRUS 
VACCINATION IN INDIA. 

Tiago De Carvalho1, Irene Man2, Damien Georges2, Lr Saraswati3, I Kataria3, M Siddiqui3, Prince 
Bhandari3, Richard Muwonge4, Eric Lucas4, Rengaswamy Sankaranarayanan5, Partha Basu4, Johannes 
Berkhof1, Hans Bogaards1, Iacopo Baussano2 
1Amsterdam University Medical Center, location VU University Medical Center, Department Of 
Epidemiology And Data Science, Amsterdam, Netherlands, 2International Agency for Research on 
Cancer, Early Detection, Prevention, And Infections Branch, Lyon, France, 3RTI Internation India, Rti, 
New Delhi, India, 4International Agency for Research on Cancer, IARC, Early Detection, Prevention And 
Infections Branch, Lyon, France, 5Karkinos Healthcare, Kerala Operations, Oncology, Ernakulam, India 

Introduction: Cervical cancer is a major public health problem in India, where access to prevention 
programmes is low. The World Health Organization-Strategic Advisory Group of Experts recently updated 
their recommendation for human papillomavirus (HPV) vaccination to include a single-dose option in 
addition to the two-dose option, which could make HPV vaccination programmes easier to implement and 
more affordable. 

Methods: We combined projections from a type-specific HPV transmission model and a cancer 
progression model to assess the health and economic effects of HPV vaccination at national and state-
level in India. The models used national and state-specific Indian demographic, epidemiological and cost 
data, and single-dose vaccine efficacy and immunogenicity data from the IARC India vaccine trial with 10-
year follow-up. We compared single- and two-dose HPV vaccination for a range of plausible scenarios 
regarding single-dose vaccine protection, coverage and catch-up. 

Results: Under the base-case scenario of life-long protection of single-dose vaccination in 10-year-old 
girls with 90% coverage, the total cost of introducing single-dose HPV vaccination was ₹INR 7.8 billion 
($USD 106 million) in the first year, equivalent to 9% of the annual cost of the Indian universal childhood 
vaccination programme. The incremental cost-effectiveness ratio (ICER) of nationwide vaccination 
relative to no vaccination was ₹INR 30 thousand per DALY averted (state-specific ICER range: ₹INR 5-44 
thousand,) and lay below an opportunity-cost based threshold of 30% Indian GDP per capita (₹INR 44 
thousand). The ICER of two-dose vaccination versus no vaccination was ₹INR 104 thousand. The ICER 
of two- versus single-dose vaccination was minimum ₹INR 169 thousand, which is above the WHO 
threshold (₹INR 148 
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thousand). 

 

Conclusions: Nationwide introduction of single-dose HPV vaccination in India is highly likely to be cost-
effective whereas extending the number of doses from one to two would have a less favourable profile. 
These results could convey several lessons for implementation in other LMICs.



  

515 
 

Shift 01-090 / #1019 

Poster Viewing 
POSTER VIEWING - SHIFT 01: PUBLIC HEALTH, EPIDEMIOLOGY AND IMPLEMENTATION 
SCIENCE-03E. VACCINATION: IMPLEMENTATION, EVALUATION AND IMPACT 
04-18-2023 7:00 AM - 5:00 PM 

PREVALENCE OF ORAL HUMAN PAPILLOMAVIRUS INFECTION AMONG YOUNG URBAN GAY, 
BISEXUAL, AND OTHER MEN WHO HAVE SEX WITH MEN IN CANADA, 2017-2019 
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University, Department Of Family Medicine, Montreal, Canada, 5BC Centre for Disease Control, 
Vancouver, Vancouver, Canada, 6Public Health Ontario, Health Protection, Toronto, Canada, 7Toronto 
Metropolitan University, Psychology, Toronto, Canada, 8CATIE, -, Toronto, Canada, 9University of 
Victoria, School Of Public Health And Social Policy, Victoria, Canada, 10Direction régionale de santé 
publique de Montréal, -, Montreal, Canada, 11Unity Health Toronto, Map Centre For Urban Health 
Solutions, Toronto, Canada, 12British Columbia Centre for Excellence in HIV/AIDS, -, Vancouver, 
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Introduction: In 2015 and 2016, the HPV vaccine became publicly-funded for gay, bisexual, and other 
men who have sex with men (GBM) up to 26 years of age in most Canadian provinces. We estimated the 
prevalence of oral HPV infection among young sexually active GBM soon after the implementation of 
these programs. 

Methods: Between February 2017 and August 2019, self-identified GBM in Montreal, Toronto, and 
Vancouver were recruited through respondent-driven sampling for the Engage cohort study. Participants 
aged 16 to 30 years were invited to self-collect oral rinse specimens for HPV testing. Specimens positive 
for HPV DNA were tested for 36 genotypes using the Linear Array (Roche Molecular Systems). We 
estimated type-specific and grouped (low-risk, high-risk, vaccine-preventable) HPV prevalence overall 
and compared results by HPV vaccination status (>1 dose). Vaccine effectiveness was calculated using 
the formula VE = (1 – [crude odds ratio]) × 100%. 

Results: Among the 838/845 GBM with a valid oral specimen (median age 26 years), 36.9% reported 
receiving ≥1 dose of the HPV vaccine. Overall, 2.6% (95% confidence interval, CI: 1.5, 3.7) were infected 
with one or multiple HPV types, 1.6% (CI: 0.7, 2.4) with any low-risk type, 1.2% (CI: 0.5, 1.9) with any 
high-risk type, and 0.7% (CI: 0.1, 1.3) with any quadrivalent vaccine-preventable type (HPV-6/11/16/18). 
We detected HPV-6/11/16/18 in 1/309 (0.3%, 95% CI: 0.0, 1.0) of vaccinated individuals and 5/472 
(1.1%, 95% CI: 0.1, 2.0) of unvaccinated individuals; the corresponding estimate of vaccine effectiveness 
for ≥1 dose against prevalent oral HPV infections was 70% (CI: -161%, 96%). 

Conclusions: Oral HPV prevalence was low in a population of young urban GBM in Canada of whom 
37% were vaccinated. Our findings serve as a benchmark for future research examining trends in oral 
HPV prevalence and the impacts of HPV vaccination among GBM.
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HUMAN PAPILLOMAVIRUS VACCINE INITIATION AND UP-TO-DATE VACCINE COVERAGE FOR 
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Introduction: The Human Papillomavirus (HPV) vaccine has been proven effective in the prevention of 
infection with high-risk HPV types, that lead to the development of six HPV-related cancers. In August 
2018, Puerto Rico (PR) adopted a mandatory HPV vaccination school-entry policy. While school-entry 
requirements are generally accepted as an effective approach for increasing vaccination rates, there are 
few studies that have documented their impact on improving HPV vaccination rates. The objective of this 
study was to evaluate the impact of the HPV school-entry policy in PR on HPV vaccine coverage. 

Methods: A pre-post natural experiment was used. The study population included adolescents registered 
in the PR Immunization Registry during 2008-2019. We calculated HPV vaccine initiation and up-to-date 
(UTD) vaccine coverage rates. Age-standardized rates (ASR) and standardized rate ratio with 95%CI 
were estimated. 

Results: Vaccine data corresponding to a total of 495,327 adolescents (50.9% male and 49.1% females) 
were included for analysis. After policy implementation, a marked increase in raw HPV vaccine initiation 
among 11- to 12-year-old adolescents was observed across years 2017 (a pre-policy year), 2018, and 
2019 (58.3%, 76.3%, and 89.8%, respectively). UTD coverage also showed a moderate increase after 
policy implementation among 11- to 12-year-old adolescents. The gap between sex in vaccine initiation 
and UTD coverage narrowed over time; the ASRs in 2019 showed an increase of 19% in initiation and a 
7% increase in UTD relative to 2017 for males and females combined (both significant at p<0.05). 

Conclusions: This study demonstrated evidence of improvement in HPV vaccination rates following 
implementation of the school-entry policy and a narrowed sex gap in vaccine rates over time in PR. 
Future analyses should assess how the policy continues to affect vaccine coverage in subsequent years 
and how the COVID-19 pandemic has impacted HPV vaccination uptake.
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Introduction: Pediatric, adolescent, and young adult (PAYA) cancer survivors are at increased risks for 
HPV related secondary cancers; however, their HPV vaccine uptake rates are poor. Strategies to 
promote routine HPV vaccine delivery have not been tested in cancer care. Therefore, we examined the 
perceived barriers and opportunities for HPV vaccine delivery among pediatric cancer care providers. 

Methods: We disseminated a semi-structured questionnaire to a convenience sample of pediatric 
oncology and hematology physicians between April and July of 2022. Questionnaire measures included 
demographic and practice characteristics, HPV vaccine knowledge, the perceived barriers, opportunities, 
and roles for HPV vaccine delivery. Descriptive characteristics were generated for quantitative data, and 
content analysis was used to identify themes across the codes. 

Results: A total of 49 providers were included in the analyses. A majority were female (67.5%) and non-
Hispanic white (71.4%). Approximately 75.5% were pediatric oncology or hematology physicians, and 
most worked in a cancer center or children’s hospital (85.7%). Nearly half had been practicing for less 
than 10 years, and a majority saw patients ages 11-17. Although less than half of the physicians reported 
discussing HPV vaccination with their patients, 69.4% were willing to become involved in HPV vaccine 
delivery. Findings suggest that pediatric cancer physicians described barriers to HPV vaccination delivery 
most often as being related to system-level factors.Other barriers to HPV vaccination delivery included 
lack of provider knowledge and patient/parent-related factors.Study findings also included opportunities 
within cancer prevention education, transitions in care, and at the system-level. 

Conclusions: Although barriers to HPV vaccination persist in pediatric cancer care, most cancer care 
physicians perceived there to be opportunities to become involved in HPV vaccine delivery. Identifying 
potential strategies for cancer care physicians to adopt a stronger role in HPV vaccination remains a 
significant opportunity for future implementation research.
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University of Chicago, Public Health, Bethesda, United States of America, 3Thomas Jefferson University, 
Medical Oncology, Philadelphia, United States of America, 4Thomas Jefferson University, Pharmacology 
And Experimental Therapeutics, Philadelphia, United States of America, 5Brilla Media, None, Miami, 
United States of America 

Introduction: Rates of adolescent human papillomavirus (HPV) vaccination remain lower than for other 
adolescent vaccines. Additionally, the COVID-19 pandemic led to acute decreases in vaccination. The 
public health community has long utilized trusted messengers to deliver messages about vaccines. As 
more parents receive news and information from social media, we partnered with a diverse group of 
social media influencers, or everyday people who are influential in their online social networks, to create 
and test messages specifically for communities of color about HPV vaccination. 

Methods: Ten female social media influencers created posts in their own words and language about the 
HPV vaccine. Next, influencers recruited their followers to complete a baseline survey, view the post, and 
immediately complete an endpoint survey. We assessed changes in HPV vaccine knowledge, attitudes 
towards HPV-related cancer, and intentions to vaccinate their children. We also captured trust in the 
influencer, perceptions of the post, and follower demographic characteristics. Mean scores or frequencies 
were calculated for all variables. Changes in survey variables from baseline to endpoint were assessed 
with repeated measures t-tests. 

Results: We recruited 10 social media influencers. Four were African American and 6 were Hispanic. 
Their mean age was 41 and most had 2 or 3 children. Five influencers lived in the suburbs, 4 lived in 
urban areas, and 1 lived in a rural area. All but one were married or with a partner. The average time as 
an influencer was 9.5 years. Baseline and endpoint survey data from the followers are currently being 
analyzed; results will be shared as part of this presentation. 

Conclusions: Social media influencers can be recruited to participate in messaging about the HPV 
vaccine. As the public increasingly views health information on social media, partnerships with these 
novel trusted messengers are important for delivering timely, accurate, and culturally tailored information.
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HUMAN PAPILLOMAVIRUS (HPV) VACCINATION UPTAKE AMONG ADOLESCENT AND YOUNG 
ADULT (AYA) CANCER SURVIVORS IN WESTERN NEW YORK 

Melany Garcia1, Cailey Mcgillicuddy1, Elisa Rodriguez1, Kristopher Attwood2, Jennifer Schweitzer3, Scott 
Coley4, Denise Rokitka5, Nicolas Schlecht1 
1Roswell Park Comprehensive Cancer Center, Cancer Prevention And Control, Buffalo, United States of 
America, 2Roswell Park Comprehensive Cancer Center, Biostatistics And Bioinformatics, Buffalo, United 
States of America, 3Roswell Park Comprehensive Cancer Center, Clinical Research Services, Buffalo, 
United States of America, 4New York State Department of Health, Bureau Of Immunization, NA, United 
States of America, 5Roswell Park Comprehensive Cancer Center, Pediatrics, Buffalo, United States of 
America 

Introduction: Although adolescent and young adult (AYA) cancer survivors are susceptible to HPV-
related secondary cancers, their HPV vaccine uptake rates are low, reasons for which are unclear. We 
examined HPV vaccine uptake rates among AYA cancer survivors before and after diagnosis from 
Western New York over 13-years since introduction of HPV vaccines. 

Methods: Retrospective review of patients diagnosed and treated with invasive or non-invasive 
cancerous conditions between ages 10-26 at Roswell Park Oishei Children’s Cancer and Blood Disorder 
Program. We matched vaccine date information for patients between 2006 to 2020 from the New York 
State Immunization Information System. Demographic and cancer-related information were abstracted 
from electronic medical records. Cumulative vaccine uptake was assessed by Kaplan-Meier and Cox 
proportional hazards regression models adjusting for age and cohort effects. Treatment periods were 
excluded from our time-to event analyses. 

Results: A total of 636 patients were included in the analyses. Most were non-Hispanic/White (83.7%) 
and resided in a metropolitan area (87.7%). Approximately half were diagnosed with a solid tumor 
(53.4%) and 73.0% presented to Roswell Park unvaccinated. Patients were 74% less likely to initiate HPV 
vaccination after their cancer diagnosis compared to before (p<0.001). Compared to females, males were 
less likely to initiate the HPV vaccine (HR=0.76) although this association was non-significant. 

Conclusions: Although HPV vaccination is recommended for cancer survivors, we observed significantly 
lower uptake after diagnosis. While our findings imply a missed opportunity for HPV vaccination in cancer 
care, there may be potential for cancer centers to play a greater role to improve HPV vaccination rates 
among their patients as a component of cancer prevention and control services.
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THE IMPACT OF HPV VACCINATION ON CERVICAL PRECANCER IN THE UNITED STATES (U.S.): 
A STATE-WIDE POPULATION BASED EVALUATION OF CHANGES IN GENOTYPE-SPECIFIC 
PREVALENCE 

Rachael Adcock1, Cosette Wheeler1, Norah Torrez-Martinez1, Michael Robertson1, Ruth 
Mcdonald1, William Hunt1, Nancy Joste2, Maurits De Koning3, Wim Quint3, Mark Stoler4, Jack 
Cuzick5, New Mexico Hpv Pap Registry Steering Committee1 
1UNM Comprehensive Cancer Center, Center For Hpv Prevention, Albuquerque, United States of 
America, 2UNM Health Sciences Center, Department Of Pathology, Albuquerque, United States of 
America, 3Viroclinic-DDL, Ddl Diagnostic Laboratory, Rijswijk, Netherlands, 4University of Virginia, 
Pathology, Charlottesville, United States of America, 5Wolfson Institute of Population Health, Centre For 
Cancer Prevention, London, United Kingdom 

Introduction: We and others have reported declines in cervical intraepithelial neoplasia [CIN] grades 2-3 
and adenocarcinoma in situ [AIS] (CIN2+), supporting that HPV vaccinations are achieving the desired 
impact. Here we report genotype-specific changes in CIN2+ biopsies across a decade of 4-valent HPV 
vaccine implementation. 

Methods: Two state-wide random stratified samples of formalin-fixed paraffin-embedded tissues from 
women aged 15-29y undergoing diagnosis and treatment in New Mexico were genotyped by Roche 
Linear Array and LiPA25, version 1 assays. Weighted HPV genotype-specific relative prevalence 
differences (RP) and 95% confidence intervals (95%CI) were calculated for individual diagnoses in 
women 21-25y from 2006-2009 (n=3632) and 2012-2018 (n=3598). Weighted logistic regression models 
were fit to estimate changes in HPV genotype-specific positivity in CIN2+, restricted to the period of 2012-
2018 and adjusted for birth cohort and age. 
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Results: 

Among women 21-25y, overall incidence of CIN2+ decreased by 48.17%. When considering genotype-
specific changes among CIN2+, significant reductions in HPV16 (RP=─27.85%, 95%CI=─33.72%, 
─21.98%) and HPV18 (RP=─45.45%, 95%CI=─69.54%, ─21.35%) were observed. There were however 
increases in the overall RP of other high-risk HPV types when excluding HPV16/18 (Figure 1). For CIN2+, 
among women born in 1995 compared to those born in 1985, the risk of detecting any 4-valent 
(HPV6/11/16/18) HPV type or HPV16/18 decreased by 42.94% and 39.37%, respectively. 

Conclusions: HPV vaccine impact offers the promise of significant reductions in HPV-related cancers. 
Overall, CIN2+ incidence has decreased significantly across 10 years of 4-valent vaccine implementation 
however, some attenuation of impact from clinical unmasking of non-vaccine HPV types may reduce 
earlier estimates of long-term reductions in high-grade cervical disease. The impact on HPV genotype 
distribution in invasive cervical cancer is still unknown however. Enhancement of vaccine impact and 
genotype-specific impact is expected to be much broader with the 9-valent vaccine. Continuing 
surveillance of HPV vaccine impact remains essential.
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HUMAN PAPILLOMAVIRUS VACCINATION DELIVERY SYSTEMS WITHIN NATIONAL AND 
REGIONAL IMMUNIZATION PROGRAMS: A SYSTEMATIC LITERATURE REVIEW 

Marisa Felsher1, Magdalena Marzec2, Kinga Nowicka2, Izabela Pieniazek2, Meheret Shumet3, Cristinela 
Velicu3 
1Merck & Co., Inc., Center For Observational And Real World Evidence, North Wales, United States of 
America, 2Arcana Institute, a Certara Company, Arcana Institute, A Certara Company, Krakow, 
Poland, 3MSD, International Policy And Government Relations, Washington DC, United States of America 

Introduction: Human Papillomavirus (HPV) causes 4.5% of all new cancer cases. Efficient HPV 
vaccination programs are crucial to reduce the global burden of cancer. As of June 2020, 107/194 World 
Health Organization (WHO) Member States have introduced HPV vaccination, one-third of which are 
gender neutral whereby girls and boys receive vaccination. Globally, only 15% of girls and 4% of boys in 
the target age for HPV vaccination receive the full course. The objective of this systematic literature 
review was to describe HPV delivery strategies within national and regional immunization programs in 
low- middle- and high-income countries to identify strategies to increase HPV vaccination coverage 
globally. 

Methods: We systematically reviewed studies within MEDLINE and EMBASE published between 2012-
2022. Studies were included if they described immunization programs in which HPV had been included 
for >6 months. Key outcomes of interest were strategies utilized in the implementation of HPV delivery 
programs (e.g., vaccine delivery location, community awareness campaigns). Of the 2,549 articles 
retrieved, 168 met inclusion criteria and were included for final synthesis. 

Results: Most (n=78) articles were from North America, 31 from Europe & Central Asia, 15 from East 
Asia and Pacific, 8 from Africa, 5 from Latin America & Caribbean, 2 from South Asia, and 29 included 
multiple regions. While most articles (n=121) focused on high-income countries, 19 focused on low- or 
middle-income countries and 28 spanned multiple income levels. The most frequently described 
strategies that had a positive impact on HPV vaccine coverage included selecting optimal delivery 
locations for the local context, such as school-based programs (n=51), multi-sectoral collaboration (n=47), 
community-awareness campaigns (n=42), systematic vaccine invitations and reminders (n=37), 
immunization information systems (n=26) and vaccine provider education and training (n=11). 

Conclusions: Despite the diversity of countries included in terms of geography and income, this review 
identified cross-cutting strategies that may improve HPV vaccine coverage.
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ORAL HUMAN PAPILLOMAVIRUS PREVALENCE AND DETERMINANTS IN A SAMPLE OF 1610 
YOUTH FROM CATALONIA, SPAIN 

Maria Brotons1,2, Gema Carretero1, Sara Tous1,2, Marisa Mena1,2, Marleny Vergara1, Claudia Pavon-
Diaz1, Laia Bruni1,2, Miquel Angel Pavon Ribas1,2, Laia Alemany Vilches1,2 
1Catalan Institute of Oncology, Bellvitge Biomedical Research Institute (IDIBELL), Cancer Epidemiology 
Research Programme, L'Hospitalet de Llobregat, Barcelona, Spain, 2Carlos III Institute of Health, 
Biomedical Research Networking Center For Epidemiology And Public Health (ciberesp), Madrid, Spain 

Introduction: Catalonia, a region of 7.5 million inhabitants in northeast Spain, started in 2008 a school-
based, single-cohort human papillomavirus (HPV) vaccination programme with the quadrivalent vaccine 
targeting 11-year-old girls. HPV vaccination coverages have been steadily over 80%. We aimed to 
determine the prevalence and determinants of oral HPV infection among young adults in Catalonia and to 
compare the prevalence of HPV 6/11/16/18 by sex and vaccination status. 

Methods: We conducted a cross-sectional study from 2019-2022. Unvaccinated men aged 18-26 years, 
vaccinated women from vaccinated cohorts aged 18-24 years and unvaccinated women from 
unvaccinated cohorts aged 22-29 years who were university students or hold a university degree were 
eligible. Participants provided a 1-minute oral rinse and gargle sample to perform HPV DNA detection and 
completed a questionnaire to collect demographic and behavioural data. HPV DNA detection and 
genotyping was performed using the SPF-10/DEIA/LiPA25 system. 

Results: A total of 369 men, 621 unvaccinated women and 620 vaccinated women were recruited. The 
prevalence of oral HPV infection in men was higher than in vaccinated and unvaccinated women (8.4% 
vs 3.2 and 2.6%, respectively; p=0.001 and p<0.001). Regarding vaccine-types, only one HPV16 infection 
and one HPV6 infection were detected, both in unvaccinated women. Prevalence of high-risk genotypes 
not HPV16/18 was 4.1% in men, 1.0% in vaccinated women and 0.8% in unvaccinated women, and 
prevalence of non-typeable genotypes was 4.1%, 1.9% and 1.3%, respectively. Main factors associated 
with oral HPV infection in men were ever having had sex, number of oral sex partners in the previous 12 
months and history of previous sexually transmitted infections. 

Conclusions: Oral HPV infection in youth from Catalonia, Spain, is more prevalent in men than in 
women, regardless of vaccination status. Prevalence of vaccine-types in unvaccinated youth is negligible, 
probably due to the herd effect of the HPV vaccination program.
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LESSONS LEARNT FROM SUB-SAHARAN AFRICAN MEETING ON HPV VACCINATION 
PROGRAMS – FROM PRE-INTRODUCTION PLANNING TO RESTORATION AND SUSTAINABILITY 

Ana Beatriz Bolio Ruiz1, Dur-E-Nayab Waheed2, Felix Ricardo Burdier Custodio2, Alex Vorsters2 
1London School of Hygiene and Tropical Medicine, Department Of Infectious Disease Epidemiology, 
London, United Kingdom, 2University of Antwerp, Centre For Evaluation Of Vaccination, Antwerp, 
Belgium 

Introduction: More than 85% of the deaths due to HPV-related cancers occur in Low- and Middle-
Income Countries (LMIC); in most sub-Saharan African (SSA) regions, cervical cancer is the leading 
cause of cancer deaths among women. COVID-19 and supply chain bottlenecks have severely impacted 
HPV immunisation programs. 

Methods: For this reason, the Coalition to Strengthen HPV Immunisation Community (CHIC), with the 
support of the Ministry of Health in Ethiopia and the Ethiopian Society of Gynaecology and Obstetrics, 
convened a meeting in Addis Ababa on the 24 and 25th of September to facilitate discussion on HPV 
vaccination programs between key stakeholders from LMICs to engage and share their experiences with 
HPV vaccination programs. 109 participants, representing over 20 different SSA countries attended the 
meeting. Participants included members of EPI and NITAG, Ministries of Health, WHO, GAVI, UNICEF, 
Jhpiego and academic institutions. Live translation removed language barriers and enabled the group to 
share lessons learned to broader audiences, with key points highlighted below. 

Results: (a)The migration to single-dose schedule requires a clear transition framework, careful 
stakeholder engagement and communication. (b)The engagement with the Ministry of Education from the 
beginning and adolescent participation were emphasised. (c)Quality training was confirmed as critical for 
the success of good coverage, especially the need for refresher training for healthcare professionals and 
continuous mentorship. (d)Training for teachers in school-based delivery mode was also stressed. 
(e)Countries planning to introduce HPV vaccine were very engaged in the cohort selection criteria and 
delivery experiences. (f)Integration of the HPV vaccine with other services and vaccines was key in the 
resilience and restoration of HPV vaccination programs during the COVID-19 pandemic. 

Conclusions: After more than two years of online activities due to the pandemic, this face-to-face event 
was a reminder of how bringing together a diverse stakeholder group to the same room can accelerate 
collaboration, decision-making and policy.
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ABSENCE OF TOTAL AND NEUTRALIZING HPV18 L1 ANTIBODIES IN 10% OF QUADRIVALENT 
VACCINE RECIPIENTS: A LONG-TERM FOLLOW-UP STUDY OF TWO PHASE 3 TRIALS 

Penelope Gray1,2,3, Filipe Mariz4,5, Dan Apter6, Tiina Eriksson7, Carina Eklund8, Hanna Kann9, Martin 
Müller10, Jorma Paavonen11, Peter Sehr12, Heljä-Marja Surcel2, Matti Lehtinen13, Joakim Dillner14, Tim 
Waterboer15 
1Tampere University, Faculty Of Social Sciences, Tampere, Finland, 2. European Science Infrastructure 
Services on- European Economic Interest Group, (esis-eeig), Oulu, Finland, 3Karolinska Insititutet, 
Department Of Laboratory Medicine, Stockholm, Sweden, 4German Cancer Research Center (DKFZ), 
F035, Heidelberg, Germany, 5German Cancer Research Center (DKFZ), Research Group Tumorvirus-
specific Vaccination Strategies, Heidelberg, Germany, 6Family Federation of Finland, -, Helsinki, 
Finland, 7Tampere University Hospital, Department Of Research And Development, Tampere, 
Finland, 8Karolinska Institutet and Karolinska University Hospital, Center For Cervical Cancer Prevention, 
Stockholm, Sweden, 9University of Gothenburg, Department Of Microbiology And Immunology, 
Gothenburg, Sweden, 10German Cancer Research Center (DKFZ), Tumorvirus-specific Vaccination 
Strategies, Heidelberg, Germany, 11University of Helsinki Hospital, Hus Gynecology And Obstetrics, 
Helsinki, Finland, 12European Molecular Biology Laboratory(EMBL), Embl-dkfz Chemical Biology Core 
Facility, Heidelberg, Germany, 13Karolinska Institute, Laboratory Medicine, Stockholm, 
Sweden, 14Karolinska University Hospital and Karolinska Institutet, Center For Cervical Cancer 
Prevention And Department Of Laboratory Medicine, Stockholm, Sweden, 15DKFZ, Infections And Cancer 
Epidemiology, Heidelberg, Germany 

Introduction: Long-term follow-up studies of HPV vaccinated recipients have reported that variable 
proportions of women have no detectable total and/or neutralizing antibodies against HPV16/18 after 
HPV vaccination with 3-doses. We further investigated the consistency of absence or presence of 
vaccine-induced HPV16/18 L1 antibodies over 12 years post-vaccination. 

Methods: We conducted a follow-up study of two cohorts of Finnish women receiving 3 doses of either 
the bivalent or quadrivalent vaccine when aged 16-17, as participants of the PATRICIA and FUTURE II 
randomized phase 3 trials. The vaccine recipients comprising these cohorts were followed up in the 
Finnish Maternity Cohort, FMC, serum bank. The FMC serum bank contains serum samples from 96% of 
all pregnant women in Finland from 1983-2016. During up to 12 years of follow-up post-vaccination. 2046 
serum samples were identified with the shortest lag (N=648) were analyzed both for total L1 binding 
antibodies to HPV16 and 18 via a pseudovirion-based Luminex assay and for HPV16 and 18 neutralizing 
HPV L1 antibodies via pseudovirion-based neutralization assay. 

Results: A total of 648 vaccinated receipts (328 quadrivalent vaccine recipients, QVR and 320 Bivalent 
vaccine recipients, BVRs) were eligible and included in the study. Among QVRs and BVRs, 4.0% and 
0.0% respectively were seronegative for both neutralizing and total binding HPV16 antibodies, Cohen’s 
Kappa coefficient, κ= 0.93 (95% confidence intervals, 0.83-1.03). Whilst 14% and 0.0% were 
seronegative for both neutralizing and total binding HPV18 antibodies respectively, κ= 0.72 (0.63-0.81). 

Conclusions: Among women vaccinated in late adolescence with 3-doses of the quadrivalent vaccine, 1 
in 25 recipients may have no measurable antibody response to HPV16, whilst 1 in 7 may have no 
response to HPV18. Observations of HPV16- or HPV18- vaccine non-response as measured via a 
pseudovirion-based neutralization assay were replicable when measuring total-binding antibody 
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response. These findings may have limited generalizability to populations vaccinated in early 
adolescence.
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STABILITY OF TOTAL IGG AND HPV16-ANTIBODIES IN FIRST-VOID URINE SAMPLES 

Marijana Lipovac1, Laura Teblick2, Annemie De Smet2, Margo Bell2, Alex Vorsters2 
1University of Antwerp, Centre For The Evaluation Of Vaccination (cev), Edegem, Belgium, 2University of 
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Introduction: First-void urine (FVU) samples have already proven good substitutes for clinician-collected 
cervical smears when testing for HPV DNA. A urine conservation medium (UCM) is required to prevent 
DNA degradation, but the effect on the preservation and detection of IgG has not been investigated. With 
this proof-of-concept experiment, we investigated the effect of UCM and different storage times at room 
temperature (RT) of a FVU sample on total IgG and HPV-specific antibody concentration. 

Methods: FVU samples from 11 vaccinated female volunteers were collected using an empty Colli-
PeeTM device. Each sample is divided into two arms, one of which has UCM added to it. The two arms 
were divided into three aliquots. One aliquot was frozen immediately, one was kept at RT for 7 days, and 
one was kept at RT for 14 days. All aliquots, after storage at -80°C for at least one week, were Amicon 
filtered. Total IgG (BioPlex ProTM Human Isotyping Assay) and HPV16-antibody (DELFIA) concentrations 
were measured. 

Results: showed that both total IgG concentrations (ng/mL) and HPV16-antibody concentrations (IU/mL) 
were significantly higher in samples where UCM was added (pairwise Wilcoxon rank sum test, p ≤ 
0.0096). We observed no significant difference in total IgG concentrations and HPV16-antibody 
concentrations when comparing the different storage times at room temperature (p ≥ 0.62). 

Conclusions: IgG and HPV-specific antibodies remain stable for at least 14 days when stored in room 
temperature, with no significant difference in concentration upon detection. The use of UCM is compatible 
with the detection of total IgG and HPV16-antibodies in first-void urine samples.
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CERVICAL HIGH-RISK HUMAN PAPILLOMAVIRUS SEROTYPES DIFFER BETWEEN CERVICAL 
CYTOLOGY AND VACCINATION STATUS IN WOMEN LIVING IN PUERTO RICO 

Ian Alvarado-Velez1, Eduardo Tosado-Rodríguez1, Josefina Romaguera Agrait2, Andrea Padilla 
Bou2, Filipa Godoy Vitorino3 
1University of Puerto Rico, Medical Sciences Campus, Microbiology And Medical Zoology, SAN JUAN, 
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Juan, Puerto Rico, 3University of Puerto Rico, Medical Sciences Campus, Microbiology And Medical 
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Introduction: The implementation of HPV screening and vaccination programs in the United States has 
been associated with a decrease in incidence of cervical cancer from 2001-2017. Despite these efforts, 
cervical cancer remains a significant public health problem in Puerto Rico, exemplified by the increase in 
incidence from 9.2 to 13.0 during the same period. We hypothesize that one of the factors influencing this 
disparity is a difference in the prevalence of the most common HPV serotypes infecting Hispanic women 
living in Puerto Rico. To test this hypothesis, we compared the seroprevalence of HPVs in women with 
different cytological reports and vaccination status. 

Methods: For this cross-sectional study, we collected 372 samples from Hispanic women in San Juan, 
Puerto Rico (IRB#1050114). Genomic DNA was extracted using the DNeasy PowerSoil kit and typified 
HPV using the LiPA25 kit, identifying 25 different HPV genotypes. Metadata was obtained from 
questionnaires and included variables such as vaccination status and cervical cytology. 

Results: We analyzed data from 372 participants, vaccinated n=62 and non-vaccinated n=310. HPV 
infection prevalence by cytology in vaccinated participants was 70.83% (NILM n=48), 80.0% (LGSIL n=5), 
and 88.89% (HGSIL n=9). Among non-vaccinated women 64.04% (NILM n=178), 82.76% (LGSIL n=58), 
and 81.08% (HGSIL n=74). There were no statistical differences between similar cytology reports differing 
in vaccination status. The most prevalent HPV-HR serotypes across all cytology categories in the 
vaccinated cohort were 52 (11.14%), 16 (8.02%), 31 (7.56%), 39 (7.52%), and 66 (7.22%), whereas in 
the non-vaccinated cohort were 16 (20.6%), 51 (17.55%), 33 (13.33%), 52 (12.29%), and 56 (11.94%). 

Conclusions: HPV vaccination modifies the infection by HR-HPV serotypes in these cohorts of Hispanic 
women living in PR. The prevalence of serotypes 39, 51, 56, and 66, not covered in the nonavalent 
vaccine, could be a possible explanation for the rising incidence of cervical cancer in this population.
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UP-TO-DATE HUMAN PAPILLOMAVIRUS VACCINATION STATUS BY RACE/ ETHNICITY AND AGE 
AT INITIATION IN THE UNITED STATES ACROSS TIME AMONG 13-17 YEAR OLDS, 2016-2020 

Jacqueline Hirth, Judith Gutierrez, Tiffany Ostovar-Kermani, Roger Zoorob 
Baylor College of Medicine, Family And Community Medicine, Houston, United States of America 

Introduction: High rates of up-to-date (UTD) human papillomavirus (HPV) vaccination will improve 
prevention of HPV-related disease. Since recommendations for number of doses varies by age, UTD may 
differ by initiation age due to fewer recommended doses and frequency of healthcare visits. 

Methods: This study was a secondary analysis of the National Immunization Survey-Teen, a repeated 
cross-sectional survey collected annually in the US to evaluate vaccination among 13–17-year-olds. We 
examined HPV vaccine series initiation and UTD vaccination status (2 HPV doses for 14 years old or 
younger, 3 doses for 15 years or older) between 2016 and 2020. Chi-square tests compared 
characteristics between initiators and non-initiators. After excluding non-initiators, multivariable binary 
logistic regression evaluated associations of race/ ethnicity, age at initiation, and survey year with UTD 
HPV vaccination. 

Results: A total of 99,759 adolescents were included. Significant differences in initiation were found by: 
sex, race/ ethnicity, age, survey year, region, 11–12-year-old well child visit, and receipt of Meningitis, 
tetanus, or flu vaccines. In adjusted models, Hispanic HPV vaccine initiators (aOR: 1.42, 95% CI 1.27-
1.57) had higher odds of UTD compared to whites. Black and multi-racial adolescents had marginally 
greater odds of UTD compared to whites. Eleven year-old initiators had higher odds of UTD (aOR: 2.53, 
95% CI 2.25-2.84) compared to 12-year-olds. A well child visit at 11 or 12 years was associated with 
higher odds (aOR: 1.66, 95% CI: 1.37-1.94) of UTD. Initiation at 13 years or later was associated with 
decreasing odds of UTD. Odds of UTD were lower across time compared to 2016. 

Conclusions: This study confirms previous observations of lower vaccination rates among white 
adolescents. Higher UTD for younger initiators could be due to the need for fewer doses but could also 
result from a decline in office visits at older ages.
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ASSESSING ADDITIONAL APPROACHES TO HPV VACCINE UPTAKE IN THE US 
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Introduction: The HPV vaccine, approved in 2006, for the prevention of cervical cancer and now 
approved for several other cancers, continues to have suboptimal uptake in the US. Provider 
recommendation has emerged as the most salient factor in vaccine uptake. Additional strategies are 
needed in to increase vaccination rates. The purpose of the study was to assess additional approaches 
for HPV vaccine uptake. 

Methods: Parents of adolescents (n=1,047) were surveyed via Qualtrics on various strategies related to 
HPV vaccine uptake (school entry, age 9, increasing both provider types and vaccine settings). Four 
parent subgroups were identified based on child’s vaccination status (have vaccinated, intend to 
vaccinate, unsure of intention, and do not intend to vaccinate). Descriptive statistics for each vaccination 
strategy were obtained. 

Results: The majority of the sample were female (52.1%), White (76.0%), and married (76.3%). Among 
participants, 68.9% have vaccinated their children, 13.7% intend to vaccinate, 11.8% are unsure of 
intention, and 5.6% do not intend to vaccinate. Parents that vaccinated their children were more 
comfortable with vaccinating at 9 years old, found requirements for school entry more acceptable, and 
believe it should be difficult to opt-out of school entry requirements. Most parents that intend to vaccinate 
and those that are unsure of intention were not comfortable vaccinating at age 9 (58.7% and 79.8%, 
respectively). Participants that intend to vaccinate were more accepting of school entry requirements than 
those that are unsure of intention and do not intend to. Parents of unvaccinated adolescents reported that 
pediatrician recommendations were the most highly regarded among providers; all groups of parents 
reported being more likely to vaccinate their child in the pediatrician’s office. 

Conclusions: Public health opportunities exist for education and advocacy for parents who have not yet 
vaccinated their children, possibly with different strategies for those who intend versus those who are 
unsure.
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PARENTAL PERSPECTIVES ON HPV VACCINE SCHOOL ENTRY REQUIREMENTS: EXPANDING 
US VACCINATION STRATEGIES 

Jill Desch, Morgan Richardson Cayama, Jason Beckstead, Cheryl Vamos, Shelby Davenport, Madison 
Sanders, Ellen Daley 
University of South Florida College of Public Health, Community And Family Health, Tampa, United 
States of America 

Introduction: HPV is the causal agent for several cancers. The HPV vaccine has been available since 
2006 and prevents the majority of HPV-related cancers, yet vaccination rates remain low across the US. 
HPV vaccine requirements for school entry have been an underutilized strategy to increase vaccine 
uptake. This study assessed parental perspectives on HPV vaccination for school entry. 

Methods: Parents of adolescents (n=1,047) completed a Qualtrics questionnaire regarding HPV-related 
topics, including acceptability of an HPV vaccine requirement for school entry and parental opt-out. Four 
parent subgroups were identified based on their child’s vaccination status (have vaccinated, intend to 
vaccinate, unsure of intention, and do not intend to vaccinate). One-way ANOVAs analyzed parents’ 
mean responses to school entry questions. 

Results: Most respondents were female (52.1%), White (76.0%), and mean age 40.28(±6.30). Nearly 
two-thirds of parents thought it would be acceptable if their state required the HPV vaccine for entry into 
middle school. On a five-point Likert scale (1=not at all acceptable to 5=completely acceptable) mean 
acceptability was highest among parents who had vaccinated their child (4.16±1.11) and lowest among 
parents who did not intend to vaccinate their child (1.68±1.22). Almost half (46.2%) said it should be 
difficult to opt-out of school entry mandates; moreover, respondents thought 48.4%(±25.48) of parents 
would opt-out. Mean acceptability of an HPV vaccine requirement for school entry and level of difficulty to 
opt-out significantly differed across parental groups (F(3)=159.52, η2=.315, p<.001) and (F(3)=57.63, 
η2=.142, p<.001), respectively. Among parents that had not yet vaccinated their child but intended to, 
54.6% found a school entry mandate acceptable and a third indicated it should be difficult to opt-out. 

Conclusions: In this study, 63.8% of parents were favorable about school entry policies. Among parents 
who intend to vaccinate their children, opportunities exist to address hesitancy through public health 
efforts. Further research is needed.
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UNDERSTANDING PEOPLE-SPECIFIC FACILITATORS AND BARRIERS TO HPV IMMUNIZATION 
UPTAKE: A CASE STUDY WITH MÉTIS NATION BRITISH COLUMBIA 

Cordell Neudorf1, Aine Dolin1, Katina Pollard2, Tanya Davoren2, Louis De Jaeger2, Stephen 
Thomson2, Thilina Bandara1, Mika Rathwell1, Jaspreet Saini3, Christie Zhang1 
1Urban Public Health Network, Urban Public Health Network, Saskatoon, Canada, 2MÉTIS NATION 
BRITISH COLUMBIA, Ministry Of Health, Surrey, Canada, 3Canadian Prevention Against Cancer, 
Prevention, Toronto, Canada 

Introduction: To support the Action Plan to Eliminate Cervical Cancer in Canada by 2040, the Canadian 
Partnership Against Cancer (CPAC) has commissioned the Urban Public Health Network to assess the 
landscape of HPV immunization coverage, barriers, and opportunities at a sub-jurisdictional level. This 
work has involved qualitative research in partnership with First Nations, Inuit, and Métis Organizations 
and Communities across Canada. Specific findings from community-engaged work with Métis Nation 
British Columbia (MNBC) will be highlighted as a case study in this presentation. 

Methods: With the understanding that Métis have distinct perspectives, priorities, and challenges in 
accessing HPV immunization, this project took a collaborative, community-engaged approach to data 
collection, analysis, and reporting. A tailored engagement plan was developed between MNBC and the 
Métis Chartered Communities throughout BC. Data collection methods included focus groups, key-
informant interviews, and surveys with Métis Citizens across British Columbia. 

Results: While Métis communities have distinct strengths, needs and priorities, many shared that barriers 
exist to accessing HPV immunization. These barriers included vaccine cost, inadequate availability of 
HPV immunization data, and a lack of access to culturally appropriate vaccine information. MNBC 
identified several exciting opportunities to increase access to and awareness of HPV vaccinations. 
Potential facilitators include: increasing access to Métis healthcare providers and health navigators, 
running community knowledge-sharing events, and increasing access to people-specific immunization 
programs led by Métis Chartered Communities. Similar programs were implemented for COVID 
vaccinations and saw positive uptake within communities. 

Conclusions: MNBC has identified cervical cancer prevention, and specifically HPV vaccination, as a 
priority within their health Ministry. Findings from MNBC offer an opportunity to develop and implement 
community-led innovative policies and programming to increase HPV immunization rates across Canada. 
The right of Indigenous Peoples to determine their own health priorities and development strategies is 
upheld by article 23 of UNDRIP.



  

533 
 

Shift 01-107 / #1421 

Poster Viewing 
POSTER VIEWING - SHIFT 01: PUBLIC HEALTH, EPIDEMIOLOGY AND IMPLEMENTATION 
SCIENCE-03E. VACCINATION: IMPLEMENTATION, EVALUATION AND IMPACT 
04-18-2023 7:00 AM - 5:00 PM 

THE ROLE OF NARRATIVE MESSAGING IN HPV-RELATED KNOWLEDGE AND INTENTIONS TO 
VACCINATE: A U.S.-BASED SAMPLE OF PARENTS 

Shawn Chiang1, Amy Leader2, Wen-Juo Lo1, Mengfei Guan1, Alex Russell1, Regan Murray1, Larry 
Hill1, Ann Klassen3, Jennifer Manganello4, Philip Massey1 
1University of Arkansas, College Of Education And Health Professions, Fayetteville, United States of 
America, 2Thomas Jefferson University, Sidney Kimmel Cancer Center, -, United States of 
America, 3Drexel University Dornsife School of Public Health, Community Health And Prevention, 
Philadelphia, United States of America, 4SUNY at Albany, School Of Public Health, Albany, United States 
of America 

Introduction: While the human papillomavirus (HPV) vaccine was approved in the United States more 
than 15 years ago, knowledge about the vaccine and virus remain suboptimal. How to best convey 
information to overcome the knowledge deficit remains unclear. The current study examined the 
association between viewing narrative versus non-narrative messages, parental knowledge, and 
intentions to vaccinate age-eligible adolescents against HPV. 

Methods: Using an online panel, we recruited 606 U.S.-based parents whose adolescents ages 9-14 had 
not received the HPV vaccine. Participants viewed either 7 narrative-based HPV topics or 7 non-narrative 
HPV topics and answered 7 knowledge and 5 intention questions related to the topics. Bivariate and 
multivariate linear regression tested the associations. 

Results: Parents were, on average, 41 years old. Half (49%) were female, most (76%) were married, and 
most (72%) completed college or post-graduate education. Eighty percent of the parents knew that the 
HPV vaccine protects against six types of cancer, but only 66% knew that HPV was a common virus and 
only 21% knew which cancers are protected by the vaccine. Knowledge scores did not significantly differ 
between those who viewed the narrative versus non-narrative topics (p=0.156). Higher knowledge led to 
significantly higher intentions to vaccinate adolescent(s) (B=0.059, p=0.005) and talk to their doctor about 
the vaccine (B=0.042, p=0.023) but led to significantly lower intentions to talk to other parents about the 
vaccine (B= -0.126, p<0.0001), or share the messages about the vaccine on their social media feed (B= -
0.195, p<0.0001), regardless of whether they viewed narrative or non-narrative topics. 

Conclusions: Higher knowledge led to increased intentions to vaccinate adolescents and talk to a 
physician, but lower intentions to talk with other parents or post on social media about the vaccine. The 
role of narrative versus non-narrative messages in conveying information continues to warrant additional 
study.
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HIGHER LEVELS OF HPV VACCINE HESITANCY AMONG RURAL HISPANIC YOUNG ADULTS IN 
THE WESTERN U.S., 2020-2021 

Kaila Christini1, Gloria Coronado2, Amanda Petrik2, Rebecca Richardson1, Hannah Aanderud 
Tanner3, Deanna Kepka4 
1Huntsman Cancer Institute, Cancer Control And Population Sciences, Salt Lake City, United States of 
America, 2Kaiser Permanente Center for Health Research, Kaiser Permanente Center For Health 
Research, Portland, United States of America, 3University of Utah, School Of Medicine, Salt Lake City, 
United States of America, 4Huntsman Cancer Institute and University of Utah, College Of Nursing, Salt 
Lake City, United States of America 

Introduction: We assessed differences in HPV vaccine hesitancy by rurality and race and ethnicity 
among young adults in the western United States, during the era of COVID-19. Rural populations and 
Hispanics have higher cervical cancer incidence and mortality rates. 

Methods: A convenience-sampled cross-sectional online survey was conducted among young adults 
(YAs) ages 18-26 years living in rural and urban communities across 12 western U.S. states (October 
2020 - April 2021). Participants (N=2937) self-reported demographics and answered HPV vaccine 
hesitancy and healthcare trust questions. Factor analysis, using naïve and polychoric correlation, 
evaluated n=27 items to create individual coarse factor scores for three scales of HPV vaccine hesitancy, 
each demonstrating good internal consistency (Cronbach’s alpha): HPV vaccine confidence (n=6, 
α=0.71[95%CI: 0.69-0.73]), HPV complacency (n=11, α=0.73[95%CI: 0.71-0.75]), and HPV vaccine 
complacency (n=3, α=0.81[95%CI: 0.78-0.82]). Differences were examined by race and ethnicity, rurality, 
and rurality among Hispanic young adults. Multivariate logistic regression estimated odds (ORs). Directed 
acyclic graphs (DAGs) identified scientifically meaningful and minimally sufficient covariates for estimating 
total effects. 

Results: Compared with not-Hispanic White YAs, Hispanic YAs had significantly higher odds of HPV 
vaccine hesitancy across all scales: HPV confidence (OR=1.55 [95%CI:1.23-1.96]), HPV complacency 
(OR=1.53 [95%CI:1.22-1.93]), and HPV vaccine complacency (OR=1.28 [95%CI:1.01-1.61]). Significantly 
higher HPV vaccine hesitancy among rural YAs was observed in confidence (OR=1.66 [95%CI: 1.37, 
2.01]) and HPV vaccine complacency (OR=1.79 [95%CI:1.48-2.17]) scales, but not in HPV complacency 
(OR=1.06 [95%CI:0.88-1.28]) compared to urban YAs. A similar and more pronounced difference among 
Hispanic YAs by rurality was observed; strong and significantly higher odds of hesitancy among rural 
Hispanic YAs for HPV vaccine confidence (OR=2.13 [95%CI:1.33-3.49]) and HPV vaccine complacency 
(OR=2.11 [95%CI:1.33-3.40]), but not HPV complacency (OR=0.84 [95%CI:0.54-1.32]) compared to 
urban Hispanic 
YAs. 
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Conclusions: Interventions are needed to decrease HPV vaccine hesitancy among rural Hispanic young 
adults in the Mountain West to decrease risk for HPV-related cancers.
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VARIATION IN HPV VACCINATION EFFECTIVENESS IN THE US BY AGE AT VACCINATION 

Didem Egemen, Hormuzd Katki, Anil Chaturvedi, Rebecca Landy, Li Cheung 
National Cancer Institute, Division Of Cancer Epidemiology And Genetics, Rockville, United States of 
America 

Introduction: In the US, the recommended ages for routine human papillomavirus (HPV) vaccination is 
from 9 to 12 years, but childhood vaccination often occurs later, after sexual initiation. In this study, we 
estimated the proportion of US females vaccinated before and after sexual debut and the impact of 
delayed vaccination on HPV 16/18 prevalence. 

Methods: Using the National Health and Nutrition Examination Survey (NHANES), a representative 
sample of the US population, cycles 2011-2018, we identified females aged £26 years in 2006, the year 
the HPV vaccination was introduced, who were eligible for either routine (ages 9-12) or catch-up (ages 
13-26) vaccination. We estimated the prevalence of HPV16/18 among females who were unvaccinated, 
vaccinated before, or vaccinated after sexual debut. This analysis required restricted-use data accessed 
through the Research Data Center (RDC). 

Results: Among females ever-eligible for vaccination, cervical HPV16/18 prevalence decreased from 
5.60% to 3.31% to 0.59% in those unvaccinated vs. vaccinated after sexual debut vs. vaccinated before 
sexual debut (Figure 1). Compared to unvaccinated females, prevalence of cervical HPV16/18 was 89% 
lower in females vaccinated before sexual debut (p<0.0001), but only 41% lower in females vaccinated 
after sexual debut (p=0.26). Only 38% of ever-eligible females were vaccinated, increasing to 52% when 
restricted to females eligible for routine vaccination (RV-eligible). Among RV-eligible adult females, 33% 
were vaccinated prior to sexual debut and 23% after sexual debut. Differences by race were negligible. 
Figure 1: Weighted prevalence of human papillomavirus 16 or 18 infections in vaccine-eligible US 
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Conclusions: Our study highlights the importance of timely vaccination against HPV, particularly before 
the ages of sexual debut. To ensure maximum effectiveness from vaccination, pediatricians should stress 
the importance of timely vaccination.
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EDUCATION AND LOGISTICAL STRATEGIES IMPROVE ADOLESCENT PSYCHOSOCIAL 
OUTCOMES AND EXPERIENCE OF HUMAN PAPILLOMAVIRUS (HPV) VACCINATION: ANALYSIS 
OF SECONDARY OUTCOMES OF A CLUSTER-RANDOMIZED TRIAL 

Cristyn Davies1, Helen Marshall2, Gregory Zimet3, Kirsten Mccaffery4, Julia Brotherton5, Melissa 
Kang6, Suzanne Garland7, John Kaldor8, S. Skinner1 
1The University of Sydney, Specialty Of Child And Adolescent Health, Faculty Of Medicine And Health, 
Sydney, Australia, 2The University of Adelaide, Women’s And Children’s Hospital And School Of Medicine 
And Robinson Research Institute, Adelaide, Australia, 3Indiana University School of Medicine, Pediatrics, 
Indianapolis, United States of America, 4The University of Sydney, Sydney Health Literacy Lab, School Of 
Public Health, Sydney, Australia, 5Australian Centre for the Prevention of Cervical Cancer, Population 
Health, Carlton, Australia, 6The University of Sydney, Specialty Of General Practice, Faculty Of Medicine 
And Health,, Sydney, Australia, 7University of Melbourne, Department Of Obstetrics And Gynaecology, 
Parkville, Australia, 8University of New South Wales, The Kirby Institute, Sydney, Australia 

Introduction: We aimed to examine the impact of an HPV education and logistical intervention on 
adolescent psychosocial outcomes. 

Methods: Design: Cluster-randomized controlled trial and process evaluation. 
Setting: High schools in Western Australia and South Australia. 
Participants: Adolescents aged 12-13 years. 
Interventions: The complex intervention delivered in 2013-2014 consisted of 1) an adolescent intervention 
to promote knowledge and psychosocial outcomes; 2) shared decisional support tool; and 3) logistical 
strategies. 
Main Outcomes and Measures: We used the HPV Adolescent Vaccination Intervention Questionnaire 
(HAVIQ) to measure changes in, fear/anxiety (6 item subscale), self-efficacy (5 item subscale), and 
decision-making (8 item subscale). We hypothesised that our intervention would improve adolescent 
involvement in vaccine decision making (measured pre-dose one only), improve vaccine related self-
efficacy and reduce vaccine related fear/anxiety (measured pre doses one, two and three). Mean scores 
for each subscale were compared between intervention and control students. In the process evaluation 
we undertook focus groups with 111 adolescents in 6 intervention and 5 control schools. 

Results: We recruited 40 schools (21 intervention, 19 control) across sectors with 6, 967 adolescents. 
The mean score for decision-making in the intervention group was 3.7, out of 5 which was 0.11 higher 
than for control (CI 0.06, 0.16; P: <0.0001). There was a small difference in favour of the intervention 
group in reduced vaccination-related anxiety (pre dose one difference: -0.11, CI -0.19,-0.02 ; pre-dose 
two: -0.18, CI -0.26, -0.10; pre-dose 3: -0.18, CI -0.24, -0.11) and increased vaccination self-efficacy (pre-
dose one difference: 4, CI 1, 7; pre-dose two: 4, CI 2, 6; pre-dose three: 3, CI 1, 5). Focus group data 
revealed more confidence and less anxiety with each vaccine dose. 

Conclusions: Our intervention promoted adolescent decisional involvement and vaccine-related 
confidence and reduced vaccination-related fear and anxiety that was maintained throughout the vaccine 
course.
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IMPLEMENTATION EVALUATION OF LOGISTICAL STRATEGIES TO PROMOTE HUMAN 
PAPILLOMAVIRUS (HPV) VACCINE UPTAKE IN SCHOOL SETTINGS: ANALYSIS OF PRIMARY 
AND SECONDARY OUTCOMES OF A CLUSTER-RANDOMIZED TRIAL 

Cristyn Davies1, Helen Marshall2, Julia Brotherton3, Kirsten Mccaffery4, Kristine Macartney5, Melissa 
Kang6, Gregory Zimet7, Suzanne Garland8, John Kaldor9, S. Skinner1 
1The University of Sydney, Specialty Of Child And Adolescent Health, Faculty Of Medicine And Health, 
Sydney, Australia, 2The University of Adelaide, Women’s And Children’s Hospital And School Of Medicine 
And Robinson Research Institute, Adelaide, Australia, 3Australian Centre for the Prevention of Cervical 
Cancer, Population Health, Melbourne, Australia, 4The University of Sydney, Sydney Health Literacy Lab, 
School Of Public Health, Sydney, Australia, 5National Centre for Immunisation Research and 
Surveillance, Director, Sydney, Australia, 6The University of Sydney, Specialty Of General Practice, 
Faculty Of Medicine And Health,, Sydney, Australia, 7Indiana University School of Medicine, Pediatrics, 
Indianapolis, United States of America, 8University of Melbourne, Department Of Obstetrics And 
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Introduction: We aimed to evaluate impact of logistical strategies as part of a complex intervention 
designed to increase HPV vaccination uptake. 

Methods: Design: Cluster-randomized trial and process evaluation. 
Setting: High schools in Western Australia and South Australia, 2013-2014. 
Participants: Adolescents aged 12-13 years. 
Interventions: Consent form return-strategies (e.g., direct mail-out to parents, nonmonetary rewards), 
additional in school catch-up of missed doses, and vaccination day organisational guidelines. 
Primary outcome: Mean school vaccine coverage using the Mantel-Haenszel method, considering 
stratification by year, state and school sector and adjusted for clustering and potential confounders. 
Secondary outcomes: Proportion of consent forms returned and mean time to vaccinate 50 students were 
compared between groups. Fidelity logs were used to calculate secondary outcomes. 

Results: We recruited 40 schools (21 intervention, 19 control) with 6, 967 adolescents. There was no 
significant difference between mean vaccine coverage across groups. Differences, in favour of the 
intervention group, were: dose 1 0.8% (95% CI: -1.4,3.0); dose 2 0.2% (95% CI: -2.7, 3.1); Dose 3 0.5% 
(95% CI: -2.6, 3.7). Intervention schools had a higher consent form return rate than control: 6% difference 
(95% CI: 1.4, 10.7). Intervention schools had a shorter mean time to vaccinate 50 students compared to 
control for dose 3 only. HPV dose 1: adjusted difference 90 minutes (95% CI: -15, 196); dose 2: 28 
minutes (95% CI= -71, 127); and dose 3: 110 minutes (95% CI: 42, 177). Logs revealed inconsistent 
implementation of logistical strategies. 

Conclusions: Our intervention had no significant impact on vaccine uptake. Advisory board reluctance 
about strategies that may have had financial implications, and timing of consent form distribution in the 
first week of the school year, impacted implementation. Working with education and health stakeholders 
at all levels is crucial to the successful implementation of complex interventions.
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HPV VACCINE HESITANCY AND INFORMATION NEEDS IN RACIALLY AND ETHNICALLY 
DIVERSE, URBAN COMMUNITIES 

Racquel Kohler1, Rachel Wagner1, Katherine Careaga1, Jacqueline Vega1, Rula Btoush2, Leslie 
Kantor3, Kathryn Greene4 
1Rutgers Cancer Institute of New Jersey, Cancer Health Equity, New Brunswick, United States of 
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Communication and Information, Communication, New Brunswick, United States of America 

Introduction: This study explored HPV vaccine hesitancy and information needs in racially/ethnically 
diverse urban communities to inform future communication interventions. 

Methods: We used a community-engaged approach to conduct individual interviews with 17 English- and 
5 Spanish-speaking mothers of adolescents aged 9-13 years. We recruited through community partners 
at public libraries, food pantries, schools, and health events in the greater Newark, New Jersey area. 
Transcripts were double-coded and thematically analyzed. 

Results: Among 22 participants, 45% were Black, 41% Hispanic, 9% Asian, and 5% non-Hispanic White. 
Majority (54%) reported their child had not been vaccinated; 23% had initiated and 23% had completed 
the HPV series. Mothers trusted websites and pamphlets created by government health authorities; most 
did not rely on social media for credible health information. Instead, many preferred getting vaccine 
information from their pediatrician. However, different hesitancy determinants were noted by nationality, 
ethnicity, and culture, which influenced current information channels and future preferences. Foreign-born 
mothers relied on public services (e.g., schools, libraries, public clinics) and other community 
organizations (e.g., churches, grassroots organizations, and pharmacies) as important places and spaces 
for health information conversations and connections. Printed information in multiple languages was 
particularly important to foreign-born mothers. English-speaking and US-born mothers were specifically 
interested in videos with facts from providers and HPV vaccination testimonials from other parents who 
looked like them. Although attitudes about vaccination were generally positive, some mothers expressed 
concerns about long-term safety and side effects because of perceived novelty of the HPV vaccine. 
Those with 9-10 year-olds questioned the need to vaccinate because of low perceived risk due to their 
children’s age, puberty/development, or lack of sexual activity. 

Conclusions: Interventions to increase HPV vaccine confidence should be tailored to address parents’ 
hesitancy emphasizing safety, necessity, and benefits of timely vaccination. Studies to test culturally-
adapted and hesitancy-tailored interventions are underway.
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KEY DECISION-MAKING FACTORS FOR HPV VACCINE PROGRAM INTRODUCTION IN LOW-AND-
MIDDLE INCOME COUNTRIES: GLOBAL AND NATIONAL STAKEHOLDER PERSPECTIVES 

Kirthini Muralidharan1, Dominique Guillaume2, Rupali Limaye1, Meike Schleiff1, Dur-E-Nayab 
Waheed3, Alex Vorsters3 
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Vaccination, Antwerp, Belgium 

Introduction: Low-and-middle-income countries (LMICs) experience the global burden of cervical cancer. 
The HPV vaccine prevents against high-risk strains of HPV that cause cervical cancer, however the 
integration of HPV vaccines into national immunization programs within many LMICs has been 
suboptimal. Our study evaluated key factors that drive the decision-making process for the 
implementation of HPV vaccines in LMICs. 

Methods: A stakeholder analysis coupled with semi-structured in-depth interviews were conducted with 
national stakeholders and global stakeholders. Countries in Africa and Asia were identified by conducting 
a mapping exercise to obtain information such as geographical region, HPV vaccine introduction status, 
introduction date, dosing schedule, target age cohort, delivery strategy, and coverage. Interview data 
were analyzed through qualitative descriptive methods. 

Results: A total of 31 stakeholders participated in interviews; 18 were national stakeholders and 13 were 
global stakeholders. Findings from our study revealed the decision-making process for HPV vaccines 
required involvement of multiple institutions and stakeholders from national and global levels, with 
decision-making being a country-specific process. Partner considerations, locally driven processes, data 
for decision-making, and infrastructure and resource considerations are critical factors in decision-making 
that were varied based on country contexts. Ensuring that transparency was present throughout all 
phases of the decision-making process was essential in the implementation of HPV immunization 
programs. 

Conclusions: Future programs should evaluate the best approaches for investing in initiatives to 
enhance coordination, ensure locally driven processes, increase use and access to data for decision-
making, and equip countries with the necessary resources to guide country decision-making in the face of 
increasingly complex decision-making environments.
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BARRIERS AND FACILITATORS FOR HUMAN PAPILLOMA VIRUS (HPV) VACCINE 
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Introduction: The HPV vaccine has been available for over a decade and protects against high-risk 
strains of HPV that cause approximately 91% of all cervical cancer cases. Low-and-middle-income 
countries (LMICs) account for 90% of cervical cancer deaths globally; yet access to HPV vaccines 
remains inadequate and the integration into national immunization programs is suboptimal. This study 
explored challenges and facilitators to HPV vaccine introduction and scale-up in LMICs through key 
informant interviews with global stakeholders. 

Methods: A stakeholder analysis coupled with semi-structured in-depth interviews were conducted with 
global stakeholders. Stakeholders were categorized into academic partners and global immunization 
partners. A grey literature search was conducted to identify relevant non-peer reviewed literature. 
Interview data were analyzed through qualitative descriptive methods. 

Results: A total of 61 stakeholders were identified, 13 were interviewed. Determinants were classified as 
upstream and downstream; with upstream determinants including financing, vaccine procurement, global 
supply and demand, capacity and delivery, vaccine accessibility, ethics, and equity. Strong political 
commitment was essential in the successful introduction and scale-up of HPV vaccines. Downstream 
determinants included vaccine acceptability and hesitancy, communication, and advocacy and social 
mobilization. These determinants were found to strongly influence the uptake of HPV vaccines within 
communities at-large. Efforts to enhance advocacy and communications was essential for increasing the 
visibility and demand for HPV vaccines and raising cervical cancer as an issue of public health 
importance. 

Conclusions: Countries must have the best available evidence to facilitate political support in the 
introduction of HPV vaccines. Global stakeholders must collaborate with countries to consider 
mechanisms to reduce financial and capacity challenges to promote the long-term sustainability of 
vaccination programs. Continuous engagement between key stakeholders is needed to develop agendas 
to develop strategies that are evidence-driven and adolescent-centered to increase scale-up through 
enhancing access, equity, communications, advocacy and social mobilization while reducing vaccine 
hesitancy.



  

545 
 

Shift 01-115 / #1542 

Poster Viewing 
POSTER VIEWING - SHIFT 01: PUBLIC HEALTH, EPIDEMIOLOGY AND IMPLEMENTATION 
SCIENCE-03E. VACCINATION: IMPLEMENTATION, EVALUATION AND IMPACT 
04-18-2023 7:00 AM - 5:00 PM 

EFFECTIVENESS OF HPV VACCINE AGAINST CERVICAL PRECANCER IN JAPAN: MULTIVARIATE 
ANALYSES ADJUSTED FOR SEXUAL ACTIVITY 

Risa Kudo1, Masayuki Sekine1, Manako Yamaguchi1, Megumi Hara2, Sharon Hanley3, Megumi 
Kurosawa1, Sosuke Adachi1, Yutaka Ueda4, Etsuko Miyagi5, Sayaka Ikeda6, Asami Yagi4, Takayuki 
Enomoto1 
1Niigata University Graduate School of Medical and Dental Sciences, Department Of Obstetrics And 
Gynecology, Niigata, Japan, 2Faculty of Medicine, Saga University, Department Of Preventive Medicine, 
Saga, Japan, 3Hokkaido University, Center For Environmental And Health Sciences, Sapporo, 
Japan, 4Osaka University Graduate School of Medicine, Gynecologic oncology, Department Of Obstetrics 
And Gynecology, Osaka, Japan, 5Yokohama City University, Obstetrics And Gynecology, Yokohama, 
Japan, 6National Cancer Center, Center For Cancer Control And Information Services, . Center for 
Cancer Control and Information Services, National Cancer Center, Tokyo, Japan., Japan 

Introduction: Japanese girls aged 12-16 years are offered free HPV vaccination and cervical cancer 
screening is conducted with cytology and not HPV testing from the age of 20 years. So far, no study has 
analyzed the effect of HPV vaccination against cervical precancers considering HPV infection status and 
sexual activity. We aimed to analyze the vaccine effectiveness (VE) against HPV infection and cytological 
abnormalities, adjusted for sexual activity. 

Methods: This study was comprised of women aged 20-26 years who underwent cervical screening in 
Niigata. We obtained HPV vaccination status from municipal records and a questionnaire along with 
information concerning sexual activity. Of 5,194 women registered for this study, final analyses included 
3,167 women in the vaccinated group (2,821 vaccinated women prior to sexual debut) and 1,386 women 
in the unvaccinated group. 

Results: HPV 16/18 (0.2% vs 3.5%), 31/45/52 (3.4% vs 6.6%) and 31/33/45/52/58 (5.0% vs 9.3%) 
positive rates were significantly lower in the vaccinated group (p < 0.001). No women vaccinated before 
sexual debut had HPV 16/18 related cytological abnormalities. VE for HPV 16/18 infection and high-grade 
cytological abnormalities in women vaccinated prior to sexual debut were 95.8% (95% CI 81.9–99.0%; p 
< 0.001) and 78.3% (95% CI 11.3–94.7%; p = 0.033), respectively, in multivariate analyses adjusted for 
age and the number of sexual partners. However, analyses of all vaccinated women did not show 
significant effectiveness against cytological abnormalities. In addition, annual changes in the rate of 
cytological abnormalities with increasing or decreasing vaccination coverage were analyzed. From 
FY2016 to FY2018, when the vaccination rate increased to 90%, no women with abnormal cytology 
associated with HPV 16/18 infection were observed. 

Conclusions: Our results showed the effectiveness of HPV vaccine against high-grade cervical 
cytological abnormalities and the importance of the vaccination before sexual debut.
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WHEN ONE SIZE DOES NOT FIT ALL: DEVELOPING INTERVENTION OF SCHOOL-BASED HPV-
COUNSELLING AND -VACCINATION. 

Anne Katrine Leonhard1, Sara Badre-Esfahani2, Mette Larsen3, Lone Petersen4, Lene Seibæk1 
1Aarhus University Hospital, Obstetrics And Gynecology, Aarhus N, Denmark, 2Horsens Regional 
Hospital, Department Of Department Of Gynecology And Obstetrics, Horsens, Denmark, 3Randers 
Regional Hospital, Denmark, University Research Clinic For Cancer Screening, Department Of Public 
Health Programmes, Randers NØ, Denmark, 4Odense University Hospital, Department Of Obstetrics And 
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Introduction: Human Papillomavirus (HPV)-related cancers can be prevented with vaccination, but 
despite free access to vaccination through a Danish Children Vaccination Program, children with ethnic 
minority background attend substantially less than native children (65% vs. 93%). Practical barriers such 
as language and insufficient understanding of prevention in terms of vaccination, as well as emotional 
barriers regarding sexuality and cultural taboos, needs to be accommodated in a healthcare program to 
achieve increased participation. Aim By offering culturally adapted school-based HPV-counselling and -
vaccination, we aim to improve HPV-vaccination coverage by 10%-point for ethnic minority pupils. 

Methods: The study is a non-randomized implementation study. The intervention is developed and 
conducted according to Complex Interventions Framework. To operationalize elements of the 
intervention, we have applied a Logic and Dark Logic Model. The intervention is under implementation 
throughout school year 2022-2023 and consists of three core-elements: 1) school-based parental HPV-
counselling, 2) pupil HPV-counselling and 3) school-based HPV-vaccination of pupils. All pathways of 
counselling, written material, video-material as well as an animation have been developed with user-
representatives. Study population is 670 9-13-year-old pupils at five schools in the Municipality of Aarhus, 
Denmark, with proportion of pupils with ethnic minority background varying from 26% to 91%. The control 
group is 2800 children comparable in age and community. 

Results: Primary outcome is difference in HPV-vaccination coverage between intervention and control 
group. Secondary outcome is HPV-vaccination coverage for siblings to intervention-group, to investigate 
the effect of parental HPV-counselling alone. The intervention will be qualitatively evaluated in focus-
group interviews regarding user perspectives. 

Conclusions: The study has potential of increasing the attendance to HPV-vaccination by breaking down 
barriers to participation. It may serve as a mean to obtain equal HPV-related cancer prevention for all 
children regardless of ethnical background.
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IMPERATIVES FOR NATIONWIDE HPV VACCINATION PROGRAM FOR CERVICAL CANCER 
PREVENTION IN GHANA 

Eric Asempah 
York University, School Of Health Policy And Management, North York, Canada 

Introduction: Cervical cancer currently ranks as 2nd most prevalent cancer among women between the 
ages of 15 to 44 years in Ghana with about 8.57 million women in this cohort at risk of cervical cancer. 
While this is the case, cervical cancer prevention and control is under-prioritized by the government for 
intervention. 

Methods: Interviews and an online survey were conducted for analysis. SPSS and NVivo were used to 
organize and perform statistical analysis using data from 215 online survey respondents and 8 identified 
key informants in Ghana. Data from the literature, news articles, and government documents were also 
used to support the data collection and analysis process. 

Results: Only a small number of the study population debuted sex before 17 years. It is further shown 
that HPV, HPV vaccine, and HPV-related cervical cancer awareness is rising in Ghana; however, 
governmental priority setting and resource allocation for cervical cancer prevention continue to remain 
low. 

Conclusions: Currently, there is no indication of the introduction of a nationwide HPV vaccination 
program in Ghana. This reflects a lack of policy accountability to foster the public good. Ghana formed a 
policy on cervical cancer prevention; however, implementation is constrained by under-prioritization and 
low resource allocation. The policy implication from the study indicates the low rate of adolescent sexual 
debut before 17 years presents a window of opportunity for the government to act by implementing a 
nationwide HPV vaccination program toward cervical cancer prevention. This consideration is a right to 
health.
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INCREASING HPV VACCINATION IN COLOMBIA WITH LOW-COST BEHAVIORAL SCIENCE 
INTERVENTIONS 

Meenu Anand1, Deborah Martinez2, Marcie Fisher-Borne3,4 
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Introduction: In 2012-2013, Colombia led Latin American with over 90% HPV vaccination coverage. 
However, rates dropped to 6.1% (first dose) by 2016 after an unrelated outbreak in a municipality in 
Carmen de Bolivar that was later found to have no association with the HPV vaccine. The vaccine uptake 
remains a challenge since. Aiming to increase vaccination rates, we conducted a behavioral science-
based text messsage (SMS) campaign with parents in partnership with the Health Secretariat of Bogota. 

Methods: The campaign targeted a total of 174,181 parents identified by health service administrative 
records. Of that sample, 75% received a nudge to vaccinate their daughters with the first dose. The 
remaining 25% were parents who received reminders about their daughters’ pending second dose. The 
campaign was divided into six interventions. Each intervention was designed based on a different 
behavioral insight, including social norms, beliefs, emotions, and planning tools, and compared against a 
control group (no message) and policy control ("business as usual message"). The campaign took place 
between October and December 2021. 

Results: The most impactful treatment to increase first-time vaccinations was based on the present bias 
using emotions to remind parents of their responsibility to care for their children. This group had an 
average vaccination rate of 7.6%, representing a 37% difference compared to the control group 
(vaccination group average of 5.5%)—this is one of many messages that had an impact. To increase 
series completion, a simple reminder for parents about their daughter’s pending vaccine was the most 
impactful message. This group had an average completion rate of 20.2%, representing a 63% increase 
compared to the control group (vaccination group average of 12.4%). 

Conclusions: Most impactful SMS messages highlighted support of doctors, communicated institutional 
support (helath ministry), and used modicon to indicate desired behavior. Messages lacking behavioral 
insights may have adverse affect on parental behavior and HPV vaccine uptake.
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A NEAR-DECADE OF QUALITY IMPROVEMENT: DRIVING HPV RATES THROUGH HEALTH 
SYSTEM PARTNERSHIPS IN THE UNITED STATES 

Jennifer Nkonga, Jennifer Isher-Witt, Shaylen Foley, Marcie Fisher-Borne 
American Cancer Society, Interventions & Implementation, Atlanta, United States of America 

Introduction: HPV vaccination is delivered through clinical delivery sites in the U.S. In 2015, the 
American Cancer Society (ACS) began partnering with health systems and using quality improvement 
(QI) to increase HPV vaccination. Since then, >300 systems with 2,200+ sites have participated in an 
HPV QI intervention project with success. This presentation will share overall vaccine rate impact 
including lessons learned, partner opportunities, and pandemic-related strategies. 

Methods: Systems agree to participate in a 12-month QI intervention to increase HPV vaccination rates 
for adolescents. Partners include federally qualified health centers (FQHCs) and integrated delivery 
systems (IDS) with HPV vaccination rates <70%. Intervention components include ongoing technical 
assistance (TA) and training from ACS to implement QI strategies and evidence-based interventions 
(EBIs). Intervention processes and outcomes vary by year, ranging from highly structured with extensive 
TA to more flexibility and autonomy in implementation. Health systems provide HPV initiation and 
completion rates for adolescents at baseline and endline. 

Results: Three hundred and one projects took place over eight years. HPV initiation and completion 
rates increased nearly every year with an average rate increase of 10.6% and 6.2%,respectively. 
Partners implemented an average of three EBIs/project. Projects with more structured interventions and 
multi-component interventions saw greater increases in HPV vaccination rates. The pandemic decreased 
the number of partners in 2021 and 2022 and stifled rate gains as partners shut down, faced staff 
turnover, and had to prioritize COVID-19 
vaccination. 
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Conclusions: QI is a flexible framework that can be used to support implementation of evidence-based 
interventions to increase HPV vaccination in U.S. health systems. With the support of ACS, partners have 
used QI to drive actionable change since 2015 even amidst a global pandemic. ACS continues to 
prioritize HPV vaccination in innovative ways and is pressing forward with an age 9 initiation strategy. 
Recruitment for the 2023 cohort is underway.
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HUMAN PAPILLOMAVIRUS VACCINATION UPTAKE AMONG ADULTS AFTER THE U.S. FOOD AND 
DRUG ADMINISTRATION’S APPROVAL FOR 27- TO 45-YEAR-OLDS 

Idara Akpan1, Tanjila Taskin2, Christopher Wheldon3, Matthew Rossheim1, Erika Thompson2 
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Introduction: Previously, the human papillomavirus (HPV) vaccine was only approved for 9-26-year-olds 
in the United States. However, in October 2018, the U.S. Food and Drug Administration (FDA) approved 
expanded use of the HPV vaccination for 27- to 45-year-olds (mid-adults). This study assessed HPV 
vaccination prevalence among a nationally representative sample of U.S. adults aged 27-45 years 
following the FDA approval of the vaccine for this age group. This study also examined factors associated 
with HPV vaccine initiation among this age group. 

Methods: The sample included adults aged 27-45 years from the 2019 National Health Interview Survey 
(n=8,245). The outcome variable was HPV vaccine initiation (yes/no). The odds of HPV vaccination were 
estimated using weighted logistic regression. The independent variables were selected from Andersen’s 
Behavioral Model of Health Services Use framework, and included sociodemographic characteristics, 
health insurance coverage, regular place for healthcare services, and state of health. 

Results: Overall, 13.0% of adults 27-45 had ever received the HPV vaccine, and 1.6% of adults 27-45 
received their first vaccine dose when they were within the 27-45-year age range. Females had 
significantly higher odds of HPV vaccination (aOR=4.37; 95% CI=3.64, 5.26) than males. Hispanics 
(aOR=0.73; 95% CI=0.58, 0.92) and non-Hispanic Asians (aOR=0.61; 95% CI=0.43, 0.86) had 
significantly lower odds of receiving the vaccine than non-Hispanic Whites. Compared to those reporting 
excellent health, respondents who reported their state of health to be very good/good (aOR=0.83; 95% 
CI=0.70, 0.97) and fair/poor (aOR=0.65; 95% CI=0.46, 0.92) had lower odds of receiving the vaccine. 

Conclusions: Given the low HPV vaccination rates among this population, there is a large proportion of 
adults eligible for shared clinical decision-making for HPV vaccination with their healthcare provider. As 
such, there is a need to develop tailored strategies that will assist shared decision-making in this age 
group.
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STRENGTHENING COMMUNITY HEALTH WORKER CAPACITY TO REACH 90-70-90 TARGETS: 
LESSONS FROM THREE COUNTRIES 
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Introduction: Community health workers (CHWs) are frontline, trusted health information providers 
across the world. The American Cancer Society (ACS) has invested in strengthening capacity of CHWs in 
Gurugram District of India, Nairobi County in Kenya, and in the U.S. state of Texas. CHWs are key 
influencers to increase HPV vaccination or cervical cancer screening uptake in communities. 

Methods: ACS or partner organizations led in-person or online CHW trainings. HPV content (U.S. and 
Kenya) included HPV disease and vaccination science, communicating about cancer prevention, and 
conversation practice for the real world. Screening content (India) included cervical cancer causes, 
symptoms, and preventive measures. Participants were provided materials and resources specific to their 
program. Trainings were assessed with a mixture of quantitative surveys and qualitative interviews, focus 
groups, or observation 

Results: Key findings across the three CHW focused programs include: - Participants demonstrated 
knowledge change and reacted positively and with excitement to the content - Stigma around cancer was 
found as a challenge in India, while vaccine hesitancy proved a salient issue in the U.S. - In an 
unembedded setting (Texas), it is unclear how CHWs have been able to directly impact vaccination - In 
embedded settings (India, Kenya), it has been difficult to ensure sustainability and long-term motivation of 
CHWs 

Location Lead Org # Trained 

Texas, USA ACS 
1,017 CHWs over 3 
years 

Gurugram District, 
India 

Cancer Awareness, Prevention, and 
Early Detection (CAPED) Trust 

213 AHSAs in 6 months 

Westlands, 
Nairobi, Kenya 

Women for Cancer Early Detection 
and Treatment 

21 CHWs and nurses in 
a 2-day pilot session 

 

Conclusions: CHWs as change agents are most impactful when connected to healthcare delivery 
systems. ACS found that: - Local partners must plan and facilitate embedding and activating CHWs within 
health systems - CHW incentives should be explored to meet 90-70-90 targets and address sustainability
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IDENTIFYING IMPLEMENTATION SCIENCE RESEARCH GAPS FOR INCREASING HPV 
VACCINATION COVERAGE 
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Introduction: As part of the HPV Research Group of the St. Jude Children’s Research Hospital and 
Washington University in St. Louis Implementation Sciences Collaborative, a series of four virtual 
seminars were held from January to April 2022 to explore implementation science in action and research 
opportunities on HPV cancer prevention in community, clinical, and policy contexts. Implementation 
science offers one way for us to bring what is working to improve HPV vaccination coverage to scale and 
adapt what is working for different contexts. The purpose of this project was to identify implementation 
science research gaps for increasing HPV vaccination coverage. 

Methods: During the fourth virtual seminar on April 28, 2022, we used Mentimeter to generate a 
preliminary list of research ideas from attendees. We then developed and shared the link to a brief online 
survey to collect information from attendees and other key informants. Respondents answered several 
questions focused on ways to increase HPV vaccination through implementation science. Data were 
downloaded and analyzed thematically. 

Results: Sixty experts from academic, clinical, public health, and non-profit settings participated. Many 
had worked in or studied HPV vaccination for 1-5 years (34%) or 6-10 years (20%). A majority had some 
experience with implementation science -- reporting they had worked in or studied implementation 
science for 1-5 years (41%) or 6-10 years (20%). To improve HPV vaccination coverage, respondents 
expressed a need for one-dose vaccine schedules, offering vaccination at non-traditional settings (e.g., 
schools, pharmacies), incorporating policy changes at multiple levels, and improving vaccination 
communication efforts. Respondents expressed how implementation science could address these needs 
by promoting equity informed interventions, engaging community members, and designing and 
implementing evidence-based intervention across multiple settings. 

Conclusions: To improve HPV vaccination coverage, there is a need to better prioritize and utilize 
implementation science to address research and practice gaps.
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UPDATED ESTIMATE OF THE ANNUAL DIRECT MEDICAL COST OF PREVENTION AND 
TREATMENT OF HUMAN PAPILLOMAVIRUS ASSOCIATED DISEASE IN THE UNITED STATES 
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Introduction: The annual direct medical cost attributable to human papillomavirus (HPV) in the United 
States over the period 2004-2007 was estimated at $10.9 billion in 2012 (updated to 2020 dollars). The 
purpose of this report was to update this estimate to account for the impact of HPV vaccination on HPV-
attributable disease, reductions in the frequency of cervical cancer screening, and new data on the cost 
per case of treating HPV-attributable cancers. 

Methods: Based primarily on data from the literature, we estimated the annual direct medical cost burden 
as the sum of the costs of cervical cancer screening and follow-up and the cost of treating HPV-
attributable cancers, anogenital warts, and recurrent respiratory papillomatosis (RRP). 

Results: We estimated the total annual direct medical cost of HPV to be $11.0 billion annually over the 
period 2014-2018 (2020 U.S. dollars). Of this total cost, 60.4% was for routine cervical cancer screening 
and follow-up, 37.8% was for treatment of HPV-attributable cancer, and less than 2% was for treating 
genital warts and RRP. 

Conclusions: Although our updated estimate of the direct medical cost of HPV is slightly higher than the 
previous estimate, it would have been substantially lower had we not incorporated more recent, higher 
cancer treatment costs. The estimated annual costs we present here can be used to show the potential 
economic benefits of continued HPV vaccination.
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PUBLIC HEALTH AND ECONOMIC IMPACT OF INTRODUCING HPV-BASED SCREENING WITH 
SELF-SAMPLING TO BROADEN ACCESS TO CANADIAN CERVICAL SCREENING 
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Oncology, Montreal, Canada 

Introduction: Canada has high cervical screening coverage, but disease persists in many populations 
who have not traditionally accessed screening with cytology. As provinces/territories adopt HPV-based 
screening, self-sampling has the potential to improve screening access. Modelling the public health and 
economic impact of self-sampling for under-screened populations can inform updated screening policies. 

Methods: An Excel-based, deterministic budget impact model was calibrated with published data for 
Canada’s population and costs with data unavailable for Canada sourced from a large US study. The self-
sampling participation rate range was based on a recent Canadian pilot and intention survey. For ages 
25–69 years, the model compared HPV-based screening with and without self-sampling. 

Results: The model estimates HPV-based screening with self-sampling would increase the participation 
of those under and never screened by 17%-61%. This would lead to a 13%-47% increase in CIN2+ 
detection compared to HPV-based screening alone. Although self-sampling costs are significantly less 
than sampling by a health care provider, the incorporation of additional screened people to the screening 
program would increase the screening budget between 6%-21%. However, self-sampling would lead to 
savings (4%-16%) in the cervical cancer treatment budget through earlier detection of cancerous and pre-
cancerous lesions. Overall, self-sampling would lead to a 4%-11% overall budget increase. Sensitivity 
analyses demonstrate that varying the rates of disease in the under-screened population and costs do not 
change the budget impact implications. 

Conclusions: Self-sampling is a promising method to increase cervical screening coverage. Refining 
program design, education and awareness building for self-sampling could further increase participation. 
This model considers only one screening cycle; a longer-term analysis could demonstrate costs related to 
missed opportunities for cancer prevention in under-screened individuals, improving the cost-
effectiveness of self-sampling. Cost of cancer care would also decrease as cancers in under-screened 
individuals diminish over-time.
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POTENTIAL IMPACT OF ONE-DOSE HPV VACCINATION IN LOW-AND-MIDDLE-INCOME-
COUNTRIES (LMIC): A MODELING ANALYSIS USING HPV-ADVISE LMIC 
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Introduction: To help inform the recent 1-dose SAGE recommendations, we examined the population-
level impact and efficiency of: 1) one- and two-dose multiple-age cohort (MAC) vaccination of 9-14-year-
old girls and 2) one-dose routine vaccination of 9-year-old girls, both scenarios compared to two-dose 
routine vaccination of 9-year-old girls. 

Methods: HPV-ADVISE LMIC is an individual-based, transmission-dynamic model independently 
calibrated to four epidemiology diverse LMICs (India, Vietnam, Uganda and Nigeria). All scenarios start in 
2023 with the nonavalent vaccine and assume 80% vaccination coverage. We assumed that two doses 
provide 100% vaccine efficacy (VE) against vaccine-type infections and lifelong protection. We varied 
one-dose VE between 100% and 85% or duration of protection between 20 years, 30 years, and lifelong. 

Results: For the four LMICs, our model predicts that, compared to no vaccination, two-dose routine 
vaccination with/without MAC would reduce cervical cancer (CC) incidence after 100 years by 79-86%. 
Adding MAC to two-dose routine vaccination would not impact long-term incidence but would accelerate 
CC incidence reductions and avert more cases. Adding two-dose MAC (or one-dose MAC with 100% 
lifetime VE) would avert 4-9% additional cases over 100 years. Adding one-dose MAC would provide a 
similar benefit (averting 2-7% additional cases) when assuming either 85% one-dose lifetime VE or 20-
30-years duration. One-dose routine vaccination would reduce CC incidence after 100 years by 61-75% 
and avert 66-94% of the cases averted with two-dose routine vaccination under pessimistic assumptions 
(lifetime VE=85% or duration=30 years). One-dose in MAC and/or routine vaccination would be more 
efficient in terms of number needed to vaccinate than two-dose if duration is >20-30 years. 

Conclusions: One-dose HPV vaccination, through MAC and/or routine vaccination, could facilitate HPV-
related diseases prevention by increasing vaccine access and coverage, and potentially vaccinating more 
girls. Our results confirm that this strategy is likely effective and efficient if one-dose duration of protection 
is >20-30 years.
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Introduction: WHO has established 90-70-90 scale-up targets for HPV vaccination, cervical screening, 
and precancer/cancer treatment, respectively, by 2030. Previous modelling for cervical cancer elimination 
planning assumed that scale-up started from 2020 (vaccination) and 2023 (screening and 
precancer/cancer treatment); and estimated that elimination could save over 62M lives across 78 low-
and-lower-middle-income countries (78-LMICs) over the century. However, vaccine and HPV test 
supply/pricing and COVID-19 have delayed implementation in many countries. We evaluated the impact 
of resetting scale-up from 2023 and various delay mitigation strategies. 

Methods: Using the well-established Policy1-Cervix platform, we evaluated the change in number of 
deaths averted with a 3-year delay for 78-LMICs. To assess mitigation, we examined (i) accelerated 
scale-up from 2023 to reach 90-70-90 targets by 2030 (‘restored scale-up’) and (ii) offering vaccination 
and/or screening catch-up to missed cohorts. 

Results: A 3-year delay to all pillars, without mitigation, would cause 1.2M fewer deaths averted over the 
next century compared to no delay. Delays in vaccination, screen-and-treat and cancer treatment would 
cause 482,000, 314,000 and 378,000 fewer deaths averted, respectively. If the initial scale-up is delayed 
by 3-years but the 90-70-90 targets are still reached by 2030, 850,000 fewer deaths are averted 
compared to no delay. If catch-up vaccination and screening are also offered to cohorts missed during the 
3-year delay, and the 90-70-90 targets are achieved between 2023-2030, 187,000 fewer deaths would be 
averted compared to no delay (Figure 
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Conclusions: A 3-year delay in implementing targets implies 1.2M (of 62.9M) fewer deaths averted in 78-
LMICs over the century. However, accelerated implementation from 2023 combined with catch-up 
vaccination and screening for missed cohorts would mitigate >84% of the adverse impact and provide a 
positive message for country planning. Results from this analysis will inform a new Cervical Cancer 
Elimination Planning Tool available on IARC’s Global Cancer Observatory.
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Introduction: Mathematical modeling informs many health-related targets, including cervical cancer 
elimination strategies. Mathematical models can project disease burden under different assumptions 
about the future, including the coverage and impact of interventions. Despite a robust HPV/cervical 
cancer modeling landscape, to date there are no open-source models. We identified a strong use case for 
a model that can be placed directly in the hands of decision-makers and used to support partner-led 
analyses of new technologies. Here, we introduce HPVsim, an HPV transmission and pathogenesis 
mathematical model created to meet these needs. 

Methods: We began by formulating a statement of need for an open-source HPV model, which identified 
three essential criteria: (1) ease of use, which demands simple and customizable analysis workflows, 
minimal computing requirements, and transparent documentation; (2) scientific rigor, essential if the 
model is to be used for policy; and (3) stakeholder acceptance through active and ongoing consultation 
and engagement across the modeling and policy landscape. We built a team with expertise in cancer 
epidemiology, software development, public health, and disease modeling, and established processes for 
creating, sharing, evaluating, and updating the model. 

Results: We created HPVsim, an agent-based model equipped with country-specific demographics, 
modular sexual networks on which HPV transmission occurs, default parameter values sourced from 
literature reviews and expert advice, genotype-specific disease progression, and built-in interventions 
including vaccination, screening, and treatment. It is straightforward to install and operate, and comes 
with extensive documentation and training materials. 

Conclusions: The primary development phase of HPVsim is complete and immediate next phases will 
involve ongoing stakeholder engagement, peer review, training sessions, and working closely with 
decision-makers to ensure the model has the rigor and flexibility required to answer real-world modeling 
questions. We are optimistic that HPVsim, as an open-access model for HPV/cervical cancer dynamics, 
will be useful to inform complex decision-making around cervical cancer interventions.
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Introduction: The first iteration of new 2021-22 WHO guidelines for cervical screening in women in the 
general population recommend primary HPV screening in a screen-and-treat, or a screen-triage-and-treat 
approach, every 5 or 10 years. Modelling supporting these guidelines assessed triaging of HPV-positive 
women with 16/18 genotyping, VIA, colposcopy or cytology, and mortality reductions compared to no 
screening were predicted to be up to 60-63%. Dual-Stained cytology requires established laboratory 
infrastructure with QA/QC, and the second edition of the guidelines assessed the benefits, harms and 
cost-effectiveness of dual-stain cytology when used in such a setting, as an alternative triage for HPV 
positive women. 

Methods: An updated systematic review of dual-stain cross-sectional test performance data was used to 
inform assumptions for the Policy1-Cervix platform (modelled CIN2+ sensitivity/specificity of 86%/64% in 
HPV-positive women). For LMICs, the future cost of dual-stain was assumed to be equal to cytology for 
this analysis. For a range of algorithms involving HPV screening every 5 or 10 years, dual-stained triage 
strategies were compared to the previously evaluated triage options. 

Results: In settings where it could be successfully implemented, 5-yearly HPV screening with dual-stain 
triage could reduce cervical cancer mortality by >60%. Strategies involving dual-stain triage generated a 
similar number of precancer treatments and additional preterm deliveries and had similar position on the 
cost-effectiveness frontier when pricing similar to cytology was assumed, compared to 5-yearly primary 
HPV testing with the four original triage options. If pricing at current high-income-country levels is 
assumed, dual-stain is unlikely to be cost-effective in LMIC. 

Conclusions: These findings indicate that dual-stained cytology is a promising option for triage of HPV-
positive women. However, assay cost and requirements for laboratory infrastructure to ensure high-
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quality testing in LMICs are important barriers. Triage HPV-positive women with partial genotyping or VIA 
may prove more practical options for many LMIC at the current time.
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Introduction: China's domestic 9-valent HPV vaccine is expected to be available on the market in the 
following decade, then it could be considered for inclusion in the national immunization program. 
Evidence on the added health and economic benefit of the 9-valent vaccine is required for policy 
decisions. We compared population-level effectiveness and cost-effectiveness of domestic 9-valent and 
bivalent HPV vaccination in China. 

Methods: A validated transmission model was used to project the lifetime costs and effectiveness of 
alternative strategies: (1) immediate bivalent vaccination; (2) 9-valent vaccination when it is available for 
large-scale vaccination; and (3) immediate bivalent vaccination with a switch to 9-valent when available. 
Based on the development schedule and production capacity, we assumed a domestic 9-valent vaccine 
would be available for large-scale vaccination between 2030 and 2050. We assumed 90% coverage of 
HPV vaccination for girls aged 12 years with two-dose regimens routinely. All women living or projected to 
be born in China during 2022-2100 were considered. We employed a societal perspective. 

Results: Compared with no vaccination, bivalent HPV vaccination would avert 7.6 million cervical cancer 
cases and 2.7 million deaths over the lifetime of people who lived in 2022-2100. Switching from bivalent 
to 9-valent vaccination would avert additional 2.1-2.9 million cases and 0.8-1.1 million deaths, depending 
on the year when 9-valent vaccine is initiated (Figure 1). With the GDP per capita ($12,458) as the 
threshold, switching from bivalent to 9-valent vaccination dominated alternative strategies irrespective of 
the initiation year of 9-valent vaccine (Figure 2). Furthermore, this switching strategy was cost-saving 
compared with continuing bivalent vaccination when 9-valent vaccine is initiated before 2040 (net cost 
savings: $477-2,799 
million). 
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Conclusions: Switching to a 9-valent HPV vaccination program was cost-effective and had a significant 
impact on reducing the cervical cancer burden in China.
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Introduction: Evidence suggests that the incidence of cervical cancer in elderly could be underestimated 
due to a lack of hysterectomy correction. Elderly cervical cancer patients are more often diagnosed with 
advanced-stage disease and have inferior outcomes compared to younger patients. Therefore, the aim of 
our study was to investigate incidence, treatment and survival of cervical cancer in elderly women in 
Germany. 

Methods: The incidence rates of cervical cancer (ICD-10 C53) were determined using data of six federal 
state cancer registries obtained from the German Centre of Cancer Registry data (ZfKD). Elderly women 
were defined as 65 years of age and older and compared to younger women. Incidence was investigated 
uncorrected and corrected for hysterectomy prevalence rates. Distribution of treatment modalities 
(surgery, chemotherapy, radiation therapy) was assessed. 5-year relative survival was calculated using 
the period approach. Survival was stratified by tumor stage and histological type. Multivariable Cox 
proportional hazard models were calculated to compare overall survival between younger and elderly 
women. 

Results: In total, 14 528 cervical cancer cases were included in the analyses with an age range from 20 
to more than 85 years of age. Of those, nearly 30% were elderly women aged 65 years or older. 
Hysterectomy correction showed that incidence rates were underestimated up to 70% in the oldest age 
groups. A lower proportion of elderly women was treated with surgery or chemotherapy. This was found 
especially in more advanced tumor stages. Younger patients had a much better 5-year relative survival 
compared to elderly patients. 

Conclusions: Cervical cancer incidence in elderly women is underestimated and survival is lower 
compared to younger women in Germany. Due to the high disease burden, screening strategies for 
elderly women need improvement.
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Introduction: Regular participation in cervical cancer screening (CCS) is a critical factor in reducing 
cervical cancer-related mortality. However, a minimum of 70% participation rate is needed to keep an 
effective program, and reaching this threshold is still challenging in many (European) countries. Although 
lower socioeconomic status is related to lower attendance, little is known about other factors related to 
regularity in CCS participation. Therefore, this study aimed to evaluate the association between 
behavioral factors and regular CCS participation, adjusted for sociodemographic factors. 

Methods: Lifelines population-based cohort was linked with CCS-related data from the Dutch Nationwide 
Pathology Databank (PALGA). Women eligible for four screening rounds from 2000 to 2019 were 
included and classified as regular (participated four times), irregular (participated between once and three 
times), and never participants. The following behavioral factors were used: smoking habits, alcohol 
consumption, food-based Lifelines diet score, Body Mass Index, physical activity, TV watching (as a 
proxy for sedentarism), sleep duration, hormonal contraception, number of children, and age at first child 
birth. Multinomial logistic regression was performed to evaluate the association between the behavioral 
factors and participation regularity adjusted by country of birth/ethnicity, educational level, income, and 
marital status. 

Results: In total, 48,325 women were included, of which 55.9% were regular participants, 35.1% were 
irregular, and 9% were never participants. Being a smoker, obese, having a long duration of tv watching, 
and having insufficient sleep increased the likelihood of participating irregularly or never, while doing 
middle and high physical activity, having used hormonal contraception, and having children decreased 
the likelihood of participating irregularly or never. 

Conclusions: These findings show that after adjustment for sociodemographic factors, behavioral factors 
are associated with regular participation in the CCS.



  

568 
 

Shift 01-137 / #911 

Poster Viewing 
POSTER VIEWING - SHIFT 01: PUBLIC HEALTH, EPIDEMIOLOGY AND IMPLEMENTATION 
SCIENCE-03G. CERVICAL CANCER ELIMINATION 
04-18-2023 7:00 AM - 5:00 PM 

AVAILABILITY AND ACCESSIBILITY OF CERVICAL SCREENING IN THE BONO REGION OF 
GHANA: A QUALITATIVE ENQUIRY 

Emmanuel Donkoh1, Rebecca Commey2, Gladys Kaba3, Emma Donkoh1 
1Center for Research in Applied Biology, University of Energy and Natural Resources, Screen And Treat 
Research Group, Sunyani, Ghana, 2Ghana Health Service, Yamfo College Of Health, Sunyani, 
Ghana, 3University of Health and Allied Sciences (UHAS), SBBS, Biomedical Sciences, Ho, Ghana 

Introduction: The global SDGs seek to eliminate cervical cancer by 2030. The 90-70-90 strategy sets 
ambitious targets for vaccination, screening and treatment that will set countries on the path to 
elimination. To enhance elimination efforts in Ghana, the accessibility of cervical screening coverage 
needs to be investigated and monitored. This study explored stakeholder perspectives on the availability 
and accessibility of cervical screening services in the Bono Region of Ghana 

Methods: An explorative descriptive qualitative design was implemented from January to July 2021 in the 
Region. Face-to-face in-depth interviews were conducted with nurse educators, religious leaders, market 
queens, health service officials and healthcare workers at sub-district, district and regional levels. 
Interviews were recorded and transcribed verbatim. A thematic content analysis procedure was executed. 

Results: Themes embedded in the data pertained to misconceptions regarding signs and symptoms, risk 
factors, availability of screening options, and accessibility to screening services. Stakeholders were 
generally oblivious to global and national targets for cervical screening. Both positive and negative 
perspectives emerged about the level of public awareness of screening options. In several instances, 
screening services were accessible when healthcare workers partnered with non-health institutions to 
organize sporadic screening campaigns. Stakeholder interviews revealed that the COVID-19 pandemic 
had an adverse impact on these outreaches. 

Conclusions: There was consensus among stakeholders that the need for both specialist and basic 
cervical screening services outstrips the current service delivery capacity in the Region. In order to 
achieve global targets, there is the need to identify gaps related to coverage, implement new services, 
scale up and decentralize cervical screening services in the region. This will require health planners to 
prioritize cervical screening services and come up with innovative and cost-effective strategies to expand 
same.
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Introduction: Since 2018, Médecins du Monde has developed a project to prevent and manage CC in 9 
health centres in the Baskuy health district in Ouagadougou in Burkina Faso 

Methods: The project supports the Ministry of Health in the fight against CC, by promoting early 
management of lesions in 9 health centers. Four of these centers have a laboratory allowing a "screen 
and treat" approach in one visit. The proposed algorithm is a DNA primary screening for Human 
Papilloma Virus (HPV) followed by visual inspection with acetic acid (VIA) and the use of the thermo-
coagulation technique for the treatment of precancerous lesions (PCL). 

Results: The project screened 10,975 women aged 25-55 years, from May 2019 to December 2021, of 
whom 79.70% were screened for the first time and 65.20% chose the self-sampling method. 
Approximately 20% of women were screened HPV positive. 96% of women with a positive Visual Acetic 
Acid Inspection and eligible for thermo-coagulation were treated. 15% of women were screened and 
treated in one visit at the laboratory centres. However, the number of LOSs was less than 15%, and this 
rate was almost the same in the centres without a laboratory We found it difficult to implement a one-visit 
approach without disrupting the operation of the health centre, so only 15% of women benefited from this 
approach; yet the number of loss of sight was less than 15%, which was equivalent in the centres offering 
the one-visit approach and those that could not offer it 

Conclusions: "screen and treat" approach in one visit, could not be achieved but had little impact on the 
number of loss of sight. These results show the importance of other determinants and contextual factors 
on the effect of sight loss
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Introduction: Cervical cancer incidence remains high in many low -middle income countries due to 
inadequate capacity for screening and treating cervical precancer. The Cervical Cancer Prevention and 
Training Centre (CCPTC) in Catholic Hospital, Battor, Ghana, has trained 299 health workers across 
Ghana. Using these trainees, we screened women across Ghana, demonstrating the possibility of 
running a national cervical precancer program using trained health workers. 

Methods: Through the mPharma ‘Ten thousand (10,000) Women Initiative (TWI), across 15 regions of 
Ghana, CCPTC alumni screened women with hrHPV DNA testing and Visual Inspection with Acetic acid 
(VIA) concurrently. 205 women had self-sampling with the Evalyn brush. Samples were tested at the 
CCPTC using the Sansure MA 6000 HPV PCR, which was previously used for COVID-19 testing in 
Ghana. Women with cervical precancer on VIA were treated with thermal coagulation or Loop 
Electrosurgical Excision Procedure (LEEP). 

Results: 5167 women have so far been screened by 106 alumni in 73 institutions in 57 metropolises, 
municipalities, and districts in 15 (of the 16) regions. Average age of clients was 40.0 (95%CI: 39.6 to 
40.3) years. hrHPV prevalence was 27.9% (95%CI: 26.7% to 29.2%) and VIA positivity was 3.0% 
(95%CI: 2.5% to 3.5%), with 1 frank cancer. 7 women have been treated with thermal coagulation, and 4 
have had LEEP. 

Conclusions: This is the first reported cervical precancer screening with hrHPV DNA testing through a 
programme across Ghana. The hrHPV prevalence of 27.9% is higher than the reported estimate of 21.5% 
(WHO) in West Africa. Concurrent VIA with HPV testing reduced loss to follow up and cost. We 
demonstrate a model for national cervical precancer screening using a training centre and its alumni. With 
reduced COVID-19 testing, PCR platforms (e.g. MA 6000) for COVID-19 testing can be used for hrHPV 
DNA testing.
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Introduction: Female sex workers (FSWs) are at an increased risk of sexually transmitted infections 
including hrHPV which cause cervical cancer. In Ghana, the prevalence of hrHPV and cervical precancer 
in FSWs has not been studied outside Accra. We determined the prevalence of hrHPV and cervical 
lesions in the Volta regional capital (Ho) and a border town (Aflao). 

Methods: As part of the mPharma Ten thousand (10,000) Women Initiative (TWI), FSWs in Ho and Aflao 
were recruited by peer educators (FSWs trained and paid by Non-Governmental Organisations that take 
care of FSWs). FSWs were screened with hrHPV DNA testing (Sansure MA 6000 HPV PCR platform 
[partial genotyping] and full genotyping with the AmpFire HPV PCR platform (Atila BioSystems, Mountain 
View, CA, USA)) and mobile colposcopy with the Enhanced Visual Assessment (EVA) system 
(MobileODT, Tel Aviv) concurrently by trained nurses. 

Results: 143 FSWs were screened (91 in Ho and 52 in Aflao). The mean age was 32.0 years (range: 19 
to 63 years). The hrHPV prevalence with MA 6000 was 28.0% (95%CI: 20.6% to 35.3%) and with Ampfire 
25.9% (95%CI: 18.7% to 33.1%). The top 5 hrHPV genotypes detected after full genotyping (AmpFire) 
were 68 (9.1%), 56 (6.3%), 52 (5.6%), 58 (4.9%) and 18 (3.5%). 14 (9.8%) FSWs had cervical lesions at 
colposcopy. 4 were treated on-site with thermal coagulation, 1 was scheduled for Loop Electrosurgical 
Excision Procedure. 

Conclusions: FSWs have a higher prevalence of hrHPV (28.0% (MA 6000) and 25.9% (AmpFire)), 
similar to the 26% among FSWs in Accra and higher than the reported estimate of 21.5% in the general 
population in West Africa. FSWs are at increased risk of hrHPV infection and cervical cancer. Cervical 
cancer screening programmes must be tailored to cover them. Peer educators can help improve uptake 
of cervical cancer prevention services among FSWs.
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A NATIONWIDE TRIAL OF RAPID ELIMINATION OF HPV AND CERVICAL CANCER 

Laila Sara Arroyo Mühr1, Emilie Hultin1, Emel Yilmaz1, Camilla Lagheden1, Malin Vikström2, Agustín 
Ure1, Roxana Merino Martinez1, Miriam Elfström1, Joakim Dillner1 
1Karolinska University Hospital and Karolinska Institutet, Center For Cervical Cancer Prevention, 
Stockholm, Sweden, 2Regional Cancer Center, Stockholm-gotland, Stockholm, Sweden 

Introduction: Aim: To achieve an as rapid extinction of circulation of the major oncogenic HPV-types as 
possible. Setting: Sweden. School-based vaccination has a 90% coverage of girls and 85% coverage of 
boys. Catch-up vaccination up to age 18 has had a 60% coverage. Cervical screening uses HPV testing 
starting at age 23, with very high coverage (>90%) in the younger ages. Pre-vaccination HPV 
prevalences (14 types) in ages 23-29 were close to 30%, with 6% HPV16 and 3% HPV18. 

Methods: Design: All women in the country ages 23-28 are offered no-cost nonavalent HPV vaccination 
and concomitant HPV screening with extended genotyping. Women positive for vaccine HPV-types are 
followed-up in the screening program. All women are invited for a repeat visit 3 years later. Hypotheses: 
At follow-up, we will assess i) whether the oncogenic HPV-types covered by the vaccine are still 
detectable in the Swedish population and ii) whether there has been a decline in cervical cancer. 

Results: Preliminary results: The population-based HPV prevalences at enrolment (concomitantly with 
vaccination) were 2.1% HPV16, 0.5% HPV18, 3.9% HPV45, 11.6% HPV31/33/52/58 and 11.4% 
HPV35/39/51/56/59/66/68 (in this age group, these low-oncogenicity HPV-types are no longer targeted by 
the screening program in Sweden). The decline of HPV16 and 18 prevalences agrees with modelling 
predictions of a 60% quadrivalent vaccine coverage effect. The prevalence of the “other” HPV-types 
appears to not have been significantly affected by quadrivalent HPV vaccination. Modelling also predicts 
that a population-based nonavalent HPV vaccination campaign reaching at least 65% coverage will (on 
top of the previous 60% coverage of quadrivalent vaccine) result in an extinction of the 7 major oncogenic 
HPV-types. 

Conclusions: Assessing whether a campaign with concomitant HPV vaccination and HPV screening of 
young women is followed by elimination of HPV and cervical cancer could be helpful for design of 
strategies for accelerated cervical cancer elimination.
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UNDERSTANDING HOW SECONDARY PREVENTION CAN BE SCALED UP TO ACHIEVE 
CERVICAL CANCER ELIMINATION: AN IMPLEMENTATION STUDY IN FOUR LOW-AND-MIDDLE 
INCOME COUNTRIES 

Cindy Gauvreau1, Mark Kabue2, Nemdia Daceney3, Rita-Josiane Gouesse4, Gountante Kombate5, Ana-
Maria Rodas6, Hiedie Carino7, Ann Levin8, Winthrop Morgan9, Tracey Shissler10, Lisa Peiching Huang11 
1Expertise France, Health, Toronto, Canada, 2Jhpeigo, Baltimore, Baltimore, United States of 
America, 3Expertise France, Health, ABIDJAN, Côte d'Ivoire, 4Jhpeigo, Côte D'ivoire, Abidjan, Côte 
d'Ivoire, 5Jhpiego, Burkina Faso, Ouagadougou, Burkina Faso, 6Jhpeigo, Guatemala, Guatemala City, 
Guatemala, 7Jhpeigo, Philippines, Manila, Philippines, 8Levin & Morgan LLC, Economics, Bethesda, 
United States of America, 9Levin & Morgan LLC, Public Health, Bethesda, United States of 
America, 10Johns Hopkins University, Jhpiego, Baltimore, United States of America, 11Expertise France, 
Health, Abidjan, Côte d'Ivoire 

Introduction: For low-and-middle-income countries (LMICs), a cervical cancer secondary prevention 
approach of HPV-DNA screening and thermal ablative precancer treatment is preferred for higher efficacy 
and lower resource utilization, respectively. However, it is not known how it may be effectively 
implemented. The SUCCESS project is integrating this approach into existing women’s health services in 
Burkina Faso, Côte d’Ivoire, Guatemala, and the Philippines. Concurrently, an implementation study is 
being conducted. 

Methods: Over 18 months in 2022-23, we are conducting a Hybrid Effectiveness-Implementation Type III 
mixed-methods assessment of the feasibility, acceptability, and costs of integrated delivery. Sites (n=40, 
10/country) were selected to balance considerations of urban/rural location, facility level, onsite/offsite 
laboratories, and health services types. Targeted recruitment is 8909 women aged 25-49 years, 15% 
having HIV+ status. The primary outcome is proportion of HPV+ women completing precancer treatment, 
if eligible, within three months. Data collection include facility and client exit surveys, key informant and 
client interviews, registries and project records extractions, and time-and-motion observation. Analysis 
includes descriptive statistics, context description, thematic analysis, and document analysis. Analyses 
will be stratified by HIV status. (ClinicalTrials.gov ID: NCT05133661) 

Results: Recruitment started in April 2022 for Burkina Faso and Côte d’Ivoire. Preliminary results there 
show that 87% of participants (n=3352) prefer sample self-collection. A major barrier is long turn-around 
times for results (up to two months), due mainly to capacity limits at laboratories. Lagging recruitment in 
some facilities resulted from over-reliance on opportunistic enlistment among women presenting for other 
health services. Some facilitators were intensive community outreach and tailoring laboratory access. 

Conclusions: In LMICs, integrating cervical cancer secondary prevention services into other health 
services will likely require specific rather than incidental recruitment of women for screening. 
Reconfiguration of laboratory infrastructure and planning for sample management must be made well in 
advance to meet induced demand for screening.
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NATIONWIDE HPV INFECTION, VACCINATION, AND CERVICAL CANCER AWARENESS 
PROGRAM: A ROAD MAP TOWARDS ELIMINATION OF CERVICAL CANCER FROM BANGLADESH 

Kasrina Azad 
institute for developing Science and Health initiatives, Public Health, Dhaka, Bangladesh 

Introduction: Worldwide, cervical cancer (CC) is seen as a serious issue for women’s health. In 
Bangladesh, over 58 million women are at risk and current statistics show, it is the second most common 
cause of cancer death in women. Each year 12,000 women are diagnosed and 6,000 die from this 
disease. Due to ignorance, more than 80% of patients diagnosed with this preventable cancer are in 
clinically advanced, inoperable stages due to ignorance. If action is not taken WHO predicts that between 
2018- 2030, there would be an increase of 400,000 fatalities. This study aimed to reduce the knowledge 
gap regarding HPV infection, vaccination, and cervical cancer, and estimate the prevalence of HPV 
infection and pre-cancerous lesions including the establishment of treatment. 

Methods: A cross-sectional survey will be conducted through school-based awareness programs and 
population-based surveillance in two divisional districts in Bangladesh. The target population will be 
school girls with mothers (aged 9 and above) for awareness programs. A structured questionnaire 
including i) Socio-demographic information ii) Knowledge about cervical cancer and iii) Knowledge about 
HPV infection and vaccination will be provided. Logistic regression and a chi-square test will be used to 
assess the level of awareness and barriers to HPV vaccination. Women aged 35 to 45 years will be 
targeted for VIA tests to detect the prevalence of the disease. 

Results: A previous study (2021) reported that only 13% of women knew about the association between 
HPV infection and cervical cancer. This ongoing study will cover approximately 1 million women in terms 
of raising awareness and screening. This will lead to increased acceptance of HPV vaccination and 
elimination of CC by 50% by 2026. 

Conclusions: A better understanding in the population about the HPV vaccine and cervical cancer will 
ultimately increase the vaccine and screening coverage.
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UPDATED GUIDELINES FOR CERVICAL CANCER SCREENING AND PROGRAMM 
IMPLEMENTATION IN THE EU 

Beatrice Lauby-Secretan, Partha Basu 
International Agency for Research on Cancer, IARC, Early Detection, Prevention And Infections Branch, 
Lyon, France 

Introduction: The European Commission has supported the development of quality assurance and best 
practice recommendations for cervical screening in Europe since 1993. These efforts have had a positive 
impact on cervical screening quality and coverage in Europe. However, the guidelines now need updating 
to address the evolution of prevention methods, namely HPV vaccination, increasing diversity in socio-
demographic characteristics of the population, as well as inequalities in access to screening between and 
within countries. The guidelines also need to move from consensus-based to evidence-based 
recommendations derived from systematic reviews while retaining the flexibility needed to individualise 
decisions. 

Methods: In this project, we will update clinical guidelines on cervical cancer screening for European 
countries. We will make recommendations for specific sub-groups of the population (age groups, immune-
compromised women, socially vulnerable populations, migrant women, LGBTQ+). The guidelines will 
consider risk-stratified HPV screening pathways for different demographic sub-groups and HPV 
vaccination status. The recommendations will be tailored to the populations they serve, considering the 
distribution of cervical cancer and availability of screening and triaging technologies. We will also update 
the recommendations on the essential components of organised cancer screening implementation, as 
identified by the IARC expert group. We will incorporate internationally agreed-upon indicators, 
benchmarks, and user-friendly tools for monitoring and evaluating cervical cancer screening in the 
updated guidelines. We will draw on the current IARC-led Canscreen-ECIS project to develop a voluntary 
quality assurance scheme for cervical cancer screening services covering the full continuum of cervical 
cancer control. 

Results: We will provide guidance to countries for measuring and addressing inequalities in cervical 
cancer prevention and care using the indicator framework developed by the European Cancer 
Inequalities Registry. 

Conclusions: The evidence-based recommendations, implementation guidelines, and quality assurance 
scheme will support European countries to achieve the target to provide 90% of eligible women access to 
population-based quality-assured cervical screening by 2025.
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IMPROVING HPV VACCINATION THROUGH DEFAULTER TRACKING IN THE COMMUNITY: A 
KENYA CASE STUDY. 

Jeniffer Adungosi1, Lewis Kabuga1, Faith Mutuku1, Vincent Omondi2, Antony Ngatia3 
1Clinton Health Access Initiative, Vaccines, Nairobi, Kenya, 2Clinton Health Access Initiative, Global 
Vaccine Delivery (new Vaccine Introduction), Timau Plaza, Kenya, 3Clinton Health Access Initiative, 
Vaccines, Timau Plaza, Kenya 

Introduction: The Human Papilloma Virus (HPV) vaccine is the primary prevention of virus-attributable 
cervical cancer. Although school based approach has yielded higher coverage, completion rates have 
been low mainly due to defaulting. In 2019, Kenya rolled out the two-dose HPV vaccine to 10-year-old 
girls, with the doses delivered six months apart. Despite progress made in the first year, coverage rates 
dropped in 2020 due to the COVID-19 pandemic that necessitated school closures leading to high 
defaulter rates. 

Methods: Chai implemented a pilot in 35 facilities in Bungoma County between May 2021 and June 
2022. Monthly defaulter tracking and awareness meetings between community members and facility staff 
were implemented. Healthcare workers were trained to identify defaulters in the both immunization and 
HPV register, and the program developed a standardized tool to monitor DT meetings. Defaulter tracking 
indicators were assessed at baseline, endline and routinely monitored in between 

Results: The proportion of facilities using the immunization and HPV register to identify defaulters 
increased from 19% to 100% at endline, while engagement with community leaders increased from 67% 
to 100% at endline. The proportion of HFs conducting daily and weekly defaulter identification increased 
from 7.4% to 28.6%, and from 11.9% to 14.3%, respectively Among surveyed facility and community 
respondents, 100% agreed at endline they would like to continue community meetings. However, 43% of 
respondent do not think they can financially sustain them. 

Conclusions: This pilot underscores the importance of effective DT tools and practices, supplemented by 
structured community engagement. Preliminary results have informed a technical working group to 
standardize DT in Kenya. Further investigation is needed to ensure sustainability and scalability of this 
approach.
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ALL VACCINES FOR ADOLESCENTS ARE NOT EQUAL IN THE MINDS OF PARENTS: HIGHLIGHTS 
OF RESEARCH ON VACCINE CONFIDENCE AND THE IMPORTANCE OF VACCINES 

Judy Klein1, Tamera Coyne-Beasley2, Alexandra Garcia1 
1Unity Consortium, Adolescent Immunizations, Newton, United States of America, 2University of Alabama 
at Birmingham, Department Of Pediatrics, School Of Medicine, Birmingham, United States of America 

Introduction: Adolescent and young adult (AYA) vaccinations plummeted during the Pandemic and have 
been the slowest across age-groups to return to pre-pandemic levels. Data for provider vaccine orders 
indicate that HPV vaccines have not recovered to pre-pandemic levels, while MenACWY and Tdap have 
recovered. Unity conducted two multiphase market research studies with adolescents and parents to 
understand the factors impacting lagging vaccination rates. 

Methods: Unity conducted multiwave, online survey research on preventive health and immunizations 
with U.S. representative groups, adolescents aged 13-18 (n=300/wave) and parents of adolescents 
(n=500/wave), oversampling disproportionately impacted groups, considering income, household location 
and race/ethnicity. Surveys were fielded in August 2020, February and June 2021. The survey instrument 
was repeated across waves and updated in waves 2 and 3 with COVID-19 vaccine availability. In 
November/December 2021, Unity delved into vaccine confidence and social media with multiphase, 
mixed methods research. Starting with social media vaccine influencer interviews (n=5), then 
asynchronous online board group discussions with parents (n=60) of AYAs, and finishing with in-depth 
parent triad (n=18) discussions stratified by vaccine beliefs. 

Results: Parents reported concerns about vaccine safety in general (Table 1). Influenza, COVID-19, and 
HPV vaccines rated lower in importance across all waves than other routine immunizations (Table 2). 
Focus groups highlighted vaccine safety concerns that differed significantly by vaccine type (Table 
3). 
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Conclusions: Unity’s research initiatives have uniquely assessed the shift in parental and AYA beliefs 
about vaccine importance and hesitancy throughout the Pandemic. Research shows that parental vaccine 
confidence is spread unevenly amongst AYA recommended vaccines. Flu shots are viewed as less 
important than routine vaccines. Mis/disinformation on social media about vaccines, including COVID-19 
and HPV, have led to parental confusion and concern. Parents have more confidence in "standard" 
vaccines such as Tdap and MenACWY. These vaccine specific beliefs can lead to gaps in routine AYA 
immunization coverage.
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PARENTS' OF ADOLESCENTS PERSPECTIVES ON VACCINE INFORMATION SOURCES AND 
VACCINE CONFIDENCE 

Judy Klein1, Tamera Coyne-Beasley2, Alexandra Garcia1 
1Unity Consortium, Adolescent Immunizations, Newton, United States of America, 2University of Alabama 
at Birmingham, Department Of Pediatrics, School Of Medicine, Birmingham, United States of America 

Introduction: Throughout the Pandemic, parents broadened their sources for vaccine information 
including sources via social media. Access to various perspectives across social media platforms is 
difficult to ignore, irrespective of scientific accuracy. Concurrently, adolescent and young adult (AYA) 
vaccine doses plummeted and just started to return to pre-pandemic levels. To improve our 
understanding of the impact of vaccine information sourcing across digital/social media platforms, Unity 
conducted two independent market research studies that analyzed the influence of information sources 
on parental decisions to vaccinate their AYAs. 

Methods: Unity conducted multiwave, online survey research on preventive health and immunizations 
with a U.S. representative group of parents of adolescents (n=500/wave), oversampling disproportionately 
impacted groups, considering income, household location and race/ethnicity. Surveys were fielded in 
August 2020, February and June 2021. The survey instrument was repeated across waves and updated 
in waves 2 and 3 with COVID-19 vaccine availability. In November/December 2021, Unity delved into 
vaccine confidence, information sourcing and social media with multiphase, mixed methods research. 
Unity conducted asynchronous online board group discussions with parents (n=60) of AYAs and in-depth 
discussions with parent triads (n=18) stratified by vaccine beliefs. 

Results: Vaccine safety concerns continue to rise (1). There is confusion about trusted sources and 
doubt in expert opinions, even amongst previously vaccine positive parents (2). Parents seek information 
from their trusted sources, choosing HCPs as most credible 
(3). 
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Conclusions: Unity’s research uniquely assessed sources and their influence on parents’ decisions to 
vaccinate their AYAs. COVID-19 heightened skepticism on vaccine information, with many sources 
fueling safety concerns. HCPs remained trusted messengers, however, government organizations 
declined in credibility. The high levels of contradictory information, the need to check multiple sources, 
and knowledge that their decisions impact their adolescent’s future increased parental stress. HCPs 
should consider routine processes for actively disseminating vaccine information across digital 
communication channels to address vaccine concerns.
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DETERMINANTS FOR ANTI-HPV VACCINE IN THE ARAB STATES OF THE MIDDLE EAST AND 
NORTH AFRICA REGION: A SYSTEMATIC REVIEW. 

Sophia Cyril1, Safiya Alyaqoubi2, Ms.Aysha Al- Hashmi1 
1Sultan Qaboos University, Maternal And Child Health Nursing, Muscat, Oman, 2Squ, Maternal And Child, 
Muscat, Oman 

Introduction: Even though the HPV vaccine is the recommended prevention strategy for viruses-related 
cancers, its acceptability remains controversial due to social, cultural, and, ethical issues. Countries in the 
Middle East and North Africa are conservative and rarely discuss sexuality-related diseases and their 
prevention. 

Methods: A systematic search was conducted across 4 electronic databases: google scholar, PubMed, 
Cochran, and EMBASE, to identify studies related to HPV vaccination determinants in the region between 
January 2012 and January 2022. 

Results: Fifteen studies from 9 countries were identified. The analysis showed low to moderate HPV 
infection knowledge and anti-HPV vaccine awareness. Broad gaps in knowledge, willingness, Cost, 
vaccine safety concerns, patients' false perception of being at low risk to contract HPVand cultural issues 
were highlighted regarding HPV vaccine acceptability 

Conclusions: The MENA region should acknowledge the changes in sexual behavior among the 
population by implementing comprehensive national screening programs for HPV and promoting and 
implementing HPV vaccine use in the universal vaccination coverage in the MENA region.
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HPV VACCINATION DURING THE COVID-19 CONTEXT: MOZAMBIQUE HPV VACCINE 
INTRODUCTION EXPERIENCE 

Lucy Kiarie 
John Snow Research and Training Institute, Immunization, Arlington, VA, Kenya 

Introduction: Globally, cervical cancer, caused by human papillomavirus (HPV) infection, is the fourth 
most frequently diagnosed cancer and the fourth leading cause of cancer deaths in women, with an 
estimated 604,000 new cases and 342,000 deaths in 2020 (Sunget al., 2021). In Mozambique, the annual 
incidence of cervical cancer is estimated at 50 cases per 100,000 women and 3,300 deaths (WHO 
cervical cancer country profile, 2021). It is among the highest in the world and by far the most frequent 
cancer in women of all age groups and with the highest mortality rate. 

Methods: As a Cervical cancer prevention strategy, Mozambique implemented an HPV vaccine 
demonstration project in 2014-2015 in three regions (North, Center, and South), targeting girls aged ten 
using schools, health facilities, and communities for delivery. Lessons learned from the demonstration 
project informed the national scale-up in November 2021, initially scheduled for April 2021, but planning 
was impacted by the COVID-19 (C-19) Pandemic. The service delivery methods adopted were school 
campaigns, health facilities, and community-based models (mobile brigades). 

Results: Competing C-19 vaccine planning and distribution led to inadequate support for HPV vaccine 
introduction planning sub-nationally as the inadequate staff focused on C-19 vaccination. C-19 physical 
distancing measures changed healthcare workers’ training and introduction readiness assessment to 
virtual despite the lack of a stable and equitable internet nationally. The HPV vaccine was introduced 
while schools were closed. 

Conclusions: Virtual training is not suitable for new vaccine introduction. Provinces where a physical 
readiness assessment was done, scored lower than those with a virtual assessment. The HPV vaccine 
introduction timing should align with delivery strategies, and contingency delivery plans should be 
developed, as demonstrated by the timing of the Mozambique HPV vaccine introduction when schools 
were closed despite mapping and linking schools with health facilities in anticipation of school vaccine 
delivery.
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ONGOING NEED FOR HPV/CC OUTREACH TO PROMOTE ENGAGEMENT WITH CC SCREENING 
AND HPV VACCINATION IN MALI 

Tiffani Crippin1, Ibrahima Teguete2, Ousmane Koita3, Karamoko Tounkara4, Anne De Groot5 
1GAIA Vaccine Foundation, Gaia Mali, Providence, United States of America, 2Centre Hospitalo-
Universitaire Gabriel-Touré, Gynaecologist & Obstetrician, Bamako, Mali, 3University of Sciences, 
Techniques, and Technologies, Laboratory Of Applied Molecular Biology, Bamako, Mali, 4GAIA Vaccine 
Foundation, Gaia Mali, Bamako, Mali, 5GAIA Vaccine Foundation, Scientific Director, Providence, United 
States of America 

Introduction: Each year almost 2,000 Malian women are diagnosed with cervical cancer (CC) and 1,400 
die from the disease. A safe, effective vaccine exists, but it is not available in Mali. In a 2011 study in 
Bamako, we found that 82.5% of CC biopsies were positive for HPV 16 and 18, and less than 3% of 
women surveyed reported ever being screened for CC. The findings from the 2011 study launched three 
campaigns to increase CC screening rates and HPV vaccine acceptability in Bamako. 

Methods: In 2015, 2018, and 2021, GAIA Vaccine Foundation organized community-level outreach about 
CC and HPV in Commune I of Bamako, Mali. The 2015 project focused specifically on CC screenings 
and increasing HPV vaccine acceptance. The 2018 project combined healthcare-worker outreach to 
promote CC screenings of mothers and vaccination of their daughters during a GAVI-funded HPV 
vaccination pilot. The 2021 project focused on reinforcing primary care vaccination recommendations for 
childhood, COVID and HPV vaccines. 

Results: Overall, awareness about HPV and CC increased, along with vaccine acceptability. However, 
there is some confusion over the terminology associated with the vaccine (in 2021, 6% more people 
heard of the “CC Vaccine” than the “HPV Vaccine”). A slight decrease in willingness to vaccinate may be 
related to increased vaccine misinformation associated with the coronavirus pandemic (67% of people 
reported hearing vaccine misinformation in 
2021). 
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Conclusions: Access to the life-saving HPV vaccine is delayed in Mali, contributing to ongoing deaths 
from a preventable, highly lethal, cancer. Community-level knowledge about HPV and its link with CC 
decreased dramatically from 2018 to 2021. Yet, once the dangers are explained, Malians remained willing 
to vaccinate their children. When the vaccine becomes available, widespread outreach will be necessary 
to remind parents of the link between HPV and CC to ensure they remain willing to vaccination their 
children.
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"WHAT'S MISSING?": PUBLIC HEALTH CAMPAIGN ADDRESSING MISSED HPV AND CHILDHOOD 
VACCINATIONS DURING THE COVID-19 PANDEMIC 

Madison Fullerton1,2, Theresa Tang1,2, Eric Merkley3, Peter Loewen3, Jia Hu1 
119 To Zero, 19 To Zero, Calgary, Canada, 2University of Calgary, Community Health Sciences, Calgary, 
Canada, 3University of Toronto, Political Science, Toronto, Canada 

Introduction: ~25% of children in Canada missed a routine childhood vaccine (RCV) during the COVID-
19 pandemic. School-based vaccine programs were particularly affected, and the human papillomavirus 
(HPV) vaccine fell from 64% to <1% for students in Ontario. This study aims to understand parents’ 
perspectives towards RCVs, and to develop a campaign to alert parents that their child may be behind on 
their RCVs. 

Methods: A cross-sectional survey of parents from Ontario was completed in July 2022. The survey 
explored uptake of and attitudes towards RCVs given in schools (e.g., HPV, Hepatitis B, and 
Meningococcal), and their knowledge and understanding of the HPV vaccine. Based on the survey 
results, a campaign titled “What’s Missing?” was developed and messaged tested through focus groups 
prior to launching on social media in the Fall 2022. The goal of the campaign was to drive parents to 
catch-up clinics at local public health units in Ontario to vaccinate their 



  

589 
 

child. 

 

Results: 778 parents completed the survey. Overall, 85.6% of parents were aware that RCVs are given 
in schools. 69.9% of parents felt that accessing RCVs during the pandemic was challenging. However, 
71.6% felt that the pandemic did not affect their attitude towards RCVs and 43.2% are likely to ensure 
that their child receives the HPV vaccine. Only 20.3% of Ontario parents were aware that they must pay 
for the HPV vaccine if their child does not receive it by Grade 12. Overall, social media metrics indicated 
that the “What’s Missing?” campaign reached ~30 million people (non-unique users), including ~11 million 
impressions through earned and paid media. 

Conclusions: Declines in school-based vaccinations were driven largely by lack of access due to school 
and health system closures during the pandemic. A public health campaign focused on increasing 
vaccination was effective at raising awareness about the issue of missed school-based RCVs.
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IMPACT OF COVID-19 ON CERVICAL CANCER SCREENING PROGRAMS ACROSS THE GLOBE 

Anisha Loeb1, Patti Gravitt2, Allison Frank2, Kalina Duncan2, Linda Eckert3, Maribel Almonte4,5, Nathalie 
Broutet5, Joseph Rodman6, Prajakta Adsul6,7 
1University of Washington, Department Of Epidemiology, School Of Public Health, Seattle, United States 
of America, 2National Cancer Institute, Center For Global Health, Rockville, United States of 
America, 3University of Washington, Obstetrics & Gynecology, Seattle, United States of 
America, 4International Agency for Research in Cancer, Early Detection, Prevention & Infections Branch, 
Lyon, France, 5World Health Organization, Department Of Sexual And Reproductive Health And 
Research, Geneva, Switzerland, 6University of New Mexico Comprehensive Cancer Center, Cancer 
Control And Population Sciences, Albuquerque, United States of America, 7University of New Mexico, 
Department Of Internal Medicine, Albuquerque, United States of America 

Introduction: The COVID-19 pandemic disrupted many public health programs; understanding these 
disruptions is critical for directing future resources. In a project studying the implementation of human 
papilloma virus (HPV) testing-based cervical cancer screening, we queried about the pandemic and its 
impact on programs globally. 

Methods: In consultation with World Health Organization’s Regional Advisors, program managers, 
government officials, and clinicians involved in the implementation of HPV testing-based cervical cancer 
screening programs were invited to participate in semi-structured, in-depth, interviews. Interview notes 
and transcripts were used for inductive analysis, focusing on responses to the impact of COVID-19 
pandemic on screening programs. 

Results: Thirty-two interviews were conducted with participants between the age of 29 to 61 years that 
represented programs from 25 countries. Six key themes were noted. Regarding disruptions, (1) the 
entire cancer continuum was affected, leading to delays or, in some cases even cessation, of vaccination, 
screening, and treatment programs; (2) competing priorities led to a shift in government commitment, 
financing, and human resource allocation; and (3) a heightened sense of fear decreased community 
outreach and engagement, and trust in the healthcare system. Nonetheless, participants noted 
constructive ways in which programs leveraged the impact of the pandemic: (1) at the community level, 
participants were able to leverage an increased understanding and acceptance around the importance of 
preventive health behaviors; (2) many laboratories became well-equipped with molecular testing-trained 
technicians, increasing overall HPV-testing capacities; and (3) shutdowns gave them time to plan for 
scale-up of programs while the overall pandemic response provided evidence supporting the country’s 
ability to mobilize resources when needed. 

Conclusions: While disruptions were noted, the pandemic provided implementers with opportunities to 
strengthen screening programs. Future research should assess how the pandemic changes to the 
healthcare system might impact sustainability in cervical cancer prevention and control.



  

591 
 

Shift 01-153 / #1393 

Poster Viewing 
POSTER VIEWING - SHIFT 01: PUBLIC HEALTH, EPIDEMIOLOGY AND IMPLEMENTATION 
SCIENCE-03J. IMPACTS OF COVID-19 PANDEMIC ON PUBLIC HEALTH ASPECTS OF HPV 
SCREENING 
04-18-2023 7:00 AM - 5:00 PM 

CERVICAL CANCER SCREENING IMPROVEMENTS WITH SELF-SAMPLING PRECIPITATED BY 
THE COVID-19 PANDEMIC 

Miriam Elfström, Joakim Dillner 
Karolinska University Hospital, Center Of Cervical Cancer Prevention, Stockholm, Sweden 

Introduction: At the onset of the COVID-19 pandemic cervical screening in the capital region of Sweden 
was cancelled for several months. Several measures to preserve and improve the cervical screening 
under the circumstances were instituted, including a switch to screening with self-sampling to enable 
screening without crowding and risk for infection. 

Methods: We describe the major changes implemented, which were i) nationwide implementation of HPV 
screening ii) switch to primary self-sampling instead of sampling by healthcare personnel iii) 
implementation of HPV screening in all screening ages and iv) combined HPV vaccination and HPV 
screening in the cervical screening program. 

Results: A temporary government regulation allowed primary self-sampling with HPV screening in all 
ages. In the Stockholm region 330,000 self-sampling kits were sent to the home address of screening-
eligible women, instead of invitation to screening by healthcare personnel. A rapid increase in population 
test coverage was seen. In addition, a national campaign for faster elimination of cervical cancer with 
concomitant screening and vaccination for women in ages 23- 28 was launched. 

Conclusions: The Covid-19 pandemic necessitated major changes in the cervical cancer preventive 
strategies, where it can already be concluded that the strategy with organised primary self-sampling for 
HPV has resulted in a major improvement.
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INTERVIEW SURVEY 
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National Cancer Institute, Division Of Cancer Epidemiology And Genetics, Rockville, United States of 
America 

Introduction: Obesity is a risk factor for cervical cancer, potentially due to decreased screening and/or 
decreased efficacy of screening among individuals with obesity. Rates of cervical cancer screening 
declined substantially within the first year of _the COVID-19 pandemic. Whether these declines occurred 
more drastically in patients with risk factors for COVID-19, such as obesity, is unknown. We evaluated 
nationally representative associations of BMI with cervical cancer screening both before and after the 
COVID-19 pandemic in the 2019 and 2021 National Health Interview Survey (NHIS). 

Methods: We estimated weighted, multivariable-adjusted odds ratios (ORs) and 95% confidence 
intervals (95% CI) for associations of categorical BMI (underweight/normal [<25 kg/m2], overweight [25-
29.9 kg/m2], obese [30+ kg/m2]) with cervical cancer screening (guideline concordant and ever/never 
screening) among 10,473 females ages 21-65 in the 2019 NHIS who did not have a hysterectomy. We 
adjusted for age, race/ethnicity, smoking, insurance, income, education, region, and urbanicity. We 
additionally compared prevalence and multivariable-adjusted odds of screening within the last year in 
2019 and 2021. 

Results: BMI was not associated with screening when accounting for covariates (Table 1; meets 
screening recommendations: overweight OR=0.94 (95%CI 0.79-1.11), obese OR=0.98 (95%CI 0.82-
1.16); ever screened: overweight OR=0.93 (95%CI 0.77-1.12), obese OR=0.95 (95%CI 0.78-1.15)). 
Prevalence of screening within the last year decreased from 46.3% in 2019 to 39.9% in 2021 (Figure 1). 
When adjusted for covariates, BMI was not associated with screening in either year (Table 
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Conclusions: Obesity was not associated with reduced cervical cancer screening. Prevalence of recent 
screening decreased during the COVID-19 pandemic; this decrease was non-differential by BMI. Our 
findings suggest that the association between obesity and cervical cancer is likely not driven by less 
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screening among females with elevated BMI. Decreases in screening rates during the COVID-19 
pandemic were not differential by COVID-19 risk factors such as obesity.
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Sarah Brendle1, Jingwei Li1, Nancy Cladel1, Karla Balogh1, Jennifer Booth2, Debra A. Shearer 
Shearer1, Vonn Walter3, Song Lu4, Neil Christensen1, Danielle Covington5, Jake Debroff1, Janice 
Milici6, Yusheng Zhu7, Raphael Viscidi8, Jiafen Hu1 
1Penn State College of Medicine, Gittlen/pathology, Hershey, United States of America, 2Penn State 
College of Medicine, Comparative Medicine, Hershey, United States of America, 3Penn State College of 
Medicine, Biochemistry And Molecular Biology, Hershey, United States of America, 4Penn State College 
of Medicine, Pathology, Hershey, United States of America, 5Penn State University College of Medicine, 
Comparative Medicine, Hershey, United States of America, 6Penn State College of Medicine, 
Microbiology And Immunology, Hershey, United States of America, 7Penn State College of Medicine, 
Pharmacology, Hershey, United States of America, 8The Johns Hopkins University, Pediatrics, Baltimore, 
United States of America 

Introduction: Mouse papillomavirus (MmuPV1) induces both cutaneous and mucosal infections and 
cancers in numerous laboratory mouse strains. We tested a neutralizing monoclonal antibody (MPV.A4) 
and its ability to protect mice against infection with MmuPV1 at several clinically relevant mucosal and 
cutaneous sites. 

Methods: Mice were inoculated with MmuPV1 following established protocols either before or after 
antibody infusion. Lavages were collected to monitor mucosal site infections by QPCR. Tissues were 
harvested at the termination of the experiments and tested for viral RNA/DNA by QPCR and tissue 
analyses (H&E, in situ hybridization (ISH), RNA in situ hybridization (RNA-ISH), and 
immunohistochemistry (IHC)). 

Results: Significantly lower levels of viral signals were detected in the MPV.A4 treated female mice up to 
6-hours post-viral inoculation compared to the isotype control. Males displayed partial protection when 
they received MPV.A4 at the time of viral inoculation, even though they were completely protected when 
receiving MPV.A4 at 24 hours before viral inoculation. A site differential was seen in female mice as the 
anus was not as protected against viral inoculation. The sex difference in males may be from the lack of 
antibody in the tested tissues as they may have rapidly cleared the IgG2a antibodies (MPV.A4 and the 
control antibody). Female mice were also partially protected when antibody was infused at 6 hours post 
viral inoculation. This result demonstrates that some of the virus had not entered the cells at this time 
point. 

Conclusions: More experiments need to be conducted to determine the observed sex bias. Weight, 
isotype of antibodies, mouse strain, sex hormones and/or receptors could all play a role. We plan to test 
an isotype switch variant for MPV.A4 to determine if the males clear a different isotype. Findings from this 
study provide opportunities to further study the mechanisms of antibody blocking papillomavirus infections 
in different tissues.
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Introduction: Human papillomavirus (HPV) -associated oropharyngeal cancer cases have surpassed 
invasive cervical cancer cases during the past two decades. Cannabis inhalation has been linked to HPV-
associated oropharyngeal cancer. Currently, many states are legalizing various aspects of marijuana use 
and 1 in 16 youths in the U.S. are daily cannabis users. This forecasts a further uptick in HPV-associated 
cancer. We hypothesize that cannabis smoking increases HPV infections and associated oropharyngeal 
cancers. 

Methods: C57BL/6 mice (4-6 weeks old) were exposed to either air, cannabis, or placebo cigarettes 
three times a week for four weeks using a customized two-port puffing exposure machine before infection 
with the mouse papillomavirus (MmuPV1) in the oral cavity. Following infection mice were exposed to an 
additional four weeks of exposure before the termination of the experiment. THC in the blood was 
measured by HPLC-MS-MS. Viral transcripts were detected by qPCR analysis. Antibody against viral 
proteins was tested by ELISA. 

Results: We detected significantly lower weight gain in male but not female mice at two time points in 
both smoking groups when compared with the air control group (p<0.05, Tukey-Kramer). Low, but 
detectable THC levels were found in the blood of cannabis smoking mice up to 6 hours post-delivery. 
Viral RNA levels in males of the placebo and cannabis smoking groups were higher than those in males 
of the control air group (but not significant). Levels of viral RNA were also higher in males of the cannabis 
smoking group when compared with males of the placebo smoking group (but not significantly). All 
infected mice developed antibodies against MmuPV1 E4 protein. Female mice showed significantly 
higher levels of E4 IgG3 when compared with corresponding males in all groups (p<0.01, Two-way 
ANOVA). 

Conclusions: Our findings suggest that, as documented for cigarette smoking, cannabis smoking might 
play a role in promoting HPV infections.
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Introduction: The bivalent HPV vaccine Cervarix is remarkably effective in inducing neutralizing 
antibodies that persist for at least a decade and protect against HPV16/18 infections. Given the 
availability of PBMCs and serum from participants in the Costa Rica HPV Vaccine Trial (CVT) three years 
after a one- or three-dose vaccination regimen, we aimed to understand protective long-lived immunity in 
humans by first evaluating the cellular composition of B cells induced by Cervarix at three years post-
vaccination. 

Methods: For 10 participants in the CVT trial and five unvaccinated individuals, we assessed: 1) the 
levels and isotypes of HPV-specific antibodies in serum by ELISA and 2) the frequencies and phenotypes 
of HPV-specific B cells by flow cytometry with fluorescently-labeled HPV 16L1 virus-like particles (VLP) 
and an extensive panel of antibodies. 

Results: The serum of vaccinated individuals contained ~56μg/mL HPV-specific IgG, 70-fold higher as 
compared to unvaccinated individuals. The frequency of VLP-specific B cells among total B cells was 
0.005 in unvaccinated individuals, and the majority of these were IgM+ suggesting their naïve phenotype. 
In contrast, the frequency of VLP-specific B cells in individuals who received one dose of vaccine was 
0.012 (2.4-fold increase over unvaccinated), a frequency that did not increase following vaccination with 
three doses. The majority of these B cells were IgG+ memory B cells (MBCs), and their frequency 
correlated with the levels of VLP-specific IgG (Figure 1). Additional phenotyping showed that particular 
MBC subpopulations were expanded following vaccination, while others were contracted. Lastly, B cells 
expressing the inherently autoreactive VH gene VH4-34 contributed to the VLP-specific MBC pool, 
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suggesting that Cervarix may function to recruit such cells into the VLP-specific response.

 

Conclusions: It will be of interest to determine if these Cervarix-induced changes in the distribution of 
MBC subpopulations contribute to effective long-lasting immunity to HPV.
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Introduction: Although mechanisms of HPV-associated carcinogenesis are well-known, the difference 
between carcinogenesis caused by HPV16 and 18 remains unknown. We here generated HPV18 E6/E7-
associated adenocarcinoma in mice model using an induced reserve cell-like cells (iRCs) derived from 
iPS cells. Here we examined the gene expression profile of the iRC-18 tumor. 

Methods: HPV18 E6/E7-iRC (iRC18) and HPV16 E6/E7-iRC (iRC16) were generated by transfecting 
each E6 and E7. For comparison, HCK cells derived from the cervical squamo-columnar junction (SCJ) 
were also transfected with HPV16 or 18 E6/E7 (HCK-16/18). Gene expression profiles in iRC16 and 
iRC18 were examined by RNA sequencing. Each cell mixed with matrigel were injected into 
immunocompromised mice to form tumors for in vivo assay. These tumors were stained with HE and 
immunohistochemistry. Furthermore, iRC18 tumors were evaluated by single-cell analysis. 

Results: By comparison of RNA expression of iRC, some undifferentiated markers and adenocarcinoma 
markers were more highly expressed in iRC18 than in iRC16. iRC-16 or -18 cells formed tumors while 
HCK-16/18 didn’t. Tumor formation speed was faster in iRC18 than in iRC16. Adenocarcinoma in site 
(AIS) was observed in iRC16 and iRC18-tumors whereas barely observed in iRCcontrol-tumors. iRC18 
tumor was more likely to differentiate into adenocarcinoma histologically and to grow rapidly than iRC16. 
Immunostaining assay revealed the AIS components had the expression of cancer stem cell (CSC) 
markers and adenocarcinoma (ADC) marker. Single-cell analysis showed that some gene pathway of 
CSC and ADC markers were enhanced in HPV18-positive cells among iRC18-tumors. 

Conclusions: Our mice iRC16/18-tumor was the first model of HPV16/18-associated adenocarcinoma. 
iRC16/18 cells mimic the carcinogenesis of HPV-associated reserve cells residing the SCJ of the cervix. 
Our data demonstrated stem cell-related genes were enhanced in HPV18-positive cells with 
adenocarcinoma feature, indicating that HPV18-carcinogenesis is unique and has highly malignant 
potential.
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MED-SEQ, A NOVEL METHOD FOR GENOME-WIDE DNA METHYLATION DETECTION, CAN BE 
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Introduction: DNA methylation and the presence of HPV subtypes serves as an important markers in 
cancer, is applied to classify tumors and can predict disease outcome and treatment options. 

Methods: We developed a novel method that generates genome-wide methylation profiles associated 
with pre-cancer and cancer at very low cost. The assay involves isolation and purification of DNA from 
formalin-fixed paraffine-embedded (FFPE) or fresh biopsies (only 10-50ng DNA is needed). This 
Methylated DNA sequencing (MeD-seq) assay is very robust, allowing detection of DNA methylation at 
more than 50% of the 30 million CpGs present in our genome as well as detection of HPV integrated 
DNA. With respect to costs and sequencing depth MeD-seq is superior to all available technologies and 
requires no DNA bisulphite treatment. 

Results: We compared MeD-seq profiles of different types of cancers from vulva, cervix, endometrium, 
fallopian tube and ovary between cancers vs controls and cancers vs other cancers. Identification of 
Differentially Methylated regions (DMR’s) was achieved by comparing MeD-seq profiles using genome 
wide statistical testing using a sliding window approach. DMR’s found were used to classify gynecological 
cancers and determine overlap in cell type of origin. In addition to DNA methylation data, MeD-seq 
generates sequencing data which enables the detection of Human Papilloma Virus (HPV) DNA 
incorporated in the genome of HPV-infected cells. Around half of the gynecological cancer types in our 
study are HPV-associated and we were able to detect HPV genomic integration and call HPV subtypes 
based. 

Conclusions: MeD-seq is a reliable low-cost technology to establish genome-wide DNA methylation 
profiles. DNA methylation profiles of cancers and controls can be used to characterize cell type origin of 
different cancers. In addition MeD-seq is able to detect HPV integration in host genomes and able to call 
specific HPV subtypes.
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Introduction: DNA methylation serves as an important marker for mis-regulation of gene expression in 
cancer, is applied to classify tumors and can predict disease outcome and treatment options. 

Methods: We developed a novel method that facilitates genome-wide methylation marker discovery 
allowing successful identification of methylation changes associated with pre-cancer and cancer at very 
low cost. The assay involves isolation and purification of DNA from formalin-fixed paraffine-embedded 
(FFPE) or fresh biopsies (only 10-50ng DNA is needed). A DNA methylation dependent restriction 
enzyme digestion releases 32 base pair DNA methylated fragments that are sequenced by next 
generation sequencing. This Methylated DNA sequencing (MeD-seq) assay is very robust, allowing 
detection of DNA methylation at more than 50% of the 30 million CpGs present in our genome. With 
respect to costs and sequencing depth MeD-seq is superior to all available technologies and requires no 
DNA bisulphite treatment. MeD-seq is compatible with low amounts of DNA derived from solid tumor 
tissue enriched by laser capture microdissection (LCM) and liquid biopsies. 

Results: We compared MeD-seq profiles of different types of cancers from vulva, cervix, endometrium, 
fallopian tube and ovary between cancers vs controls and cancers vs other cancers. Identification of 
Differentially Methylated regions (DMR) was achieved by comparing MeD-seq profiles using genome wide 
statistical testing using a sliding window approach, visualized through the Integrative GenomicsViewer 
(IGV) and subsequent identification of primer and probe regions for quantitative Methylation-specific 
PCRs (qMSP) to detect tumor-specific or general-tumor markers. 

Conclusions: MeD-seq is a reliable low-cost technology to establish genome-wide DNA methylation 
profiles of FFPE treated laser dissected material of cancer and controls and can be used to call DMRs for 
development of PCR-based assays.
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Introduction: KPNA2 belongs to the karyopherin α family which mediates the nucleocytoplasmic 
trafficking of 
certain target proteins and RNAs. KPNA2 is overexpressed in multiple tumors associated with poor 
prognosis; however, its role has been poorly studied in cervical cancer (CC). The aim of this study 
was to investigate KPNA2 functional role and evaluate its differential expression in normal uterine 
cervix and cervical neoplasia. 

Methods: Immunohistochemical analysis using anti-KPNA2 antibody was performed in 23 cases of 
cervical 
intraepithelial neoplasia (CIN), 51 CC and 14 normal samples. A lentiviral vector carrying a shRNA 
for KPNA2 was utilized to transduce HeLa (HPV-18), SiHa (HPV-16) and C33A (HPV ̶ ) cells. 
Proliferation was assessed using CCK-8, while invasion and migration were evaluated using 
Transwell ® . Apoptosis and cell cycle were estimated using flow cytometry with Annexin V/7AAD 
and PI staining, respectively. 

Results: All normal tissues exhibited negative KPNA2 expression, while KPNA2 increased in CIN; 
however, it was low in cells displaying a HPV cytopathic effect. Notably, 93.3% of 
adenocarcinomas, 100% of adenosquamous and squamous carcinomas displayed immunoreactivity 
for KPNA2 with strong staining intensity associated with the tumor stage. Knockdown of KPNA2 
(&gt;77%) led to a dramatic decrease in migration for C33A (p = 0.048), invasion for HeLa (p = 0.047) 
and C33A (p = 0.016), and proliferation for C33A (p = 0.026), while no difference in colony 
formation was observed. Moreover, wound healing assay revealed a delay in healing process. 
Furthermore, an increase in apoptosis for HeLa (p = 0.033) and C33A (p = 0.037) and cell cycle 
arrest for HeLa (p = 0.02), SiHa (p = 0.051) and C33A (p = 0.007) was observed following 
knockdown of KPNA2. 

Conclusions: Overall, our results document that KPNA2 is overexpressed in CC and contributes to 
malignant 
transformation, suggesting KPNA2 as a biomarker and promising therapeutic target for CC.



  

605 
 

Shift 01-162 / #1056 

Poster Viewing 
POSTER VIEWING - SHIFT 01: BASIC SCIENCE-01F. STRUCTURAL BIOLOGY 
04-18-2023 7:00 AM - 5:00 PM 

AMINO ACID CHANGES INDUCED BY THE N29S AND H51N VARIANTS OF THE E7 PROTEIN OF 
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Introduction: E7 of HPV16 is an oncoprotein involved in different cellular processes that trigger cell 
transformation. Structurally, E7 is characterized by an intrinsically disordered region at its amino-terminal 
end. Through this region, E7 can interact with multiple cellular proteins responsible for regulating 
characteristic processes of tumorigenesis, such as the pRB protein. It has been described that the E7 
gene has intragenic variants that are considered to have a differential oncogenic potential. However, 
there are still no reports on the difference in the oncogenic potential of these variants, so this work aims 
to provide evidence of these variants’ role in the different processes involved in cell transformation. 
Objective. The main goal was to evaluate the structural changes of the E7 oncoprotein and its variants 
(E7-A712 and E7-G647/C789/G795) and the effect in the interaction with its target protein pRB. 

Methods: Through in silico analysis, the 3D structures of the E7 protein, its variants, and the molecular 
target pRB were modeled and refined and molecular docking was performed to observe the differences in 
complex formations. 

Results: Molecular docking showed that the binding energy of the E7 N29S and E7H51N variants exhibit 
higher affinity with ∆G -197.06 and ∆G -242.99 kcal/mol, respectively, concerning the binding energy of 
the reference E7, which was ∆G -161.22 kcal/mol, additionally we observed a higher number of 
interactions formed in the complexes formed with the genetic variants (N29S and H51N) and pRB 

Conclusions: The HPV16 E7 gene variants generate significant structural changes that induce higher 
binding affinity and increased molecular interactions when complexed with pRB concerning the reference 
E7.
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Introduction: Oncogenic protein E6 from Human Papilloma Virus 16 (HPV-16) mediates the degradation 
of many PDZ-containing proteins. E6 has a PDZ protein-binding motif (PBM) composed of four amino 
acids (E148, T179, Q150, and L151) which are located at its carboxyl terminus. A generic variation of the 
E6 gene that translates to changes in the protein´s amino acid sequence and modifies the protein 
structural dynamics. These results in the increment in the interaction´s affinity of E6 with the cellular 
protein hDLG-1. hDLG-1 is a modular scaffolding protein located at sites of cell contact in association with 
adherent junctions, being part of the Scribble polarity complex, which is crucial for the establishment and 
maintenance of apicobasal polarity. It also supports downstream signaling networks and is known to exert 
control of proliferation, migration, and invasion. Loss of hDLG-1 has been related to neoplastic 
transformation and is associated with poor prognosis in cervical cancer. Objective. To evaluate, the 
interaction of the intragenic variants E-G350 (L83V), E-C188/G350 (E29Q /L83V), E-A176/G350 
(D25N/L83V), E6-AAa (Q14H/H78Y/83V) and E6-AAc (Q14H/I27RH78Y/L83V) and E6-reference of HPV-
16 with hDLG-1. 

Methods: Through an in silico approach, employing molecular dynamics simulation and protein-protein 
docking we modeled and refined the 3D structures of the E6 protein, its variants, and its molecular target 
hDLG-1. 

Results: Our molecular docking results showed that the binding energy of the E-C188/G350 and E-
A176/G350 variants exhibit higher affinity with ∆G -179.03 and ∆G -230.99 kcal/mol, respectively. On the 
other hand, the binding energy of the E6-reference and hDLG-1 was ∆G -52.22 kcal/mol, additionally, we 
observed a higher number of interactions formed in the complexes formed with the genetic variants and 
hDLG-1. 

Conclusions: We found that variants E-G350, E-C188/G350, E-A176/G350, AAa, and AAc increase their 
affinity to hDLG-1 compared to E6-reference.
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HOST TRANSCRIPTIONAL CHANGES ASSOCIATED WITH PERSISTENT INFECTIONS OF 
COTTONTAIL RABBIT PAPILLOMAVIRUS 

Vonn Walter1, Jingwei Li2, Vladimir Majerciak3, Sarah Brendle2, Nancy Cladel2, Yuka Imamura 
Kawasawa1, Karla Balogh2, Debra A. Shearer Shearer2, Neil Christensen4, Zhi-Ming (Thomas) 
Zheng5, Jiafen Hu2 
1Penn State College of Medicine, Biochemistry And Molecular Biology, Hershey, United States of 
America, 2Penn State College of Medicine, Gittlen/pathology, Hershey, United States of 
America, 3National Cancer Institute, Tumor Virus Rna Biology Section, MD, United States of 
America, 4The Pennsylvania State University College of Medicine, The Jake Gittlen Laboratories For 
Cancer Research, Hershey, United States of America, 5National Cancer Institute, NIH, Tumor Virus Rna 
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Introduction: Human papillomaviruses (HPVs) cause 5% of human cancers. Incomplete understanding 
of the mechanisms underlying virus/host interactions hinders studies of disease progression and has 
become roadblocks to developing therapeutic strategies. The cottontail rabbit papillomavirus (CRPV) 
model is widely used to study HPV-associated diseases and cancers. We used mutant genomes with 
distinguished genotypes to characterize unique changes at the molecular levels by conducting genome-
wide RNA-seq analysis on tumor tissues initiated from both wild type (WT) and an E8 ATGko mutant 
CRPV genome that induces benign and persistent tumors. 

Methods: Total RNA isolated from tumor tissues induced by either WT or E8 ATGko mutant genome was 
used to generate sequencing libraries. Sequencing was accomplished using Illumina TruSeq v4 
chemistry, 50-bp paired-end for all tumors. Three tumors each induced by WT or mutant CRPV infection 
were sequenced. Viral load was determined with qPCR and further confirmed by in situ hybridization. 

Results: We identified a large group of genes dysregulated (up or down) when compared with the mock 
control tissues in tumors of both WT and E8 ATGko mutant. In agreement with what TCGA researchers 
have reported in cervical cancer patients, our analysis also revealed parallel pathways and genes in both 
WT and E8 ATGko mutant induced tumors. When compared with E8ATGko, several genes associated 
with glucose metabolism [(Hexokinase 2, HK2) and uptake (Solute Carrier Family 2 Member 1, SLC2A1), 
growth factor (Placental Growth Factor, PGF)], and molecules in wounding-healing process [(Matrix 
Metallopeptidase 3, MMP3 and IL-20)] are significantly upregulated in WT CRPV induced tumors. We 
also found increased viral-host fusion transcripts in the tumors of WT genome than those of E8ATGko 
mutant genome. 

Conclusions: Host gene transcriptional profiles are correlated with the disease phenotypes. Viral 
integration may play a role in malignancies.
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HISTONE H3.3 CHAPERONE HIRA: A FRIEND OR FOE TO THE HUMAN PAPILLOMAVIRUS 
LIFECYLE? 

Ashley Della Fera1,2, Alison Mcbride1 
1National Institutes of Health, Laboratory Of Viral Diseases, National Institute Of Allergy And Infectious 
Diseases, Bethesda, United States of America, 2University of Maryland College Park, Biological Sciences 
Graduate Program, College Park, United States of America 

Introduction: HPV genomes exist in a nucleosomal state throughout the infectious cycle, even inside the 
virion, and packaged HPV genomes are enriched in histone H3.3. The histone H3.3 chaperone HIRA 
deposits H3.3 onto transcriptionally active chromatin throughout the cell cycle in a replication-independent 
manner and has been implicated in pro- and anti-viral responses. We hypothesized that HIRA could 
either promote or restrict the HPV life cycle by H3.3 deposition. Sp100 is an interferon inducible PML 
nuclear body protein that restricts the HPV life cycle at early and late times of infection. Here, we 
examined the role of HIRA in the HPV life cycle and investigated whether Sp100 restricts HPV infection 
through interaction with HIRA. 

Methods: The localization of HIRA, and related cellular proteins including Sp100, was examined in 
keratinocytes containing replicating HPV genomes using immunofluorescence and confocal microscopy. 
Additionally, HPV replication factories were generated by expression of the viral E1 and E2 proteins in the 
presence of the viral genome or origin containing plasmid. Cellular protein expression was down-
regulated by siRNA transfection. Southern blotting and quantitative real-time qPCR were performed to 
quantitate HPV genome amplification and transcription. 

Results: HIRA localized to HPV replication foci that form in differentiated keratinocytes and to those 
formed by expression of HPV16 E1/E2 proteins in the presence of a viral replicon. siRNA down-regulation 
of HIRA reduced late viral DNA replication and gene transcription, demonstrating that HIRA promotes 
genome amplification and viral gene expression during the late stage of the HPV life cycle. Furthermore, 
siRNA down-regulation of Sp100 showed that HIRA localized to viral replication foci in an Sp100-
independent manner. 

Conclusions: HIRA and Sp100 localize to HPV replication foci independently from one another and have 
opposing roles at late stages of the HPV life cycle.
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HIGH EXPRESSION OF NFX1-123, BUT NOT PABPC4, AUGMENTS HTERT MRNA IN LONG-TERM 
CULTURES OF 16E6-EXPRESSING KERATINOCYTES 

Caylin Billingsley1,2, Rachel Katzenellenbogen1,2 
1Indiana University School of Medicine, Microbiology And Immunology, Indianapolis, United States of 
America, 2Indiana University School of Medicine, Herman B Wells Center For Pediatric Research, 
Indianapolis, United States of America 

Introduction: Human papillomavirus 16 (HPV 16) is the most common HPV type found in cervical, 
anogenital, and head and neck cancers. The HPV 16 protein E6 (16E6) functions to dysregulate normal 
cellular processes, including post-transcriptional gene regulation. 16E6 binds to NFX1-123, which 
partners with cytoplasmic poly(A) binding proteins (PABPCs), and hijacks those proteins’ functions to 
post-transcriptionally regulate cellular differentiation, growth, and immortalization genes and pathways. 
This includes hTERT, the catalytic subunit of telomerase activated by 16E6, that drives cellular 
immortalization in HPV-associated cancers. In this study, we seek to understand the impact of NFX1-123 
and PABPCs on the longitudinal growth of 16E6 expressing cells, and the proliferation and differentiation 
pathways they collaboratively affect. 

Methods: We serially transduced and selected three biologically unique human foreskin keratinocytes 
(HFKs) with 16E6, and then either FLAG-tagged NFX1-123 (FWT), HA-tagged PABPC4, or an empty 
LXSN vector control. After selection, expression of the transduced genes was confirmed. Cells were 
plated at 5.0x105 cells and serially counted and collected every 3 days. Population doublings were 
calculated by dividing the 3-day cell count by the original plating density. Proliferation (hTERT) and 
differentiation (Notch1, Keratin 1, and Keratin 10) markers were analyzed by qPCR and western blot. 

Results: 16E6 expression was confirmed by qPCR and p53 protein degradation. NFX1-123 mRNA 
overexpression was confirmed by qPCR and FWT protein by western blot. PABPC4 mRNA 
overexpression was confirmed qPCR and HA-tagged PABPC4 protein by western blot. In 16E6/FWT 
HFKs, there was increased in hTERT expression in early passages compared to 16E6/LXSN and 
16E6/HA-PABPC4 HFKs. Additional gene expression modulations are being quantified. 

Conclusions: We confirmed the expression of 16E6, FWT, and HA-PABPC4 in HFK lines, and that 
hTERT expression increased specifically with co-expression of 16E6 and FLAG-tagged NFX1-123, and 
not with co-expression of 16E6 and HA-PABPC4.



  

610 
 

Shift 01-169 / #630 

Poster Viewing 
POSTER VIEWING - SHIFT 01: BASIC SCIENCE-01I. GENOMICS OF HPV-ASSOCIATED DISEASE 
04-18-2023 7:00 AM - 5:00 PM 

CORRELATION BETWEEN HPV16 VARIABILITY AND CD4+ COUNTS IN HIV CO-INFECTED 
WOMEN FROM ZIMBABWE. 

Jean-Marc Costanzi1,2, Racheal Dube Mandishora3,4, Margaret Pascoe5, Ole Herman Ambur6, Irene 
Kraus Christiansen2,7, Trine Ballestad Rounge1,8 
1University of Oslo, Centre Of Bioinformatics, Department Of Pharmacy, Oslo, Norway, 2Akershus 
University Hospital, Microbiology And Infection Control, Lørenskog, Norway, 3University of Zimbabwe 
Faculty of Medicine and Health Sciences, Medical Microbiology Unit, Harare, Zimbabwe, 4Moffitt Cancer 
Center, Center For Immunization And Infection Research In Cancer, Tampa, United States of 
America, 5Newlands Clinic, Women's Health Centre, Harare, Zimbabwe, 6Oslo Metropolitan university, 
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Oslo, Department Of Clinical Molecular Biology (epigen), Lørenskog, Norway, 8Cancer Registry of 
Norway, Department Of Research, Oslo, Norway 

Introduction: Cervical cancer is the leading cause of cancer related death for women in Zimbabwe, a 
country that is also severely impacted by the HIV pandemic with a prevalence of 13.9% in adults. 
Moreover, it has been shown that people-living-with-HIV have an increased risk of persistent HPV 
infections and related cancers. However, little is known about the effect that HIV has on HPV intra-host 
diversity. 

Methods: In this context, 29 formalin-fixed-paraffin-embedded (FFPE) tissue samples from women with 
HPV/HIV coinfection with histologically confirmed CIN3/VIN3 lesions or cervical/vaginal cancer diagnosis, 
were retrieved. The samples were analysed using the TaME-seq deep sequencing protocol, and 
nucleotide diversity (π) per sample and per gene (gene diversity) was calculated. To investigate the 
influence of HIV on HPV intra-host variation, the relationship between π and CD4+ count was calculated 
using a linear model. 

Results: In total, 16 samples passed the conservative filtering steps and were used for the analysis. 
Within those samples, 120 different single nucleotide variants were observed (mean: 53.1) and CD4+ 
count ranged from 196 to 717 cells/mm3 (mean: 428). The gene diversity π exhibited similar levels of 
diversity between the different gene regions (Figure 1). A significant relationship (p-value: 0.00239) was 
found between CD4+ count and nucleotide diversity (Figure 
2). 
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Conclusions: From our observations, there might be a correlation between the adaptive immune system 
and HPV nucleotide diversity. We speculate that the adaptive immune system may be responsible for 
mutations in the HPV genome, in turn enhancing the clearance of the virus. More analysis is required to 
better understand this potential mechanism.
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PREVALENCE OF HPV IN HEAD AND NECK CANCERS IN PUERTO RICO 
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Rico, 9University of Puerto Rico Comprehensive Cancer Center, Cancer Control And Population 
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Introduction: The incidence of head and neck cancers (HNC) associated to human papillomavirus (HPV) 
infections has increased in the last decades in the United States. In Puerto Rico, HNC are the fourth and 
twelfth most common cancers among Puerto Rican men and women, respectively. The aim of this 
retrospective study is to describe the prevalence of HPV infection, by anatomic site, among a sample of 
HNC tumors in Puerto Rico (PR), from 2008-2021. 

Methods: Formalin-fixed paraffin embedded (FFPE) HNC tissue samples were obtained from biobanks of 
two pathology laboratories in PR. DNA was extracted from 145 FFPE HNC tissue samples using standard 
methods. Detection of the presence of HPV and HPV genotyping was performed using the RHA kit HPV 
SPF10-LiPA25 that detects more than 40 HPV genotypes. Covariates obtained included age, sex, 
location of head and neck primary tumors, smoking and alcohol consumption. 

Results: Among the 145 samples analyzed, mean age of cases was 61.6 years ± 10.9 SD, 84.8% were 
men and 62.8% were known smokers. Among tumor types, the most commons cancers were larynx 
(48.3%), oral cavity (29.7%) and oropharynx (15.9%), while a smaller proportion were hypopharynx 
(4.1%) and nasopharynx (2.1%). Overall, 40.7% of all tumor samples were HPV-positive, 31.7% were 
positive to high-risk HPV types and 33.1% to HPV types included in the nonavalent vaccine. Among HPV-
positive samples, 49.2% were positive to HPV-16; the second most common HPV type was HPV-52 
(13.6%), followed by HPV-18 (11.9%). The prevalence of HPV positivity ranged from 100% in 
nasopharynx samples, 56.5% in oropharynx, 50.0% in hypopharynx, 35.7% in larynx to 34.9% in oral 
cavity. 

Conclusions: HPV was more commonly found in oropharyngeal samples. The most common HPV types 
found are included in currently available nonavalent vaccine. Further analysis is underway to estimate the 
HPV attributable fraction of HNC in Puerto Rico.
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WHOLE-GENOME SEQUENCING OF 860 HPV45 CASES AND CONTROLS IDENTIFIES GENETIC 
VARIANTS SPECIFICALLY ASSOCIATED WITH CERVICAL GLANDULAR LESIONS 
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Introduction: HPV45 causes ~6% of all cervical cancers and a greater proportion of adenocarcinomas 
(ADC). Little is known about how HPV45 genetic variation is related to risk of glandular and/or squamous 
cervical precancer and cancer. Objective: To investigate HPV45 sublineage and single nucleotide 
polymorphism (SNP) associations with histologic outcomes using HPV45 whole-genome sequencing of 
860 women in the NCI-Kaiser HPV PaP study. 

Methods: We sequenced HPV45 DNA samples from 141 CIN2, 80 CIN3, 15 AIS, 4 ADC, 7 squamous 
cell carcinoma (SCC), 2 cancers (unknown histology), and 611 controls (≤CIN1). To assess associations 
between each HPV45 sublineage and SNP with the worst outcome, we used Fisher exact tests and 
logistic regression to estimate the odds ratios (ORs). Analyses performed included and excluded 113 
women with HPV16 coinfections. 

Results: HPV45 was classified into one of seven sublineages (A1-5, B1-2), two of which (A4 and A5) we 
discovered in this population. Compared to the most common A1 sublineage, A2 and B2 were similarly 
associated with risk of CIN3+ (A2, OR=3.7, 95%CI 1.4-9.3) and glandular lesions (AIS/ADC; A2, OR 6.9, 
95%CI 0.8-62.3). Women who self-reported as Asian with A2 (enriched in women of Asian origins) had 
greater cervical precancer/cancer risks than all other women (OR=7.2, 95%CI 1.3-38.9). At a finer level, 
we evaluated individual HPV45 SNPs with a minor allele frequency (MAF) ≥1% (n=262) among samples 
associated with histologic outcomes. We identified one SNP associated with CIN3/SCC (MAF=27.9%, 
URR, OR=3.40; 95%CI 1.8-6.6) and four different SNPs associated with AIS/ADC after correction for 
multiple tests (MAFs=1.5%-3.2%; E1, OR=32.1, 95%CI 6.8-151.6; URR, OR=27.5, 95%CI 6.0-125.9; E2, 
OR=21.0, 95%CI 3.7-120.4; E1, OR=13.4, 95%CI 3.2-56.0). 

Conclusions: We show that HPV45 genetic variation is associated with glandular lesions. Further studies 
of these genetic variants may improve our understanding of glandular lesion etiology.
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CHIMERIC L2-BASED VLP TARGETING GENUS BETA PAPILLOMAVIRUSES 
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Ogris2, Reinhard Kirnbauer1 
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Introduction: Human betapapillomaviruses (βHPV) have been implicated in the development of 
cutaneous squamous cell cancer in patients with the rare genodermatosis Epidermodysplasia 
verruciformis and in immunosuppressed individuals like organ transplant recipients or HIV+ people. 
Licensed HPV vaccines that are based upon L1 virus-like particles (VLP) provide type-restricted 
protection only against the most common mucosal alpha HPV types causing anogenital cancer and 
genital warts. None of these multivalent vaccines target any of the cutaneous βHPV. A strategy to 
develop a broad-spectrum βHPV vaccine is based upon the minor structural protein L2. In contrast to L1, 
L2 can induce low titers of cross-neutralizing antibodies mediated by N-terminal epitopes. 

Methods: We have generated monoclonal antibodies (mAbs) against the N-terminal L2 protein (amino 
acids 10-142) of five βHPV types to identify cross-neutralization B-cell epitopes. Four distinct mAbs were 
obtained that showed cross-neutralization against a panel of tested βHPV pseudovirion (PsV) types. In a 
murine genital challenge model, two of the four mAbs (cross-)protected mice against experimental 
challenge with tested βHPV PsV types HPV5/24/38. 

Results: In order to circumvent L2’s low immunogenicity in L2 peptide/protein immunizations, we have 
used the novel βHPV cross-neutralization epitopes to design chimeric VLP by genetic insertion into the 
αHPV16 L1 DE surface loop. Four chimeric VLP with the respective single epitope insertion were 
generated, and a chimeric VLP with a longer insert encompassing two of the epitopes. VLP assembly 
was confirmed by transmission electron microscopy and ELISA using conformation-dependent mAbs to 
HPV16 L1, and VLP were used for mouse immunizations using Freund’s adjuvant. Four of the five 
chimeric VLP induced sera that broadly cross-neutralized eight tested βHPV types 5/8/20/24/38/76/92/96 
(titers ranging from 50-3,200) and hr mucosal αHPV16 (ranging from 3,200-51,200). 

Conclusions: In conclusion, unlike licensed HPV vaccines targeting αHPV, the novel βHPV-targeting 
chimeric VLP elicit broad immunity against βHPV involved in skin cancer development.
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DEVELOPMENT OF HPV-35 VLP SEROLOGY ASSAYS FOR ASSESSMENT OF IMMUNE 
RESPONSES TO HPV-35 AFTER INFECTION AND VACCINATION 

Kathleen Cho, Troy Kemp, Ligia Pinto 
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Serology Laboratory, Frederick, United States of America 

Introduction: Human papillomavirus (HPV) is the leading cause of cervical cancer which is the fourth 
most prevalent cancer in women worldwide. HPV-16 and HPV-18 are the two most common HPV types 
leading to cervical cancer, however other HPV-16-related types, namely HPV-35, the closest related to 
HPV-16, accounts for 2% of invasive cervical cancers worldwide, and possibly as much as 10% in sub-
Saharan Africa. This HPV type is not included in currently licensed vaccines. Further investigation into the 
potential cross-protection against HPV-35 by currently licensed vaccines is needed to determine whether 
the addition of HPV-35 to the next generation of vaccines would result in a broader coverage for women 
of African ancestry. Here, we focused specifically on developing serology assays to measure anti-HPV-35 
antibodies using enzyme-linked immunosorbent assays (ELISA), and pseudovirion-based neutralization 
assays (PBNA). 

Methods: The ELISA and PBNA assays used in this study have been previously used and optimized for 
other HPV types including HPV-16 and HPV-18, but further optimization and qualification was required for 
this new HPV type of interest, HPV-35. HPV-35 L1L2 virus-like particles (VLPs) were produced and 
characterized through electron microscopy to provide insight into VLP structure, confirming the 
characteristic icosahedral geometry and evaluation of the L1 structural proteins with an Agilent 2100 
Bioanalyzer. The assay specificity for HPV-35 antibody binding was assessed by ELISA using various 
HPV type-specific monoclonal antibodies. 

Results: Assay qualification is underway to determine sensitivity, lowest level of detection, and assay 
precision. 

Conclusions: Qualified HPV-35 binding and neutralization assays will allow us to understand if current 
vaccines induce any neutralizing antibody responses against HPV-35 and assess next generation 
vaccines that may target HPV-35 and thus cervical cancer, particularly for women in those high-risk ethnic 
groups.
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BETA HUMAN PAPILLOMAVIRUS INCREASES ALTERNATIVE END JOINING REPAIR PATHWAY 
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Introduction: Each year, Americans spend about four billion dollars treating over three million non-
melanoma skin cancers. Cutaneous beta genus human papillomavirus, including β-HPV8, infections 
contribute to this burden in certain immunocompromised populations. β-HPV8 is hypothesized to increase 
the risk of cancer by making UV more mutagenic. β-HPV8 expresses a protein (β-HPV8 E6) known to 
disrupt DNA repair by binding and destabilizing p300, a transcription factor for multiple DNA repair genes. 
This makes UV exposure more likely to result in more deleterious lesions called double stranded breaks 
(DSBs). We previously found that β-HPV8 E6hinders two primary DSB repair pathways, non-homologous 
end joining and homologous recombination but does not stop DSB repair. Since the primary repair 
pathways are disrupted, we hypothesized that β-HPV8 E6 caused cells to use a mutagenic backup DSB 
repair pathway, alternative end joining (alt-EJ). 

Methods: A GFP based reporter to measure alt-EJ efficiency. Immunofluorescence microscopy was used 
to detect H2AX foci, a standard DSB marker. Small molecule inhibitors were used to manipulate repair 
pathway usage. Next generation and whole genome sequencing were used to detect mutations. 
Computational Analysis was used to identify mutational signatures associated with alt-EJ. 

Results: Consistent with our hypothesis, we found that β-HPV8 E6 increases the use of alt-EJ measured 
by reporter assay. Chemical inhibition of alt-EJ lead to persistent pH2AX foci following DSB induction. 
Sequencing demonstrated that β-HPV E6 makes DSB to be significantly more mutagenic and analysis of 
these data demonstrated that these mutations were associated with alt-EJ. 

Conclusions: We conclude that β-HPV8 E6 cause mutations by promoting the use of alt-EJ.
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C-JUN AND P53 COOPERATION IN Β-HPV-38 TRANSCRIPTIONAL REGULATION 
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Introduction: While the role of mucosal high-risk HPVs (HR HPVs) in cervical carcinogenesis is well 
understood, less is known about the cutaneous β-HPVs transforming properties. To become 
transcriptionally active and express E6 and E7 oncogenes, HPVs essentially require a permissive cellular 
environment. Particularly, cellular transcription factors (TFs) are essential for determining the fine-tuned 
magnitude and temporal regulation of viral transcription. The most notable refers to the composition of 
TFs that directly bind to the non-coding region of the HPV genome, designated as Long Control Region 
(LCR). It is well known for all alpha-HPV types investigated so far that the activator protein 1 (AP-1) 
binding at the LCR plays a crucial role in viral transcriptional activation and therefore leads to constitutive 
expression of E6 and E7. c-Jun is the most extensively studied and the major transcriptional activator of 
the AP-1 family. The stress response of c-Jun has an important synergistic interaction with p53-regulated 
pathways, such as DNA repair and cell cycle checkpoints regulation. However, few studies address the 
role of these TFs upon cutaneous β-HPV transcription. Therefore, we investigated the cooperation of c-
Jun with p53 on the regulation of the transcriptional activity of the cutaneous HPVs. 

Methods: The transcriptional activity of HPV-5, -38, and -49 was measured by luciferase reporter assays. 
Next, we address the question of whether c-Jun and p53 directly interact with HPV-38 LCR by EMSA, 
DNA-pull-down, and ChIP assays. 

Results: We found that the ectopic co-expression of c-Jun and p53 resulted in strong activation of the 
HPV-38 promoter, but not HPV-5 and -49. Furthermore, we demonstrated that c-Jun and p53 interact 
directly in multiple sites along the HPV-38 LCR. 

Conclusions: The data presented in this study provide novel insight regarding an interplay between 
these important cellular players and the cutaneous β-HPV transcriptional status.



  

619 
 

Shift 01-176 / #851 

Poster Viewing 
POSTER VIEWING - SHIFT 01: BASIC SCIENCE-01L. MICROBIOME 
04-18-2023 7:00 AM - 5:00 PM 

MICROBIOME HPV-ASSOCIATED FEATURES ARE DETECTABLE IN PHYSICIAN- AND SELF-
COLLECTED CERVICOVAGINAL SAMPLES 
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Bruni1, Miquel Angel Pavon Ribas1,2 
1Catalan Institute of Oncology, Bellvitge Biomedical Research Institute (IDIBELL), Cancer Epidemiology 
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Introduction: Growing evidence suggest that the cervicovaginal microbiota could play a significant role in 
HPV life cycle. Cervical cancer screening samples could be tested to determine the microbiome 
composition and help to identify women with an increased risk of suffering high-grade lesions or cancer. 
We aim to analyse how sampling methods may affect the microbiome composition comparing liquid-
based cytology (LBC) physician-collected and Evalyn brush Self-collected specimens (SCS). 

Methods: We analysed 20 pairs of LBC and SCS collected from 11 HR-HPV positives and 9 HPV 
negative samples from a screening population. Total DNA was isolated, and full-length 16S rRNA gene 
copies were amplified and barcoded by PCR. Amplicons were later sequenced in 12-plex groups using a 
MinION device (Oxford Nanopore Technologies). Samples with less than 10.000 reads and a Q-score 
lower than 16 were discarded (n=10). Finally, the taxonomy was assigned to 16 HPV+ and 12 HPV- 
samples (n=30) at the genus level using Kraken2 software. 

Results: Microbiome composition alterations in HPV-positive samples were detected in both LBC and 
SCS[Figure1], and microbiome proportions remain constant for all the pairs (p>0.9). HPV-positive 
samples were associated with a higher genus diversity than negative samples with borderline significance 
(p=0.052). No differences were found between LCB and SCS (p=0.92)[Figure2]. HPV-positive samples 
showed a higher concentration of bacillus (p=0.04) and a decreased lactobacillus (p=0.09) compared to 
HPV-negative 
samples[Figure3]. 
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 Figure1: Paired samples are found close to each other and HPV positive samples are more dispersed 
than 
negative. 

 Figure2: No differences in microbiome composition were found between sample type groups 
(p=0.92). 
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 Figure3: Differences between HPV positive and negative samples groups. *Statistically 
significant(p<0.05) 

Conclusions: HPV status appears to be strongly associated with a distinctive microbiome. These 
preliminary results indicate that similar microbiome composition can be detected irrespective of the 
sampling approach of the vaginal-cervical specimens. Further research is warranted to confirm these 
results.
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METATRANSCRIPTOME ANALYSIS IN HUMAN PAPILLOMAVIRUS NEGATIVE CERVICAL 
CANCERS 

Camilla Lagheden, Laila Sara Arroyo Mühr, Agustín Ure 
Karolinska Institutet and Karolinska University Hospital, Center For Cervical Cancer Prevention, 
Stockholm, Sweden 

Introduction: Some invasive cervical cancers may test negative by HPV PCR. HPV- negative cervical 
cancers are associated with symptomatic detection, late-stage diagnosis, and worse prognosis. Whether 
infectious agents other than HPV may be associated with HPV-negative cancers is not known. We aimed 
to compare the metatranscriptome present in HPV PCR positive cervical cancers with the 
metatranscriptome present in HPV negative cancers. 

Methods: We previously requested all invasive cervical cancers in Sweden during 10-year period and 
subjected them to HPV genotyping using HPV PCR-Luminex. FFPE specimens that were HPV negative 
(392/29850), together with a set of 59 HPV PCR positive specimens (used as positive controls), were 
further subjected to an unbiased total DNA and cDNA sequencing using Novaseq 6000 to ensure 
complete detection of HPVs. A total of 223/392 cervical cancers were still HPV-negative after sequencing. 
We now selected all 223 HPV negative specimens and compared the metatranscriptome present with the 
metagenomes detected in 223 HPV PCR positive cancers using the Kraken2 bioinformatic pipeline. A 
total of 11 blank paraffin block pools were used as negative controls. 

Results: Overall, 84 bacterial genera were detected with 6/84 genera being present in all samples in both 
groups (HPV positive and HPV negative). No significant bacterial difference was found among HPV 
positive and HPV negative specimens. There were a total of 63 different viral genera, with 6/63 being 
positive in all samples. Except for alphapapillomaviruses that were transcribed in all HPV PCR-positive 
specimens, no other virus was associated with any significant difference among the HPV PCR positive 
and HPV negative specimens. 

Conclusions: Metatranscriptome analysis of bacteria and viruses present in HPV positive and HPV 
negative cervical cancers shows no significant difference in bacteria or viruses present (besides HPV). 
Further characterization of the biologically distinct group of HPV-negative cervical cancers should 
probably focus on the human transcriptome.
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CERVICAL MICROBIOTA PROFILES IN PRECANCER LESIONS AND CERVICAL CANCER AMONG 
ETHIOPIAN WOMEN 

Brhanu Endallew, Ededia Firdawoke, Tamrat Abebe 
Addis Ababa University, School Of Medicine, Department Of Microbiology, Immunology And Parasitology, 
Addis Ababa, Ethiopia 

Introduction: Although high-risk human papillomavirus (hr-HPV) infection is a well-established risk factor 
for cervical cancer, other co-factors within the local microenvironment may play an important role in the 
development of cervical cancer. Therefore, this study aimed to characterize cervical microbiome in 
Ethiopian cervical cancer patients and compare the microbiota diversity and composition with dysplasia 
and healthy women. 

Methods: This study comprised 120 Ethiopian women (60 cervical cancer patients who had not received 
any treatment, 25 women with dysplasia and 35 healthy women. Cervical specimens were collected with 
either Isohelix TM DNA Buccal swab or an Evalyn® Brush. We characterized the 16S rDNA cervical 
microbiome sequencing. Shannon and Simpson diversity indices were used to evaluate alpha diversity. 
Beta diversity was examined using principal coordinate analysis (PCoA) of weighted Unifrac distances. 
Relative abundance of microbial taxa was compared between samples. 

Results: Alpha diversity was significantly higher in patients with cervical cancer than in patients with 
cervical dysplasia and healthy women (p<0.01). Beta diversity was also significantly different in cervical 
cancer patients (weighted UniFrac Bray-Curtis, p<0.01). The microbiome composition was different in 
low-grade squamous intraepithelial lesion (LSIL), as compared to high-grade squamous intraepithelial 
lesion (HISL), and patients with cancer. In addition, Lactobacillus iners were particularly enriched in 
patients with cancer. High relative abundance of Lactobacillus was identified in dysplasia and healthy 
groups, while Porphyromonas, Prevotella, Bacteroides, and Anaerococcus predominated in the cervical 
cancer group. 

Conclusions: This study has found differences in cervical microbiota diversity, composition, and relative 
abundance between cervical cancer patients, women with dysplasia, and healthy controls. Additional 
studies need to be carried out in Ethiopia or any other regions in order to control for variation in sample 
collection and determine if cancer enriched organisms contribute to cancer progression
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AT11-GUIDED LIPOSOMES FOR HUMAN PAPILLOMA VIRUS CANCER: DEVELOPMENT AND 
CHARACTERIZATION OF A NOVEL APPROACH 

Carla Cruz1, Jéssica Nunes1, Paula Oliveira2 
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Introduction: Conventional anticancer therapies present low specificity, leading to several secondary 
effects. To improve these drawbacks, aptamers able to fold into G-quadruplex (G4), with higher stability, 
are being used to promote drugs accumulation in cancer cells. AS1411 is a G4 aptamer able to recognize 
nucleolin, a protein overexpressed in cancer cells’ surface. This aptamer was tested in phase II clinical 
trials but showed low response rates and suboptimal pharmacokinetics. Nevertheless, AS1411 is being 
used as targeting agent. Moreover, AS1411 derivatives have been proposed, with improved toxicity and 
high affinity to nucleolin. In this sense, we propose to use AT11, an AS1411 derivative, to functionalized 
liposomes and improve the selectivity of C8 (a potential anticancer drug) into oral cancer. 

Methods: Thus, we produced liposomes (blank or C8-associated) by ethanol injection method to, then, 
functionalize with 5’-Cy5-AT11-TEG-Cholesteryl-3’. The resulting liposomes were characterized by 
dynamic light scattering. C8 association was determined by UV/vis spectroscopy and the AT11 
functionalization was determined by SDS-PAGE. The effect of blank and C8-associated liposomes on oral 
cancer positive for HPV16 (UPCI-SCC-154) and healthy (Het1A) cells’ viability was determined by MTT 
and the internalization of AT11-liposomes in UPCI-SCC-154 cells was visualized by fluorescence 
microscopy. 

Results: Through this production method we obtained liposomes with hydrodynamic diameters ranging 
from 148 to 168 nm and C8 was efficiently associated (~100%). When UPCI-SCC1-54 and Het1A cells 
were treated with blank liposomes, the cell viability was almost unaffected. After treating with C8-
associated liposomes, both cell lines showed a dose-response effect. Additionally, we observed that 
AT11-liposomes can internalize and reach the cytoplasm of UPCI-SCC-154 cell line. 

Conclusions: Overall, these findings suggest that the tested liposomes are promising drug carriers for 
oral cancer therapy.
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DEVELOPMENT OF GEL FORMULATION FOR HUMAN PAPILLOMAVIRUS-INDUCED LESIONS 
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Beira Interior, Covilhã, Portugal 

Introduction: Cervical cancer is one of the most common cancers with human papillomavirus (HPV) 
being responsible for most of the cases. The current standard treatments are invasive, with limited 
effectiveness and undesirable side-effects, namely lead to infertility and regrettably, about 50% of the 
cancer patients will die. Thus, improving treatment options for cervical HPV-related lesions is still a 
priority. The use of vaginal formulations is often indicated for local drug delivery and previous studies 
shown that Thymus vulgaris essential oil (TEO) can be a excipient to include in gel formulations, since it 
has anticancer properties. Moreover, AT11, a DNA aptamer, can act a targeting agent, and through its 
conjugation with liposomes it is expected to improve the anticancer selectivity of potential anticancer 
drugs. 

Methods: The formulations were prepared based on the universal placebo formulation, combined with 
TEO and the AT11-guided liposomes with C8 associated. The resulting formulations were characterized in 
terms of pH and buffering capacity, osmolality, and viscosity. To assess their biological effect, cell viability 
assays were performed using MTT in both HeLa and NHDF cell lines. 

Results: We produced liposomes (blank or C8-associated) by ethanol injection method to, then, 
functionalize with 5’-Cy5-AT11-TEG-Cholesteryl-3’. The resulting liposomes were characterized by 
dynamic light scattering. C8 association was determined by UV/vis spectroscopy and the AT11 
functionalization was determined by SDS-PAGE. After treating with C8-associated liposomes, both cell 
lines showed a dose-response effect. The MTT assay revealed an increase in the cytotoxic effect of 
formulations loaded with AT11-guided liposomes with C8 associated in the presence of thyme. Even 
though TEO presented some toxicity against the healthy cell line, it was greater in HeLa cells. 
Additionally, we observed that AT11-liposomes can internalize and reach the cytoplasm of these cell 
lines. 

Conclusions: Therefore, the developed vaginal gel formulations are suitable candidates for local cervical 
delivery of anti-HPV drugs.
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RNA-GUIDED NANOPARTICLES FOR ORAL CANCER THERAPY 
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Introduction: Oral cancer is characterized by mouth and oropharyngeal cancer. Human papillomavirus is 
the most commonly associated with oral cancer, especially types 16, 18, 31, 33, 35, and 39. Currently, 
there are several therapeutic options, however, none is fully effective. To overcome these limitations, 
selective drug targeting methodologies have been employed, namely RNA functionalized nanoparticles to 
enhance drug delivery. 

Methods: Firstly, RNA secondary structure and interaction with C8, dexamethasone and nucleolin were 
evaluated through spectroscopic techniques, namely circular dichroism (CD), nuclear magnetic 
resonance (NMR) and fluorimetry titrations. Then, size and encapsulation efficiency of functionalized 
liposomes were evaluated by dynamic light scattering (DLS) and UV-visible, respectively. Finally, in vitro 
studies were used to assess cell viability and RNA internalization, whether or not via nucleolin. To 
achieve this, two different cell lines were studied, namely non-malignant (NHDF) and a HPV-positive cell 
line derived from a squamous cell carcinoma of the tongue (UPCI-SCC154). 

Results: The biophysical results showed that RNA did not form a secondary structure and interact with 
nucleolin with higher affinity even when interacting with drugs C8 and dexamethasone. The liposomes 
were effectively functionalized with RNA and loaded with C8 or dexamethasone, as observed in the 
electrophoresis and UV-Visible spectroscopy and presented a size close to 160 nm. RNA-coated 
liposomes loaded with C8 or dexamethasone showed a significant reduction in cancer cell viability and the 
RNA was effectively internalized in cancer cells, but not via nucleolin. 

Conclusions: C8 and dexamethasone ligands, despite the non-stabilization of the RNA structure, 
increase the affinity to nucleolin and present considerable cytotoxic effect in SCC-154 and NHDF cells. 
The developed nanosystems, namely the RNA-coated liposomes carrying C8 and dexamethasone, 
displayed high cytotoxicity and selectivity for SCC-154 cells in detriment of NHDF cells. Overall, this 
approach could bring advantages to the therapy of HPV-positive oral cancer.
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APPLICATION OF ESTROGEN AS AN HPV THERAPEUTIC STUMBLES ON STROMA 
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Introduction: Currently, there are no specific antiviral therapeutic approaches targeting Human 
papillomaviruses (HPVs), which cause around 5% of all human cancers. Specific antiviral reagents are 
particularly needed for HPV-related head and neck squamous cell carcinomas (HPV+HNSCCs) whose 
incidence is increasing and for which there are no early diagnostic tools available for combatting this 
disease. HPV+HNSCCs are found at 4-fold higher levels in men than in women, suggesting there are sex-
related differences in the development of these cancers. 

Methods: Using data from The Cancer Genome Atlas (TCGA), we and others have shown that the 
estrogen receptor alpha (ERα) is overexpressed in HPV+HNSCC and that these elevated levels are 
associated with an improved disease outcome. Moreover, we have demonstrated that 17-estradiol 
(estrogen) attenuates the growth and cell viability of HPV+ keratinocytes and HPV+ cancer cells in vitro, 
but not HPV- keratinocytes or HPV- cancer cells. 

Results: Sensitization occurs via numerous mechanisms: 1) at the level of viral transcription 2) through 
interactions with E6 and E7 3) through manipulation of cell survival and cell death pathways. Knockdown 
of ERα revealed that estrogenic viral transcriptional control is receptor-dependent. We are working to 
further elucidate these specific mechanisms. Our recent work has continued to focus on whether estrogen 
has therapeutic potential for the treatment of HPV+ cancers. Expansion of this work into in vivo models 
revealed a lack of response to estrogen alone or in combination with CRT. In vitro co-culture studies then 
revealed that stromal interaction alters the response to estrogen; markedly changing cell growth and 
viability, in part, via p53 mediation. 

Conclusions: Current investigations seek to determine the mechanism by which stromal support alters 
estrogenic sensitization, expand coculture studies to other chemotherapeutics, and elucidate one 
possible explanation for the common downfall in the leap from bench to bedside for many translational 
treatment paradigms.
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Introduction: Human papillomavirus (HPV) extended genotyping (XGT) beyond HPV16/18 can provide 
risk-based patient management to optimize outcomes of cervical cancer screening (CCS) programs. 
Additionally, self-sampling for HPV can increase CCS uptake compared to conventional screening 
modalities. Perspectives on XGT and self-sampling remain limited in Singapore. We aimed to explore the 
perspectives of healthcare providers (HCPs) on both approaches in Singapore. 

Methods: Physicians, nurses, program administrators and laboratory technicians involved with CCS were 
invited for a one-on-one semi-structured interview conducted over Zoom between May to August 2021. 
The interviews were transcribed and analyzed using thematic analysis. 

Results: Eighteen HCPs from 12 institutions were interviewed, in which 61.1% were women and 72.2% 
worked in public health institutions. Four key themes were discussed: 1) value and utility of XGT, 2) 
considerations for advancing XGT in Singapore, 3) Value and utility of self-sampling, and 4) 
implementation considerations for self-sampling. XGT could play an important role in the management of 
persistent HPV infections, and non-HPV16/18 genotypes that pose high risk of disease, especially with a 
shift in HPV epidemiology due to increasing HPV vaccine uptake. More awareness and guidance are 
needed for a wider adoption of XGT in clinical practice. Self-sampling was viewed favorably to increase 
CCS uptake, as it can address key patient barriers, increase screening accessibility, and reduce time 
spent for clinic consultations. The reliability of patient-collected samples was raised by some participants. 
Lower acceptance for self-sampling may also be observed among older women. Additionally, the 
distribution, labelling, and submission of test kits, along with the dissemination of screening results, are 
critical operational considerations for self-sampling. 

Conclusions: Based on the HCPs’ perspective, XGT and self-sampling can play an important role in 
optimizing the national CCS program in Singapore. Insights from this study are directly relevant to 
improving the CCS program in Singapore.
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CERVICAL CANCER SELF-SCREENING OUTREACH TO UNSERVED POPULATIONS 
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Introduction: Cervical cancer screening is not equally accessible to all women in the US. The un/under-
screened women contribute to nearly 75% of the cervical cancers that are detected. Self-sampling for 
HPV testing is an option for cervical cancer screening that may alleviate the continued cancer burden. 
Our research aims to assess the acceptability of vaginal and urine-based HPV self-screening kits. 

Methods: Women who have not been screened for at least three years volunteered to participate in our 
self-sampling study. The 126 women presented to us from our community partners in southeast Michigan: 
African American, Arab American, and rural White women between the ages of 30-65 years. The women 
were randomized to receive vaginal and urine self-sampling kits to use at home, followed by a semi-
structured phone interview and paper questionnaire. 

Results: The average age of participants was 46.5 years. The self-sampling kits returned with a 25.4% 
positive rate for high-risk human papillomavirus (HR HPV). 88.9% indicated a preference for self-sampling 
over traditional clinician-directed screening. Of the women who preferred self-sampling, 79.4% preferred 
to use the self-sampling kits at home versus in a clinic setting. Overall, participants reported that the kits 
would positively impact cervical cancer screening, with 70.6% indicating they would have a higher 
likelihood of being screened in the future if self-completed screening occurred. 

Conclusions: Our research suggests that women believe home-based self-sampling is an acceptable 
screening method for cervical cancer and would positively impact their choice to screen in the future.
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BY THE CERVICAL CANCER SCREENING PROGRAM 
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Introduction: The implementation of primary HPV screening and increasing cervical screening 
participation are major challenges to cervical cancer screening in the Czech Republic. The offering of 
self-sampling to cervical screening non-attenders could significantly increase participation as was shown 
in several European countries. The objective of this study was to bring the pilot data about the 
acceptance of self-sampling by Czech women and to find out the high-risk HPV (hrHPV) prevalence in 
the screening population. 

Methods: Evalyn® Brush self-sampling kits (Rovers Medical Devices) were distributed by mail between 
October 2019 and March 2020 to 6388 women aged 30-65. Women were chosen regardless of their 
cervical cancer attendance. After the self-sampling, samples were returned free of charge by regular mail. 
All samples were tested for hrHPV DNA using the Qiascreen HPV PCR Test (Qiagen). Results were 
delivered to women by mail or e-mail with the recommendation to schedule the check-up regardless of 
their HPV status. 

Results: The response rate in this study was 7.61% (486/6388). All samples were suitable for analysis 
using Qiascreen by which hrHPVs were detected in 7.47% (36/486) self-samples. Seven HPV16 (19.4%), 
one HPV18 (19.4 %), and 28 other (77.7 %) high-risk HPV-positive cervical/vaginal samples were 
identified. 

Conclusions: HrHPV was detected in 7.61% of women chosen from the cervical cancer screening 
population. The offering of self-sampling could significantly increase the attendance of Czech women in 
the cervical screening program. This work was supported by grants: IGA_LF_2022_012, 
CZ.02.1.01/0.0/0.0/16_019/0000868, Programme EXCELES, ID Project No. LX22NPO5103, LM2018133 
and charity Cancer Research Czech Republic.
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Introduction: Long-term non-attendance in cervical screening is a common obstacle in decreasing 
cervical cancer incidence and mortality. Addressed invitations for pre-scheduled check-ups or reminders 
of long-term non-attending in the screening represent a possible way of increasing coverage of the 
unscreened population. Still, the direct distribution of self-sampling kits for human papillomavirus (HPV) 
testing is suggested to possess a better response for the involvement of non-attenders in screening. This 
study aimed to bring pilot data on the response rate for the addressed distribution of self-sampling kits in 
the Czech Republic. 

Methods: In July 2021, self-sampling kits (Evalyn® Brush, Rovers Medical Devices) were distributed. 
Only women aged 30-65 who hadn´t attended a regular screening check-up for more than three 
consecutive years were enrolled. They were asked to collect vaginal/cervical self-samples at home and 
send the self-samples to the laboratory free of charge by regular mail. Anyplex™ II HPV HR Detection 
assay (Seegene Inc.) was used for HPV testing, and results were delivered to women with the referral for 
scheduling the check-up regardless of their HPV status. 

Results: In total, 653 self-sampling devices were distributed. The response rate among non-attenders 
was 9,04 % (59/653), with most samples (98 %) returned within two months since distribution. High-risk 
HPVs were detected in 10,2 % (6/59) self-samples. Two HPV16 (33,3 %), one HPV18 (16,6 %), and 
three other (50 %) high-risk HPV-positive cervical/vaginal samples were identified. 

Conclusions: Direct distribution of self-sampling kits increased the participation of non-attenders in 
cervical screening in the Czech Republic. However, the response rate remained lower than expected. 
Based on that, this pilot study was extended, and additional distribution of 5,000 self-sampling kits is 
ongoing to reinforce the importance of cervical screening. This study was supported by the project 
ENOCH (CZ.02.1.01/0.0/0.0/16_019/0000868), the internal grant of Palacky University 
(IGA_LF_UP_2022_012), and the Cancer Research foundation Czech Republic.
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CLINICAL VALIDATION OF ONCOPREDICT SCREENING HPV ASSAY ON SELF-SAMPLES WITHIN 
THE VALHUDES FRAMEWORK 

Ardashel Latsuzbaia1, Marianna Martinelli2, Chiara Giubbi2, Anna Daniela Iacobone3, Beatrice 
Bussi4, Roberto Pietri5, Kate Cuschieri6, Clementina Cocuzza2, Marc Arbyn7 
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Introduction: HPV testing on self-samples is an alternative method to detect cervical precancer in 
women who do not participate in cervical cancer screening. VALHUDES is a research framework 
assessing the accuracy of HPV testing on vaginal and urine self-samples compared to clinician-collected 
samples. In this study we evaluated the clinical accuracy of PCR-based Oncopredict Screening (SCR) 
assay (Hiantis). 

Methods: A total of 590 (median age 38, range: 25-64) women recruited at four colposcopy centres 
(Brescia, Edinburgh, Milan and Sassari) (NCT04312737) with valid HPV test result and histological 
outcome were included in the study. Urine and vaginal self-samples were collected prior to colposcopy 
with Colli-Pee device (Novosanis) and FLOQSwab (Copan), respectively. Matched cervical samples were 
taken by gynaecologists with a Cervex-Brush (Rovers Medical Devices). Dry vaginal samples were 
suspended into 5ml PreservCyt or eNAT (Copan) solution, whereas cervical samples were suspended 
into 20 ml PresrvCyt. Colii-Pee device contained 7ml UCM allowing collection of 13 ml first-void urine. 
Colposcopy and histological assessment of biopsies were used as reference standard. HPV positivity was 
defined with cycle threshold (Ct) <=40. 

Results: HPV testing with Oncopredict SCR assay was similarly sensitive to detect CIN2+ (ratio=0.95 
[95%CI 0.88-1.02] and CIN3+ (ratio=0.96 [95%CI 0.88-1.05]) and specific to identify <CIN2 (ratio=1.01 
[95%CI 0.94-1.08]) on urine versus cervical samples. The clinical sensitivity for CIN2+ (0.95 [95%CI 0.90-
1.01]) and CIN3+ (0.96 [95%CI 0.89-1.04]) on vaginal samples was similar to cervical, whereas, the 
clinical specificity was 8% lower (ratio=0.92 [95%CI 0.86-0.97]). A posterior cut-off optimisation resulted in 
specificity improvement (ratio=0.94 [95%CI 0.89-1.002]) with no change in sensitivity (Ct<=38). 

Conclusions: Clinical accuracy of the Oncopredict SCR assay on self-collected vaginal and first-void 
urine samples were not different from clinician-taken cervical samples. Specificity on vaginal samples was 
lower but could be improved with optimised Ct cut-off values.
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SELF- VERSUS CLINICIAN-COLLECTED SAMPLES FOR THE DETECTION OF HPV BY 14-TYPE 
DNA AND 7-TYPE MRNA TESTS 
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General de Mexico “Eduardo Liceaga”, Department Of Colposcopy, Mexico City, Mexico, 3Hospital 
General de Mexico “Eduardo Liceaga”, Oncoly-ginecology Department (r5), Mexico City, 
Mexico, 4University Hospital of North Norway, Clinical Pathology, Tromsø, Norway 

Introduction: Cervical cancer remains a major public health problem in Mexico. Self-sampling for HPV 
testing increases access to screening and population coverage. E6/E7 mRNA detection has been 
identified as a potential biomarker for triage of DNA-positive women. The aim of this study was to 
compare self-sampling versus clinician-sampling for complete molecular HPV diagnostics, with respect to 
sample quality, positivity rates and relevance for referral to colposcopy. 

Methods: 505 women aged 30–65 years at Mexico General Hospital underwent self-sampling (Mia by 
XytoTest) and clinician-sampling (Cervex by Rovers). Samples were tested for HR-HPV DNA (RealTime 
hrHPV, Abbott (14 types)) and E6/E7 mRNA (PreTect HPV-Proofer`7, genotyping 16-18-31-33-45-52-58). 
Follow-up was in line with national guidelines. Cytology/histology results were not accessible. 

Results: HPV-DNA prevalence was 22.8% in self-collected versus 19.2% in clinician-collected samples 
(P=0.19). Overexpression of mRNA E6/E7 from 7 HPV types was 7.1% and 6.3%, respectively (P=0.71). 
Overall agreement between the two collection methods was fair, with a concordance rate of 78.2% 
(390/505), k=0.34 (95% CI: 0.25-0.44), P<0.001, for the HPV-DNA test and 92.5% (467/505), k=0.40 
(95% CI: 0.25-0.56), P<0.001, for the mRNA test, respectively. The self-sampled aliquot contained about 
3 times more cells compared to clinician taken aliquot; 1.87 million cells/ml versus 0.63 million cells/ml, 
respectively. 

Conclusions: Self-sampling (Mia by XytoTest) is as reliable as clinician-sampling for HPV testing and 
allows direct HPV mRNA genotyping. Self-sampling is an effective strategy to reach under screened 
women. The high prevalence of DNA positive results reflects the need for reflex triage, thereby reducing 
unnecessary colposcopies, women’s uncertainties, and cost. A low positivity rate of concurrent 
DNA+/mRNA+ (6.3%) effectively discriminates women warranted for immediate colposcopy/biopsy from 
return to follow-up and suggests longer follow-up interval for single DNA+ women. Such a strategy will 
inevitably reduce over-referral for colposcopy but needs clinical and cost-benefit assessment in 
prospective studies.
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COLLI-PEE® DEVICE ARCHITECTURES FOR DEFINED VOLUMES OF FIRST-VOID URINE 
COLLECTION, COMPATIBLE WITH HIGH-THROUGHPUT CARRIERS 

Koen Beyers1, Alejandra Ríos Cortés1, Nette Meers1, Kyle Macdonald2, Cameron Wood3, Stephanie 
Jordaens1, Jhana Hendrickx1, Vanessa Vankerckhoven1 
1Novosanis, R&d, Wijnegem, Belgium, 2DNA Genotek, R&d, Ottawa, Canada, 3DNA-Genotek, R&d, 
Ottawa, Canada 

Introduction: 

A properly collected first-void urine (FVU) sample can be important for accurate detection of e.g. Sexually 
Transmitted Infections (STI), Human Papilloma Virus (HPV) as well as cancer biomarkers. As FVU is the 
initial wash-out of urine, it contains a higher concentration of specific analytes, possibly improving 
diagnostic accuracy. Therefore, Novosanis developed and patented Colli-Pee, a FVU self-collection 
device. Recently, new Colli-Pee® device variants (patent pending) were developed with collection tubes 
in different sizes and volumes compatible with existing high-throughput machines used for detection of 
HPV. The aim of this study was to explore functional and dimensional requirements to ensure these 
compatibilities. 
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Methods: Both desktop and field research was executed to assess compatibility of these new Colli-Pee 
variants with diagnostic equipment from Roche, Hologic, Hamilton, Seegene and Abbott. Required 
aspects for tubes (including tube outer diameter, length, filling volume, leaking/sealing performance and 
head space) necessary for an optimal fit with carriers, centrifuge blocks, racks, etc. were evaluated. 
Additional development areas included: (i) tube interfaces that allowed push-fit or threaded neck 
connection, (ii) inlet funnels capable of processing a urine flow of up to 25mL/s, and (iii) different floater 
valve designs banking on buoyancy laws allowing access to the tube, mixing with preservatives, and 
instant valve switching to guarantee quality of 
FVU. 

 

Results: Development resulted in volumetric variants with different physical designs, which have similar 
functional performance in terms of FVU collection, as evaluated by volume, flow, mixing, and usability 
testing. Proprietary and selected third party tubes are compatible with a wide range of carriers and trays. 

Conclusions: Current results show that Colli-Pee variants collecting small volumes (4-10mL), regular 
volumes (20mL), and large volumes (40mL) perform well. These variants allow for tailor-fit diagnostic 
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solutions, with regard to required analyte concentrations, high-throughput carrier compatibility, and 
telehealth applications needing postal solutions.
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THE ACCEPTABILITY OF URINE SELF-TESTING FOR CERVICAL SCREENING IN THE LGBTQIA+ 
COMMUNITY 

Jen Davies-Oliveira1,2, Rachel Hawkins3,4, Lee Malcolmson1,4, Emma Thorpe3,4, Emma Crosbie1,2 
1University of Manchester, Gynaecological Oncology Research Group, Division Of Cancer Sciences, 
Faculty Of Biology, Medicine And Health, Manchester, United Kingdom, 2Department of Obstetrics and 
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Introduction: The LGBTQIA+ community experiences health inequities including reduced cervical 
screening uptake. Unique barriers to screening, including fear of judgement from healthcare staff, 
gendered waiting areas and gender dysphoria, as well as the common barriers of inconvenience and 
speculum examination, contribute to poor uptake. Testing urine for high-risk human papillomavirus (hr-
HPV) may therefore be an attractive self-sampling option for LGBTQIA+ non-attenders of routine cervical 
screening. The aims of the Alternative CErvical Screening (ACES) LGBTQIA+ study were to ascertain 
community-specific barriers to accessing cervical screening and explore the acceptability of urine self-
sampling for overcoming these. 

Methods: Individuals who identified as LGBTQIA+, have a cervix and were 16+ years were invited to 
complete a co-created, cross-sectional, Twitter-disseminated online survey. Data were collected and 
analysed via the Qualtrics platform. Quantitative results were analysed using descriptive statistics. Ethics 
approval was obtained through the University of Manchester (Ref. 2021-12901-21603). 

Results: 503 fully completed surveys were included in the analysis. Sexual identity was as follows: 168 
(33%) bisexual, 129 (26%) lesbian, 96 (19%) other and 3 (11%) asexual. 221 (44%) individuals identified 
as transgender. 405 (81%) were currently eligible for cervical screening and 284 (70%) had attended a 
cervical screen in the last 5 years. The speculum examination was the commonest barrier for cisgendered 
individuals, however, for transgender individuals the commonest barriers were gendered surroundings, 
being misgendered, fear of judgement from staff and lack of LGBTQIA+ inclusive language. Urine self-
sampling was the preferred screening method overall n=211 (42%) with a significantly higher number of 
transgender individuals (n=104, 47%) choosing this as their preferred screening method. The clear 
preference was for postal receipt of a self-test (n=392, 78%). 

Conclusions: The LGBTQIA+ community experience universal and unique barriers to cervical screening 
and home-based urine self-sampling could eliminate these barriers, improve uptake and the community’s 
user experience.
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CYCLE-THRESHOLD VALUES OF THE COBAS HPV TEST AS A PREDICTOR OF HIGH-GRADE 
CERVICAL DISEASE IN WOMEN TESTED HIGH-RISK HPV POSITIVE ON SELF-COLLECTED 
VAGINAL SAMPLES. 

Glykeria Gkoliou1,2, Kimon Chatzistamatiou3, Electra Sofou1,4, Georgios Karakatsoulis1,5, Konstantinos 
Pasentsis1, Theodoros Agorastos6, Kostas Stamatopoulos1,7 
1Centre for Research and Technology Hellas, Institute Of Applied Biosciences, Thessaloniki, 
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Alexandroupoli, Greece, 3Aristotle University of Thessaloniki, 1st Department Of Obstetrics And 
Gynecology, Thessaloniki, Greece, 4Aristotle University of Thessaloniki, Laboratory Of Biological 
Chemistry, School Of Medicine, Thessaloniki, Greece, 5University of Ioannina, Department Of 
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Introduction: The Cobas® HPV test reports cycle threshold (Ct) values, reflecting viral load. The 
presented analysis reviews Ct-values from high-risk (hr) HPV-DNA positive samples collected within 
GRECOSELF, a cross-sectional study on HPV-primary cervical cancer screening combined with self-
sampling in Greece. The aim was to investigate the association between Ct-values and histopathology. 

Methods: Of the 13,111 non-pregnant women, aged between 25 to 60 years old, who had been enrolled 
in GRECOSELF, 1,074 were found hrHPV positive, on self-collected vaginal samples tested with the 
cobas® HPV test. This test detects 14 hrHPVs [16 & 18 separately, and the remaining hrHPVs 
(31,33,35,39,45,51,52,56,58,59,66,68)] as a pooled result. HrHPV positive women were referred for 
colposcopy with or without biopsy. Ct-values were compared among the following groups: No-neoplasia 
(NN) versus cervical intraepithelial neoplasia grade 1 (CIN1), grade 2 or worse (CIN2+), grade 3 or worse 
(CIN3+), and NN/CIN1 versus CIN2+ and CIN3+, considering only the minimum Ct-values of the hrHPV-
positive samples. 

Results: Of the total 1,074 hrHPV-positive women, 774 were subjected to colposcopy. We found 603NN, 
86CIN1, 28CIN2, 42CIN3, 1 Adenocarcinoma and 1 Squamous Cell Carcinoma (SCC) with valid results. 
The logistic model for the prediction of CIN1, CIN2+ and CIN3+ versus NN showed that higher Ct-values 
lead to lower risk of CIN2+ (OR=0.92, p-Value<0.001, AUC=0.64), and CIN3+ (OR=0.9, p-Value=0.002, 
AUC=0.64). Similar results were obtained for the prediction of histopathology NN/CIN1 versus CIN2+ or 
CIN3+ (OR=0.92, p< 0.001, AUC=0.64; OR=0.92, p=0.003, AUC=0.64, respectively). Using the ROC 
curve analysis, the optimal cutoff point, obtained by maximizing either Youden’s index or the product of 
sensitivity and specificity, was equal to 29.8 for NN/CIN1 vs. CIN2+ and 28.9 for NN/CIN1 vs. CIN3+. 

Conclusions: Ct-values can be used as a predictor of CIN2+ or CIN3+ in women tested hrHPV positive 
with the cobas HPV test on self-collected vaginal samples.
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Introduction: India contributes to a huge burden of cervical cancer globally.We do not have an organized 
screening system and awareness of the availability of effective screening tests and the HPV vaccine is as 
low as 16%. Socio-cultural barriers prevent women from accessing health care services especially those 
that necessitate gynecological examinations. 

Methods: HPV Self sampling was introduced to make cervical cancer screening more culturally 
acceptable. Women in rural areas were approached, the importance of cervical cancer screening 
explained and the technique of self sampling taught by community health care workers. Women took the 
self sample in the privacy of their own homes . COBAS kit was used for HPV testing.The COBAS brush 
was initially used and this was switched to the Copan brush. After sampling, the swab was collected from 
women by the HCW, placed in the collection kit and labeled. 

Results: 3145 samples have been collected and results have been analysed for 2394 samples. Only 
10% of women had a previous screening history. About 5.8% of women were HPV positive. Of these 16% 
were HPV 16 positive, 8.6% were HPV 18 positive, 66.9% were other High risk HPV positive and 7.9% 
had mixed infections. Of the 139 women who were HPV positive, 34% (N=48) had a colposcopy done. 
Majority of the colposcopies were negative (43.8%) Two women had a diagnosis of LSIL, 1with HSIL and 
one had a diagnosis of cervical cancer. Twenty one women were treated with cryotherapy, 2 had LLETZ 
and 2 women had a hysterectomy 

Conclusions: HPV self sampling is an effective tool in increasing cervical cancer screening as women 
find it more acceptable, less embarrassing and are more likely to recommend it to others
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COMPARISON OF NEXT GENERATION SEQUENCING (NGS) TO ROCHE LINEAR ARRAY FOR HPV 
GENOTYPING IN CLINICAL SPECIMENS 

Ashley Winters1, Luke Konur1, Brock Williams1, Meng Luo1, Melody Baddoo2, Michael 
Hagensee3, Jennifer Cameron1 
1Louisiana State University Health Sciences Center, Microbiology Immunology And Parasitology, New 
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Introduction: Dot and line blot probe hybridization assays have been the mainstay of HPV genotype 
testing for clinical research for the past several decades. High-throughput, next-generation sequencing 
(NGS) is an attractive alternative to probe-based genotyping methods because it can identify a broad 
spectrum of HPV genotypes, including novel HPV genotypes. Studies comparing the results of probe-
based and NGS data are necessary to understand NGS data in the context of the extensive literature 
using probe-based methods. 

Methods: Cervical specimens were previously tested for HPV genotype by Linear Array (Roche). HPV-
specific libraries were prepared from DNA extracts by PCR amplification with MY09/11 L1 primers. 
Libraries were sequenced on an Illumina Mi-Seq instrument. Sequence reads passing quality control 
were aligned to published HPV genotype sequences using custom Perl scripts. Linear Array genotype 
data was compared to data obtained by NGS. 

Results: High quality reads sufficient to identify HPV genotypes were obtained from 94% of specimens 
undergoing NGS. Linear Array identified HPV genotypes 6, 16, 18, 31, 42, 45, 51, 53, 54, 55, 58, 61, 62, 
68, 70, 71, 73, 81, 83, 84, and 89. Genotypes 6, 16, 18, 31, 33, 42, 53, 54, 61, 62, 70, 71, 81, and 83 
were detected by NGS. Additionally, NGS detected HPV-44 and -85, which are not included on the Linear 
Array. Multi-genotype infections could be resolved by both testing methods and were commonly detected 
(69% of specimens). Average within-specimen genotype concordance between the two methods was 
94% (range, 81-100%). Average within-genotype concordance was 94% (range, 78-100%). 

Conclusions: NGS for HPV genotyping generates data that is largely comparable to Linear Array. 
Discordance can likely be explained by differential sensitivity of the two methods, and genotype-specific 
amplification efficiency that differs between MY09/11 primers (NGS) and PGMY09/11 primers (Linear 
Array).
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CATCH-UP SCREEN: OFFERING AN AT-HOME URINE HPV TEST TO OLDER WOMEN 
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Introduction: The NHS Cervical Screening Programme replaced primary cytology with primary HPV 
testing in 2019. In England, where almost half of all cervical cancer deaths are now among women aged 
65 years or over, the age at stopping screening has remained at 65 since the screening programme was 
introduced in 1988. Women currently being discharged from the screening programme with a negative 
HPV test will be at extremely low risk of developing cervical cancer, but the lifelong risk will be 
substantially higher in women who were screened only with cytology. 

Methods: “Catch-up Screen” is a two-stage research project offering a catch-up HPV test to women aged 
65-79 who have not had a primary HPV test. The first stage will be a feasibility study inviting 3,000 
women (stratified by their screening history) to test the methodology and determine the uptake, and the 
second stage will be a wider roll-out inviting about 15,000 women to estimate the rates of pre-cancer 
detection and cancer prevention. Over the two phases we expect to screen about 10,000 women. This 
single test will lead to follow-up and suitable treatment for the HPV positive minority and give those who 
are HPV negative the reassurance of knowing that their risk is minimal. The Colli-pee urine collection 
device is easy to use, less invasive than other devices and avoids the embarrassment of a speculum 
examination which older women often find uncomfortable. It is hoped that this will encourage women who 
were not screened regularly to take part. Funding: Yorkshire Cancer Research 

Results: The study is due to start in April 2023, so early observations will be presented. We aim to 
determine uptake rates, levels of HPV and diagnoses of pre-cancer and cancer. 

Conclusions: We hope to demonstrate that at-home urine tests are an effective way to reduce cancer in 
this older age group.
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VALIDATION OF DRY SELF-COLLECTED FLOQSWABS® ELUTED IN MSWAB™ MEDIUM FOR THE 
DETECTION OF HUMAN PAPILLOMAVIRUS (HPV) USING SIX COMMERCIAL PCR-BASED HPV 
ASSAYS 
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Introduction: Vaginal self-collection has been advocated to improve women’s participation to Human 
Papillomavirus (HPV) programs using molecular assays. A dedicated protocol is essential to process self-
collected swabs instead of cytology alcohol-based medium. MSwab™ is a molecular medium that support 
HPV stability and compatibility with clinically validated PCR-based HPV assays. The aim of this validation 
was to examine the compatibility of the MSwab for the elution of dry self-collected vaginal FLOQSwabs® 
for detection of HPV using six PCR-based HPV assays. 

Methods: Thirteen dual vaginal self-collected swabs, one swab, eluted in 3ml ThinPrep, tested at zero-
time using the Seegene HPV28 assay, the other swab, stored dry at 200 to 400C for 7 to 84 days, were 
used for this validation. Dry samples and HPV16, PV18, HPV45, Negative PROCEEDx FLOQ Swab 
controls, (PFSC) were swirled in 3ml MSwab™ for 20 seconds and removing the swab. Samples and 
controls were tested for HPV genotypes using the Abbott’s Alinity and Realtime, Qiagen NeuMoDx, 
Roche Cobas 4800 and 6800, and Seegene HPV28 assays. Testing was undertaken at VCS Pathology. 

Results: In the thirteen self-collected swabs, the Abbott Realtime and two Roche assays detected 10-
HPV positives and 3-HPV negative while the Abbott Alinity, Qiagen NeuMoDx and Seegene assays 
detected 9-HPV positives and 3-HPV negative when compared to the zero-time samples. An overall 
corresponding 100% sensitivity and specificity and Positive and Negative Predictive value was obtained 
by samples and PFSC in MSwab™ analyzed with the six HPV assays. 

Conclusions: Data obtained in this evaluation, using self-collected vaginal specimens, stored dry at 
200 to 400C for 7 to 84 days and PFSC, eluted in MSwab™ demonstrated an 100% concordant 
performance using six HPV assays, supporting the use of self-collected FLOQSwabs® eluted in 
MSwab™ for HPV testing with commercial clinically validated PCR-based assays for cervical cancer 
screening programs.
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HIGH ACCEPTABILITY AND ACCURACY OF SELF-COLLECTION VAGINAL VEIL COLLECTOR FOR 
HIGH RISK-HPV SCREENING BY MULTIPLEX REAL-TIME PCR AMONG ADULT WOMEN LIVING IN 
SUB-SAHARAN AFRICA 
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Introduction: Cervical cancer is caused by high risk-human papillomavirus (HR-HPV) infection. Self-
collection of genital specimens and HPV DNA molecular testing are methods increasing screening rates. 

Methods: The practicability and acceptability of genital self-collection method with veil (Vaginal Veil 
Collector V-Veil Up UP2™, V-Veil-Up Production SRL, Romania; https://hpv-veil.com) were assessed in 
female sex workers (FSWs) in Kisangani, Republic Democratic of Congo (DRC), and adult women in 
N’Djamena, Chad. The accuracy of Veil-Up Gyn UP2 for HPV DNA detection was compared in subgroup 
of unselected women to clinician-collected endocervical swabs (as reference collection). Samples were 
conserved in medium Cyt-All (Alphapath, Mudaison, France). HPV DNA detection used Anyplex™ II 
HPV28 test (Seegene, Seoul, South Korea) or Papilloplex High Risk HPV (GeneFirst, Abingdon, United 
Kingdom). 

Results: 415 FSWs (mean age, 28.1 years) in DRC and 253 women (mean age, 35.0 years) in Chad 
were enrolled. In DRC, the prevalences of HPV and HR-HPV infections were 54.2% and 29.0%; two-third 
of HR-HPV would be covered by Gardasil-9® vaccine. In Chad, HPV and HR-HPV prevalences were 
22.9% and 15.8%, respectively; 70% of HR-HPV were targeted by Gardasil-9®. Veil-based genital self-
collection showed high acceptability (96%), feasibility and satisfaction, in both DRC and Chad. Self-
collection by veil was non-inferior to clinician-based collection for HR-HPV DNA testing, with “good” 
agreement, high sensitivity (95.0%; 95%CI: 88.3-100.0%) and specificity (88.2%; 95%CI: 83.9-92.6%). 
Remarkably, HPV DNA and HR-HPV DNA positivity rates were significantly higher (1.67- and 1.57- fold, 
respectively) when using veil-based collection method than clinician-collected endocervical swabs. 

Conclusions: These observations highlight the high burden of cervical HR-HPV infection in adult women 
living in Central Africa. V-Veil-Up Gyn collection device would constitute a simple, highly acceptable and 
powerful tool for self-collection of genital secretions for molecular testing and screening of HR-HPV that 
could be implemented in cervical cancer prevention programs in Africa.
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COMPARISON OF SELF-COLLECTED VERSUS CLINICIAN COLLECTED CERVICOVAGINAL 
SPECIMENS FOR DETECTION OF HIGH RISK HUMAN PAPILLOMAVIRUS AMONG HIV INFECTED 
WOMEN IN ETHIOPIA 

Agajie Bogale 
Addis Ababa University, Tropical And Infectious Diseases, Addis Ababa, Ethiopia 

Introduction: Background: In order to meet the WHO 2030 cervical cancer elimination program, 
evaluation and utilization of sensitive testing method, and feasible sampling technique is a paradigm for 
enhancing cervical cancer screening coverage. Self-sampling for screening of HPV DNA testing is one of 
the easiest and sensitive techniques, though the evidence was limited in the Ethiopian context. This study 
aimed to compare the performance of self-collected vaginal specimen versus clinician collected cervical 
specimen for detection of HPV among HIV positive women in Ethiopia. 

Methods: We conducted a comparative cross-sectional study design to collect cervicovaginal specimens 
among HIV positive women of age older than 24 years. Data were collected from six government 
hospitals from January to October 2021. A total of 994 cervicovaginal specimens was collected by 
clinicians and HIV positive women themselves in the cervical cancer screening unit using Abbott Cervi-
Collect Specimen Collection Kit, and molecular HPV testing was conducted. Data were entered into an 
Excel spreadsheet and analyzed using SPSS version 25. 

Results: The prevalence of high-risk HPV was 29.4% among self-sampled specimen and 23.9% among 
clinician collected specimens. The overall concordance of the test result was 87.3%. Oncogenic HPV 
types, other than HPV16&18 were predominant in both sampling techniques, 19.9% from vaginal self-
collected specimen and 16.7% of clinician collected cervical specimens. The sensitivity and specifcity of 
self-sampled HPV test was 84.0% and 88.4%, respectively. The level of agreement was good (k=0.68) 
and statistically signifcant (p<0.001). 

Conclusions: The magnitude of oncogenic HPV was higher in self-collected samples than the clinician 
collected specimen with good agreement between the two sampling methods. Thus, we recommend the 
Ministry of Health in Ethiopia to expand utilization of the self-sampled technique and enhance the 
coverage of screening in the country.
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HPV GENOTYPING AGREEMENT BETWEEN SELF-COLLECTED WET, DRY AND URINE SAMPLES 
IN A REFERRAL POPULATION 

Kim Chu1, Adam Brentnall1, Anna Parberry2, Belinda Nedjai1, Jack Cuzick1 
1Queen Mary University of London, Wolfson Institute Of Population Health, London, United 
Kingdom, 2Royal London Hospital, Colposcopy Department, London, United Kingdom 

Introduction: We previously reported results from a study (Predictors 5.1) to compare five different self-
sample devices for Human Papilloma Virus (HPV) testing. This found urine and vaginal self-samples 
(both dry and wet) from three different devices performed well. Here we assess agreement between 
these devices by HPV genotype from the BD Onclarity assay. 

Methods: N=620 women referred for colposcopy to the Royal London Hospital provided informed 
consent and were invited to provide one urine and two vaginal self-samples. Urine samples were 
collected using the Colli-Pee device; women were randomised to a dry Copan FLOQswab sample (DF) 
and a wet Qiagen digene Dacron swab sample (WD); or a HerSwab and Qvintip device (not used in this 
analysis). Samples were tested for 14 HPV genotypes in 9 channels by the BD Onclarity assay. 
McNemar’s test was used for comparisons. 

Results: Analysis included n=247 women who each provided urine, DF and WD samples (median age 
29y, inter-quartile range 27-33y; n=189 <CIN2, n=29 CIN2, n=29 CIN3+; n=198 HPV+ by 1+ device). 
HPV-positivity was slightly higher for urine (74.1%) than DF (70.9%, Pdiff=0.14), WD (70.5%, Pdiff=0.20). In 
HPV-positive women there was an exact genotype match between the vaginal devices in 78.3% women, 
which was greater than urine (WD/Urine 66.7% (Pdiff=0.005), DF/Urine 63.1% (Pdiff<0.001)). More HPV 
infections in urine were detected in 7/9 HPV-type channels, and the same number in the others (HPV18; 
HPV35,39,69). The excess was in <CIN2 (CIN2+ HPV-positivity n=51 WD, n=50 DF, n=49 Urine). Urine 
samples had a lower positive predictive value for CIN2+ and CIN3+ overall, and by genotype 
channel. 



  

646 
 

 



  

647 
 

 



  

648 
 

 

Conclusions: There was good agreement in HPV genotyping results across these devices, particularly 
the wet and dry vaginal sampling devices. Further exploration of urine samples is needed to evaluate 
relative specificity to vaginal self-sampling devices; and to compare HPV genotyping in self-sample 
devices with clinician-taken samples.
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OFFERING SELF-SAMPLING METHOD FOR HPV-DNA TESTING IN AN ORGANIZED CERVICAL 
SCREENING PROGRAM: UPDATE OF AN ITALIAN EXPERIENCE 

Angela Chiereghin1, Lorenzo Pizzi1, Lorena Squillace1, Maria Siponta Florean2, Monica 
Alberghini2, Carolina Buriani3, Carmen Bazzani2, Giovanni Lanza3, Lorenzo Roti4, Mezzetti Francesca1 
1Local Health Authority of Bologna, Governance Of Screening Programs Unit, Bologna, Italy, 2Local 
Health Authority of Bologna, Centre Screening Unit, Bologna, Italy, 3University Hospital of Ferrara, 
Anatomic Pathology Unit, Cona (Ferrara), Italy, 4Local Health Authority of Bologna, Health Management, 
Bologna, Italy 

Introduction: The Local Health Authority of Bologna (the capital of the Emilia-Romagna Region–Northern 
Italy) launched an initiative that consisted in offering to 30–64 years-old women, overdue for screening 
due to COVID-19 pandemic, the availability of self-sampling method for HPV-DNA testing as an 
alternative to a clinician appointment. Never/intermittent attenders were mostly involved. The study aimed 
to assess the ease of use and the acceptability of self-sampling method as well as its feasibility in the 
screening programme. 

Methods: Self-collection was performed with self-vaginal FLOQSwabs® (Copan SpA). Self-sampling 
device was available for pick-up and return by the invited women at their local pharmacy. Upon arrival at 
the laboratory, self-samples were eluted in 5 mL of ThinPrep PreservCyt® media (Hologic Inc) and high-
risk HPV-DNA testing was performed by Cobas® 6800 System (Roche Diagnostics). The entire first-level 
procedure, from the self-sampling device collection to the laboratory result, can be tracked. Women were 
invited from November 15th 2021 to April 05th 2022. Screening attendance rates were evaluated till 
December 31, 2022. 

Results: A total of 24228 women was invited, with an overall screening attendance of 17.5% (n=4241). 
Among these, 12.1% (n=2934) accepted self-sampling and 5.4% (n=1307) preferred clinician-sampling. 
The 15.1% (n=443) of the self-samples were HPV-DNA positive. Adherence to follow-up examinations 
was 92.8% and CIN2/3 was detected in 4.4% (n=11) of cases. Moreover, two <40 years-old women 
received a diagnosis of adenocarcinoma in situ. The 1.1% of the self-samples were unsatisfactory. Due to 
technical-organizational issues, samples were not investigated in 0.7% of cases. 

Conclusions: Offering self-sampling method allowed to resolve the backlog due to the pandemic.This 
method has been positively accepted, proving to be an effective strategy to reach women who historically 
did not participate in the programmed clinician-based screening. The low percentage of unsatisfactory 
self-samples reflected ease of use.
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ELEVATE - EARLY DETECTION OF CERVICAL CANCER IN HARD-TO-REACH POPULATIONS OF 
WOMEN THROUGH PORTABLE AND POINT-OF-CARE HPV TESTING: PORTUGUESE 
COLLECTION OF CERVICAL SAMPLES 

Daniela Cochicho1, Luis Martins1, Mario Cunha1, Louíse Hoffmeister2, Ana Gama2, Sónia Dias2 
1Portuguese Instituto of Oncology Lisbon, Clinical Pathology - Virology, Lisbon, Portugal, 2NOVA National 
School of Public Health, Public Health Research Centre, Comprehensive Health Research Center, 
Lisbon, Portugal 

Introduction: Early detection of cervical cancer through screening (CCS) can increase survival. A 5y 
project aims to create a novel test and strategy for CCS in hard-to-reach populations. The test combines 
self-sampling with a low-cost, portable measurement instrument that will be piloted in Belgium, Brazil, 
Ecuador, and Portugal. To develop a novel HPV DNA test that will detect 14 high-risk HPV types and 
measure the levels of protein expression, requires clinical validation based on samples from healthy 
women and real patients. This study focuses on the samples collection conducted in Portugal at the 
Gynaecology Service of the Institute of Oncology of Lisbon, in a collaboration between the NOVA School 
of Public Health and the IPOLFG. 

Methods: The protocol consisted of recruiting n=250 women from healthcare units providing CCS. 
Women attending consultations were invited to participate in the study and provided a semi-cervical 
sample. All samples were taken by the physician to ensure its quality and preserved in Thin Prep. HPV 
genotyping was performed following the clinical procedures established by IPOLFG. 

Results: Between November 2019 and July 2021, n=310 women were enrolled, 116 from IPOLFG and 
194 from other healthcare units (one Hospital and five primary care services). The 116 women attending 
consultations at the Gynecology Service of the IPOLFG presented a median age of 45 years, a histologic 
diagnostic of 12% (n = 10) carcinoma, 13% (n = 15) high-grade lesions, and 63% (n = 73) low-grade 
lesions, and 16% (n=18) women had negative cytology. HPV presented in 84%, of which 49% had a 
single infection and 35% had co-infections with more than one type. The most prevalent type was HPV16. 

Conclusions: The Portugal recruitment cohort with histological characterization and HPV status included 
provides technical and clinical information that supports the necessary clinical validation for the new 
device and requirements of the ELEVATE project.



  

651 
 

Shift 01-206 / #1804 

Poster Viewing 
POSTER VIEWING - SHIFT 01: CLINICAL RESEARCH-02A. SELF-SAMPLING AND THE OTHER 
NEW TECHNOLOGIES FOR CERVICAL SCREENING 
04-18-2023 7:00 AM - 5:00 PM 

INTER-TEST COMPARISON OF ALINITY M HR HPV VERSUS REALTIME HIGH RISK HPV ASSAY 
ON CERVICAL AND VAGINAL SAMPLES WITHIN VALHUDES FRAMEWORK 

Ardashel Latsuzbaia1, Severien Van Keer2, Davy Broeck3, Philippe De Sutter4, Gilbert Donders5, Jean 
Doyen6, Wiebren Tjalma7, Steven Weyers8, Alex Vorsters2, Marc Arbyn9 
1Sciensano, Unit Of Cancer Epidemiology, Belgian Cancer Centre, Brussels, Belgium, 2University of 
Antwerp, Centre For The Evaluation Of Vaccination, Edegem, Belgium, 3AML Sonic Healthcare, 
Laboratory Of Molecular Pathology, Antwerp, Belgium, 4UZ Brussel – VUB, Department Gynaecology-
oncology, Brussels, Belgium, 5University Hospital Antwerpen, Department Of Obstetrics And Gynecology, 
Edegem, Belgium, 6University Hospital Liège, Department Gynaecology-obstetrics, Liege, 
Belgium, 7Antwerp University Hospital, Department Of Obstetrics And Gynaecology, Antwerp, 
Belgium, 8Ghent University Hospital, Department Of Obstetrics And Gynaecology, Ghent, 
Belgium, 9Sciensano, Unit Cancer Epidemiology, Bruxelles, Belgium 

Introduction: In this study, clinical performance of the Alinity m HR HPV assay (Alinity, Abbott Molecular 
Inc.) was assessed relative to the RealTime High Risk HPV (RealTime, Abbott Molecular Inc.) for the 
detection of cervical intraepithelial neoplasia grade 2 or higher (CIN2+) and CIN3 within VALHUDES 
framework. 

Methods: 493 matched cervical and 484 matched vaginal samples from women referred to colposcopy 
were included in the study (NCT03064087). Vaginal self-samples were collected with Evalyn Brush 
(Rovers Medical Devices) (n=233) or Qvintip (Aprovix) (n=260) and cervical samples were taken by 
gynaecologists with a Cervex-Brush (Rovers Medical Devices). Both, vaginal and cervical samples were 
suspended in 20 ml PreservCyt LBC vials. Colposcopy and histological assessment of biopsies were 
used as clinical outcome. HPV testing was performed with Alinity and RealTime assays. 

Results: The relative sensitivity on cervical samples of Alinity versus RealTime on CIN2+ and CIN3 was 
0.96 (95%CI 0.91-1.02) and 0.93 (95%CI 0.86-1.01), respectively, whereas specificity was 1.05 (95%CI 
1.00-1.11). Sensitivity of Alinity on vaginal samples was similar to RealTime for CIN2+ (ratio=0.97 [95%CI 
0.91-1.04]) and CIN3+ (ratio=0.97 [95%CI 0.89-1.07]), whereas specificity for <CIN2 was significantly 
higher (ratio=1.09 [95%CI 1.03-1.20]). Relative sensitivity included unity for Evalyn and Qvintip samples 
for both CIN2+ (ratio Evalyn=0.98 [95%CI 0.88-1.09]); ratio Qvintip=0.97 [95%CI 0.91-1.03]) and CIN3+ 
(ratio Evalyn =0.95 [95%CI 0.80-1.13]; ratio Qvintip=1.00 [95%CI 1.00 -1.00]), respectively. Specificity of 
Alinity for <CIN2 on Evalyn samples (ratio=1.11 [95%CI 1.01-1.21]) was significantly higher than 
RealTime, but on Qvintip samples (ratio=1.07 [95%CI 0.99-1.16]) 95% confidence intervals of relative 
specificity included unity. Kappa concordance for hrHPV, HPV16, HPV18 and others hrHPV varied from 
0.84 to 0.93 on cervical samples and from 0.78 to 0.97 on vaginal samples. 

Conclusions: Clinical sensitivity of Alinity HPV was similar to that of the RealTime assay on cervical and 
vaginal samples, whereas specificity was significantly higher on vaginal samples.
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PROGNOSTIC VALUE OF EXTENDED HIGH-RISK HUMAN PAPILLOMAVIRUS GENOTYPING IN 
PATIENTS WITH NEUROENDOCRINE CARCINOMA OF THE UTERINE CERVIX: A MULTICENTER 
LONG-TERM FOLLOW-UP STUDY 

Bin-Hua Dong, Hang-Jing Gao, Pengming Sun 
Fujian Maternity and Child Health Hospital, Department Of Gynecology, Laboratory Of Gynecologic 
Oncology, Fuzhou, China 

Introduction: The objective of this long-term follow-up study was to identify the prognostic value of 
extended HPV genotyping in NECC. A meta-analysis of individual participant data (IPD) was also 
performed. 

Methods: All patients diagnosed with NECC from five medical institutions in Fujian Province, China, 
between January 2008 and August 2016 were recruited for the study. All participants were tested for 
extended HR-HPV genotyping and immunohistochemical characteristics of cancer tissues. IPD was 
systematically reviewed in articles that showed the relationship between HPV and NECC published 
before 28 November 2021. The impact of risk factors on the survival of patients with NECC was 
evaluated using Kaplan–Meier estimations, log-rank tests and Cox proportional hazards models. 
Significance was set at a P value <0.05. 

Results: Overall, 72 women diagnosed with NECC in China and 50 cases from the IPD meta-analysis 
obtained from 13 studies were included. In addition, 105 cases were available in HR-HPV genotype 
results, of which 83 patients (83/105, 79.0%) had HR-HPV infection, and HPV-18 was the predominant 
genotype (62/105, 59.0%), followed by HPV-16 (17/105, 16.2%), HPV-52 (2/105, 1.9%), HPV-59 (2/105, 
1.9%), HPV-31 (1/105, 1.0%), HPV-45 (1/105, 1.0%), and HPV-68 (1/105, 1.0%). The multivariate 
analysis identified that HR-HPV was associated with poor overall survival of NECC, with an HR (hazard 
ratio) of 2.619 (95% confidence interval [CI], 1.203-5.702, P=0.015). The research showed that NECC 
patients with HPV-18 infection were an independent prognostic factor for overall survival (HR, 3.163; 95% 
CI, 1.294-7.732; P=0.012). HPV-16 infection (HR, 4.418; 95% CI, 1.058-18.457, P=0.042) presented a 
remarkably poorer prognosis than HPV-18 infection. Although not statistically significant, non-HPV 16/18 
infection tended to adversely affect survival (HR, 1.337; 95% CI, 0.136-13.156; P=0.803). 

Conclusions: HPV-16 and HPV-18 infection were confirmed as poor prognostic indicators for patients 
with NECC. Specifically, HPV-16 represented a remarkably poorer prognostic factor.
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EXTENDED GENOTYPING, CYTOLOGY, AND SELF-SAMPLING: RISK-BASED ILLUSTRATIONS 

Jeff Andrews 
Becton Dickinson, Medical Affairs, Sparks, United States of America 

Introduction: An analysis of published science was used to tabulate immediate risk of CIN3+ and 5-year 
cumulative incident risk of CIN3+ and then compare the risks to known thresholds for standard of care 
clinical actions. 

Methods: MedLine was searched from 2001 through 2022 for relevant studies, supplemented by hand-
searching of retrieved article reference lists. Eligible studies included prospective studies of women and 
retrospective studies of residual specimens from women that were tested using HPV genotyping tests. 
Outcomes were CIN3 or CIN3+ or invasive cervical cancer. Existing guidelines were used to establish 
clinical action thresholds in the USA and globally. 

Results: Reporting genotyping provides stratification of both current and future CIN3+ risks. Genotyping 
combined with cytology improves risk stratification for Bethesda categories NILM, ASC-US, and LSIL. The 
risks were plotted for the general screening population, for follow-up 1-year after prior result of lesser 
abnormalities, for post-treatment follow-up, and for vaginal self-sample. By combining the published risks 
and the published guideline clinical action thresholds, extended genotyping informative illustrations were 
provided that support risk-based clinical action steps by the principle of equal management for equal risk. 

Conclusions: Based on quality-evaluated studies that met inclusion criteria, genotyping combined with 
cytology stratifies risk. 20 annotated references are provided.
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PAX1/SOX1 DNA METHYLATION FOR TRIAGING HIGH-RISK HUMAN PAPILLOMAVIRUS (HPV) 
POSITIVE WOMEN IN CERVICAL CANCER SCREENING 

Karen Chan1, Stephanie Liu1, Siew Ngu1, Mandy Chu1, Ky Tse1, Lesley Lau1, Annie Cheung2, Hextan 
Ngan1 
1The University of Hong Kong, Obstetrics & Gynaecology, Hong Kong, Hong Kong PRC, 2The University 
of Hong Kong, Pathology, Hong Kong, Hong Kong PRC 

Introduction: HPV testing has been adopted as the primary cervical screening method in many 
countries. Because of the higher sensitivity and lower specificity of HPV testing compared to cytology, 
effective triage methods are critical to avoid misdiagnosis and overtreatment. DNA methylation markers 
have shown the diagnostic potential for triaging high-risk HPV positive women. 

Methods: A total of 403 cervical cytology samples obtained from our previous randomized controlled trial 
were used in this study, including 113 normal cytology, 173 low-grade cervical intraepithelial neoplasia 
(LG-CIN), 114 high-grade CIN (HG-CIN) and 3 cervical cancers. HPV genotyping was assessed by BD 
Onclarity HPV assay. The methylation pattern of PAX1 and SOX1 genes was analyzed by quantitative 
methylation-specific PCR (qMSP) and compared between the groups. 

Results: The methylation level of PAX1/SOX1 positively associated with the severity of the underlying 
disease in HPV positive women. Both methylation markers were significantly higher in HG-CIN and 
cancers compared to those in LG-CIN and control (all p<0.001), either alone or in combination. The 
sensitivity and specificity of PAX1 in differentiating HG-CIN and cancer from LG-CIN and normal were 
73.5% (95%CI: 73.25-73.76) and 70.28% (95%CI: 70.11-70.45), respectively. The sensitivity and 
specificity of SOX1 were 41.88% (95%CI: 41.59-42.17) and 83.57% (95%CI: 83.43-83.7), respectively. 
On the other hand, HPV16/18+ showed lower sensitivity (36.75%, 95%CI: 36.47-37.03) and specificity 
(67.13%, 95%CI: 66.96-67.31) than those of either methylation markers. 

Conclusions: Detection of PAX1/SOX1 methylation status has increased sensitivity and specificity for 
diagnosis of HG-CIN and cancer compared to HPV16/18 genotyping in high-risk HPV positive screen 
cohort. Using these as a triage for high-risk HPV positive women can potentially reduce the unnecessary 
colposcopy referrals and overtreatment.
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RISK STRATIFICATION OF CERVICAL INTRAEPITHELIAL NEOPLASIA GRADE 2 (CIN2) BY 
HUMAN PAPILLOMAVIRUS GENOTYPE 

Rikke Damgaard1,2,3, David Jenkins4, Mark Stoler5, Maurits De Koning4, Kathrine Lycke1, Johnny 
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Introduction: Several countries have recently switched from excisional treatment to active surveillance 
for CIN2 to reduce risk of overtreatment and associated harm. However repeated examinations may 
cause discomfort and concerns about disease progression. Thus, it is important to explore potential 
biomarkers for risk stratification of CIN2. Here, we aimed to describe risk of diagnostic regression in 
women with an index CIN2 community diagnosis by human papillomavirus (HPV) genotype. 

Methods: We conducted a historical cohort study on women aged 23-40 years, who had undergone 
active surveillance for CIN2 in 2000-2010. Women were randomly selected through the Danish Pathology 
Databank at Aarhus University Hospital, Denmark. Women were excluded if they had a previous record of 
CIN2 or more, excisional treatment, or hysterectomy. Cervical tissue samples were tested for HPV using 
the SFP10 DEIA Lipa25-assay. Diagnostic regression was defined as a subsequent record of CIN1 or less 
in a biopsy or LEEP specimen. We used a Poisson model to estimate the risk of regression (RR), overall 
and stratified by age (cut-off 30 years). 

Results: A total of 511 women were included. Median age was 26 (IQR 24-30) years. High-risk HPV 
(hrHPV) was detected in 91% of women, and HPV16 was most prevalent (35%). During follow-up, 50% of 
women had histologically verified regression. Compared to women testing positive for other hrHPV 
genotypes diagnostic regression was less likely in women positive for HPV16 (RR 0.84; 95% CI 0.78-
0.89) and women positive for HPV16/18 (RR 0.88; 95% CI 0.82-0.93). Results did not change when 
stratifying by age. 

Conclusions: As diagnostic regression was lower for women positive for HPV16/18, HPV genotyping 
might be a useful tool to support shared decision making in the clinical management of women diagnosed 
with CIN2. Future studies should explore the addition of other HPV-related biomarkers to improve risk 
stratification of CIN2.
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THE PREDICTIVE VALUE OF METHYLATION MARKERS TO DEVELOP A RECURRENCE IN 
WOMEN WITH HIGH-GRADE CERVICAL INTRAEPITHELIAL LESIONS 
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Introduction: To prevent the burden of cervical cancer, population based cervical cancer screening has 
been implemented in the Netherlands. The screening consists of hrHPV testing and cytology. To identify 
more women with (pre)malignant disease than based on hrHPV and triage cytology, DNA methylation 
markers with high sensitivity and specificity to detect cervical intraepithelial neoplasia (CIN) have been 
identified. Lesions with CIN2/3 found at colposcopic examination are often treated with a large loop 
excision of the transformation zone (LLETZ). This treatment is effective, but recurrence rates are high. 
The aim of this study is to evaluate the correlation between DNA methylation in scrapings collected prior 
to LLETZ and the occurrence f recurrent CIN2/3 (rCIN2/3) lesions. 

Methods: Data on treatment and follow-up of women treated for CIN2/3 lesions in the University Medical 
Center Groningen (UMCG) between 2004-2017 was collected through the Electronic Patient Record of 
the UMCG. Written informed consent was obtained for use of patient data and scraping material. To date, 
cervical scrapings of 18 women with a rCIN2/3 and 32 women without rCIN2/3, matched by CIN score at 
baseline, age and Pap score at baseline, were analysed. Methylation levels for six genes (ANKRD18CP, 
C13orf18, JAM3, SOX1, ZSCAN1 and EPB41L3) were determined by quantitative methylation-specific 
PCR (QMSP). 

Results: Preliminary results show that methylation levels of EPB41L3 (p = 0.022) and methylation 
positivity of JAM3, SOX1, ZSCAN1 and EPB41L3 (p<0.03) were significantly related with recurrence 
status. 

Conclusions: Our study showed that the levels and positivity of methylation markers as determined in 
cervical scrapings prior to LLETZ, are correlated with developing an rCIN2+. This indicates that women 
with methylation positive markers at baseline are more at risk to develop an rCIN2+ lesion than women 
that are methylation negative. When confirmed in subsequent studies, treatment and surveillance 
strategies should be tailored according to these findings.
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Introduction: To investigated the association between 11 SNPs and cervical cancers among Chinese 
women, to identify new genetic risk factors for cervical cancer. 

Methods: This study is a multi-center study in the Fujian and Shenzhen Maternity and Child Healthcare 
Hospital. The selected Single-Nucleotide Polymorphisms (SNPs) (rs13117307, rs2116260, rs4282438, 
rs3117039, rs4713607, rs3129275, rs3117008, rs9391756, rs213210, rs9277952, rs8067378) were 
genotyped by the Kompetitive Allele-Specific PCR (KASP) method. 

Results: In all HPV (+) women, the rs213210, rs4713607 and rs13117307 were association with HPV 

infection (P＜0.001). The EXOC1 rs13117307 and MIR-219A1 rs213210 showed lower risk of HPV 

infection (OR=0.47, P＜0.001; OR=0.63, P=0.002) . The rs13117307 T/T, rs213210 T/T genotypes may 

be related to a lower risk of HPV infection. HLA-DP rs4713607 showed higher risk of HPV infection 

(OR=2.51, P＜0.001) and cervical cancer (OR = 1.61, P = 0.02). The rs4713607 A/G and G/G genotypes 

may be related to a higher risk of developing cervical lesions compared with the A/A genotype. 

Conclusions: Our study determined that HLA-DP rs4713607 G/G contribute to the HPV infection and 
cervical cancer, while EXOC1 rs13117307 T/T and MIR-219A1 rs213210 T/T were the protective alleles 
of HPV infection.
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POINT-OF-CARE TESTS TO AMPLIFY AND DETECT HIGH-RISK HPV DNA AND MRNA 
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America, 2Rice University, Department Of Bioengineering, Houston, United States of America, 3Rice 
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Introduction: Screening with a high-precision HPV test is an important pillar of the global cervical cancer 
elimination strategy. However, HPV molecular testing remains too costly and/or too complex for 
widespread use in resource-limited settings. Toward the development of point-of-care HPV tests, we 
demonstrated low-cost, low-infrastructure methods to detect HPV16 and HPV18 DNA and mRNA. 

Methods: We developed Recombinase Polymerase Amplification (RPA) assays targeting the E7 gene of 
HPV16 and HPV18. For DNA detection, the RPA assay was incorporated into a novel sample-to-answer, 
cartridge-based test with a visual lateral flow readout. The DNA test was validated with 42 cellular 
samples collected with cervicovaginal swabs from a referral population in Houston, Texas. To detect 
mRNA, a custom reverse transcription RPA (RT-RPA) assay was developed with real-time fluorescence 
detection. The mRNA test was validated with 11 cellular samples on low-cost, affordable fluorimeters 
appropriate for use in resource-limited settings. 

Results: The RPA DNA test, which requires six user steps and provides a qualitative result within 45 
minutes (see figure), reliably detected as low as 1,000 HPV 16 and 18 DNA copies per reaction in 
cervicovaginal samples. The overall percent agreement between the RPA DNA test and Roche cobas 
HPV was 85% (n=42), and all discordant samples had fewer than 500 copies of HPV DNA per reaction. 
The RPA mRNA test detected as low as 1,000 copies of extracted cellular RNA per reaction, and overall 
percent agreement with in-house RT-qPCR was 91% (n=11). No cross-reactivity was detected with other 
high- and low-risk HPV 
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genotypes. 

 

Conclusions: These RPA HPV DNA and mRNA tests are low-cost, rely on limited infrastructure, and 
demonstrate analytical sensitivities and specificities similar to those of select commercially available tests. 
Future work will include (1) incorporating additional HPV genotypes for maximum clinical sensitivity and 
specificity and (2) evaluating point-of-care sample preparation methods for improved analytical sensitivity.
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A COMPREHENSIVE AND COST-EFFICIENT NGS ASSAY FOR DETECTION OF 41 HPV AND NON-
HPV SEXUALLY TRANSMITTED INFECTIONS 
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1Chapter Diagnostics, R&d, Menlo Park, United States of America, 2Instituto Nacional de Enfermedades 
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Introduction: Sexually transmitted infections (STI) cannot be regarded as an isolated problem since 
multiple HPV-STI co-infections are rather common and these infections are often asymptomatic or may 
induce non-specific symptoms. A comprehensive HPV-STI diagnostic tool can prevent further spreading 
of STIs in a healthy population and provide an extensive overview of HPV and STI co-infections. 

Methods: A set of 274 samples that were previously tested by Roche cobas HPV test were analyzed by 
ChapterDx comprehensive NGS-based method. ChapterDx assay amplifies and detects 28 HPVs and 13 
STIs type-specifically (including Chlamydia trachomatisserotypes). The NGS assay workflow includes a 
single-tube and single-PCR reaction, where barcoding and amplification occur simultaneously. For HPV 
genotyping study, a set of 75 samples previously analyzed by Genomica Clart HPV assay were analyzed 
by ChapterDx HPV-STI NGS assay. 

Results: ChapterDx HPV-STI assay and Roche cobas HPV test exhibited an overall agreement of 97.5% 
for hr-HPV, and 98.5% for both HPV16 and HPV18. The NGS assay also detected HPV-infected CIN2/3 
with 100% agreement. Moreover, several co-infections with non-HPV STIs, such as C. trachomatis, T. 
vaginalis, M. genitalium, and HSV2 were identified. The genotyping agreement with Genomica Clart HPV 
assay was 98.7% and ChapterDx HPV-STI NGS assay detected other non-HPV STIs in the genotyping 
sample group, which included C. trachomatis, N. gonorrhea, T. vaginalis, M. hominis, and U. parvum. 

Conclusions: ChapterDx HPV-STI NGS assay showed excellent concordance for HPV detection and 
genotyping with both Roche cobas and Genomica Clart assay. Moreover, ChapterDx assay detected non-
HPV STIs in both sample groups, which shows many samples harbor other STIs that go undiagnosed in 
selective testing. ChapterDx NGS assay is a user-friendly and easy to automate method, which provides 
accurate and comprehensive results for a wide spectrum of HPVs and STIs. The assay is cost-efficient 
and can be applied to low, medium, and high-throughput sample scales.
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IDENTIFICATION AND PROFILING OF HPV INDEPENDENT AND DEPENDENT CERVICAL CANCER 
IN LOW RESOURCE SETTINGS 
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Introduction: The majority of cases of cervical cancer are caused by human papillomavirus (HPV); 
however, up to 5% of tumors are not associated with HPV-persistent infection and, moreover, the new 
WHO Female Genital Tumors classification (2020) subdivided cervical squamous and adenocarcinomas 
into HPV-associated and HPV-independent tumors. HPV testing is a highly sensitive technique with high 
negative predictive value. In the local setting, there are few accredited testing centers and the costs can 
be prohibitive. HPV-associated tumors show increased expression of inhibitor proteins, such as p16, 
which can serve as a surrogate marker of HPV infection, especially in a low resource setting. Based on 
this new information, the aim of this review is to provide an overview of HPV- independent and associated 
cervical cancer, evaluating diagnostic techniques, and clinicopathologic profiles and outcomes. 

Methods: This is a retrospective cohort from 2020-September 2022 of all cervical cancer patients in a 
National Cancer Institute in the Philippines. 950 new cases of cervical cancer were reviewed regarding 
HPV status. Case note and pathologic slide review were done on the HPV independent cases. 
Clinicopathologic profiling of HPV-associated and independent cervical cancers were noted. 

Results: Only 23 patients (2.4%) were classified based on their HPV status, and most were classified via 
p16 as a surrogate marker (21, 91%). There were 20 (87%) HPV dependent cases. Only 3 HPV 
independent cases (15%) were identified with the following histopathologies: clear cell, mesonephric type 
adenocarcinoma and endocervical adenocarcinoma. 

Conclusions: HPV-independent and HPV-associated tumors should be classified separately and p16 
could be utilized in low resource settings as a surrogate marker for HPV. Thus far, no specific therapeutic 
strategies have been developed based on HPV status; however, with advancing knowledge of differences 
in the molecular profiles it is crucial to stratify in the local setting as novel approaches may be developed 
in the near future.
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LABEL-FREE ELECTROCHEMICAL IMMUNOSENSOR FOR CERVICAL CANCER SCREENING 
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Introduction: Human papillomavirus (HPV) is the leading cause of cervical cancer. Current cervical 
cancer screening consists of various order of cytology on Pap smear and HPV test, samples for which are 
collected by a doctor or a nurse. These methods, however, require skilled personnel and infrastructure, all 
of which limit the possibility of using this technique at the point of care or in resource-limited settings. In 
the Pap test, the pathologist checks the sample for cancer cells or detects precancerous changes and the 
presence of Ki-67 and P16ink4a which are associated with high-grade lesions via immunostaining. The 
simultaneous detection of the anti-proliferative P16ink4a protein and the proliferation marker Ki-67 
provides a strong indicator of the presence of transforming HPV infections which suggests a higher risk of 
developing cervical cancer. 

Methods: As part of ELEVATE (a EU funded H2020 project), we developed a label-free electrochemical 
sensor for Ki-67 and P16ink4a detection. The sensor was developed by immobilizing custom-made 
antibodies on a gold electrode surface using a specific crosslinker. The immobilized anti- P16ink4a 
recognizes the target protein in the sample. The coupling event between antibodies and targets hinders 
the charge electron transfer transduced by a decrease in the current signal which is proportional to the 
target concentration. 

Results: The optimized sensor was found to be highly sensitive with LoD 1.6 and 1.1 ng/mL and LoQ 5 
and 3.33 ng/mL for P16ink4a and Ki-67 respectively, easy to use and capable of detecting target proteins 
in less than one hour. 

Conclusions: The developed P16ink4a and Ki-67 electrochemical sensor can be exploited in portable 
integrated molecular diagnostic devices, for point of care or in limited resource areas to determine cell 
dysplasia and cervical cancer. Using clinical samples, the results of the developed sensor would be 
compared with that of in-house ELISA developed specifically for these type of samples.
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QUANTIGENE-MOLECULAR-PROFILING-HISTOLOGY (QG-MPH) ASSAY IS A CERVICAL 
DYSPLASIA SEVERITY DIAGNOSING SCREENING/TRIAGING TEST USING MULTIPLEXED 
MESSENGER-RNA-QUANTITATION OF BIOMARKERS POTENTIALLY WITH A PROGNOSIS FOR 
LESION DEVELOPMENT 
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Introduction: NAT-based HPV screening is WHO standard. Low specificity for true dysplasia detection 
by PCR-based assays poses problems. Triage by cytology, biomarker-based IHC, or methylation marker 
assays shall prevent over-referral to treatment. We developed and validated a multiplexed and cost-
efficient HPV-oncogene and biomarker mRNA-detecting and directly quantifying assay (QG-MPH). Highly 
accurate risk score (RS) calculations detect and discriminate cervical dysplasia, reducing pathology 
services need. 

Methods: QuantiGene 2.0 (ThermoFisher) platform-technology was used for highly economical 
multiplexed evaluation of 18 HR-HPV-oncogene and 18 cellular-biomarker mRNAs. QG-MPH RSs 
developed on 1400 consecutively collected smears have an AUC (accuracy=sensitivity+specificity) >80% 
(CIN2, CIN3) and >92% (cervical cancer, CxCa). From a triage study population morphologically-
identified CIN3 (pathology result) were characterized for their biomarker expression and RS-dependent 
classification (≤CIN2 vs. CIN3 vs. CxCa). HPV genotype composition, viral E7 expression-strength, and 
methylation marker positivity by Gyntect assay (Oncgnostics, Jena, Germany) were compared. 

Results: HR-HPV genotype composition differed markedly in CIN3 underrated as ≤CIN2, correctly 
identified as CIN3, or over-rated as CxCa by the specific RSs, with 8.8%, 53.3%, 66.7% HPV16/18 
prevalence, 20.6%, 31.1%, 38.9% for 7 most carcinogenic genotypes, and 14.7%, 6.7%, 8.3% potentially 
carcinogenic genotypes, respectively. E7-oncogene expression was below detection cut-off in 55.9%, 
8.8%, 0%, respectively. Importantly, by the methodologically RS-unrelated Gyntect-measurement of 6 
methylated target genes, the positivity cut-off for CIN3+ was reached in 22.6%, 56.5%, 77.8%, 
respectively, for the 3 RS-classified groups. A comparable genotype difference and methylation marker 
increase was seen in pathology/morphology-defined dysplasia diagnoses CIN2. 

Conclusions: QG-MPH assay is useful to detect and diagnose specific dysplasia severity, e.g. for LMIC 
settings (sparse pathology services). RS results may reflect lesion biology and prognosis for dysplasia 
pro-/regression. This has to be evaluated in longitudinal studies. QG-MPH may solve screening problems 
concerning cost, roll out, and specificity in high-risk populations like WLWH.
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TOPOLOGICAL ANALYSIS OF THE PROGRAMMED DEATH-LIGAND (PD-L1) ASSOCIATED 
IMMUNE MICROENVIRONMENT IN ANAL HIGH-GRADE SQUAMOUS INTRAEPITHELIAL LESIONS 
(HSIL) AND ANAL SQUAMOUS CELL CANCER (SCC) 
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Introduction: Upregulation of and direct interaction between programmed cell death protein 1 (PD-1) and 
programmed death-ligand 1 (PD-L1) leads to immunosuppression and may be important in the 
pathogenesis of HPV-associated squamous cell carcinoma (SCC). Little is known about the expression 
anal spatial relationship of PD-1 and PD-L1 in anal epithelial cells (EC) and immune cells (IC) in the 
immune microenvironment (IM) of anal SCC and high-grade squamous intraepithelial lesions (HSIL). 
Using multiplex immunofluorescent technology (mIF) we simultaneously visualized the expression of PD-
L1, PD-1, T cells (CD4+, CD8+), macrophages (CD68) and cytokeratin (CK) in SCC and HSIL. Density 
and median distance (md) between cells expressing these proteins were analyzed, to characterize the IC 
infiltrate and cell-cell interactions that shapes the IM. 

Methods: 

 Sequential staining of formalin-fixed paraffin-embedded (FFPE) tissues was performed with 7 biomarkers 
attached to tyramide-conjugated Opal fluorophores, including CD68-480, CD3-520, PD-L1-570, CD8-620, 
PD-1-690, CK-780 and DAPI. Multispectral imaging and digital image analysis was performed on 5 SCC 
and 2 HSIL samples. 
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Results: 

 PD-L1 expression was seen in SCC tumor cell nests but not in EC of HSIL (Fig1 a,b). The density of 
CD3+ T cells was higher in the stroma of SCC than within the tumor nest. CD68+/PD-L1+ cells were 
found in HSIL and SCC (Fig2). The md from CK+/PD-L1+ tumor cells to the nearest CD68+/PD-L1+ was 
less than the md from CK+/PD-L1- to the nearest CD68+/PD-L1+ in both the stroma and within tumor 
nests of SCC samples (Fig3). 
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Conclusions: 

 PD-L1 expression varied according to severity of pathology; in SCC expressed in EC and macrophages 
and in HSIL only in macrophages. Enrichment of CD68+/PD-L1+ cells near tumor cells expressing PD-L1 
(CK+/PD-L1+) increases the total amount of PD-L1 available to bind PD-1+ T cells (CD4+, CD8+). This 
IM may potentiate anal tumorigenesis through T cell suppression and blocking T cell infiltration into tumor 
nests.
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HPV ANTIBODY RESPONSE AND RISK OF ANAL AND VULVAR HIGH-GRADE SQUAMOUS 
INTRAEPITHELIAL LESION RECURRENCE 
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Introduction: The overwhelming antibody response elicited by the nonavalent HPV (9vHPV) vaccine is 
the putative mechanism for preventing HPV infection in uninfected individuals. Our understanding of the 
magnitude and effect of the 9vHPV vaccine-induced antibody response in reducing high-grade squamous 
intraepithelial lesion (HSIL) recurrences among an older cohort is limited. We assessed the 
immunogenicity of 9vHPV vaccineand the risk of anal or vulvar HSIL recurrence among participants in the 
VIVA trial. 

Methods: The VIVA trial evaluated the efficacy of 9vHPV vaccine to reduce HSIL recurrence in persons 
with prior anal or vulvar HSIL. Participants free of anal/vulvar HSIL at screening were randomized to 
9vHPV vaccine or placebo and vaccinated at 0, 2, and 6 months. High-resolution anoscopy or vulvoscopy 
was performed at 18 and 36 months to evaluate HSIL recurrence, and blood was collected at 0, 7, 18, 
and 36 months to test for vaccine-type HPV antibodies using Luminex. We evaluated the immunogenicity 
of 9vHPV vaccine measured by MFI and assessed whether the presence of HPV antibodies is protective 
against HSIL recurrence. 

Results: Of 181 persons (age 27-69 years, median 55) included in the intention-to-treat analysis, 88 
received 9vHPV vaccine and 93 received placebo. At baseline, 165 participants had natural antibody 
titers to 9vHPVvaccine-types. At 1 month after 3-dose vaccination, the HPV16 and HPV18 antibody MFI 
values among 9vHPV recipients had increased by a median (IQR) ratio of 52 (27 to 135) and 43 (20 to 
140), respectively, relative to baseline. We found no association between vaccine-type antibody titers and 
reduced risk of HSIL recurrence among placebo (p=0.92) or vaccine (p=0.71) recipients. We will present 
updated longitudinal immunogenicity results at the 
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conference. 

 

Conclusions: The 9vHPV vaccine induces a strong antibody response in persons up to age 69 years. 
There was no evidence that natural or vaccine-induced antibody responses influenced anal or vulvar 
HSIL recurrence.
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PERFORMANCE OF DNA METHYLATION-BASED PAX1 AND JAM3 DETECTION AMONG HPV 
INFECTED WOMEN WITH THE CERVICAL INTRAEPITHELIAL NEOPLASIA GRADE 3 AND 
INVASIVE CERVICAL CANCER 
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Introduction: Primary cervical cancer screening by using HPV testing and cytology is being implemented 
in several countries. However, cytology as triage for colposcopy referral suffers from several 
shortcomings, and HPV testing overcomes some of these but lacks specificity in young women. Here, we 
aimed to develop and validate an automatable triage test that is highly sensitive and specific 
independently of age and accurate detection of CIN3+ in HPV+ patients. 

Methods: This study collected 20000+ samples of cervical cancer opportunistic screening in Peking 
Union Medical College Hospital, and cervical exfoliated cells were collected for liquid-based cytology, 
hrHPV genotyping, and PAX1 and JAM3 gene methylation tests (CISCER®, Beijing Origin Poly Bio-Tec 
Co., China). The participants underwent colposcopy and biopsy. The final diagnosis was based on the 
pathology. All participants followed standard cervical cancer diagnosis, treatment, and management 
guidelines. The diagnostic accuracies of screening strategies for definitive pathology and CIN3 or more 
severe lesions (CIN3+) were compared. 

Results: Satisfactory risk stratification to detect cervical intraepithelial neoplasia grade 3 or worse 
(CIN3+) was demonstrated by the PAX1 and JAM3 gene methylation tests with an odds ratio of 24.0 
among methylation-positive women compared to -negative counterparts. As a triage method for initially 
screened, PAX1 and JAM3 gene methylation analysis showed >90% of clinical specificity in women 
with/without 16/18 hrHPV+. 

Conclusions: The PAX1 and JAM3 gene methylation test alone or combined with hrHPV genotyping can 
stratify hrHPV+ women in the baseline risk of CIN3+ disease. It is a promising triage strategy for cervical 
cancer screening and can identify most women with (pre) invasive cervical cancer in an objective and 
scalable way.
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IDENTIFYING SMALL NON-CODING RNAS AS BIOMARKERS FOR CERVICAL CANCER 
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Introduction: Background: Small non-coding RNAs (sncRNAs) that control post-transcriptional gene 
expression are attractive candidate molecular targets for cancer screening tests. We evaluated whether 
sncRNAs expression are markedly different in benign, precancerous, and cancerous cervical tissue. 

Methods: We examined the expression of six sncRNA species: circular RNAs (circRNAs) microRNAs 
(miRNAs), piwi-interacting RNA (piRNAs), small nuclear RNA (snRNAs), small nucleolar RNA (snoRNAs), 
and transfer RNA (tRNA), from archival formalin-fixed paraffin-embedded cervical specimen obtained 
from 172 women (74 benign, 58 high-grade squamous intraepithelial lesion (HSIL) and 40 invasive 
cervical cancer). We used DESeq2 to identify differentially expressed sncRNA molecules with adjusted p-
value < 0.05 and at least 2-fold up- or down-regulation. 

Results: Comparing benign to HSIL samples, we found several statistically significant, differentially 
expressed sncRNAs: 906 circRNAs (*circ_0066810, p=3.76x10-16), 87 miRNAs (*miR-149-5p, p=1.30x10-

14), 11 piRNAs (*piR_016945, p=8.32x10-13), 32 snRNAs (*RNU1-17P, p=1.90x10-10), 5 snoRNAs 
(*SCARNA18, p=1.35x10-5), and 24 tRNA (*tRNA-Glu-TTC-8-1, p=6.45x10-17). Comparing benign to 
invasive cervical cancer samples, we also found several statistically significant, differentially expressed 
sncRNAs: 3,192 circRNAs (*circ_0123115, p=7.46x10-50), 325 miRNAs (*miR-7-5p, p=6.72x10-36), 82 
piRNAs (*piR-hsa-27513, p=1.44x10-15), 71 snRNAs (*RNU1-20P, p=1.37x10-45), 52snoRNAs 
(*SNORD95, p=1.68x10-23), and 68 tRNA (*tRNA-Cys-GCA-9-3, p=1.01x10-21). * Indicates the sncRNA 
with the smallest p-value, for each specie. 

Conclusions: Our results identify sncRNAs with potential utility of as diagnostic and prognostic 
biomarkers, and therapeutic targets for cervical precancer and cancer.
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Introduction: Human Papillomavirus (HPV) is one of the most common sexually transmitted infections in 
young adults. Persistent HPV infection may lead to the development of oropharyngeal cancer (OPC) and 
is rising globally. Early detection of HPV infection in high-risk communities, and early intervention is 
considered as one of the most effective strategies to eliminate HPV-driven cancers. However, the lack of 
standardised, point-of-care tests hampers early diagnosis of HPV driven OPC, especially in rural and 
remote communities. Unlike other HPV-driven cancers, OPC’s originate in the tonsillar crypts and access 
to this anatomical site is limited. GeneXpert® system is an automated PCR-based point-of-care 
diagnostic platform, originally developed for the detection of HPV in vaginal swab samples. We have used 
the GeneXpert® to detect HPV infection in salivary oral rinse samples. Quantitative real-time polymerase 
chain reaction (qPCR) was used as the gold standard method for comparison. 

Methods: We have recruited 107 participants including at-risk groups and HPV-OPC patients. A total of 
10mL of salivary oral rinse samples were collected from participants. Volume of 1mL of enriched salivary 
oral rinse samples were used on the GeneXpert® system, whereas extracted DNA from samples was 
used for qPCR. 

Results: The results from the GeneXpert® system significantly corroborated with qPCR results (Kendall's 
W coefficient = 0.952, p < 0.001, n = 107). In addition, the GeneXpert® system showed a specificity of 
100% and sensitivity of 92.86%, highlighting the detection of HPV with minimal bias. 

Conclusions: GeneXpert® system can be used with saliva as a biological fluid to detect HPV in a remote 
setting. This may pave the way towards future screening studies targeting communities where the HPV 
prevalence is high. In addition, GeneXpert® can also be used in stratifying the risk of developing HPV-
driven OPC, whereby providing a platform to eliminate HPV-driven OPC in the distant future.
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Introduction: Self-collection of samples by women for HPV testing can overcome barriers for 
conventional cervical cancer screening. While not yet FDA-approved, this method has been explored for 
its feasibility, acceptance, and accuracy in research projects in diverse delivery settings (homes, clinics, 
community settings) and has been integrated successfully as part of routine cervical cancer screening 
programs in several countries. This project examines the landscape of patient-facing informational 
material that have been used to explain the process of self-collection. 

Methods: Principal investigators from publicly funded projects on HPV self-collection for cervical cancer 
screening were contacted and requested to share their patient-facing materials and instructions for self-
collecting vaginal samples. Materials were cataloged and examined for length, reading level, population 
specificity, and other factors. 

Results: Self-collection instructions were received from 14 investigators representing 21 studies involving 
self-sampling (31% response rate). The instructions had between 4 and 30 steps (median 9) and all 
materials included at least one diagram, cartoon, or photo. For instructions in English (18/21), the Flesch-
Kincaid Grade level (readability) ranged from 1.8 to 9 (median 4.9), indicating ‘very easy to read’. In 12/21 
studies, the sample was self-collected at home with instructions to mail or drop off the specimen, whereas 
self-collection was done in the clinic setting in 5/21 studies and in either/both settings in 4/21 studies. 
Most studies adapted the material to cultural and language needs of the target populations, which 
included those living with HIV and racial and ethnic minorities. 

Conclusions: Clear communication using these materials is essential to the successful collection of a 
sample that can be used to detect HPV in women at risk of developing cervical cancer. The US National 
Cancer Institute (NCI) plans to develop a publicly accessible repository of patient facing materials for 
community-based groups who may implement self-collection-based cervical cancer screening initiatives 
to reach underserved and hard-to-reach communities.
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Introduction: Under-screened women are at risk for cervical cancer. This represents around 60-70% of 
Japanese women. Government initiatives such as free screening coupons have not increased coverage. 
While cervical screening has traditionally been done by gynecologists, from 2016 nurses could perform 
screening under physician supervision. However, physician resistance meant no training program was 
implemented. This study evaluates the results of the first cervical screening training program for nurses in 
Japan. 

Methods: The program was implemented in two parts, a basic and an advances program. Between 2018-
2022, 48 nurses underwent lectures on cervical cancer natural history, the anatomy of the pelvis and 
issues to be considered when performing screening such as explanation of the test and how to put 
women at ease. They practiced taking smears on dummies and then performed smears on each other 
under the supervision of a gynecologist. From June 2022, two of the nurses who attended the basic 
training attended the advanced course where they could perform smears on healthy women. To date they 
have performed smears on healthy women and the women were asked to complete a questionnaire to 
evaluate their experience. 

Results: In both the basic and advanced program, no inadequate smears were recorded. Feedback from 
the women was positive and included comments such as: ‘I was relieved. Before the test, I was given a 
detailed explanation of the procedure and how to understand the results', 'I was reassured because the 
same person explained and took the test', 'Because I was not rushed', 'I will take the test again in the 
future'. 

Conclusions: Nurses could perform screening well and the women being screened felt reassured. 
However, barriers to recruiting healthy women for nurses to perform screening remains. Efforts are 
needed to facilitate nurse-led screening in Japan which may help to increase coverage.
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Introduction: At-home self-sample HPV testing kits have been demonstrated to improve cervical cancer 
screening participation among underscreened women, but patient preferences for their implementation 
have not been widely assessed. 

Methods: We assessed patient preferences as part of the PRESTIS (Prospective Evaluation of Self-
Testing to Increase Screening) randomized controlled trial. Trial participants are women enrolled in a 
public safety net health system, ages 30-65 years, who are underscreened for cervical cancer. We 
conducted a telephone survey in English and Spanish among a subgroup of trial participants randomized 
to self-testing. 

Results: Of the 232 surveys completed, most were conducted in Spanish (61.2%). Most survey 
participants (65.1%) used the kit to obtain a cervicovaginal sample. Among the women who used the kit, 
96.8% responded that they would be willing to use a self-sampling kit again. Over half (59.5%) stated 
they would prefer to collect their own sample in the future, 19.6% stated they would prefer a physician or 
nurse collect the sample and 20.9% were unsure. Significantly more English- versus Spanish-speaking 
participants preferred self-sample over clinic-based screening in the future (73.3% vs, 50.5%, p<0.05). 
Most participants (77.8%) said they would prefer to receive a kit in the mail, while 13.1% would prefer to 
receive the kit directly from their healthcare provider in the clinic. A higher percentage of English-speaking 
participants reported a preference for a mailed kit (86.7%) compared to Spanish-speaking participants 
(72.0%), although the difference was not statistically significant. 

Conclusions: Telephone survey data from the ongoing PRESTIS trial suggest that underscreened 
women in safety net healthcare system would be willing to use self-sampling HPV tests in the future. 
Mailed, at-home sampling, is a preferred delivery strategy. Health systems should provide options for 
HPV testing to accommodate for differing preferences in its administration.
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Introduction: Improving community’s awareness and attitudes about cervical cancer requires generating 
strong evidence to inform context-fit policy. Therefore, this study aimed to assess community perceptions 
and understanding of cervical cancer and HPV in Ethiopia. 

Methods: We conducted 20 interviews with 15-19 and 25-29 women, 3 interviews with health extension 
workers, and 8 focus group discussions with men and women from May-July 2021 in Jimma town and its 
surrounding suburbs, Ethiopia. Age category and marital status were used to purposively recruit the 
participants. All participants gave consent. Thematic analysis was used to draw findings from the 
interview and FGD materials. 

Results: Community awareness about cervical cancer is very limited except people believe it is fatal. A 
few participants were aware of cervical cancer through its symptoms but most people did not know it by 
name and had never heard about HPV as cervical cancer-causing agent, its risk and transmission factors, 
vaccination, screening and treatment. They considered their participation in this study as their first chance 
to properly hear about the disease. However, they have shown favorable attitude about HPV vaccination, 
screening and treatment after they got the basic information about cervical cancer from data collectors. 
They were keen to share the information with others and to encourage girls and women to seek the 
services even based on out-of-pocket payment. Finally, they strongly suggested awareness creation 
programs for the wider community members. 

Conclusions: There is a critical information gap about cervical cancer, its cause and risk factors, HPV 
transmission, screening, and treatment. The limited community’s awareness implies low uptake of HPV 
vaccination, screening, and treatment. There are missing links between available services and potential 
users because of lack of information. Therefore, awareness creation programs about cervical cancer and 
available services would ensure massive community mobilization toward improving people’s health-
seeking behavior.
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Introduction: In cervical screening programs, self-collected vaginal specimens for HPV testing have 
been found to be acceptable and to yield technically satisfactory results in the majority of cases. By 
avoiding the need for an intimate examination, self-collection improves participation and considerably 
improves outcomes for otherwise unscreened and under-screened women. It was postulated that similar 
principles would apply to anal screening programs. We therefore set out to compare cytology and HPV 
results of Clinician-Collected anal swabs (CC) and Self-Collected anal swabs (SC), in patients attending 
the Dysplasia and Anal Cancer Services. 

Methods: Following consent, and education regarding the taking of self-collected specimens, patients 
were randomized with regards to sampling order. The Dacron swabs were eluted into ThinPrep vials and 
sent for standard cytopathological testing and HPV testing using the COBAS 4800 system 

Results: 100 participants were recruited, 94 (94.0%) male, 58 (58.0%) HIV-positive (1 HIV status 
unknown), with a median age of 57 years (IQR: 50.5-63). Among them, 54 were randomised to SC first, 
and 46 CC first. SC anal cytology results were more likely to be technically unsatisfactory compared to 
CC, but this did not reach statistical significance (16.0% vs 9.0%, p=0.09). Overall, there was no 
difference in HPV inhibition rate between SC and CC (6.0% vs 5.0%, p=0.564). HPV16 prevalence was 
35.8% in SC and 31.6% in CC (p=0.103). For non16/18 HRHPV types, the prevalence was 53.1% vs 
59.4% in SC and CC- (p=0.083), respectively. Overall, there was no significant difference in any 
abnormality (SC vs CC 82.3% vs 86.1%, p=0.317). 

Conclusions: Overall, SC and CC provided similar diagnostic information. However, a larger study is 
required to confirm these findings. Further work is also required to see if these results can be replicated in 
community settings, and to investigate their potential role in screening programs.
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Introduction: Upregulation of HPV oncoproteins E6 and E7 expression is a necessary event for anal 
cancer progression. Performance of the OncoE6™ Anal Test was evaluated for predicting high-grade 
anal lesions in a population of HIV-positive men with >ASCUS grade anal cytology who have sex with 
men (MSM). 

Methods: MSM participants ages 18 years or older and living with HIV participated in this cross-sectional 
study. Swab-based anal samples were collected just prior to obtaining biopsies and tested for 
HPV16/HPV18 E6 oncoproteins and high-risk HPV (HR-HPV) genotypes. These results were compared 
to histology, the gold standard. Odds ratio was calculated for presence of E6 oncoproteins among those 
with AIN2+ lesions versus AIN1 or lower lesions and tested for association using Fisher’s Exact test. 
Analytical performance characteristics were calculated for both tests. 

Results: 219 eligible MSM living with HIV were consented and enrolled between 06/2017 and 01/2022. 
Total of 4.6% (10/219) of anal swabs tested positive for HPV16/HPV18 E6 oncoprotein, while 93.6% 
(205/219) tested positive for 1 or more HR-HPV genotypes. Of those with AIN2+ lesions, 8.6% (7/81) had 
positive OncoE6™ results versus 2.2% (3/138) with only AIN1 or lower grade lesions. Odds of having a 
positive OncoE6™ result was 4 times higher among participants with AIN2+ lesions (OR 4.26, 95% CI 
1.07-16.95, p = 0.04). In this study, specificity (95% CI) of OncoE6™ was 97.83% (93.78-99.55) with 
sensitivity (95% CI) of 8.64% (3.55-17.0). HR-HPV genotyping demonstrated specificity (95% CI) of 
10.14% (5.66-16.44) and sensitivity (95% CI) of 100% (95.55-100.0). 

Conclusions: In this population at high-risk for anal cancer, OncoE6™ demonstrated excellent specificity 
but low sensitivity; opposite to that found for HR-HPV genotyping. Using OncoE6™ as a companion 
diagnostic to the anal Pap test may provide insight into predicting AIN2+ in this population.
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Introduction: Women with high grade squamous intraepithelial lesion/cervical intraepithelial neoplasia 
(HSIL/CIN) are at high risk of anal HPV infection, and it has also been suggested that self-inoculation of 
the virus from the anal canal to the cervix could explain HPV recurrence in the cervix after treatment of 
HSIL/CIN. We aimed to evaluate the bidirectional interactions of HPV infection between these two 
anatomical sites. 

Methods: 68 immunocompetent women undergoing excisional treatment for HSIL/CIN were evaluated. 
Immediately before treatment, samples from the anus and the cervix were obtained (baseline anal and 
cervical HPV status). Cervical HPV clearance after treatment was defined as treatment success. The first 
follow-up control was scheduled 4-6 months after treatment with cervical and anal samples. High 
resolution anoscopy was performed to patients with persistent anal HPV infection or abnormal anal 
cytology in the first control. 

Results: Baseline anal HPV was positive in 42/68 (61.8%) of the women. Anal HPV infection persisted 
after treatment in 29/68 (42.6%) women. One third of these women (10/29; 34.5%) had HSIL/anal 
intraepithelial neoplasia (AIN). Among women achieving treatment success, cervical HPV in the first 
control was positive in 34.6% and 17.6% of the patients with positive and negative baseline anal HPV 
infection, respectively (p=0.306). 

Conclusions: In conclusion, patients with persisting anal HPV after HSIL/CIN treatment are at high risk 
of HSIL/AIN, suggesting that these women would benefit from anal exploration. The study also suggests 
that women with anal HPV infection treated for HSIL/CIN might be at higher risk of recurrent cervical HPV 
even after successful treatment.
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Introduction: Persons with HIV (PWH) have much higher rates of HPV-associated cancers compared to 
the general population. Plasma HPV cell free DNA (cfDNA) tests have been highly sensitive in patients 
with known HPV-associated cancers, but it is not known if these tests are feasible for cancer screening in 
populations with higher burdens of non-malignant HPV disease such as PWH. It was not known whether 
HPV infection alone or anal high grade in situ disease (HSIL) alone in this population would result in a 
positive HPV cfDNA signal, which would result in an unacceptably high false positive rate if used in a 
screening setting. 

Methods: To answer this question, we conducted a prospective study of 40 PWH, including one cohort 
without and one cohort with anal HSIL. We tested anal and vaginal swabs for HPV infection and HPV 
genotyped the biopsies of anal HSIL. Finally, we performed HPV cfDNA droplet digital PCR (ddPCR) to 
test for HPV16/18/33 from plasma samples. 

Results: 84.6% of this cohort exhibited HPV infection, including 10 participants with HPV16 infection, 13 
with HPV18, and 2 with HPV33. Five and two participants had HPV16 and HPV33 positive anal HSIL, 
respectively (Figure 1). However, despite the high prevalence of HPV infection and anal HSIL, none of 
the participants had any HPV16/18/33 detectable cfDNA by ddPCR (Figure 
2). 
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Conclusions: These results provide a strong rationale for investigating the use of HPV cfDNA in a 
screening setting for suspected anal cancers in PWH.
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Introduction: Men-who-have-sex-with-men, bisexual and transgender individuals (TG) are 
disproportionally affected by HPV infection and HPV-related diseases. We evaluated the prevalence and 
distribution of HPV types by next-generation sequencing (NGS) in anal swabs of TG to decipher the 
epidemiological, clinical, and immunological risk factors for HPV-colonization. 

Methods: A longitudinal cohort of TG was established in the Washignton DC metropolitan area between 
4/2021–9/2022. 47 consecutive subjects were selected for HPV-genotyping by a hybrid-capture target-
enrichment NGS method allowing the identification of 210 α-, β- or γ-HPV types. Anal swabs for cytology 
were also collected. Unsupervised hierarchical-clustering and multivariate distance-matrix regression was 
utilized to test the similarity between samples and the association between prevalence of α-, β- or γ-HPV, 
HIV status and other epidemiological variables. 

Results: The TG study population comprised mostly TG women (male sex assigned at birth, 66%), while 
15% were non-binary and 8% were TG men (female sex assigned at birth). The median age was 37 
years and 60% were HIV-1-infected (median CD4: 620 cells/mL; 78.5% on antiretroviral therapy). 
Gender-affirming hormones were used by 49% of the enrolled subjects and anal cytology was abnormal 
in 48%. Only 19% recalled receiving an HPV vaccine. α-HPVs largely exceeded the prevalence of β- and 
γ-HPV in anal swabs (Figure 1). The α-10 HPV44, α-6 HPV30, α-9 HPV16 were the most prevalent HPV 
types (66%, 57%, 55%, respectively). The relative abundance (RA) of α-HPV types not included in 
Gardasil-9® (HPV6,11,16,18,31,33,45,52,58) exceeded the RA of the latter HPV-types in 86% of TG 
subjects (Figure 2). HIV-1 infection was associated with higher prevalence of any α-HPV but did not affect 
the probability to detect β- or γ-HPV (p<0.01, Figure 3).
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Conclusions: Target-enriched NGS reveals an increased prevalence of α-HPV in HIV-1-infected TG 
individuals emphasizing the role of specific clinical and immunological determinants of genus-specific 
HPV colonization and consequent α-HPV-related diseases.
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Introduction: Studies estimate that transgender women (TGW) have a high prevalence of high-risk HPV 
(HR-HPV) and anal intraepithelial lesions. We examined risk factors associated with anal dysplasia (AD) 
and linkage to high resolution anoscopy (HRA) in a sample of TGW. 

Methods: We recruited a convenience sample of TGW in DC from 4/2021–9/2022. Data collected 
included: demographics; serum samples; anal swabs for cytology and HPV genotyping. We defined AD 
as a cytology diagnosis of atypical squamous cells of undetermined significance, low-grade or high-grade 
intraepithelial lesions (HSIL). Current estrogen use was defined as self-report of use, and serum estradiol 
level higher than 60 pg/mL. Participants with AD were scheduled for off-site HRA. We used chi-square 
tests to compare differences between AD risk factors. 

Results: Of 62 TGW with adequate anal cytology samples, most were black (87%), stably housed (55%), 
engaged in anal receptive sex within 12 months (77%), and not on estrogen (63%). Only 12 (19%) 
recalled receiving an HPV vaccine. Of 43 (69%) patients with HIV, 22 (47%) had previous anal cancer 
screening. AD was found in 29 (47%), while 45 (74%) tested positive for HR-HPV. AD was associated 
with the presence of HR-HPV (p=0.04), and with black race (p=0.03), but was not significantly associated 
with current GAH use or HIV status (Table 1). Of all TGW with AD, 23 (79%) had HRA scheduled, but 
only 6 (26%) attended, with HSIL found in 2 
patients. 

 

Conclusions: Our findings highlight the high prevalence of HR- HPV and AD in TGW regardless of HIV 
status, age or use of GAH. In this high-risk population, we found low rates of prior HPV vaccination, and 
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limited HRA attendance despite facilitated linkage. Future studies should identify longitudinal risk factors 
for persistence of HR-HPV or AD, and strategies for enhancing HPV vaccination, anal cancer screening, 
and linkage to HRA in TGW.
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Introduction: Men having sex with men (MSM) and people living with HIV (PLHIV) are at higher risk to 
develop anal squamous cell carcinoma (ASCC). Similarly to cervical cancer, ASCC is preceded by low 
and high-grade anal intraepithelial lesions (LGAIN, AIN1; HGAIN, AIN2-3). However the progression of 
normal epithelium through AINs, to ASCC is less well understood. We propose to determine if HGAIN is 
preceded by LGAIN or may develop directly from hrHPV infection. 

Methods: Twenty-three HIV-infected MSM diagnosed with LGAIN (T0) and who progressed to HGAIN 
(T1) were included. Biopsies were collected at each sampling time and used to perform a comprehensive 
molecular analysis including: (i) host cell genome modifications (6 methylation markers and copy number 
aberrations (CNA)), (ii) HPV typing and HPV16 variants. Non-parametric statistical analysis were 
performed with R software. 

Results: In total, 50 samples (25 paired-samples) issued from 22 cases were tested. HPV-typing and 
DNA methylation testing were effective for 98% (n=49) and 88% (n=44) of samples, respectively, and 
paired-samples with the same HPV-type were tested for CNA. After reviewing of the slides, 23 lesions 
were LGAIN and 27 lesions were HGAIN. The prevalence of hrHPV was 39% and 70% in LGAIN and 
HGAIN. Both the methylation level and CNA increased significantly from LGAIN to HGAIN. Fourteen 
(56%) paired-samples showed a persistence of HPV-infections (9 hrHPV and 5 lrHPV), associated with a 
progression from LGAIN to HGAIN in 6/14 cases. Five out of 6 showed a good correlation of CNA 
between low and high-grade lesions with similar or increased methylation level. 

Conclusions: HPV persistence and molecular changes in LGAIN and subsequent HGAIN suggest that 
some LGAIN may progress HGAIN.
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Introduction: People living with HIV (PLWH) are at a 10-50-fold increased risk of developing anal cancer. 
The ANCHOR study showed that treatment of AIN2-3 lesions prevents cancer. The optimal way to initially 
screen PLWH for AIN2-3 lesions is not known. Anal Pap tests are easy to obtain and could be an initial 
screening test to prevent anal cancer. The utility of anal Pap tests as a screening tool was ascertained. 

Methods: PLWH who had undergone high resolution anoscopy and at the same visit had an anal Pap 
test and a biopsy were identified from the EMR at University Medical Center in New Orleans. 
Demographic information obtained included sex, race, age, HIV status, and history of treatment for high-
grade lesions. Anal Pap test and paired biopsy results were compared. 

Results: A total of 245 paired specimens from 117 different patients were obtained since 12-1-2019. The 
population was 88% male, 60% Caucasian, 90% non-Hispanic and average age 51. There were 14% 
normal, 36%, ASCUS, 2% ASCUS-H, 36% LSIL and 7% HSIL Paps. There were 15% normal, 40% AIN1, 
and 44% AIN2-3 biopsies. There was a strong association between the severity of the Pap test and the 
biopsy results (p<0.001). AIN2-3 was seen in 88% of the HSIL Pap tests. However, 8/34 (24%) of patients 
with a normal Pap test had an AIN2-3 lesion. 

Conclusions: In this small study from a single institution and provider, a single anal Pap test (normal) 
would have missed assigning 24% of the at-risk individuals to anoscopy. This raises concern that the anal 
Pap test may lack sensitivity as a primary screen for anal cancer. The role of sequential Pap tests is 
currently under investigation as is the addition of anal HPV detection. There is a need for additional 
biomarkers that can be utilized to identify at-risk patients.
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Introduction: Globally, Human papillomavirus (HPV) is the most common sexually-transmitted infection. 
Persistent infections with high-risk HPV (HR-HPV) in immunocompromised individuals can result in more 
rapid disease progression; low-grade squamous intraepithelial lesions (LSIL) can progress to high-grade 
squamous intraepithelial lesions (HSIL). Men living with HIV, who have sex with men (MSMLWH) are at 
highest risk for anal cancer. 

Methods: A cross-sectional population of 163 MSMLWH attending high-resolution anoscopy clinic each 
had an anal swab (FLOQ, Copan) collected for HR-HPV genotyping (Atilla AmpFire HPV assay) prior to 
biopsy. Genotyping data were grouped based on histology and analyzed to determine whether the 
proportion of individuals infected with specific HR-HPV genotype(s) showed an association with HSIL. 
Persistent HR-HPV infection was then studied in a longitudinal subset of 38 individuals, in whom anal 
samples and biopsies were obtained at 2 clinic visits. Here we examined whether HR-HPV persistence 
was associated with HSIL. Pearson’s Chi-square test with continuity correction was used to assess 
association with HSIL in these groups. 

Results: Overall prevalence of having a HR-HPV anal infection in this cross-sectional population was 
91.4% (149/163). Here, the proportion of participants infected with HPV33 was higher in HSIL group 
(44.4%) than in LSIL group (8.3%, p<0.0001), as was HPV35 (HSIL; 36.7% vs. LSIL; 13.6%, p=0.001) 
and HPV56 (HSIL; 29.5% vs 11.8%, p=0.009). In the longitudinal subset of this population, persistent 
infection with HPV33 was more frequently seen within the HSIL group compared to the LSIL group (HSIL; 
38.9% vs LSIL; 5.3%, p=0.02). 

Conclusions: There was a statistically significant association with HSIL for both HPV33 anal infection 
and its persistence. These data highlight the importance of using an HPV assay that genotypes more 
than just HPV16/18, as well as for vaccinating this highest-risk population with a nine valent vaccine to 
prevent infection and reduce the risk of anal cancer.
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Introduction: Warts present with various clinical presentations, which usually depend on the type of 
human papillomavirus. Sometimes plantar warts are difficult to differentiate from clavus or callus. Bowen’s 
disease and squamous cell carcinoma may also be differential diagnosis if the lesion is on the nail 
apparatus or digit. Although biopsy is necessary, other non-invasive methods of definitive diagnosis are 
required. This study aims to analyze the accuracy of virological diagnosis by comparing swab samples 
and hyperkeratosis scales from warts. 

Methods: The study included ninety cases of warts and related diseases. DNA was extracted from three 
types of specimens in each case: a surface swab, hyperkeratosis scale, and a post-shaved surface swab, 
and analyzed for HPV type and HPV viral load by polymerase chain reaction. 

Results: Fifty-five cases were PCR-positive, seven cases for HPV1a, five cases for HPV2a, three cases 
for HPV4, twenty-one cases for HPV27, fourteen cases for HPV57, and five cases for HPV65. Regarding 
the correlation between clinical diagnosis and HPV detection, the positive agreement rate was 90.9%, the 
negative agreement rate was 40.0%, and the overall agreement rate was 71.1%. Notably, only half of the 
fourteen cases clinically diagnosed as plantar warts were PCR-positive, suggesting that it is challenging 
to differentiate plantar warts from clavus or callus, especially in elderly patients. The amount of HPV DNA 
before and after exfoliation was compared, and the amount of HPV DNA from the removed keratin was 
the highest for all HPV types. The amount of HPV DNA detected differed by HPV type, with HPV1a, the 
causative virus of myrmecia, producing about 1000 times more HPV DNA than HPV57, the least common 
HPV type. 

Conclusions: HPV types and DNA concentrations in fifty-five cases were identified. The specimen of a 
surface swab from a wart appears useful for virological diagnosis and determination of cure.
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Introduction: The HPV vaccine is highly efficacious in protecting against oral, genital, and other cancers. 
There is an important role for medical and dental professionals in advocating for vaccination and building 
their confidence in this task is crucial. The objectives of this study were to assess vaccine knowledge, 
personal immunization status, attitudes, and confidence in vaccine counseling among future healthcare 
providers – medical (MS) and dental (MS) students. 

Methods: An anonymous survey was completed by students from 1 medical and 3 dental schools in the 
United States (US). The survey assessed knowledge about 3 vaccines: HPV vaccine as well as influenza 
and COVID-19 vaccines. Personal vaccination status and confidence in vaccine counseling were also 
assessed. The survey used was an existing tool previously published by the investigators. 

Results: 453 students (232 MS and 221 DS) completed the survey. Total knowledge score for the 3 
vaccines was 81% for MS and 51% for DS. HPV vaccine score was 79 % and 56 % for MS and DS, 
respectively (Table 1). MS had better HPV knowledge than DS, however, both groups had low knowledge 
of vaccine recommendations for females diagnosed with HPV (48%) and older patients (63%), skin-to-
skin transmission (54%), and HPV vaccine effectiveness in preventing oral cancers (64%) (Table 2). 
Although 87% of respondents indicated they would recommend HPV vaccine to family/friends, only 62% 
felt they had adequate knowledge, and 69% felt they had evidence-based information to counsel patients. 
No major differences were found in knowledge scores between vaccinated and unvaccinated 
students. 
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Conclusions: This is the first study to evaluate HPV vaccine knowledge and attitudes among US medical 
and dental students and highlights the need for profession-specific curricula to educate future providers 
who play a critical role in disease prevention. Curricula should bridge the knowledge gaps identified and 
provide skills to counsel vaccine-hesitant patients.
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Introduction: Current vaccination programs prioritize HPV-naive individuals. Prevalent HPV infection 
may identify high-risk young adult men most in need of vaccination. The association between prevalent 
and incident-persistent HPV infection among heterosexual men (HM) and men who have sex with men 
(MSM) has not been evaluated. 

Methods: HM and MSM aged 16-27 years in the placebo arm of a global 4-valent HPV vaccine trial 
(NCT00090285) were assessed for incident-persistent anogenital infection at penile/scrotal and 
perineal/perianal sites with 9-valent (9v) HPV (6/11/16/18/31/33/45/52/58) vaccine types by baseline 
prevalent 9vHPV infection status. Association between baseline prevalent infection and incident-
persistent infection was estimated using incidence rate differences (IRDs) and incidence rate ratios 
(IRRs) adjusted for age, geographic region, and number of lifetime sex partners. Three-year cumulative 
incidence of incident-persistent infection at the same anatomic site was estimated using the Kaplan-Meier 
method, according to baseline 9vHPV infection status at enrollment. 

Results: Included were 1689 HM and 295 MSM. Incidence rate (per 100 person-years) of incident-
persistent HPV infection for prevalent HPV infection and no infection at baseline among HM was 11.24 
and 6.38, respectively, and among MSM was 11.69 and 9.69, respectively. Baseline infection status was 
associated with incident-persistent infection among HM (IRD, 4.86 [95% CI, 1.59-8.13]; IRR, 1.55 [1.13-
2.14]) but not MSM (IRD, 1.99 [95%CI, –3.94 to 7.93]; IRR, 1.01 [0.58-1.76]). Cumulative incidence rates 
of incident-persistent HPV infection were higher among HM with baseline prevalent infection versus those 
without baseline infection; no differences were observed among MSM (Figure 
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1). 

 

Conclusions: Baseline 9vHPV infection was associated with incident-persistent anogenital infection 
among HM, but not MSM. MSM experienced high incidence regardless of baseline infection. Young adult 
HM with a history of infection and MSM may benefit most from HPV prevention interventions.
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Introduction: A human papillomavirus therapeutic vaccine for regressing high-grade squamous 
intraepithelial lesion (HSIL) is being evaluated. The study aim was to understand the motivations and 
barriers for clinical trial recruitment and retention. 

Methods: Women with an abnormal Papanicolaou smear were eligible to enroll; only those with biopsy-
confirmed CIN II or III were vaccinated. Four vaccinations 3 weeks apart were followed up with two visits 
6 months apart. Women who agreed to participate answered a questionnaire at enrollment. Potential 
subjects who met all criteria but declined participation received a different questionnaire. Recruitment 
efforts included clinic visits, informational letters to statewide gynecologic service providers and 
potentially eligible patients in-house, and advertisements (pamphlets, brochures, Facebook, Instagram, 
and Google). 

Results: Ninety-nine women provided informed consent, and were screened. Eight-one subjects (81.8%) 
qualified for vaccination, and 80 received at least one vaccination. Motivations for joining the study were 
personal health needs (77 of 99, 77.8%), contribution to medical science (12.1%), possible free treatment 
(7.1%), others (2%), and reimbursement (1%). The majority first heard about the study through referrals 
(67 of 99, 67.7%), 23.2% through other, 6.1% through study brochure, 2% though Facebook, 1% through 
word of mouth. Of thirteen potential subjects who declined to participate, 10 responded. Thirty percent (3 
of 10) indicated “the study duration was too long” while 20% said “not knowing whether I will receive 
PepCan or adjuvant only” was the main reason for not participating. Ten percent indicated “difficulty 
getting to study visits”, and the remaining had “other” unique reasons. 

Conclusions: In-person visits to clinics by study staff seemed to be helpful in promoting recruitment. 
Patients were primarily motivated by their health needs to participate in the study. The long duration of 
the study was the most common barrier identified. Retention rate was excellent for the study with 93.8% 
of subjects completing the study.
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Introduction: Although many HPV-targeted therapeutic vaccines have been examined for efficacy in 
clinical trials, none have been translated into clinical use. These previous agents were administered by 
intramuscular or subcutaneous injection to induce systemic immunity. We investigated the safety and 
therapeutic efficacy of an HPV16 E7-expressing lacticaseibacillus-based oral vaccine. 

Methods: In a double-blind, placebo-controlled, randomized trial, 165 patients with HPV16-positve high-
grade cervical intraepithelial neoplasia (CIN2/3) were assigned to orally-administered placebo, or low-, 
intermediate-, or high-doses of IGMKK16E7 (HPV16 full-length E7-expressing lacticaseibacillus 
paracasei). In all four groups, IGMKK16E7 or placebo was administered orally at weeks 1, 2, 4 and 8 
post-enrollment. The primary outcomes included histopathological regression and IGMKK16E7 safety. 

Results: In per-protocol analyses, histopathological regression to normal (CR) occurred in 13 (31.7%) of 
41 high-dose recipients and in five (12.5%) of 40 placebo recipients (rate difference 19.2: 95% CI, 0.5-
37.8, P=0.06). In patients positive for HPV16 only, the clinical response rate was 40.0% (12/30) in high-
dose recipients and 11.5% (3/26) in recipients of placebo (rate difference 28.5: 95%CI, 4.3-50.0, P=0.03). 
Linear dose responses were clearly shown in these groups (P=0.026). Adverse events occurred in 21 
patients (48.8%) in the high-dose group and in 19 patients (46.3 %) in the placebo group (P=0.83). The 
number of HPV16E7-specific IFN-γ producing cells in peripheral blood increased with level of response 
(stable disease, partial, and complete responses; 
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P=0.004). 

 

Conclusions: This trial demonstrates safety of IGMKK16E7 and its dose-dependent efficacy against 
HPV16-positive CIN2/3. IGMKK16E7 is the first immunotherapeutic mucosal immunity-based vaccine to 
show anti-neoplastic effects.
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Introduction: Cervical cancer being an AIDS-defining disease requires that women living with HIV should 
have routine screening as an integral part of their care. Screening for high-risk HPV (HrHPV), the 
causative agent of cervical cancer is becoming the preferred modality for cervical cancer screening. 

Methods: In this pilot study, sixty-seven consenting women attending the HIV clinic of our hospital had 
cervical self-sampling after watching a video describing the process. Their samples were analyzed with 
the Atilla PCR system. All positive women were invited for colposcopy 

Results: Sixty-seventy women took part in the study; the mean age and mean parity was 44years and 3 
respectively. The mean duration of being on HAART treatment was 53 months. The viral load was less 
than 1000 copies/ml in all but one of the women. Twenty-two women tested positive for HrHPV. The 
commonest serotype was 45 seen in 36.4% of positive cases and this was followed by serotypes 18 and 
31 which were each found in 27.3%. Multiple infections were found in 11 women (16.4%) and were more 
common in older women than in young women. 40-49 years (24.3%) versus 30 to 39 years 18%. Women 
in the age range of 40-49years (24.3%) had multiple Hr HPV infections (22) than those 30-39years 
(42.9%) who had only 18. Colposcopy attendance was poor as only 20 women attended. Of those that 
attended the colposcopic clinic, it was adequate in 17 of the women. Acetowhite lesions were only seen in 
2 of them. Targeted biopsies did not reveal any cervical intraepithelial lesions. 

Conclusions: The prevalence of HrHPV is higher in women living with HIV compared to the general 
population and HPV 45 was the commonest infection in this group followed by 18 and 31 serotypes. 
However, very few lesions were seen at colposcopy despite the high HPV prevalence.
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Introduction: Human papilloma virus is the commonest sexually transmitted infection among young 
adult, fortunately enough most of the individuals infected with human papilloma virus are asymptomatic 
and able to clear the virus so long as they have no innate or acquired immune deficiency. Though it is not 
uncommon to see genital warts of small-medium sized, it is very rare to find giant genital warts which 
cannot be managed with topical ablative therapy. Human immune-deficiency virus (HIV) co-infection is 
the most important contributor for locally aggressive vulvar condyloma acuminatas (Buschke Lowenstein 
tumor). 

Methods: Here I report a case series of giant vulvar condyloma accuminata (vulvar wart) of three cases 
with all of the cases of Sero-positive for HIV on HAART (highly active anti-retroviral therapy) CD4 counts 
of all of them under 500 cells/ul , including a ten year old pre-menarche female who had also a giant wart 
which was not amenable for local ablative treatments. 

Results: The cases were referred from regional hospitals for possible vulvectomy in our teaching hospital 
.the surgeries were skinning vulvectomy with extensivive wider vulvar skin excision ,the surgery had 
significant bleeding from the incision sites and we used multiple clumps. with no intra-operative 
complications. All of the cases had superficial wound infections and improved significantly with a local 
wound care and discharged and had good wound healing in their three weeks of follow up vists. 

Conclusions: HPV associated vulvar genital condyloma accuminata, in HIV seropositive patents can be 
beyond local ablative treatments and delay in referral and care for these cases can cause significant 
impact in their quality of life. The surgical care of giant warts needs gynecologic oncologist surgical 
expertise.
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Introduction: Cervical cancer associated with Human Papillomavirus (HPV) has the highest cancer 
incidence and mortality for women in Botswana, a middle-income country in Sub-Saharan Africa, due to a 
high human immunodeficiency virus (HIV) prevalence and limited early screening. This study investigates 
the significance of HIV on the overall survival (OS) of patients with locally advanced cervical cancer by 
various treatment categories (curative chemoradiation, definitive radiation alone, or palliative radiation 
alone). 

Methods: This study included patients diagnosed with cervical cancer between 2013 and 2020, 
prospectively enrolled in the Botswana Prospective Cancer Cohort (BPCC) at Gaborone Private Hospital 
and a gynecological multidisciplinary team clinic at Princess Marina Hospital. Baseline demographics 
were summarized by descriptive statistics. For various treatment groups, comparisons of 2-year OS by 
HIV status were performed by the log-rank test, univariate Cox regression analyses, and multivariable cox 
analyses adjusting for cancer stage, RT dose, number of chemotherapy cycles, and baseline hemoglobin 
levels. 
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A total of 1,131 patients were diagnosed with cervical cancer in the BPCC. Among these women, 69.8% 
were women living with HIV (n=789). For the 465 patients who received curative chemoradiation 
treatment, HIV status was not significantly associated with OS in unadjusted (p=0.987) and adjusted 
analysis (p=0.578). For the patients who completed RT-only treatment, HIV status was significantly 
associated with OS in unadjusted analysis (HR=1.77, p=0.002), but not in adjusted analysis (p=0.227). 
HIV status was significantly associated with OS for the 198 patients receiving definitive (high dose) RT 
alone in unadjusted analysis (p=0.014), but not in adjusted analysis (p=0.073). For the 154 patients 
receiving palliative (low dose) RT, HIV status was not associated with OS in unadjusted (p=0.835) or 
adjusted analysis (p=0.359). 

Conclusions: In Botswana, a resource-limited country, HIV status had no significant effect on 2-year OS 
in cervical cancer patients with well-managed HIV receiving chemoradiation, radiation alone, or palliative 
radiation.
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Introduction: Cervical cancer is the leading cause of cancer and cancer-related death among women in 
Botswana, accounting for 32% of female cancers and 19% of cancer-related deaths in the overall 
population. National screening has focused on a see-and treat approach with a significant number of 
Loop electrosurgical excision procedures(LEEP) performed. Our objective was to determine the number 
of LEEPs performed with confirmed cervical intraepithelial neoplasia(CIN) 2or3, as well as rates and 
outcomes of follow-up among women with positive margins. 

Methods: This retrospective study identified patients who underwent LEEP from January 2014-December 
2015 showiing CIN 2/3 on final histology. Patients underwent LEEP for positive visual inspection with 
acetic acid(VIA) or biopsy proven CIN2/3. Histopathology was reviewed at a central lab in Gaborone, 
Botswana. Demographic and clinical data such as age, HIV status, margin status and follow up data was 
collected. 

Results: 778 women underwent LEEP for CIN2/3 during the study. Average age was 40.2 years. 
638(81.8%) had CIN3. 390(50.1%) had positive LEEP margins, 204(52.3%) had positive endocervical 
margins (ECM), and 186(47.7%) had positive ectocervical margins only. Women with HIV had more 
positive ECM than women without HIV, 73% vs.27%. Of women with positive ECM seen back within a 
year, 7.7%(4/52), had persistent CIN2/3 on repeat LEEP. In contrast, 48.3%(30/62) of women who 
underwent repeat LEEP >1year later for positive ECM had persistent/recurrent CIN2/3. 44%(90/204) of 
women with positive ECM had no documented re-excision procedure. Women with HIV and positive ECM 
were more likely to have documented follow-up(62.3%) than women without HIV(40%). 

Conclusions: Most women who underwent LEEP procedures had CIN3, half had positive margins. Many 
with positive, particularly endocervical margins, had a recurrence of CIN2/3 requiring further treatment. 
Resources should be made available for women who are screen-positive and post-LEEP margin positive, 
requiring additional ablative or excisional procedures, to reduce the cervical cancer burden in Botswana.
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Introduction: Cervical cancer is the second most common cancer among women in Bangladesh. 
Cervical cancer is a preventable disease as it has a long precancerous stage. Routine and effective 
screening detects the disease at its precancerous stage and can reduce the incidence of cervical cancer 
by almost 80%. All the tertiary level hospitals are caring a large load of cervical cancer patients. Visual 
Inspection of the cervix with 5% acetic acid allows for inspection of the aceto-white area (VIA Positive). 
Women with VIA positive tests are referred for colposcopy. Successful screening program is one of the 
effective way for early diagnosis and prevention of this cancer. 

Methods: This was a cross-sectional study that was conducted in the gynecology department of Sir 
Salimullah Medical College and Mitford Hospital, Dhaka from January 2018 to December 2019. Women 
who came for cervical cancer screening by VIA were included in this study. A total of 1023 women were 
included in this study. VIA-positive cases were evaluated in colposcopy clinics where the ‘see and treat’ 
policy applied. The specimen was sent for a Histopathology examination. 

Results: Among 1023 women, 92 were VIA positive (8.99%). Colposcopy test among VIA positive 
women, 21 (22.82%) were normal, 39 (42.39%) CIN-1, CIN-2, CIN-3 29 (31.52%), 3 were unsatisfactory 
(3.26%). In CIN-1, cryotherapy was given to 21 patients. LEEP was done in 18 patients of CIN-1, all CIN-
2 and CIN-3 patients. The histopathology Report showed chronic cervicitis with squamous metaplasia in 
15 patients, CIN-1 in 20 patients, CIN-2 in 8 patients, CIN-3 in 3 patients, and invasive cancer in 1 
patient. 

Conclusions: VIA is safe and feasible in our country. The hopeful news is that women are eager to 
gather knowledge about carcinoma cervix. We will achieve the goal of reducing the mortality rates 
associated with cervical cancer.
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Introduction: Cervical cancer is the third most common cancer among women in Burkina Faso, with an 
incidence of 14.6% according to GLOBOCAN 2020. To address this, "the SUCCESS (Scale-Up Cervical 
Cancer Elimination with Secondary Prevention) project has been implemented in six regions of Burkina 
Faso since 2020. Funded by Unitaid and implemented by Expertise France, Jhpiego, and UICC, the 
SUCCESS project supports the MOH to promote women's and men's access to information about cervical 
cancer secondary prevention services, adoption of health-seeking behavior in the community, and 
increase women's access to quality services. 

Methods: A community engagement strategy was developed and implemented, including the 
development of advocacy and education materials, training of community health workers and media, use 
of social mobilization strategies, and engagement of communities and their leaders in selected sites or 
areas. 

Results: From February 2020 to June 2022, we: Developed an outreach and demand creation plan, 
trained 150 community actors and actively implemented the outreach and demand creation plan, 
produced educational materials (picture boxes, posters, flyers, handouts) and made available to actors 
engaged in outreach and demand creation; 200 community leaders have been oriented to secondary 
prevention and are supporting community-based interventions; and nine community-based organizations 
providing care to people living with HIV/AIDS have signed contracts with Jhpiego and are implementing 
microprojects to enroll at least 9,000 women in cervical pre-cancer screening by June 2023. The 
combined actions of 350 community leaders and the media (radio, television, print, online) have reached 
10,000 women and men, of whom 5,500 have already engaged in HPV self-screening through the 
organization of 20 screening campaigns. 

Conclusions: The Burkina Faso experience shows that promoting community participation with the 
support of trained and equipped outreach and demand creation workers, supported by the Ministry of 
Health and Public Hygiene, stimulates demand for and use of cervical cancer prevention services.
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Introduction: According to the WHO global strategy to eliminate cervical cancer, HPV testing is 
considered the preferred test for primary test for cervical cancer. In Cameroon, cervical cancer screening 
rates are low (5%) with visual screening (VIA/VILI) being the most commonly used screening tool. We 
piloted the introduction of a new low-cost HPV test to screen HIV positive and HIV negative women in 
Cameroon as part of a screen and treat strategy. 

Methods: Between January and December 2021, the WHP of the CBCHS organized sensitization 
campaigns to screen women aged between 30 and 65 years across the country. Consenting women were 
screened with an HPV test (Ampfire) and HPV-positive women were treated based on the result of the 
VIA/VILI triage, with thermal ablation or LEEP. Cases suspicious for cancer were referred for further 
evaluation and management. HIV status and other socio-demographics of women were collected. 

Results: A total of 3,468 women were tested for high-risk HPV in CBCHS-WHP clinics in 2021, including 
620 (17.9%) women living with HIV and receiving ART in HIV care units. Of these 620 women living with 
HIV, 320 (52.6%) were positive for HPV. Up to 2690 women were HIV negative with 792 (29.4%) testing 
positive for HPV. The remaining 158 women had unknown HIV status. HPV results were made available 
to women within one month of specimen collection, and consenting HPV positive had VIA/VILI triage and 
were treated per WHO guidelines. 

Conclusions: In Cameroon, HPV testing for cervical cancer screening is feasible and could increase 
screening coverage. Given the higher HPV positivity rates among HIV positive women, integrating HPV 
based cervical cancer screening in HIV care units could facilitate systematic screening of women living 
with HIV. Follow up of screen positive women who received treatment is needed to further evaluate the 
effectiveness of this screening strategy.
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Introduction: Altered lipids have been shown to occur in development of malignancies including cervical 
cancer. This study aimed at determining the association between dyslipidaemia and Cervical 
Intraepithelial Neoplasia (CIN) at a clinic in South Western Uganda. 

Methods: This was an unmatched case control study (a ratio of 1:1), involving women with CIN (cases) 
and those negative for intraepithelial lesions or malignancy (controls) at the cervical cancer clinic of 
Mbarara Regional Referral Hospital. We collected demographic data, collected venous blood into plain 
vacutainers, centrifuged and separated serum from cells. We measured lipid profile using Cobas 6000 
Clinical Chemistry Analyzer. Dyslipidemia was defined as total cholesterol >240mg/dL, LDL >160 mg/dL, 
triglyceride >200 mg/Dl or HDL <40 mg/dL. Data was analysed in STATA version 17 at a statistical 
significance level of ≤0.05. 

Results: Out of the 94 cases, 81 had low grade lesions (LSIL), 12 had high grade lesions (HSIL) while 
one had atypical squamous cells of undetermined significance (ASCUS). High triglycerides and high low 
density lipoprotein (LDL) shared an equal prevalence of 13% among the controls and 3% among cases 
and this difference in distribution was statistically significant (p=0.016). A reduced High Density 
Lipoprotein (HDL) was the most prevalent dyslipidemia among cases, with a prevalence of 41.5% (39/94). 
This prevalence was more in LSIL (37%) and weakly significant in cases compared to controls (p=0.086). 
High serum triglycerides was significantly associated with CIN (OR 0.395, 95% CI 0.084-1.851, p=0.007). 
High LDL was only weakly associated with CIN (OR 0.251, 95% CI 0.061-1.047, p= 0.058). 

Conclusions: There was a high prevalence of HDL dyslipidaemia among women with CIN especially low 
grade squamous intraepithelial lesions. There was a significant association between triglyceride 
dyslipidaemia and CIN. This highlights the need to control other non-communicable diseases that could 
arise due to dyslipidaemia.
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Introduction: Metabolic syndrome components like obesity have been said to be associated with a 
number of malignancies. We set out to determining the prevalence of obesity, its association with cervical 
intraepithelial neoplasia (CIN) as well as factors associated with obesity. 

Methods: This was an unmatched case control study, involving women with CIN (cases) and those 
negative for intraepithelial lesions or malignancy (controls) at the cervical cancer clinic of Mbarara 
Regional Referral Hospital, between April and November 2022. Cases and controls provided written 
informed consent and were recruited in a ratio of 1:1, basing on cytology and/or histology results. We 
collected demographic data, measured height, weight and waist circumference. We calculated body mass 
index (BMI) and defined obesity as BMI of ≥30kg/m2. Data was analysed using STATA version 17, using 
proportions, chi-square and logistic regression at a statistical significance level of ≤0.05. 

Results: The prevalence of general and central obesity among cases was 26% (24/94) and 97% (91/94) 
respectively while among controls it was 38% (36/94) and 96% (90/94) respectively. There was an 
increased prevalence of obesity among women with low grade squamous intraepithelial lesions (LSIL) but 
no statistically significant association between obesity and CIN. Factors associated with obesity included 
residing in Mbarara city (AOR 2.156, 95%CI 1.085-4.282, P-value 0.028), age-groups of 31-45 years 
(AOR 2.421, 95%CI 1.577-9.705, P-value 0.003) and ≥46 years (AOR 1.971, 95%CI 1.022-11.157, P-
value 0.046). 

Conclusions: We observed and increased prevalence of obesity among women with LSIL but no 
association between obesity and CIN. Factors associated with obesity included residing in Mbarara city, 
and being in the age groups of 31-40 and ≥46 years. This highlights the need to bear in mind the risk of 
other non-communicable diseases that could arise due to obesity.
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Introduction: Despite the public policy strategies implemented such as vaccination against HPV since 
2012 and screening for early detection, cervical cancer in Colombia is uncontrolled; incidence was 12.7 
new cases/100,000 women in 2018 and 14.9 new cases/100,000 women in 2020; mortality was 5.7 
deaths/100,000 women in 2018 and 7.4 deaths/100,000 women in 2020 (GLOBOCAN). By other hand, 
barriers to access to timely cancer prevention services, create unprecedented pressure on health 
systems in low- and middle-income countries, especially post-SARS-Cov2 pandemic. To act, the CDC 
(Clinic Diagnostic Center), implemented the first screening program based on HPV in Armenia city, with 
system alarm to inform immediately (24 hours) high risk results: HPV+ 16, 18, 33, ASC-H or H-SIL which 
improve timely diagnosis and management. The purpose was to determine the frequency of high grade 
Squamous Intraepithelial Lesions (SIL) and the High Risk (HR) HPV genotypes involved. 

Methods: Retrospective study. Databases analyses from CDC since December 2021 to December 2022, 
were excluded 216 cases with liquid-based cytology results but without HPV results and 6 unsatisfactory 
cytologies results; in total 969 LBC and HPV results were analyzed in SPSS v25. The HPV detection was 
assessed by Aniplex II HPV HR DNA Detection and Genotyping Test, which detects 14 HR-HPV types. 

Results: 
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 Mean age was 45 years (min 18; max 74); 17.8% (n=172) had high grade SIL (Table 1). High-SIL 
abnormal cytology were all HR-HPV positive (single infections), types 16, 33 and 66. Among HPV-
infected and high grade SIL results, 30.2% had coinfection up to 3 genotypes identified. HR-HPV 
prevalence among women with abnormal cytology (61.6%) was higher than in women without SIL 
(28.4%). 

 

Conclusions: High grade SIL proportion was 17.8% and the HPV genotypes most frequently involved 
among ASC-H and H-SIL results were 16-31-33-51-52-58-66-68. Real World Evidence from databases 
analyses can improve health outcomes.
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Introduction: HPV virus-like particles (VLPs) bind a wide variety of tumor types via modified heparan 
sulfate proteoglycans (HSPG) found on the tumor cell surface. This finding led to the development of the 
virus-like drug conjugate (VDC) belzupacap sarotalocan, an HPV-derived VLP conjugated to a light-
activated cytotoxic payload. When activated by near-infrared light, this VDC induces rapid tumor necrosis 
resulting in pro-immunogenic cell death, release of tumor neoantigens and long-term anti-tumor immunity. 
When E6 and E7 expressing TC-1 mouse tumors are treated with the VDC, we detect E7-specific T-cells 
in the absence of provided tumor antigens. We are now developing a novel chimeric VDC (cVDC) in 
which E6 and E7 are fused to the L2 capsid protein as a means to further enhance this anti-tumor 
response. This cVDC could allow for the targeted cytotoxicity of HPV+ tumors in addition to the release of 
supplemental tumor antigens E6 and E7 within the now pro-immunogenic tumor milieu potentially leading 
to a long term anti-tumor response. 

Methods: The detoxified sequences of E6 and E7 were engineered as one fusion polypeptide on the C-
terminus of L2. Both L2/E6/E7 and L2/E7/E6 protein expression vectors were generated to determine if 
the order of the proteins impacted L2’s ability to co-assemble with L1. The plasmids were co-expressed 
alongside L1 using the mammalian 293TT expression system. 

Results: Both the L2/E6/E7 and L2/E7/E7 fusion proteins were expressed and co-assembled with L1 into 
chimeric VLPs. Fusion protein expression was validated by western blots for L2, E6 and E7, and VLPs 
were confirmed by electron microscopy. 

Conclusions: Preliminary data indicate that chimeric VDCs containing E6 and E7 can successfully be 
generated using the 293TT mammalian expression system. Studies evaluating the cytotoxicity and E6 
and E7 immunogenicity of the cVDC as well as the impact on tumor targeting are underway.
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TOPICAL THERAPY FOR THE TREATMENT OF CERVICAL DYSPLASIA: A PILOT STUDY 

Nerlyne Desravines1, Chiu-Hsieh Hsu2, Sopan Mohnat3, Vikrant Sahasrabuddhe4, Margaret 
House4, Edward Sauter4, Siobhan O'Connor5, Julie Bauman2, H-H Sherry Chow2, Lisa Rahangdale6 
1Johns Hopkins School of Medicine, Gynecology And Obstetrics - Kelly Gynecologic Oncology Division, 
Baltimore, United States of America, 2University of Arizona Cancer Center, Translational Research, 
Tucson, United States of America, 3Stony Brook Medicine, Department Of Preventative Medicine, Stony 
Brook, United States of America, 4National Cancer Institute, Breast And Gynecologic Cancer Research 
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School of Medicine, Pathology And Laboratory Medicine, Chapel Hill, United States of 
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Introduction: Determine the feasibility of topical intravaginal 5-fluorouracil (5-FU) and imiquimod for the 
treatment of cervical intraepithelial neoplasia (CIN) 2/3. 

Methods: This was a pilot study in women aged 18-45 with p16+ CIN 2/3. Participants underwent an 8-
week alternating regimen of self-applied 5% 5-FU and physician-applied imiquimod. Feasibility was 
measured by tolerance, defined as the number of participants unable to apply at least 50% of the 
treatment doses, and safety, defined as the number of participants who experienced specified adverse 
events (AEs) from the study intervention. The study was feasible if the specified AEs were observed in 
less than 33% of participants and if more than 66% of participants tolerated the intervention. We also 
assessed clearance of high-risk HPV (hr-HPV). Baseline participant characteristics, AEs, and tolerability 
are reported using descriptive statistics. 

Results: Thirteen participants were recruited. Eleven (85%) participants applied at least 50% of the 
treatment. All 13 participants reported grade 1 AEs; 6 (46%) reported grade 2 AEs while none had grade 
3/4 events. Three (23%) participants had specified AEs. Histologic regression to normal or CIN 1 among 
those completing at least 50% of treatment was observed in 10 (83.3%) participants, and 7 (63.6%) 
tested negative for hr-HPV at the study end. These rates were 90% and 63%, respectively, in women that 
received 4+ doses of study 
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medications. 

 

Conclusions: Topical therapies present a novel approach for treating cervical dysplasia and merit further 
investigation as adjuncts or alternatives to surgical therapy.
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ORAL ADMINISTRATION OF LACTOBACILLUS CRISPATUS M247 TO HPV POSITIVE WOMEN: 
PRELIMINARY RESULTS OF AN UNCONTROLLED OPEN TRIAL 

Marco Ciotti1, Francesco Di Pierro2, Anna Angela Criscuolo3, Anna Dei Giudici3, Roberto 
Senatori4, Francesco Sesti3, Emilio Piccione4 
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Introduction: Vaginal microbiota can be grouped into five different categories (CST I to V), based on 
their bacterial dominance. In CST I, the dominance of Lactobacillus crispatus appears to correlate with a 
better vaginal health and lower incidence of sine causa infertility, preterm delivery, bacterial vaginosis, 
and viral infections such as HPV infection. Based on this classification, CST IV (non-Lactobacillus-
dominated) associated to a higher incidence of disorders. 

Methods: We enrolled 35 HPV-positive women in a open non-controlled study. Twenty-four of them had 
a CST IV status, while the others were classified as having either CST III (N.=10) or CST II (N.=1) 
microbiota. 

Results: After 90 days of oral administration of the probiotic L. crispatus M247, we observed a reduction 
of the HPV positivity of about 70% and a significant change in CST status with 94% of women classified 
as CST I. 

Conclusions: Despite its limitations, the study shows that oral treatment with the probiotic L. crispatus 
can change the CST status and increase HPV clearence.
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EFFECT OF CERVICAL ADMINISTRATION OF TRADITIONAL CHINESE MEDICINE PRESCRIPTION 
ON HPV E6 / E7 MRNA EXPRESSION IN PATIENTS WITH CIN 

Changzhong Li 
Peking University Shenzhen Hospital, Gynocology, shenzhen, China 

Introduction: To explore the clinical significance of cervical administration of Paiteling (Chinese medicine 
prescription) on the negative conversion rate of HPV E6E7 mRNA (E6E7) 

Methods: From January 2021 to July 2022, a total of 198 patients with pathological CIN3 and below were 
enrolled in Peking University Shenzhen Hospital. According to the treatment method, patients were 
divided into non-surgical and surgical groups before Paiteling administration. All patients were diagnosis 
with HPV E6/E7 mRNA positive before Paiteling administration in 2 groups. Inclusion criteria: ① women 

over 20 years old; ② no previous history of cervical physical therapy or surgery. Exclusion criteria: no 
follow the treatment and / or diagnosis protocol and the patients withdrew from the study. Petaline was 
administered according to the instructions, and the course of treatment was 6 weeks. Patients in the 
control group were only observed and followed up without treatment. TCT and E6E7 test were examined 
in one years after enrollment or treatment. 

Results: 48 of 102 patients (surgical group average 41.9 years) and 46 of 96 patients (non-surgical group 
average 38.5 years) were treated with Paiteling, and the other patients were in the control group. The 
negative conversion rate of HPV E6E7 in Petaline administration / control of non-surgical group were 
81.3% / 45.8%, 87.5% / 62.5%, and 89.6% / 75.0% in the 6th, 9th, and 12th months (P<0.05), 
respectively. The negative conversion rate of HPV E6E7 in Petaline/ control of surgical group were 84.8% 
/ 71.7%, 91.3% / 80.4%, and 89.1% / 82.6%, in the 6th, 9th, and 12th months (P<0.05), respectively. The 
E6/E7 copy levels were decreased significant after Petaline administration in 2 groups (P<0.05). 

Conclusions: The cervical administration of Petaline (Chinese medicine prescription) can reduce E6 / E7 
of CIN in the surgical and non-surgical group, and reduce the risk of cervical cancer.
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DRUG-TARGETED ACTIVATION OF THE RIG-I PATHWAY TO DEVELOP NOVEL COMBINATORIAL 
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Introduction: Restoring pathways capable of triggering immunogenic cell death of HPV-associated 
cancer through production of type I interferons (IFNs) and lymphocyte-recruiting chemokines is of 
increasing interest. In this scenario, pattern recognition receptors (PRRs) appear to be among the most 
promising therapeutic targets. Our group and others recently showed that HPV + cells display marked 
downregulation of several PRRs. Specifically, we found that HPV persistence inhibits IFN production in 
response to DNA ligands, and that this effect is mainly due to irreversible suppression of the cGAS-
STING pathway. By contrast, the RIG-I pathway mediates the residual IFN production triggered 
exogenous stimuli. 

Methods: We have investigated the potential use of the RIG-I agonist M8 as an anti-cancer agent in 
CaSki and HeLa cells. We have also assessed whether M8 transfection could enhance the anticancer 
activity of the genotoxic agent cisplatin. This combinatorial treatment was also used in a murine 
syngeneic model of HPV16-driven cancer. 

Results: We show that M8 exerts a potent antiproliferative effect in HPV + cells that is enhanced upon 
combined treatment with cisplatin. This effect is almost abolished in RIG-I KO cells. In addition, 
conditioned media from M8-treated CaSki cells, but not the RIG-I KO counterpart, significantly enhances 
NK cell proliferation and CaSki cell killing in vitro. Intratumoral M8 treatment also inhibits the growth of the 
tumors obtained by subcutaneous injection of the C3.43 cells, that harbor integrated HPV16 genome, in 
C57BL/6 mice when compared to vehicle-treated tumors. This inhibitory effect is strongly enhanced upon 
co-treatment with cisplatin when compared to cisplatin or M8 alone. The immune infiltrate in the tumors 
treated with M8 is significantly enriched in activated NK cells when compared to the single treatments. 

Conclusions: Our findings provide good evidence that drug-targeted activation of the RIG-I pathway is 
an attractive and feasible option to enhance the effectiveness of existing anticancer therapies.
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EFFICACY OF REBACIN® NONINVASIVE CLINICAL INTERVENTION IN 3217 PATIENTS WITH 
HIGH-RISK PERSISTENT HPV INFECTION 
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Affiliated Hospital of Tianjin University of Chinese Medicine, Gynaecology And Obstetrics, Tianjin, 
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China, 16China-Mongolia Hospital of Ulanqab, Gynaecology And Obstetrics, Ulanqab, China, 17Womens 
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Introduction: Despite various prevention and control measures, the number of persistent hrHPV infection 
patients in China remains high. Previously, we reported that REBACIN® as a novel non-invasive clinical 
intervention has a significant effect on clearing persistent hrHPV infection. To further investigate the 
efficacy of REBACIN® in clearing persistent hrHPV infection under real-world conditions, we conducted a 
clinical observational study in 256 hospitals among the most parts of China. 

Methods: 4539 patients with persistent hrHPV infection participated in this study and 3127 patients were 
enrolled and divided into REBACIN® group while 249 patients into blank control group. The patients in 
REBACIN® group received one course treatment of intravaginal administration of REBACIN®. After one 
month of drug withdrawal, the participants in both groups were checked for hrHPV using HC2, genotyping 
or E6/E7 mRNA assays, which the same patient has the same detection method before and after 
treatment. 

Results: The clearance rate of patients in REBACIN® group was 60.35% (1,887/3,127), which was 
significantly higher than that in the blank control group of 20.08% (50/249). Specifically, the clearance 
rates of infection for HPV16 or HPV18 were 70.45% and 68.31%, and the clearance rates for HPV58 or 
HPV52 were 62.64% and 59.04%, respectively. In addition, the single, double, and triple/more subtype 
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infections had a clearance rate of 65.34%, 53.23%, and 38.30%, respectively. There were also big 
differences in the clearance rate among patients of different age after REBACIN® treatment, which 1567 
patients aged less than or equal to 40 years old had a clearance rate of 64.39%, 1390 patients aged over 
40 years old had a clearance rate of 55.25%. 

Conclusions: This investigation confirmed that RECABIN® can effectively eliminate persistent hrHPV 
infection in real-word conditions, providing a guidance and technical support for the clinical application of 
noninvasive treatment of RECABIN® in clearing hrHPV persistent infection.
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EFECT OF A MULTI-INGREDIENT CORIOLUS VERSICOLOR-BASED VAGINAL GEL IN A HPV18+ 
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Introduction: Human papillomavirus (HPV) infection is one of the most frequent sexually transmitted 
infections. Although most of the infections are short-lived, several factors such as pregnancy, increase 
the risk of persistent HPV infection, which is higher in pregnant women compared to aged-matched 
counterparts. HPV persistence increases the risk of cervical cancer. The current accepted approach 
during pregnancy consists in preventing the evolution to cervical cancer with the minimal intervention 
level, as surgical procedures are not recommended because they increase the risk of preterm birth and 
perinatal death. In this context, new conservative approaches to treat HPV lesions in the pregnant 
subpopulation are needed. 

Methods: A clinical case of a 30 year old pregnant woman, smoker, diagnosed HPV serotype 18, 
colposcopy and acetowhite staining revealed HSIL lesions, biopsy confirmed extensive CIN II/III lesions 
and intense positivity for Ki67 and p16. Given the patients’ profile, a non-invasive treatment with a 
Coriolus versicolor-based vaginal gel has been decided (1 cannula/day for 1 month + 1 cannula/alternate 
days for 5 months) and a watchful waiting approach with periodic colposcopy control. 

Results: After 11 weeks of treatment with the Coriolus versicolor-based vaginal gel, colposcopy images 
showed a clear regression of the affected area with a transformation zone 1 (figure 2), which was 
confirmed by cytology (CIN I). The patient continued to be positive to HPV 



  

722 
 

18. 

 

Conclusions: A conservative non-invasive treatment with the Coriolus versicolor-based vaginal gel for 11 
weeks has shown to be effective for HR-HPV cervical lesion regression in a pregnant 30 year old woman 
and no adverse events were observed in this clinical case.
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EFFICACY OF A MULTI-INGREDIENT CORIOLUS VERSICOLOR-BASED VAGINAL GEL IN HIGH-
RISK HPV INFECTED PATIENTS: RESULTS OF 6 DIFFERENT STUDIES 
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Introduction: To evaluate the consistency of the efficacy of a multi-ingredient Coriolus versicolor-based 
vaginal gel, on high-risk human papillomavirus (HR-HPV) clearance in 6 different studies. 

Methods: Results from 4 independent observational studies (6 month-treatment period with Coriolus 
versicolor-based vaginal gel) were compared to results from a randomized, open, parallel, controlled trial 
(Paloma: NCT04002154) and an observational, multicenter, prospective, one-cohort study (PapilOBS: 
NCT04199260). Vigo study: Prospective one-cohort. Secondary endpoint (SE), HPV clearance in 25 
patients infected by HPV 16 and/or 18. Coruña study: Retrospective one-cohort. Primary endpoint (PE), 
HPV clearance assessed in 57 medical patients’ records. Hospitalet study: Retrospective one-cohort. PE, 
Composite efficacy variable (patients with normal cytology and/or HPV clearance) in 91 HR-HPV patients. 
Roma study: Retrospective controlled. PE, HR-HPV clearance in 183 patients. Paloma trial: SE, HR-HPV 
clearance in 65 patients. PapilOBS study: SE, HR-HPV clearance in 176 patients. 

Results: In the Vigo study 48% of patients cleared HPV16/18, while in the Coruña study 58% of patients 
cleared HR-HPV. In the Hospitalet study 72.5% of patients normalized cytology and/or cleared HR-HPV. 
Furthermore, 67% of patients included in the Roma study cleared HR-HPV in the treated group vs 37.2% 
in the control group. In the Paloma trial, HR-HPV clearance reached 63% (treated group) vs 40% (control 
group). Finally, 57.4% HR-HPV clearance has been observed in the PapilOBS 
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study. 

 

Conclusions: Coriolus versicolor-based vaginal gel has shown consistent efficacy rates across studies, 
with a 64% of HR-HPV clearance in average in 6 different studies involving 729 patients from which 597 
represent HR-HPV cases.



  

725 
 

Shift 01-270 / #1340 

Poster Viewing 
POSTER VIEWING - SHIFT 01: CLINICAL RESEARCH-02L. NOVEL THERAPEUTIC APPROACHES 
TO TREATMENT OF HPV-RELATED DISEASE INCLUDING ANTIVIRALS 
04-18-2023 7:00 AM - 5:00 PM 
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Introduction: The high-risk Human Papilloma Virus (HPV) encoded E7 proteins are generally considered 
addictive oncogenes for HPV induced neoplastic and malignant disease. There is strong preclinical 
evidence that E7 is essential for the induction, progression, and maintenance of HPV caused tumors. 
Loss of function of high-risk E7 can lead to senescence and eventually to apoptosis in various in vitro 
experiments, and to tumor regression in surrogate experimental animal models. Strikingly, high-risk E7 
genes are the most stable and significantly less mutated than genes of any other HPV encoded RNA or 
protein. Accumulating evidence suggests loss of E7 function as a promising therapeutic strategy for HPV 
cancers. We posited that there is sufficient scientific confidence that a molecule able to introduce a loss of 
function phenotype of E7 might have a fair chance as a therapeutic option for an unmet medical need, 
and that the use of suitable E7 therapeutics goes far beyond cervical cancer. We elected to strive for oral 
applicable small-molecule-degrader drugs by their ease of use, also given the trending increase of 
incidences for HPV induced disease in low resource and remote areas. 

Methods: A selective high-throughput screen based on in silico models and comprehensive structure-
activity-relationship studies brought about robust drug candidate molecules that induce the degradation of 
HPV16 and 18E7 proteins in a monospecific, proteasome-dependent fashion. 

Results: Lead compounds were selected with favorable drug like properties from varyingly 2,3,4-
substituted isoquinolin-1-ones. Strong and fast E7 protein degrader-activities are obtained in various HPV 
driven tumor cells in vitro, and at low to sub µM levels in Xenograft mouse tumor models in vivo. Drug like 
properties, such as a favorable pharmacokinetics, and the pharmacodynamics of E7 protein degradation 
correlating with a dose dependent tumor growth inhibition were obtained. 

Conclusions: Chemical structures of the lead-compounds with detailed structure-activity-relationship 
studies will be presented.
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Introduction: HR-HPV persistence is a prerequisite for cervical cancer development, which is the fourth 
most common cancer in women. The aim of this study is to evaluate the effectiveness of a Coriolus 
versicolor-based vaginal gel- on repairing high-risk (HR) HPV-dependent low-degree cervical lesions and 
HR-HPV clearance in real-life practice. 

Methods: Observational, multicenter, prospective, one-cohort study (NCT04199260) recruited a total 
population of 178 woman over >25y with an ASCUS/LSIL Pap smear and concordant colposcopy during 
routine clinical visits. Patients have been treated with Coriolus versicolor-based vaginal gel 1 cannula/day 
for 21 days the first month + 1 cannula/alternate days for 5 months. Sub-analysis of women over 35 
and/or 40 years old infected with HR-HPV, data from colposcopy and concordant Pap smear results 
(primary endpoint) and viral clearance at 6/12 months are presented. The study was approved by the 
ethical committee of Public University Hospital of Puerta de Hierro (Madrid). All patients signed informed 
consent. 

Results: Data collected from women ≤35 or ≤40 years old shown 64% and 64.5% (at 6 months), and 
74.7% and 72.7% (at 12 months) Pap smear/colposcopy normalization and concordant colposcopy 
respectively, whilst viral clearance was 55.4% and 56% (at 6 months), and 67.6% and 68.8% (at 12 
months) respectively. Additionally, data collected from women ≥35 or ≥40 years old shown 70.9% and 
73.5% (at 6 months), and 76.9% and 81.2% (at 12 months) Pap smear/colposcopy normalization and 
concordant colposcopy respectively, whilst viral clearance was 58.8% and 59.7% (at 6 months), and 
72.8% and 73.5% (at 12 months) respectively. 

Conclusions: In this subpopulation analysis of HR-HPV low-degree cervical lesions normalization and 
clearance, women aged ≥40 years old showed similar or better ratios than the ≤40 years old group at the 
two studied timepoints pointing to the effectiveness of Coriolus versicolor-based vaginal gel even in that 
more vulnerable patients group to HR-HPV persistency.
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Introduction: Infection with a high-risk (hr) human papillomavirus (HPV) is well-established as the main 
cause of cervical cancer. Therefore, the WHO now recommends HPV DNA testing as the first-choice 
screening method. The recently developed Seegene AllplexTM 28 HPV assay is a novel qPCR HPV 
assay, designed to separately detect and quantify 28 distinct HPV genotypes in a fully-automated and 
user-friendly manner. Considering the importance of self-sampling within future screening programs, our 
study evaluated and compared the diagnostic performance of the Seegene AllplexTM 28 HPV assay, and 
those of the Roche Cobas, Abbott RealTime and Seegene AnyplexTM 28 HPV assays for the use of 
mocked self-samples. 

Methods: A total of 114 mocked self-samples, i.e. semi-cervical samples collected by gynecologists 
using the Viba-Brush, were analyzed with all four qPCR HPV assays. Agreement in terms of HPV 
detection and genotyping was assessed by mean of the Cohen’s kappa (κ) coefficient. Concordance 
between viral HPV loads (Cq-values) detected by the different assays was examined via calculation of 
Pearson correlation coefficients. 

Results: of all four qPCR HPV assays agreed in 85.9% of the cases when using the Abbott RealTime 
manufacturer’s recommended Cq-cutoff for positivity (<32.00) (Table 1A) and 91.2% when using an 
adapted positivity range (32.00-36.00) (Table 1B). Inter-comparison of the qPCR HPV assays 
demonstrated an overall agreement ranging from 85.1-100.0% (κ=0.42-1.00) when using the 
manufacturer’s guidelines (Table 2A) and 92.1-100.0% (κ=0.60-1.00) with the adapted range (Table 2B). 
For all assays, highly significant, strongly positive Pearson correlations were shown between Cq-values 
of test results (Figure 
1). 
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Conclusions: This study shows high concordance between the included qPCR HPV assays for mocked 
self-samples. Based on these findings, we imply that the novel Seegene AllplexTM 28 HPV assay 
demonstrates comparable performance to those of currently available qPCR HPV assays, potentially 
providing opportunities for simplification and standardization of future large-scale testing.
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Introduction: Cervical cancer screening visual results form a continuous spectrum starting with normal 
cervix and ending with severe precancer/cancer cases. In between, there is a large group of equivocal 
cases, and this group is a mixture of normal cervix showing HPV infections or cervicitis, and precancer 
cases with less severe appearance. Forcing a visual evaluation into a binary classification (control vs 
case) will lead to incorrect diagnoses (i.e., calling a true precancer as normal and vice versa). In this 
study, we present results from two versions of a deep learning-based Automated Visual Evaluation (AVE) 
test using a binary (normal-precancer+) and a 3-class classifier (normal-equivocal-precancer+) in terms of 
accuracy and repeatability. 

Methods: We used the Natural History Study from Guanacaste, Costa Rica, to evaluate two versions of 
AVE algorithm: 2-class (normal-precancer+) and 3-class (normal-indeterminate-precancer+) 
classification. To increase the repeatability, we incorporated the Monte Carlo drop-out method into the 
algorithm. These two models were evaluated based on the percentage of non-repeatable results, correct 
classification of each class, and extreme misclassification (incorrectly predicting a true precancer+ as 
normal and vice versa). 

Results: In our comparisons between 2-class and 3-class classification AVE algorithms, the repeatability 
of the test result on 2 images captured from the same individual at the same visit increased with the 3-
class classification algorithm (Figure 1). Correct classification of precancer+ cases increased from 66% to 
80% with serious misclassification of true precancer+ cases as normal decreasing from 34% to 9% when 
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switching from the 2-class to the 3-class classification algorithm.

 

Conclusions: A 3-class classification model that deals explicitly with the indeterminate class 
considerably decreases serious errors and allows for a better clinical solution than a binary classification, 
as the results (especially when combined with HPV genotyping) are more reliable and repeatable.



  

733 
 

Shift 01-274 / #768 

Poster Viewing 
POSTER VIEWING - SHIFT 01: CLINICAL RESEARCH-02P. OTHER CLINICAL RESEARCH 
04-18-2023 7:00 AM - 5:00 PM 

EVALUATION OF TRAINING IN COLPOSCOPY AND LARGE LOOP EXCISION OF THE 
TRANSFORMATION ZONE IN DENMARK 

Louise Krog1,2,3, Kathrine Lycke1,2,3, Anne Christiansen1, Anne Hammer1,2,3 
1Gødstrup Hospital, Obstetrics And Gynecology, Herning, Denmark, 2Gødstrup Hospital, Nido | Centre 
For Research And Education, Herning, Denmark, 3Aarhus University, Clinical Medicine, Aarhus N, 
Denmark 

Introduction: Colposcopy is an important tool in the diagnostic work-up of women with abnormal 
screening test results. In some countries, such as the United Kingdom, colposcopy is only performed by 
certified colposcopists, whereas in other countries, like Denmark, colposcopy may be performed by 
OB/Gyn residents with no or little formalized training. As clinical management depends on the 
colposcopic evaluation and the biopsy results, and because adequate treatment is important to reduce 
risk of recurrence, it is critical that the residents are adequately trained. Hence, we aimed to evaluate the 
level of training in colposcopy and LLETZ among Danish OB/Gyn residents. 

Methods: Two questionnaires were developed: one for residents in OB/Gyn who learn colposcopy and 
LLETZ during their residency, and one for chief physicians who are responsible for execution of the 
training. Questionnaires were distributed via e-mails and social media from November to December 2021. 

Results: Among 120 eligible specialty trainees, 93 completed the questionnaire (77.5%). Median age 
was 36 years (IQR 34-39), and most were females (90.3%). Most received training in colposcopy 
(84.9%), but the majority considered the training insufficient (76.3%) and had low self-efficacy in 
performing colposcopy (72.0%). Moreover, nearly half had < 5 supervised colposcopies before performing 
colposcopy without supervision (45.2%). With respect to LLETZ, most received training (84.9%), but 
nearly half considered the training insufficient (43.0%), and half had low self-efficacy in performing LLETZ 
(49.5%). 

Conclusions: Most Danish specialty trainees in OB/Gyn received some training in colposcopy and 
LLETZ, but many consider the training insufficient and have low self-efficacy in performing the 
procedures. These findings suggest that a formal training program is warranted to ensure an appropriate 
level of training and adequate patient care.
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Introduction: Younger women are shown to have increased levels of anxiety in relation to colposcopy. 
However, levels of anxiety in postmenopausal women undergoing immediate diagnostic cervical excision 
due to an abnormal screening test is unknown. We aimed to measure anxiety levels in women ≥ 45 years 
undergoing diagnostic loop electrosurgical excision procedure (LEEP) at the first colposcopy visit. 

Methods: We conducted a longitudinal study based on questionnaire data from a clinical study carried 
out in Central Denmark Region from March 2019 - June 2021. Women were included at colposcopy if 
they were ≥45 years and had a transformation zone type 3. All women had an immediate LEEP 
performed. Women completed State Trait Anxiety Inventory (STAI) and Short Form-12 questionnaires 
before, immediately after, and one and six months after LEEP. STAI median score and the relative risk 
(RR) was calculated. Results were stratified by physical and mental health (SF-12). 

Results: Of 109 eligible women, 11 were excluded leaving 98 women for final analyses. Response rates 
ranged from 84.7 – 100%. Overall, state anxiety levels were low, however a decrease was observed from 
before to immediately after LEEP (33.4 vs. 29.3, p<0.001) and remained stable up to six months after 
LEEP. Women with poor mental health were more likely to have higher anxiety levels compared to 
women with good mental health (before LEEP: RR 3.77 (95% confidence interval (CI): 2.12-6.70), one 
month after LEEP: RR 3.37 (95% CI: 1.59 – 7.15), six months after LEEP: RR 1.93 (95% CI: 1.06 – 3.51). 

Conclusions: Overall, diagnostic LEEP at the first visit in women ≥45 years was not associated with high 
levels of anxiety. Anxiety levels were highest before colposcopy, thus the women seemed to experience 
an immediate relief. Women with poor mental health had the highest anxiety level throughout the study, 
which might warrant special attention.
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Introduction: The global rise in cancer incidence has been accompanied by disproportionately high 
morbidity and mortality rates in low and middle-income countries (LMICs). Despite efforts to improve 
outcomes, many patients diagnosed with and offered treatment for cervical cancer never return to start 
treatment, for reasons that are poorly documented and little understood. We investigated the interplay of 
sociodemographic, financial, and geographic factors among patients in Botswana and Zimbabwe for 
insight into the barriers to cancer care based on a country’s mix of enablers and obstacles. 

Methods: Patients seen in consultation between 2019-2021 who never returned for definitive cancer 
treatment were identified and offered the opportunity to complete a survey. Afterwards, an intervention 
connected patients with resources and counseling to return for treatment. Follow-up data were collected 3 
months later as a measure of secondary success. Fisher’s Exact tests analyzed the relationship between 
number and types of barriers and demographics. 

Results: Forty women who initially presented for oncology care but did not return for treatment at 
Princess Marina Hospital in Botswana (n=20) and Parirenyatwa General Hospital in Zimbabwe (n=20) 
completed the survey. Overall, married women experienced more barriers than unmarried women 
(p<0.001), and unemployed women were 10 times more likely to report a financial barrier than employed 
women (p=0.02). In Zimbabwe, financial barriers and belief-associated barriers such as fear of treatment 
were reported. In Botswana, many patients noted scheduling obstacles associated with administrative 
delays and COVID. At follow-up, 16 Botswana patients and 4 Zimbabwe patients had returned for 
treatment.
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Conclusions: Financial and belief barriers identified in Zimbabwe showcase the importance of targeting 
cost and health literacy to reduce apprehensions. In Botswana, administrative challenges could be 
addressed with patient navigation. Improving our understanding of the multifactorial barriers to cancer 
care can enable us to help patients who might otherwise default.
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Introduction: Clinical management of postmenopausal women with incomplete visualization of the 
transformation zone (TZ3) is challenging as lesions may be located in the cervical canal, thereby 
increasing the risk of missing disease. Due to these issues, some women with TZ3 undergo a diagnostic 
loop electrosurgical excision procedure (LEEP). However, knowledge about the HPV clearance after 
treatment in postmenopausal women is sparse. In this study, we aimed to determine HPV clearance 
rates, overall and stratified by histology result, in women with a TZ3 who had a diagnostic LEEP. 

Methods: We conducted a prospective cohort study including women ≥45 years with TZ3 who had a 
diagnostic LEEP performed at their first colposcopy visit during March 2019 – June 2021. From the 
Danish Pathology Databank, we collected the date and results on all cervical samples collected post-
treatment. Women contributed time at risk until date of HPV negative test, immigration, death, 
hysterectomy, or on August 31, 2022 whichever occurred first. Hence, all included women had at least 1 
year of follow-up. We illustrated cumulative HPV clearance rates stratified by histology results (<CIN2 
versus CIN2 or worse) using Kaplan Meier curve. 

Results: In total 107 women was included and had a LEEP performed. Of these six (5.6%) were lost to 
follow-up, leaving 101 (94.4%) women for analyses. The median age was 67.5 years (IQR: 62.5 – 70.3). 
Thirty-four (33.7%) women had CIN2+ detected in the LEEP specimen. Analyses on clearance rate are 
ongoing and these results will be presented at the conference. 

Conclusions: will be drawn when the results are ready and presented at the conference.
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Introduction: HPV vaccine series completion in the U.S. and in state of Indiana (61.7% and 55.2%, 
respectively) lag behind the Healthy People 2030 goal of 80% coverage. The purpose of this study was to 
document variability in series completion across Indiana’s 92 counties and identify county-level correlates 
of series completion. 

Methods: The Indiana Immunization Information System provided county-level data on 2-dose 
completion for all individuals ages 9-14 years who received their first dose of HPV vaccine in 2017 or 
2018. CountyHealthRankings.org and other data sources provided county-specific socio-demographic 
and health data. Pearson correlations and multiple linear regression (MLR) with backward selection 
determined correlates of county-level series completion. 

Results: HPV vaccine series completion across the 92 counties for Indiana 1st dose recipients ranged 
from 55.7% to 90.4% (M=73%). Higher series completion was associated with lower: % uninsured (r = -
.37;p<.001), % children living in poverty (r = -.36;p<.001), % unemployed (r = -.40;p<.001), % aged 65 
years and older (r = -.22;p=.034), % rural population (r = -.26;p=.012), and % of adults who smoke (r = -
.38;p < .001). Completion was associated with higher: primary care providers per capita (r = .31;p<.01), 
participation in mammography screening among Medicare enrollees (r = .48;p<.001), Flu vaccine 
coverage among Medicare enrollees (r = .37;p<.001), and % with some college (r = .50;p<.001). MLR 
identified % uninsured (Beta = -0.96;95%CI=-1.47,-0.44), % unemployed (Beta = -3.32;95%CI=-5.33,-
1.30), and participation in mammography screening (Beta = 0.34;95%CI=0.08,0.59) as significant 
independent predictors of series completion (R-squared=.38). 

Conclusions: There was wide variability in series completion across Indiana counties. Variations were 
associated with county-level socio-demographic and health measures, particularly variables reflecting 
difficulties with access to care and lack of financial resources. Development of programming that 
addresses these issues may help to improve HPV vaccine series completion in counties with particularly 
poor completion rates.
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Introduction: Understanding the feasibility and acceptability of community-based cervical cancer 
screening using self-collection of vaginal swabs in India is crucial for the implementation of national 
screening program. However, there is limited data available in India. This study describes the 
implementation challenges of rolling out a systematic screening program using self-collected vaginal 
swabs during cervical cancer screening in rural Mysore, India. 

Methods: Between November 2021 to April 2022, systematic screening using self-collection of vaginal 
swab for HPV-DNA testing was conducted in eight rural communities, Mysore. All positives on HPV-DNA 
were followed-up with Visual Inspection of Acetic Acid(VIA) or Liquid Based Cytology(LBC). HPV-DNA 
testing was done using digene HC2 HPV-DNA test method. Data were analyzed using stata 16.1 

Results: Total 344 women were screened using HPV-DNA testing. The average age was 41.4 years(SD: 
8.84), 85% were married and 46.8% had primary or no education. Positive HPV-DNA tests were found in 
22 women(6.4%) of who 18(81.8%) followed-up for additional testing using LBC. All 18 LBC results were 
normal. The attrition rate for the program was 18.2% and the reasons women were not able to follow-up 
for additional testing included lack of family support and fear of undergoing hysterectomy. Although 
women liked self-sampling, main challenges was collecting the samples at home when women lived in 
joint families with limited privacy. They felt uncomfortable in the presence of elders(in-laws) at home. 
Several women in the community were not comfortable with vaginal brush used for self-sampling as they 
felt it would be painful. Furthermore, menopausal women experience bleeding in vagina after using swab. 

Conclusions: Self-collection of vaginal samples is promising as a primary screening strategy for cervical 
cancer prevention in conservative cultures. Self-collection was generally acceptable among women who 
were otherwise reluctant to undergo a pelvic examination. Self-collection reduces the need for an 
invasive, potentially painful, and embarrassing pelvic exam.
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Introduction: Previous studies report that cervical adenocarcinoma (AC) incidence increased among 
younger non-Hispanic White women in the U.S. To assess whether these trends are sustained, we 
examined hysterectomy-corrected incidence trends for cervical AC and squamous cell carcinoma (SCC) 
from 1999 to 2018. 

Methods: Using population-based cancer registries covering 97% of the U.S. population, we report age-
adjusted incidence rates per 100,000 women for cervical SCC and AC by race and region among women 
aged 30 years and older in the U.S. after correcting for hysterectomy prevalence. Hysterectomy 
prevalence obtained from the Behavioral Risk Factor Surveillance System was used to correct the 
number of women at risk for cervical cancer. We examined incidence trends using joinpoint regression 
and quantified change using average annual percentage change (AAPC). 

Results: An average of 7,758 cases (corrected rate: 11.7) of SCC and 2,985 cases of AC (corrected rate: 
4.5) were diagnosed annually over 20 years. Corrected rates were highest among non-Hispanic Black 
women for SCC (19.3) and Hispanic women for AC (5.4). From 1999 to 2018, the incidence of SCC 
declined in all age groups. However, the incidence for AC was stable among women aged 30-39 years 
(AAPC: 1.17; 95% CI: -0.09, 2.45) and 40-49 years (AAPC: 0.99; 95% CI: -0.37, 2.37), and declined 
among women in all older age groups (50-59, 60-69, 70-79, 80+ years). Incidence declined for SCC and 
AC among non-Hispanic Black and Hispanic women but was stable for AC among non-Hispanic White 
women (AAPC: 0.04; 95% CI: -0.87, 0.96). 

Conclusions: The changes from increasing incidence rates to stable rates for cervical AC among non-
Hispanic White women and decreasing trends in older women could be due to myriad factors, including 
the temporal changes in the approach to screening, diagnostic testing, and treatment of precancerous 
lesions over the last 20 years.
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Introduction: Oropharyngeal and cervical cancers are increasing in the USA. HPV vaccination rates in 
the state of Georgia (GA) lag behind those in the USA, which in turn are lower than other high-income 
countries. Many Georgians lack access to healthcare and education about HPV-associated cancers. New 
approaches that involve multiple stakeholders are needed to reduce these cancers, and the Georgia 
Cancer Control Consortium (GC3) HPV Free Workgroup has worked to increase HPV awareness, 
vaccination and education through concerted state-wide efforts. 

Methods: Two virtual events were organized and advertised through all communication channels of the 
GC3 HPV Free Workgroup. The target audience for these events included healthcare professionals, 
community members, health advocates and survivors, and state/federal legislators. We also included 
pharmacists and dentists, and we incentivized participation with CE credits. Polling questions were 
utilized throughout the webinar, and post-event surveys were distributed and collected to determine 
impact. 

Results: There were 146 participants in the Annual Cervical Cancer Awareness Day, and 272 
participants in HPV Awareness Day. Nearly 50% of the participants were medical professionals 
(physicians, nurses, dentists and pharmacists), and participation was mapped to counties across the 
entire state. 61% of participants completed the post-event survey, and 98% stated the webinar objectives 
were met. 100% affirmed the overall quality of the webinar was very good/excellent, and that “the 
information learned will result in improved patient outcomes, effective in improving provider skills/strategy, 
and provider performance.” 

Conclusions: The GC3 HPV Free Workgroup expanded HPV-associated cancer education by offering 
CE credits and using a virtual platform to reach over 400 stakeholders across the state of GA. These 
events promoted HPV awareness across a broad range of healthcare disciplines and represented an 8-
fold increase in participation over prior years, which is likely to result in improved health outcomes for 
Georgians.
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Introduction: Genital type-specific HPV infection in men is less well studied than in women, but such 
prevalence data are important for monitoring prevention of HPV-related diseases in men. Few systematic 
reviews and meta-analyses included type-specific genital HPV data. The introduction of HPV vaccination 
in several countries may affect genital HPV prevalence in men. Therefore, we conducted a systematic 
review and meta-analysis with recent publications of type-specific genital HPV prevalence among men, 
and assessed differences by sexual orientation. 

Methods: MEDLINE and Embase were searched for studies reporting on male genital HPV prevalence 
with data from November 2011 onwards. The final search was conducted on 25 October 2021. A random-
effects meta-analysis was conducted to estimate type-specific and grouped external genital and urethral 
HPV prevalence. Subgroup analyses were conducted for sexual orientation. 

Results: Twenty-nine studies were eligible, of which 22 reported external genital HPV prevalence, 5 
urethral HPV prevalence, and 2 both. Prevalence among men who have sex with men (MSM) was 
reported by 20 studies and among heterosexual men (HM) by 12 studies; 6 studies did not state sexual 
orientation. The most common genotypes were HPV-6 (5.6% genital and 5.5% urethral) and HPV-16 
(3.6% and 5.3%), although with high heterogeneity. The grouped estimates for any HPV was 25.9% for 
the urethra and 35.8% for external genital. In all but one HPV-type, no significant difference in pooled 
type-specific prevalences between HM and MSM were observed. The forest plots of HPV-16 and HPV-18 
are presented in Figures 1 and 
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Conclusions: Genital HPV is common among men, and HPV-6 and HPV-16 were the most common 
genotypes. Other meta-analyses have demonstrated consistently higher anal HPV prevalence in MSM 
compared to HM; in contrast, genital type-specific HPV prevalence appears to be similar among MSM 
and HM.
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ORAL HPV INFECTION AND HPV VACCINATION 
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Introduction: HPV-related oropharyngeal cancer (OPC) is increasing in incidence. Despite this increase 
in OPC very little is known about oral HPV infection in the general population. In this Australian-based 
study we wanted to analyse oral HPV prevalence stratified by Gardasil® vaccination status, and also 
identify factors associated with infection and the dynamics of HPV types included or not included in the 
Gardasil® vaccine. 

Methods: To be eligible to take part in the Oral Diversity Study, participants had to be Australian 
residents and aged between 18 and 70 years. Participants were asked to fill out a questionnaire (about 
lifestyle and sexual behaviour) and donate a saliva sample, we also asked for permission to confirm HPV 
vaccination through record linkage with the Australian Immunisation Registry. Saliva samples were DNA 
quality checked, analysed for HPV, and HPV-positive samples were typed. 

Results: We recruited participants to the Oral Diversity Study (2020-2021). 921 returned a saliva sample 
for analysis, 911 passed the DNA quality check and were included in the study. 8% had an oral HPV 
infection and almost half of them (48%) were high-risk HPV types. 233 participants (26%) were 
Gardasil®-vaccinated. Of the vaccinated participants 22% tested positive for oral HPV, compared to 26% 
of the unvaccinated (p=0.497). In the vaccinated group 44% of the HPV types were high-risk HPV types, 
compared to 48% in the unvaccinated group (p=0.752). Sixteen people were positive to one of the four 
Gardasil® HPV types. We found HPV-6 (n=2), HPV-11 (n=3) and HPV-18 (n=1) in non-vaccinated 
participants. HPV-16 was the common HPV type in this study (n=10), and identified in one Gardasil®-
vaccinated participant. 

Conclusions: We found no significant difference in prevalence of oral HPV infection or high-risk HPV 
types in participants Gardasil®-vaccinated or not. One Gardasil®-vaccinee tested positive to one of the 
HPV types included in Gardasil® (6%).
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Introduction: Oropharyngeal cancer is increasingly caused by human papillomavirus (HPV), and this 
increase is believed to be caused by changing sexual behaviour. It has been hypothesised that an 
immune response to HPV through sexual intercourse is much stronger than an immune response elicited 
from oral sex. Therefore, people who have their debut of oral sex before or at the same time as sexual 
intercourse would have a weaker immune response to HPV and hence be more likely to develop a 
persistent oral HPV infection and oropharyngeal cancer. Drake et al (Cancer. 2021;127[7]:1029-1038) 
found some evidence that supported this hypothesis. 

Methods: We have reanalysed two of our Australian cohorts with similar data in order to provide a 
perspective of Drake and colleagues' publication, as sexual behaviour varies depending on culture and 
geographical location. 

Results: We found that engaging in oral sex (OR 4.46, 95% CI [1.88-10.62]) and being younger than 20 
years at oral sex debut (OR 9.46, 95% CI [3.53-25.31]) were both very strong risk factors for 
oropharyngeal cancer. Participants in the general population cohort who had their sexual intercourse 
debut before the age of 18 were more likely to be oral HPV positive (OR 2.69, 95% CI [1.50-4.83]). Oral 
sex debut before sexual intercourse debut was quite uncommon in our two Australian cohorts. 

Conclusions: However, timing of or sexual debuts may further add to risks of oropharyngeal cancer, and 
future studies should be designed to investigate timing and order of sexual debuts to help clarify the roles 
of these potential causal factors.
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CORRELATION BETWEEN SELF-REPORTED GARDASIL® VACCINATION AND VACCINATION 
RECORD 
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Introduction: Australia has a school-based HPV vaccination scheme (vaccinating year 7 students; 12-13 
year olds) in place, with girls vaccinated from 2007 and boys included in the vaccine program in 2013. 
Here we wanted to confirm self-reported Gardasil® vaccination through record linkage with the Australian 
Immunisation Registry (AIR), as it has previously been reported that people often forget about 
vaccinations received in school. 

Methods: We recruited 1,023 participants to the Oral Diversity Study. To be eligible, participants had to 
be Australian residents and aged between 18 and 70 years. Participants were asked for permission to 
confirm through record linkage with the Australian Immunisation Registry if they had received any 
Gardasil® injections, type of vaccine (Gardasil® or Gardasil9®), date of injection(s) and how many 
injections they have had. 

Results: We received permission from 911 participants for HPV vaccination record linkage. Of those 233 
(26%) were confirmed to be HPV vaccinated Most participants had received Gardasil® (226; 97%, and 
only seven Gardasil9®). Ninety-one percent of the vaccinated were females (n=212), 19 males and two 
non-binary. The highest HPV vaccine uptake was seen in the youngest age group (18-29 years; 80%), 
followed by 66% in 30-39 year olds, 2% in 40-49 year olds and then dropped significantly to 0.7% for 
people 50 to 70 years old. We had 587 who self-reported no HPV vaccination, AIR confirmed 585 of them 
as “no”; 238 self-reported HPV vaccination, and AIR confirmed 204 of them to be HPV vaccinated. Of the 
25 who were unsure about their HPV vaccination status, 11 were vaccinated and 14 not. 

Conclusions: We found that the correlation between self-reported Gardasil® vaccination and the AIR 
records were very good, with 96% of people answering yes or no remembered correctly if they were 
Gardasil vaccinated or not.
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UNITED STATES 
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Introduction: Preventive health and screening behaviors among caregivers is an understudied 
component of caregiver health and well-being. We evaluated whether caregiving affects likelihood of 
receiving cervical cancer screening, and whether employment or insurance status modifies this 
relationship. 

Methods: We used 2018 U.S. population-based Behavioral Risk Factor Surveillance System data to 
identify female caregivers (n=3,127) and non-caregivers (n=11,543) aged 25-64 years. We used Mantel-
Haenszel stratified analysis to estimate adjusted prevalence ratios (PRs) and 95% confidence intervals 
(CIs) for associations between caregiving status and self-reported receipt of Pap testing <=3 years prior. 
Further, we assessed weekly hours of caregiving (<=8, 9-19, 20-39, 40+) to evaluate dose-response 
effects on cervical cancer screening. We assessed age, income, and education as potential confounders, 
and employment and insurance status as effect modifiers. 

Results: Caregivers (80.4%) were less likely than non-caregivers (82.9%) to have had a Pap within <=3 
years (PR=0.88; 95%CI:0.79-0.97). Compared to non-caregivers, those who provided 20-39 or >=40 
hours weekly care were less likely to have had a Pap (20-39: PR=0.71; 95%CI:0.52-0.98, >=40: PR=0.76; 
95%CI:0.61-0.96). No significant association was found with caregiving for <20 hours. Adjusting for age 
and education, employed caregivers were less likely than employed non-caregivers to have had a Pap 
within <=3 years (adjusted PR=0.85; 95%CI:0.74-0.97). Adjusting for age and income, insured caregivers 
were less likely than insured non-caregivers to have had a Pap (adjusted PR=0.89; 95%CI:0.79-1.00). No 
significant associations were observed among uninsured or unemployed groups. 

Conclusions: Caregiving was associated with lower adherence to cervical cancer screening guidelines; 
the effect was amplified by increased weekly care hours and varied by employment and insurance status. 
As the prevalence of informal caregivers is projected to rise, public health policies must prioritize 
measures to promote screening behaviors among caregivers.
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Introduction: Identification of prognostic markers for vulvar squamous cell carcinomas (VSCCs) is 
needed to stratify patients into groups with different needs for treatment and follow-up. Approximately 
40% of VSCCs are associated with human papillomavirus (HPV) and they seem to have a better 
prognosis compared with HPV-independent cases. In other solid tumors, the tumor microenvironment has 
been identified as an independent prognostic parameter, but only few studies have evaluated its role in 
VSCC. The aim of this study is to examine the prognostic role of high-risk (hr) HPV status, tumor-
infiltrating lymphocytes (TILs) and tumor-stroma ratio (TSR) in VSCC. 

Methods: We have established a cohort of 1544 VSCC cases (1990–2017) identified in the national 
Danish Pathology Register. Archived formalin-fixed, paraffin-embedded tumor tissue blocks have been 
retrieved from clinical biobanks, and diagnoses have been reviewed by a gynecopathologist. HrHPV 
status has been determined using the INNO LiPA Genotyping Extra test and p16 immunohistochemical 
staining (N=1278). In a subsample of our cohort, immunohistochemical staining for CD3 and CD8 will be 
performed and TlLs and TSR will be assessed by use of digital image analysis. Information on vital status 
has been retrieved from nationwide registries to investigate 5-year overall survival (OS) according to 
hrHPV status and the tumor microenvironment. Hazard ratios (HRs) of death, adjusting for age, year of 
diagnosis, and stage, are also estimated. 

Results: Preliminary results based on the first 950 cases show that 31.0% (95% CI: 28.4–33.5) of cases 
were positive for both hrHPV and p16. These women had better survival than women who were negative 
for both markers (5-year OS: 63.5% versus 47.4%, HRadjusted=0.68, 95% CI: 0.52–0.90). 

Conclusions: HrHPV positive status is a beneficial prognostic marker in VSCC. Data on the prognostic 
value of the tumor microenvironment in VSCC according to HPV status will be presented at the 
conference.
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CERVICAL CANCER IN CHINA：A META ANALYSIS 
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Introduction: There are two main types of pathology in invasive cervical cancer (ICC), squamous cell 
carcinoma (SCC) and adenocarcinoma (ADC), with SCC accounting for approximately 90% of ICC. In 
many developed countries, the incidence of SCC of the cervix has been falling for some time, while that 
of ADC of the cervix is now rising. Meanwhile, Global multicenter studies have shown that approximately 
90.0% of SCCs are attributable to HR-HPV infection which only leads to 62.0% of ADCs. As the 
proportion of ADC in ICC increases, the risk of cervical cancer attributed to HPV will be reduced. 

Methods: Systematically reviewed in Medline, Embase, Cochrane Library databases, and CNKI between 
1997 and 2022. And we applied the random-effects models to estimate the combined effect values due to 
the high heterogeneity. 

Results: Twenty-three studies included 49498 cases of cervical cancer were extracted. The relative 
incidence of ADC was 9.0% (95% confidence interval (CI): 7.7%~10.3%) and increased slowly from 1979-
2006 to 2012-2018 (6.0% for 1979-2006, 8.1% for 2006-2012, and 9.5% for 2012-2018; P < 0.05 (1979-
2006 vs 2012-2018)). Meanwhile, the ratio of ADC also varies by regions, highest in South China (15.8%; 
95%CI: 9.5%~22.1%), followed by North China (10.1%; 95%CI: 5.2%-15.1%). And the remaining regions 
varied between 8.5% and 7.0%. The overall prevalence of HPV infection in ADC (69.4%) was significantly 

lower than that in SCC (88.4%) (P＜0.05). Top three HPV types prevalent in ADC were HPV18 (45.0%), 

HPV16 (22.0%), and HPV52 (7.3%), and those prevalent in the SCC were HPV16 (64.2%), HPV52 
(5.6%), HPV18 (5.4%). 

Conclusions: The proportion of ADC in ICC was slightly growing in the last few decades in China, which 
differs from the results of some international studies. And the proportion of ADC also varies by region. In 
ADC the predominant type is HPV18 and in SCC, HPV16.
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HIGH PREVALENCE OF HPV, OTHER STI AND ANAL LESIONS AMONG MSM IN TOGO 
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Introduction: STI are a critical issue in Africa, especially in key populations such as MSM. Here, we 
present the baseline results of a 2-years longitudinal cohort study (ANRS DEPIST-H 12400) enrolling 
both HIV-positive and negative MSM. 

Methods: MSM were included in Lomé (Togo) between June and December 2021, half of them living with 
HIV. High-risk HPV (hrHPV) and HSV-1/2 detection was performed on anal smears. Chlamydia 
trachomatis (CT) and Neisseria gonorrhoeae (NG) were tested from urine, pharyngeal and anal swabs. A 
clinical genital examination was carried out by trained physicians. 

Results: 200 MSM with a median age of 23 years (IQR=21-29) were enrolled. Only 1.5% of participants 
were positive for HBs antigen, while no HCV nor syphilis infection was detected. The prevalence of CT 
and NG was 6.5% and 3.0% in urine, 26.0% and 22.0% in anal swab, and 5.0% and 19.0% in 
oropharyngeal area, respectively. Anal herpes simplex virus (HSV) infection were detected in 9 
(4.5%).Overall, a high prevalence of anal hrHPV was detected (75.9%),significantly higher among HIV-
positive MSM (84.0% vs 67.7%, p=0.008). HPV35 and HPV52 were the most prevalent types (24%) 
among HIV-infected MSM. Two-thirds of hrHPV-positive MSM were infected with at least one hrHPV 
covered by the nonavalent vaccine. More than a third of MSM (36.2%) presented an HPV-6 or -11. Anal 
lesions were detected at examination in 43.0% of MSM, with 19.5% of condylomas, 17.5% of marisks, 
3.0% of anal fissures. No anal cancer was diagnosed. 
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Conclusions: These first data of the ANRS DEPIST-H emphasize the high prevalence of STIs among 
MSM. It also confirms the unusual distribution of HPV types in western Africa, with HPV35 being a highly 
prevalent hrHPV type non-covered by the nonavalent vaccine. A national strategy regarding STI 
screening and HPV vaccination in this key population is needed.
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DIFFERENCES IN CERVICAL CANCER MORTALITY RATES BY RACE AND VISIBLE MINORITY 
GROUP IN CANADA FROM 2006 TO 2019 

Samantha Morais, Talía Malagón, Parker Tope, Mariam El-Zein, Eduardo Franco 
McGill University, Division Of Cancer Epidemiology, Montréal, Canada 

Introduction: Despite Canada’s diverse population and universal health care model, differences in 
cancer mortality due to socioeconomic inequalities are not well known due to data limitations. We used 
the Canadian Census Health and Environment Cohorts (CanCHECs) datasets to evaluate disparities in 
cervical cancer mortality rates by race and visible minority group. 

Methods: We used data from the 2006 and 2011 CanCHECs series, which are population-based 
probabilistically linked datasets of 5.9 million and 6.5 million respondents of the 2006 Long-Form Census 
and 2011 National Household Survey, respectively. Subjects in the cohorts were linked to the Canadian 
Vital Statistics Death Database, with follow-up to 2019. Subjects self-reported their race and visible 
minority group, with an optional write-in response. We estimated age-standardized mortality rate ratios 
(ASMRR) and bootstrapped 95% confidence intervals (95%CI) to compare race- and visible minority 
group-specific rates with the overall population rate. Negative binomial regressions were used to adjust 
rates for year, province of residence, rural residence, household income, educational level, and 
immigration status. 

Results: Age-standardized cervical cancer mortality rates were significantly lower in Chinese 
(ASMRR=0.52, 95%CI: 0.37-0.73) and South Asian (ASMRR=0.62, 95%CI: 0.38-0.87) women (Table 1). 
They were significantly higher in Black (ASMRR=1.44, 95%CI: 1.02-2.02) and Indigenous women 
(ASMRR=1.85, 95%CI: 1.45-2.26), compared to the overall population. Differences in mortality rates by 
race and visible minority group remained even following adjustment for socioeconomic 



  

755 
 

variables. 

 

Conclusions: Routine screening is an effective way to reduce the burden of cervical cancer at the 
population level, yet screening coverage is known to be lower in visible minority women in Canada, 
particularly Indigenous peoples who frequently present with more advanced cancer. Further, even in a 
publicly funded healthcare system, visible minorities may experience barriers to quality treatment, 
including delays in or lack of access to standard of care treatments.
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SEROLOGIC RESPONSE TO HUMAN PAPILLOMAVIRUS GENOTYPES AMONG UNVACCINATED 
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Introduction: Human papillomavirus (HPV) infections contribute to approximately 5% of the worldwide 
cancer burden. Humoral responses due to natural infection or vaccination may be critical for preventing, 
controlling, and/or eliminating HPV infection. Using data from the HITCH cohort study, we analyzed 1) 
humoral response to natural infection among unvaccinated women and 2) immunogenicity to vaccination 
among vaccinated women in relation to the phylogenetic relatedness of HPV genotypes. 

Methods: We enrolled 495 women aged 18-24 years attending college or university in Montreal, Canada 
(2005-2011). Participants provided blood samples at enrollment and up to five follow-up visits. Antibody 
response to bacterially expressed L1 and E6 glutathione S‐transferase fusion proteins of multiple 
Alphapapillomavirus types and to virus-like particles (VLP-L1) of HPV16 and HPV18 were measured 
using multiplex serology. We assessed correlations between antibody seroreactivities at enrollment using 
Pearson correlations (r). 

Results: At enrollment, 87.7% of participants were unvaccinated, 2.4% had received one, 3.2% two, and 
6.7% three doses of HPV vaccine (Fig.1). The corresponding L1 seropositivity to any HPV was 41.2%, 
83.3%, 100%, and 97.0%. Among unvaccinated women (Fig.2A), strong correlations were observed for 
L1 seroreactivity between α9 HPV types: 58–52 (r=0.86), 58–33 (r=0.75), and 33–52 (r=0.72), as well as 
for E6 seroreactivity: 52–11 (r=0.84), 52–18 (r=0.78), 35–11 (r=0.77), and 18–33 (r=0.76). Weaker 
correlations were observed for VLP-L1 seroreactivity compared to L1 and E6. Between-type correlations 
for L1 seroreactivities increased as the number of vaccine doses increased from one (Fig.2B) to three 
(Fig.2C). Among the latter, the strongest correlations were observed for 58–33 (r=0.96) within α9-species, 
11–6 (r=0.96) within α10-species, and 45–18 (r=0.95) and 68–59 (r=0.95) within α7-
species. 
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Conclusions: Correlations between HPV-specific antibody seroreactivities are affected by phylogenetic 
relatedness, with anti-L1 correlations becoming stronger with the number of vaccine doses received.
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IMPLEMENTATION OF A SELF-SAMPLING STRATEGY TO IMPROVE ACCESS TO CERVICAL 
SCREENING SERVICES FOR FEMALE SEX WORKERS IN GHANA 

Emmanuel Donkoh1, Edward Dassah2, Dodzi Amelor3, Oksana Debrah4, Samuel Gyasi5 
1Center for Research in Applied Biology, University of Energy and Natural Resources, Screen And Treat 
Research Group, Sunyani, Ghana, 2Kwame Nkrumah University of Science and Technology, School Of 
Public Health, Kumasi, Ghana, 3Ghana Health Service, Public Health Reference Lab, Accra, 
Ghana, 4University of Cape Coast, Department Of Biomedical Sciences, Cape Coast, Ghana, 5University 
of Energy and Natural Resources, Department Of Biological Sciences, Sunyani, Ghana 

Introduction: The 2030 WHO agenda for the elimination of cervical cancer depends on expanding 
screening coverage to at least 70% of all eligible women in LMICs where the greatest burden of disease 
exists. In Ghana, there is a threat that sex workers are a high-risk group that may be missed by existing 
screening strategies. 

Methods: The present study investigated the acceptability of home-based genital self-sampling for hr-
HPV screening among female sex workers. Non-pregnant, female sex workers aged 18-35 (N=304) were 
recruited to participate in the study by trusted intermediaries from 2020 to 2022. Experienced midwives 
provided cervicovaginal screening for consenting participants at a designated “drop-in-centre” offering 
reproductive health services in Ghana. Participants were trained by peer counsellors using anatomical 
models to provide vaginal and cervical self-swabs at a later date. Information was collected from 
participants on the acceptability and feasibility of home-based genital self-sampling versus clinician 
sampling in a “safe space” 

Results: Most participants rated self-sampling to be very easy or easy (74.3%), and painless (84.2%) and 
were confident that the sample was collected as they had been directed (85.9%). In addition, most 
women were willing to take another sample for HPV screening in future (91.1%) and were willing to 
recommend self-sampling to a close friend or family member by sending a customized text message 
(94.1%). Most participants (64.8%) preferred clinician sampling in a “safe space” or “drop-in centre” to 
self-collection at home (35.2%). 

Conclusions: The use of the self-sampling strategy for HPV testing can be successfully implemented for 
commercial sex workers in Ghana. Strategies to integrate genital self-sampling strategies into 
reproductive health services for sex workers should be explored.
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COMING TOGETHER FOR HPV ELIMINATION: EXPANDING CAPACITY OF EXTENSION AGENTS 
TO REDUCE GEORGIA’S CANCER BURDEN 

Alison Berg1, Cam Escoffery2, Courtney Petagna2, Blake Johnson3, Ebi Hailu2, Erica Hsu2, Anastacia 
Bankey4, Amy Baldwin4 
1University of Georgia, Family And Consumer Sciences, Athens, United States of America, 2Rollins 
School of Public Health of Emory University, Behavioral Sciences And Health Education, Atlanta, United 
States of America, 3University of Georgia, Pharmacy, Athens, United States of America, 4Augusta 
University / University of Georgia Medical Partnership, Biochemistry And Molecular Biology, Athens, 
United States of America 

Introduction: HPV vaccination rates in Georgia (GA) are below rates for the United States of America 
(USA), which are lower than other high-income countries, and disparities in vaccination and health care 
access exist. Oropharyngeal cancer incidence is increasing, and many Georgians lack education about 
HPV-associated cancer, vaccination, and access to healthcare. New community-engaged approaches 
are needed to increase education and reduce HPV-associated cancers. Cooperative Extension agents 
are trusted community leaders who provide health education, including cancer prevention, to citizens 
across the USA. This project aims to expand the capacity of extension agents in Georgia to educate 
communities on HPV prevention to reduce the incidence of HPV-associated cancers. 

Methods: To determine attitudes, knowledge, and new approaches to HPV-associated disease 
prevention, five focus sessions were conducted with 50 University of Georgia (UGA) Family and 
Consumer Sciences (FACS) extension agents. Consent was obtained, sessions were recorded, 
transcribed, and thematic analysis was performed. 

Results: Emerging major themes include vaccine hesitancy, stigma, lack of HPV awareness and 
education, and vaccine promotion. Barriers to receiving the HPV vaccine include inadequate 
understanding of the HPV vaccine and the cancers it can prevent, belief the vaccine is needed only if 
sexually active, and a negative connotation of being promiscuous if receiving the HPV vaccine. Barriers at 
the organization level include lack of providers in rural areas, differences in provider recommendation 
approaches, and lack of needed educational materials. Suggestions for improving community cancer 
education include community fairs and school collaborations. 

Conclusions: Focused listening sessions with UGA FACS extension agents revealed key themes around 
knowledge and attitudes toward HPV vaccination and cancer prevention in Georgia, as well as the need 
for educational outreach. FACS extension agents are eager to learn more about HPV-associated cancers 
and prevention, and they are committed to helping provide needed education to their communities.
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ECONOMIC BURDEN FOR PATIENTS WITH CERVICAL INTRAEPITHELIAL NEOPLASIA AND 
CERVICAL CANCER IN CHINA: A CROSS-SECTIONAL STUDY 

Hao Chen1,2, Xuelian Zhao1, Shangying Hu1, Tingting You1, Meng Gao3, Youlin Qiao4, Fanghui Zhao1 
1National Cancer Center/National Clinical Research Center for Cancer/Cancer Hospital, Chinese 
Academy of Medical Sciences and Peking Union Medical College, Department Of Cancer Epidemiology, 
Beijing, China, 2Xiamen University, School Of Public Health, Xiamen, China, 3Chinese Academy of 
Medical Sciences & Peking Union Medical College, School Of Population Medicine And Public Health, 
Beijing, China, 4Chinese Academy of Medical Sciences & Peking Union Medical College, Center For 
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Introduction: Cervical intraepithelial neoplasia (CIN) and cervical cancer pose a major threat to women’s 
health, life, and property. We aimed to estimate the economic burden of CIN and cervical cancer in China 
and further facilitate the implementation of comprehensive prevention and control strategies. 

Methods: A nationwide multicenter cross-sectional, hospital-based survey was conducted in 26 qualified 
hospitals in seven administrative regions of China. Women pathologically diagnosed with CIN and 
cervical cancer were investigated via questionnaire. We included five disease courses (ie, “diagnosis”, 
“initial treatment”, “chemoradiotherapy”, “follow-up”, and “recurrence/progression/matastasis”) to estimate 
the costs (ie, direct medical costs, direct non-medical costs, and indirect costs) of full process of the 
disease. As such, total costs, out-of-pocket expenses in the direct medical costs, and catastrophic health 
expenditures in every clinical stage were calculated. 

Results: We included 3,469 patients in our analysis, including low-grade squamous intraepithelial lesion 
(LSIL)(n=551), high-grade squamous intraepithelial lesion (HSIL)(n=795), stage IA(n=222), IB(n=620), 
IIA(n=490), IIB(n=283), III(n=448) and IV(n=60). The estimated total costs of LSIL and HSIL in urban 
areas were $1,662.6(IQR $933.2-$2,694.6) and $2,449.5(IQR $1,542.7-$3,791.8), while $410.7(IQR 
$146.0-$1,328.6) and $1,155.9(IQR $475.8-$1,949.6) in rural areas. For stage IA, IB, IIA, IIB and III-IV, 
the total costs were $15,047.3(IQR $11,078.0-$21,598.9), $19,708.8(IQR $14,195.1-$27,075.9), 
$23,057.4(IQR $16,088.8-$34,984.3), $26,959.9(IQR $18,202.0-$42,055.9) and $27,356.9(IQR 
$17,655.8-$44,948.1), respectively. Specifically, direct medical costs accounted for 88%-96% of total 
expenses among various stages. 43%-55% of direct medical costs in cervical cancers were covered by 
medical insurance, which was 21%-46% in CIN. The expense was catastrophic for most cervical cancer 
patients, except for the urban population with stage IA. For rural cervical cancer patients, the extent of 
catastrophic health expenditure was larger than urban residents in each stage. 

Conclusions: Medical insurance could partially reduce the extent of catastrophic health expenditures, 
but the total costs of CIN and cervical cancer are substantial, especially for rural residents without medical 
insurance.
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ACCURACY OF E6/E7 ONCOPROTEIN-BASED HPV TESTS TO DETECT CIN3+ FOR CERVICAL 
CANCER SCREENING: A SYSTEMATIC LITERATURE REVIEW AND META-ANALYSIS 

Laura Downham1, Iman Jaafar2, Maryluz Rol1, Victoria Nyawira Nyaga2, Joan Valls1, Li Zhang1, Marc 
Arbyn2, Maribel Almonte1,3 
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France, 2Sciensano, Cancer Epidemiology, Anderlecht, Belgium, 3World Health Organisation, Sexual And 
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Introduction: The WHO recommends using HPV DNA and mRNA detection in primary screening for 
cervical cancer. HPV testing has high sensitivity but moderate specificity to detect cervical precancer and 
cancer (CIN3+). HPV E6 and E7 oncoproteins are necessary for oncogenic transformation and 
overexpressed during cervical carcinogenesis, thus promising disease-specific biomarkers. Results from 
a systematic review and meta-analysis on the accuracy of HPV E6/E7 oncoproteins tests to detect CIN3+ 
are presented. 

Methods: A systematic literature search of PubMed, Embase and Web-of-Science was conducted. 
Studies reporting original data on the sensitivity and specificity of oncoprotein-based HPV tests to detect 
histologically confirmed CIN3+ were included. A meta-analysis using mixed effects logistic regression 
models was performed to obtain heterogeneity-adjusted (absolute and relative to other screening tests) 
pooled performance estimates. 

Results: Twenty-two studies were considered in the analysis, the majority conducted in Asia (45%) and 
including 16428 women in total with a mean age of 46 years old. Pooled estimates for CIN3+ detection 
were 65% (95%CI=58-71) for sensitivity and 94% (95%CI=85-98) for specificity (n=11, figure 1). Higher 
sensitivity (71%, 95%CI=62-79) and lower specificity (88%, 95%CI=84-91) were observed in studies 
including only HPV+ women (n=10, figure 2). Two studies on WLHIV reported 58% and 40% sensitivity 
with 98% specificity both. When compared to HPV DNA testing (figure 3), oncoprotein testing was less 
sensitive (relative sensitivity: 1.32, 95%CI=1.25-1.40) but more specific (relative specificity: 
0.69,95%CI=0.54-
0.88). 
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Conclusions: Up to our knowledge, this is the first meta-analysis on oncoproteins tests accuracy. The 
higher specificity of oncoprotein tests compared to HPV DNA may be useful to improve clinical 
management of HPV positive women, particularly within HPV screen, triage and treat algorithms. Large 
scale and longitudinal studies are needed to further investigate the role of E6/E7 oncoprotein detection in 
predicting the risk of developing cervical cancer in general and high-risk populations.
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PERSISTENCE OF AN ORAL HPV INFECTION IN MEN FROM THE US AND LATIN AMERICA 

Brittney Dickey1, Racheal Dube Mandishora2, Wenyi Fan3, Bradley Sirak4, Kimberly Isaacs-
Soriano5, Richard Reich3, Michael Schell6, Eduardo Lazcano-Ponce7, Luisa Villa8, Anna Giuliano2 
1Moffitt Cancer Center, Cancer Epidemiology, Tampa, United States of America, 2Moffitt Cancer Center, 
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Lee Moffitt Cancer Center and Research Institute, Center For Immunization And Infection Research In 
Cancer, Tampa, United States of America, 5Moffitt Cancer Center, Center For Immunization & Infection 
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Introduction: Oropharyngeal cancer (OPC) caused by oral human papillomavirus (HPV) is increasing 
globally, disproportionately affecting men. Whereas other HPV-associated cancers (i.e. cervical) have a 
pre-cancerous lesion that facilitates prevention, HPV-OPC does not. However, persistent HPV infection is 
considered the obligate precursor to HPV-OPC. Unfortunately, little is known regarding the duration of 
these infections and factors associated with persistence. The aim of this study was to investigate the time 
to oral HPV infection clearance in men in the US and Latin America. 

Methods: The HPV Infection in Men (HIM) study longitudinally followed 3,137 men every 6 months for up 
to 8 years. At each study visit men aged 18-70 completed a computer-assisted questionnaire collecting 
demographic and risk factor history and provided an oral gargle sample for HPV genotyping using HPV 
SPF PCR-DEIA-LiPA25 (DDL Diagnostics, Netherlands). Men with at least 2 oral HPV results were 
assessed for a prevalent oral HPV infection (present at baseline) or an incident infection (acquired 
throughout follow-up. Kaplan-Meier curves assessed duration of type-specific oral HPV persistence of an 
oncogenic type (16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68) or HPV 16. 

Results: There were 616 incident oncogenic infections in 337 men and 206 prevalent oncogenic 
infections in 185 men. Among the incident infections, 117 (19%) persisted 6 months or more and 31 (5%) 
persisted more than 24 months. Among prevalent oncogenic infections, 109 (53%) persisted at least 6 
months and 43 (21%) persisted more than 24 months. When investigating HPV16 specifically, 11 (10%) 
incident infections persisted more than 24 months and 11 (22%) prevalent infections persisted more than 
24 months. 

Conclusions: While our study observed different proportions of persisting infections between newly 
acquired and prevalently detected infections, better characterization of oral HPV persistence is still 
needed to guide vaccination and early OPC screening efforts.
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KNOWLEDGE, TRAINING SATISFACTION AND ATTITUDES CONCERNING CERVICAL CANCER, 
HUMAN PAPILLOMAVIRUS INFECTION AND VACCINE AMONG MOROCCAN MEDICAL STUDENTS 

Safa Ibork, Asmae Naim, Abire Allaoui 
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Introduction: In Morocco, cervical cancer is the second most frequent cancer among women and the 
third in terms of mortality. Following the 90-70-90 rule of the “global strategy to accelerate the elimination 
of cervical cancer”, launched by the World Health Organization in 2020, the Moroccan Health Ministry is 
introducing the Human Papillomavirus vaccine to the national immunization program starting from 
October 2022. Medical students as future physicians are playing a key role in the management of this 
public health issue. The study aims to evaluate the knowledge, the satisfaction level, and acceptability of 
cervical cancer, HPV infection and vaccine among Moroccan medical students. 

Methods: We conducted a cross-sectional study from September 2021 to July 2022 among medical 
students above 5th year across the nine Moroccan medical universities. General physicians, residents, 
foreign universities and those who did not give consent were excluded. We shared our questionnaire 
through Google Forms. 

Results: We collected 636 answers. The mean age was 24.2 years old with a sex ratio (M/F) of 0.5. 3,3% 
(N=21) were vaccinated against HPV. The cervical cancer knowledge mean score was 14.4/20 (72% of 
good answers), with a training satisfaction rate of 9,9/20 (49,5%). The HPV infection knowledge mean 
score was 6.3/11 (57.2% of good answers) and the vaccine knowledge mean score was 2.0/5 (40% of 
good answers), with a training satisfaction rate of 7.3/20 (36.5%). 85.8% of the participants (N= 546) were 
in favor of including the vaccine to the national immunization program. 

Conclusions: In conclusion, overall Moroccan medical students have a good knowledge of cervical 
cancer but an average knowledge of HPV infection and vaccine; the majority of them agree to make the 
vaccine mandatory. The gap in HPV training should be filled especially in the era of the vaccine 
introduction.
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MANAGEMENT OF HPV INFECTIONS AND NEOPLASIAS REQUIRES SMALL MOLECULE VIRAL 
INHIBITORS 
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Introduction: HPV infection, disease and death will not be eliminated by vaccines in most LMIC, 
especially with population growth vastly exceeding vaccine uptake. Based on essential pathways on 
which HPV infection programs and neoplastic mechanisms depend, we identify and repurpose small 
molecule inhibitors using highly informative 3-dimensional tissue culture models. 

Methods: GloboCAN data on HPV-associated cancers document that HPV is responsible for 860,000 
incident cancers, 2,300,000 (potentially treatable) prevalent cases, and 450,000 deaths annually. In one-
half of countries worldwide, HPV-associated cancer deaths account for more lost years of women’s life 
expectancy compared to breast cancer. 

Results: For 37 years our lab has investigated low- and high-risk HPV genotype interactions with host 
keratinocytes in benign and neoplastic patient tumors and in 3-dimensional model tissues to assess 
protein interactions and pathways on which viral replication, virion production, and neoplastic progression 
depend. We identify promising targets for antiviral testing, with the goal of repurposing known 
pharmacologic agents to shorten time/effort toward clinical trials. Evaluation is in organotypic rafts of 
primary keratinocytes harboring whole-genomic HPV replicons capable of complete infection programs, in 
naive keratinocytes or CxCa cells expressing E6-E7 oncoproteins, in patient-tumor explants as organoids 
grown on rafts or in multiwell plates, and as patient-derived xenografts in mice. Transfer of tissues 
between experimental platforms enables optimization of doses, scheduling and combinatorial drug 
testing. Diverse and synergistic inhibitors have been characterized and several are in clinical trials. (See 
Abstract by N.S. Banerjee.) 

Conclusions: Realistic long-term approaches to HPV disease management require considering HPV as 
an STI as well as precursor to cancers, where reduction of transmission is an optimal outcome. 
Early/regular screening is essential to intercept disease progression. Treatment requires topical, self-
administered inhibitors, the safety-net for the 5-billion people who aged out before vaccination. Molecular 
and immunological antiviral therapies are priorities because vaccination cannot eliminate HPV neoplasias 
and deaths.
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ORGANIZED COMMUNITY-BASED GENITAL HPV/HIV CO-INFECTION SCREENING OF WOMEN 
AGED 30-49 YEARS IN ABOBO, CÔTE D'IVOIRE 
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Introduction: In Côte d’Ivoire, the incidence of HIV is 0,4% per year. HIV-positive women are 5 times 
more likely to develop cervical cancer. It is therefore essential to implement strategies for screening of 
pre-cancerous cervical lesions that include both HPV and HIV detection. This experiment has been 
conducted at community level in Abobo, Abidjan, Côte d'Ivoire, where incidences of UCC and HIV are still 
very high 

Methods: This community-based organized screening strategy focused on self-care to empower women 
on their own health. A home vaginal self-sampling has been offered to women aged from 30 to 49 years 
for HPV detection with genexpert testing. HPV positive women has been received at the community 
health center for VIA (Visual Inspection with Acetic acid) during which, they have also been tested for HIV 
after counseling by midwifes. All HIV-positive women were integrated into the health center's active file, 
and those who were VIA-positive were also treated with thermocoagulation or LEEP, depending on the 
extent of the pre-cancerous lesions discovered. 

Results: During 7 months of community-based screening, 100% of women aged 30-49 years performed 
the HPV test with a 96.8% acceptance rate for self-sampling and 23% of HPV positivity rate . 411 women 
who came to the health center for VIA agreed to be tested for HIV after counseling by the midwives. 39 of 
these women were HIV positive (9.5%). They were included in the health center's HIV active file for their 
care. Precancerous cervical lesions were found in 10% of cases, of which 93% were treated. 

Conclusions: Community-based organized screening for pre-cancerous cervical lesions is a real 
opportunity to screen for vaginal HPV/HIV co-infection. It is an effective way to fight against UCC but also 
against HIV, which are fatal diseases when screening is late.
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ADDRESSING CANCER-RELATED STIGMA IN SURVIVORSHIP AS A LINK TO PREVENTION 
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Introduction: In Kenya, 80% of patients present late, contributing to low survival rates. Research in 
developed countries suggest that stigma discourage cancer screening attendance. We aimed to explore 
the prevalence of stigma towards cancer survivors, and the role survivors can play to improve cancer 
prevention. 

Methods: In 2022, 42 cancer survivors aged above 18 years took part in key informant interviews in 
Kenya. We assessed demographics, type of cancer survived, and personal experiences with stigma. 
Open ended questions evaluated perceived stigma, and suggestion to improve community uptake of 
prevention. Stigma was measured with the validated Cancer Stigma Scale (CASS) which assesses six 
subdomains (Severity, Personal Responsibility, Awkwardness, Avoidance, Policy opposition, and 
Financial Discrimination), from which a mean score was calculated. 

Results: Community reported perceptions recorded very high scores on cancer stigma. 100% reported 
that people viewed cancer as a death sentence, and cancer survivors as the walking dead (100%). Lack 
of information (100%) misinformation (98%) and misconceptions (95%) were key contributors to cancer 
related stigma. 
 
In contrast, levels of stigma varied across the six CASS subdomains. Participants agreed strongly on 
policy opposition (5.1), indicating a strong believe that government policies or spending should prioritise 
cancer control. This was markedly above other CASS measures such as severity (3.2), financial 
discrimination (2.7), awkwardness around persons with cancer (2.5) and personal responsibility (2.0). 
Avoidance reported the lowest score (1.4), with survivors indicating they do not feel uncomfortable around 
people with cancer. 

Conclusions: Cancer stigma is generally perceived to be very high in the general population but low 
among survivors themselves. Lack of information contributes to low uptake of cancer prevention. 
Perceptions of fatality in cancer may be reduced through awareness raising, by equipping cancer 
survivors as change agents to encourage prevention, while reducing cancer stigma.
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LOGISTICAL ISSUES IN IMPLEMENTING A CLINICAL TRIAL ON ORAL CANCER PREVENTION 
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Introduction: There are many logistical issues related to implementing a randomized, Phase III 
interventional trial on the nine-valent HPV vaccine (9vHPV). The logistics described relate to 
implementation at the Mexico site. 

Methods: The team invites potential participants through local community organizations and public HIV 
clinics. People are invited when waiting in line in the morning to get laboratory testing done, before an 
appointment for HIV care, through their treating physician or a community organizer. Participants are 
prescreened when initially invited or by phone to prevent unnecessary trips for those ineligible. Study visit 
appointment reminders are sent by text message 2-3 times. Participants are provided with financial 
compensation in cash at each visit. Clinics sometimes decide to move the study team to a smaller 
workspace, reduce hours the study team can work and control where participants can be recruited, which 
can, evidently, create barriers to recruitment. Maintaining good relationships with participants, clinic 
personnel who work day-to-day with patients (who may prioritize participant needs more than upper-level 
administrators) and community organizers is key to recruitment and retention. 

Results: We have implemented both study-wide mechanisms and additional locally-designed strategies 
and forms to guarantee quality control. For example, registering participant issues, study agent trail and 
persons invited, pre-screened and enrolled (including reasons for exclusion). Data is registered on paper 
forms and in a bespoke data base program (DatStat, designed at Moffitt Cancer Center). DatStat carries 
out the randomization and requires a wireless internet connection, which can sometimes fail and then 
solutions must be sought.. 

Conclusions: Vaccine and syringe importation can be time consuming and cause enrollment delays, 
given the need to acquire permissions for importation or problems getting the shipment out of Customs. 
Making sure shipments go through an airport with better functioning Customs offices and are sent by an 
efficient courier or shipment service is important



  

772 
 

Shift 01-305 / #1537 

Poster Viewing 
POSTER VIEWING - SHIFT 01: PUBLIC HEALTH, EPIDEMIOLOGY AND IMPLEMENTATION 
SCIENCE-03K. OTHER PUBLIC HEALTH, EPIDEMIOLOGY AND IMPLEMENTATION SCIENCE 
RESEARCH 
04-18-2023 7:00 AM - 5:00 PM 

ANALYSIS OF PUBLIC POLICY DECISIONS AND FACTORS DRIVING HPV VACCINATION 
COVERAGE IN THE UNITED STATES 

Heather Brandt1, Citseko Staples Miller2, Susan Henley Manning2, Sabiha Quddus2, Kristy 
Pultorak2, Sherry Wang2, Danielle Poindexter2, Ashley Warren2, Ronelle Green2, Andrea Stubbs1, Rob 
Clark1, Alison Footman1 
1St. Jude Children’s Research Hospital, Hpv Cancer Prevention Program, Memphis, United States of 
America, 2FTI Consulting, Healthcare And Lifesciences, Washington, United States of America 

Introduction: Every year, millions of individuals in the United States (U.S.) are exposed to HPV, a virus 
that is linked to six different types of cancer affecting everyone. Too many vaccine-eligible individuals are 
not getting vaccinated as recommended. As a result, a diverse group of partners, providers, advocates, 
policymakers, and interest groups have been seeking innovative policy solutions to increase HPV 
vaccination coverage in the U.S. 

Methods: St. Jude partnered with FTI Consulting to examine public policy decisions and related factors 
that drive HPV vaccination coverage across the U.S. Results are intended to educate and inform allies, 
partners, and advocates about public policy strategies, approaches, and opportunities that might have a 
meaningful impact on national, state, and local HPV vaccination coverage efforts. The research examined 
the relationship between HPV vaccination initiation and completion with regard to nine factors: Medicaid 
expansion, Insurance coverage, Parents' educational level, Access to pediatricians/primary care 
physicians, Access to Vaccines for Children (VFC) providers, Coverage of other adolescent vaccinations, 
Vaccination exemptions, Vaccination requirements, and Rurality. Cost analysis was conducted. 

Results: revealed factors with positive relationships to HPV vaccinationto leverage to increase HPV 
vaccination coverage. Existing and new policies and regulations could address negative relationships to 
HPV vaccination coverage. Five policy recommendations to improve HPV vaccination coverage were 
developed: (1) Leverage meningococcal conjugate vaccination; (2) Expand health care provider training 
to strengthen HPV vaccination recommendations for parents and caregivers; (3) Improve recruitment in 
the U.S. VFC program; (4) Expand the resources available to improve HPV vaccination data collection 
and reporting through state immunization information systems (IISs); and (5) Engage in efforts to 
preserve and expand eligibility for Medicaid. 

Conclusions: To increase HPV vaccination initiation and series completion significantly, policymakers, 
interest groups, and health systems should consider a combination of existing and new policies, 
specifically those discussed in this report.
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SEASONAL VARIATION OF GENITAL WART FROM 2010 TO 2021 : ANALYSIS OF KOREAN HIRA-
NPS DATA 

Sangrak Bae1, Seung-Ju Lee2, Sooyoun Kim3, Jin Bong Choi4 
1The Catholic University of Korea, Uijeongbu St.Mary's Hospital, Urology, Gyeonggi-do, Korea, Republic 
of, 2The Catholic University of Korea, St.Vincent Hospital, Urology, Gyeonggi-do, Korea, Republic 
of, 3Institute of Health and Environment, Seoul National University, Institute Of Health And Environment, 
Seoul, Korea, Republic of, 4The Catholic University of Korea, Bucheon St.Mary's Hospital, Urology, 
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Introduction: Many viral diseases, such as COVID-19 and the influenza virus, have seasonal 
characteristics. The purpose of this study was to investigate the seasonal characteristics of genital warts 
caused by human papillomavirus, a representative viral sexually transmitted disease. 

Methods: From 2009 to October 2021, this study was conducted using data registered in the National 
Health Insurance-Health and Medical Big Data Hub. The subjects were patients with ICD-10 A63 genital 
wart or condyloma accuminata disease. A year was classified as “spring” in March-May, “summer” in 
June-August, “autumn” in September-November, and “winter” in December-February. By continuously 
checking the number of patients by period, trends in the prevalence of patients and seasonal differences 
in the same year were compared. 

Results: The number of patients showed a steady increase, but after peaking in winter 2019 and spring 
2020, it showed a decreasing pattern. Except for 2020, winter had the lowest number of patients 
(including both men and women) during the entire study period, and surgical treatment showed the same 
pattern. Non-surgical treatment had the lowest number of patients (including females) in the fall of 2013 
and 2020, and males showed a relatively diverse distribution. In the monthly analysis, the highest number 
of patients and the highest surgical treatment showed various patterns, but for non-surgical treatment, 
July had the most, followed by August. Since the start of the COVID-19 pandemic in the spring of 2020, it 
has also affected the number of patients with genital warts and the number of treated patients, showing a 
continuous decreasing trend from the spring of 2020 to 2021. 

Conclusions: Genital wart is increasing feature and like “j” shape curve until COVID-19 . Summer is 
more frequent and winter is less frequent than other seasons. HPV has seasonal characteristics. It is 
thought that analysis of more factors for the cause is necessary.
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COMPARISON OF HPV SELFY, A SUSTAINABLE MOLECULAR HPV TEST, AND VIA/VILI FOR 
CERVICAL CANCER SCREENING IN NIGERIA 

Ayotunde Famooto1,2, Sally Adebamowo2, Clement Adebamowo1,2 
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Introduction: In low- and middle-income countries (LMICs) there are no widespread population-based 
cervical cancer screening programs. Approaches like visual inspection with acetic acid (VIA) or Lugol’s 
Iodine (VILI) enable screen-and-treat screening approaches, however their lack of specificity causes high 
levels of unnecessary thermocoagulation treatments. A cost-effective and rapid high-risk HPV DNA test 
that requires minimal infrastructure and training, which can be combined with self-sampling, may be 
useful for screen-and-treat, and be more predictive than VIA/VILI in LMICs. In this study, we compared 
the performance of HPV SELFY, a CE-IVD HPV assay validated for screening purposes, both on 
clinician-collected (according to Meijer’s guidelines) and self-collected samples (according to VALHUDES 
protocol), with VIA/VILI in a Nigerian screening population. 

Methods: We tested with HPV SELFY samples from 367 women who participated in VIA/VILI-based 
cervical cancer screening in Abuja, Nigeria, from 2010 to 2014. 

Results: 10 samples out of 118 VIA/VILI-negative women (8.5%) were HPV SELFY-positive, while out of 
238 VIA/VILI-positive women only 102 (43.8%) were HPV SELFY-positive. Compared to HPV SELFY, 
VIA/VILI had specificity of 44.3% (108/244 | 95% CI 37.9% to 50.7%) and sensitivity of 91.1% (102/112 | 
95% CI 84.19% to 95.64%). This implies that more than half of women that were VIA/VILI-positive and 
treated with thermocoagulation (136/238, 57.1%) could have avoided unnecessary treatment if tested 
with HPV SELFY. 

Conclusions: HPV SELFY is a real-time PCR based molecular assay able to detect and genotype 14 
high-risk HPV types in a single reaction; it requires only one fluorescence channel; therefore, it can be 
used on any real-time PCR machine, including low-cost ones. DNA extraction step can be avoided if the 
test is combined with Ulisse Faster DNA reagent, thereby saving time and cost for analysis. Our results 
suggest that HPV SELFY could be used for cervical cancer screening in LMICs.
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WHERE WE ARE AND WHAT NEEDS TO BE DONE TO IMPROVE HPV VACCINATION AMONG 
LGBTQIA+ PEOPLE 
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1St. Jude Children’s Research Hospital, Hpv Cancer Prevention Program, Memphis, United States of 
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Introduction: HPV vaccination is highly effective in preventing six types of cancer and genital warts 
among all genders. However, HPV vaccination is often contextualized around preventing cervical cancer 
and promoting women’s health, leading to confusion about the benefits of vaccination for people of other 
genders and different sexual orientations. Several resources have been directed towards improving HPV 
vaccination awareness and rates in the United States (US). However, little is known about how to better 
promote HPV awareness and vaccination among LGBTQIA+ people. For example, gay and bisexual men 
in the US have higher rates of HPV-associated anal cancer compared to heterosexual men, yet few 
resources are available to promote HPV vaccination among this group. The goal of this study is to review 
and evaluate online resources and publications related to HPV vaccination among LGBTQIA+ people. 

Methods: We used online search strategies to identify HPV vaccination education and awareness 
promotion materials and programs focused on LGTBQIA+ people in the US. We searched Google and 
peer-reviewed publications indexed in PubMed. 

Results: Of websites that promoted HPV vaccination, the majority focused on cervical cancer prevention. 
Additionally, of those that promoted HPV vaccination among LGBTQIA+ people, there was a focus on gay 
and bisexual men. This was observed when reviewing information websites and academic articles that 
resulted from online searches. Of the limited information available, few included information for trans 
people or where to get vaccinated in a safe and gender affirming space. 

Conclusions: Limited resources and research exist to promote HPV vaccination among LGBTQIA+ 
people. Of available information, little is specifically focused on trans people. More research is needed to 
better understand the needs of LGBTQIA+ people concerning HPV awareness and vaccination promotion 
programs that is inclusive of all sexual orientations and gender identities.
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INTERNATIONAL HPV AWARENESS DAY CAMPAIGN IN CHINA 

Mingyang Chen, Bo Zhang, Youlin Qiao 
Peking Union Medical College, School Of Population Medicine And Public Health, Beijing, China 

Introduction: Awareness and education are important first step toward mobilizing action to stop HPV. 
China has participated in International HPV Awareness Day (IHAD) for five consecutive years to raise 
HPV awareness and promote cervical cancer elimination. 

Methods: Activities regarding improving HPV awareness were carried out across China on March 
4th each year from 2018 to 2022. These activities were led by Peking Union Medical College (PUMC) and 
carried out in local cities. All cities were required to use the same theme and materials but were free to 
have unique activity styles. 

Results: The number of participating cities increased from 4 in 2018 to 14 in 2022. More and more 
health-related government agencies, civil society organizations, hospitals, and universities were involved 
in IHAD, both as organizers and as audiences. Lectures were the main form of activities. Experts 
provided information about new guidance, resources, ongoing research and efforts to support expanded 
access to HPV vaccination, and enhance screening and early treatment of HPV cancers. Innovative 
activities were designed to attract more young people to pay attention to HPV, such as HPV knowledge 
forest planting, HPV-related artwork collection, HPV knowledge contest, and fun sports meeting, etc. 
Cutting-edge information and communication technologies were utilized to increase accessibility to 
information, facilitate widespread distribution, and keep up with frequent content updates. The number of 
people participating in the IHAD increased from 1,000 to more than 5 million in China. 

Conclusions: The coverage and influence of IHAD in China are increasing after five years of efforts. 
Public health education is an effective way to stimulate society to discuss HPV. All organizers, under 
standard guidance, should organize different activities that are attractive to their targeted populations.
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A FACILITATION STRATEGY FOR RAPID, EMBEDDED ENGAGEMENT IN HPV-BASED 
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Introduction: Globally, LMICs are moving towards cervical cancer elimination, investing valuable 
resources in HPV-based screening programs. However, in many LMIC countries, their complex health 
systems face widespread fragmentation and bottlenecks, evidenced by low adoption, scale-up, and 
sustainability. Time constraints challenge planning, monitoring, and evaluation of the continuum of care. 
We hypothesized that a short series of participatory ‘design workshops’, co-designed by implementation 
science (IS) researchers and local health system leadership and actors, would enable rapid engagement 
and collective learning. 

Methods: From July-November 2022, the US NCI Center for Global Health (NCI-CGH) assembled a 
team of facilitators, IS researchers, cervical cancer prevention content experts and system dynamics (SD) 
experts to prototype rapid, embedded implementation research. The Peruvian Ministry of Health and NCI-
CGH team co-designed one week of workshops to reflect on initial experiences implementing HPV-based 
screening in DIRIS Lima Norte (DLN) region in 2022. Facilitation used rapid adaptation of INSPIRE 
methodology phases 1-2. The NCI-CGH team observed facilitated discussions, using inductive 
approaches to describe the screening system and identify implementation processes and determinants 
contributing to performance. 

Results: Through real-time participatory reflection, process mapping, and shared decision-making, 
context-specific challenges and strategies for change were rapidly identified and mapped to IS 
frameworks (Figures 1a and 1b). A System Dynamics model representing dynamic interactions between 
actors across system levels was developed (Figure 2), identifying potential leverage points for system 
improvement. Despite local doubts that meaningful trust and dialogue would be feasible in a short time, 
by workshops’ end, participants demonstrated unique shared understanding of their complex screening 
system and their role in the decision-making and problem-solving processes. Already, DLN demonstrates 
new willingness to implement process 
improvements. 
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Conclusions: A rapid-cycle co-design workshop identifying context-specific priorities and implementation 
strategy interventions can be incorporated into an embedded Learning Health System approach with 
ongoing engagement to accelerate adoption, scale-up, and program adaptation.
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UNITED STATES 
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Introduction: Rising number of individuals with a cervix, particularly racial/ethnic minorities, uninsured, 
and low-income groups remain vulnerable to cervical cancer in the US. These populations often receive 
clinical services at Federally Qualified Health Centers (FQHCs), a designation made by the federal 
government based on health centers’ provision of comprehensive services on a sliding fee scale to 
medically underserved populations. Nearly 1,400 FQHCs serve approximately 30 million people across 
the US. Here we compare state-level screening coverage in FQHCs versus population estimates from 
Behavioral Risk Factor Surveillance System (BRFSS) data, which often guides health policy decision-
making, to elucidate possible disparities in cervical cancer screening coverage. 

Methods: For 2020, guideline-concordant cervical cancer screening data from all US FQHCs were 
obtained from the Health Resources and Services Administration (HRSA) Uniform Data System. 
Weighted averages across all FQHCs in each state or territory were used to calculate state-level 
screening coverage. The 2020 BRFSS data were used to estimate state-level screening coverage. Chi-
square tests were used to assess the difference between state-level FQHC and BRFSS screening 
coverage. Statistical significance was assessed at p<0.05. 
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Results:  In 2020, a reported 7,466,884 persons with a 
cervix were eligible to receive cervical cancer screening across 1,376 FQHCs. FQHCs in New Hampshire 
had the highest (67.9%) screening coverage but 10.5% lower than BRFSS state-level coverage, while 
FQHCs in Wyoming had the lowest (33.7%) coverage, which was 38.3% lower than the BRFSS state-
level coverage. Coverage in FQHCs in all 50 states, the District of Columbia, and Puerto Rico was 
significantly lower (p<0.0001) compared to the respective BRFSS state/region-level screening coverage. 
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Conclusions: Our study is the first to provide a comprehensive view of cervical cancer screening 
coverage in FQHCs that serve medically underserved populations in the US. Implementing strategies in 
FQHCs that circumvent prevalent barriers, such as self-sampling, could reduce disparities.
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INCIDENCE OF HPV-POSITIVE OROPHARYNGEAL CANCERS AMONG EVER AND NEVER 
SMOKERS IN KENTUCKY, UNITED STATES 
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Introduction: As the association between human papillomavirus (HPV)-positive oropharyngeal cancers 
and smoking status is unclear, we assessed this association and estimated the incidence of HPV-positive 
oropharyngeal cancers among persons who ever smoked and persons who never smoked in Kentucky. 

Methods: Invasive, microscopically confirmed cases of oropharyngeal cancers (with ICD-O-3 site codes 
C01.0-C14.8) diagnosed from 1993-2004 and 2014-2015 were identified from the Kentucky Cancer 
Registry (KCR). Data were analyzed for a random sample of previously collected tissue blocks that 
underwent HPV testing. The presence of any HPV type was used to examine HPV prevalence. Individual-
level demographic, clinical, and smoking status (ever vs. never) data from cases were analyzed from 
KCR, which is one of the few registries in the US that collects data on smoking history. The denominator 
data for the same time periods and stratification variables were derived from the Kentucky Behavioral 
Risk Factor Surveillance System survey. Weighted odds ratios examining the association between 
smoking status and HPV-positive oropharyngeal cancers were estimated using regression models. 

Results: Overall, HPV was found in 80.5% of the sampled oropharyngeal cancers in Kentucky. HPV 
prevalence was higher among persons under 50 years (85.7%) and males (82.5%). The incidence of 
oropharyngeal cancers during the study period (per 100,000) was approximately 3 times higher among 
HPV-positive persons who ever smoked (8.6) compared to HPV-positive persons who never smoked 
(2.8). Similarly, the odds of developing HPV-positive oropharyngeal cancer were 3.1 (95% CI: 1.8, 5.6) 
times higher for persons who ever smoked compared to persons who never smoked. 

Conclusions: The population-level incidence of HPV-positive oropharyngeal cancers in Kentucky was 
higher among persons who ever smoked compared to persons who never smoked. This finding adds to 
the evidence that smoking increases the risk of HPV-positive oropharyngeal cancers and has potential 
implications for cancer prevention.
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Introduction: Human Papillomavirus (HPV) is the most prevalent sexually transmitted infection worldwide 
especially among women in Central Asian countries including Kazakhstan. This study aimed to assess 
the level of knowledge on HPV among two different populations in Kazakhstan on topics related to 
cervical cancer and HPV and to find their associations with socio-demographic variables. The two 
different groups surveyed at different time periods are university students and Physicians. 

Methods: The first phase was a cross-sectional study among students from the universities in 
Kazakhstan’s capital city, Astana. In this study, a paper-based questionnaire investigating attitudes, 
believes, and practices about HPV infection and HPV vaccination were administered. For the second 
phase of the study, a 41-item questionnaire was distributed online via the method of snowballing, 
targeting any physician who practiced or was practicing in Kazakhstan. The Poisson test with robust error 
variances was used for statistical model building. 

Results: Our study found 41 percent of students had high level of knowledge of HPV infection and HPV 
vaccine, and 49% of students had positive attitudes towards HPV vaccination and intention to receive the 
vaccine. Approximately half of the physicians had appropriate knowledge (score > 70%) on topics of 
cervical cancer and HPV. Less than half (44.41%) have recommended HPV vaccine to their patients 
previously. Younger physicians, pediatricians and general practitioners had lower prevalence of 
appropriate knowledge, supportive attitude towards HPV vaccine and actively recommending HPV 
vaccine. 

Conclusions: This study found that less than half of participants had high knowledge about HPV, while 
more than half express intention to receive HPV vaccination. Improvement in the attitudes and practices 
of physicians could positively influence the uptake of cervical cancer screening and HPV vaccination. The 
results of this study could further develop educational intervention that should precede HPV vaccination 
campaign implementation in Kazakhstan.
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Introduction: Cervical cancer is one of the leading causes of cancer deaths among women in some 
countries in the Region of the Americas. Cervical cancer is preventable through HPV vaccination, 
screening and treatment of precancerous lesions, and can be effectively treated if diagnosed early. 
Telementoring is an evidence-based strategy used to disseminate knowledge and to increase 
collaboration among ECHO participants. 

Methods: Under the framework of the Global Strategy to Accelerate the Elimination of Cervical Cancer as 
a Public Health Problem, the US National Cancer Institute (NCI), the University of Texas MD Anderson 
Cancer Center (MD Anderson) and the Pan American Health Organization/World Health Organization 
(PAHO/WHO) partnered to develop ECHO Elimination of Cervical Cancer in Latin America (ECHO ELA). 
ECHO ELA is modeled on Project ECHO® (Extension of Community Healthcare Outcomes) a 
knowledge-sharing approach where experts lead virtual didactic lectures and case discussions, 
amplifying the capacity for participants to deliver best practice programs to their regions. ECHO ELA 
consists of monthly, Spanish telementoring conferences whose goal is to assist countries in Latin 
America (LA) reaching their WHO cervical cancer elimination goals “90-70-90". Program targets Ministries 
of Health, Immunization Program Managers and key cervical cancer stakeholders in LA. 

Results: In the first iteration of this program, 294 participants from 22 countries were registered. Fourteen 
sessions were held including 50% providers, 40% Ministries of Health and 27% working in hospitals and 
clinics. Participants completed the post survey addressing priorities, capacity, and desired outcomes, and 
2 focus groups were conducted. Survey, focus group results, and learned lessons will be presented. 

Conclusions: ECHO ELA has the potential to serve as an effective tool to convene participants from 
multiple countries to enhance collaboration and support countries’ progress towards the elimination of 
cervical cancer in the Americas.
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Introduction: The World Health Organization’s Elimination Strategy includes the 2030 scale-up target of 
70% of eligible people to be screened twice with a high -precision test. HPV-based cervical screening has 
created the opportunity for self-collection as a tool to increase access. 

Methods: The Self-Collection or Practitioner-collection Evaluation 2 (SCoPE2) study recruited 400 
participants attending for colposcopy. Participants who gave informed consent self-collected two samples, 
using a Copan FLOQSwab and a Rovers Viba-brush in random order, before a cervical specimen was 
practitioner-collected at colposcopy and eluted into a ThinPrep vial. The self-collected samples were 
shipped dry, stored for seven days then eluted in 5 ml of Copan MSwab media. All three specimens were 
tested on a range of clinically validated PCR-based HPV assays. Histological outcomes were available 
through to 6 months after recruitment. 

Results: HPV positivity rates for the first 200 samples sets were 64.1% (mean across five HPV assays), 
72.6% and 70.0% for the practitioner-collected, FLOQSwab and Viba-brush self-collected specimens. 
Preliminary data show the sensitivity for CIN2+ (n = 31) of HPV testing was 96%, 96% and 90% on 
clinician-collected cervical and on self-collected FLOQSwabs and Viba-brushes; respectively. The 
average relative sensitivity estimates (self- vs clinician samples) were 1.00 and 0.939, for FLOQSwab and 
Viba-brush, respectively. 

Conclusions: Self-collection using cheap high-quality devices which can be transported dry are needed 
to increase accessibility both in low and middle-income countries and support screening in traditionally 
under- and never-screened populations in high-income countries. MSwab medium is cheap, non-toxic, 
does not contain alcohol and can be transported easily as it is not classified as a dangerous good. This 
validation demonstrates the clinical utility of two self-collection devices in combination with a non-toxic 
medium using a wide range of HPV assays.
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Introduction: After the US Food and Drug Administration (FDA)’s approval, the Advisory Committee on 
Immunization Practices (ACIP) recommended patient-provider shared decision-making for HPV 
vaccination in adults aged 27-45 in 2019. Less is known about the HPV vaccination administration trend 
in this age group before and after this recommendation update in the US. We sought to examine the 
temporal trend of the HPV vaccination rate among US adults aged 27-45 enrolled in commercial 
insurance. 

Methods: We conducted a retrospective study using the 2007-2020 Optum® Clinformatics database. 
Among the enrolled adults aged 27-45 without previous HPV vaccination claims during the study and 
enrollment period, the first appearing HPV vaccination claim per individual was defined as HPV 
vaccination. We used joinpoint regressions to quantify annual vaccination rates (per 100,000 persons), 
calculate slopes (annual rate change per 100,000) for each segment, and determine the trend change 
(i.e., joinpoint). We also calculated the proportions of sub-age groups (27-30, 31-34, 35-39, and 40-45) by 
year among the vaccination cases. All analyses were stratified by sex. 

Results: Among 22.6 million adults (65.0 million person-years) in the study, the majority were men 
(50.9%) and non-Hispanic White (53.4%). The HPV vaccination rates in both women (slope=129.3; 
p<.01) and men (slope=57.7; p<.01) significantly increased after 2018. This trend held true for all 
race/ethnicity groups (Figure 1). In both women and men, ages 27-30 comprised the majority of the HPV 
vaccination cases before the ACIP recommendation change (until 2018), then ages 31-45 accounted for 
the majority of the HPV vaccination cases during 2019-2020 (>60%) (Figure 
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Conclusions: There were significant increases in HPV vaccination in ages 27-45 after the FDA approval 
and the ACIP recommendation update. Further research is warranted to explore their decision-making 
process in receiving HPV vaccination and develop effective decision aids to maximize the cancer 
prevention benefit in this age group.
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Introduction: This study aimed to investigate the status of Cervical Cancer (CC) screening 
implementation in Europe by investigating national or regional policies towards broadening coverage of 
CC screening (CCS) amongst vulnerable subgroups of the population at high-risk for CC. 

Methods: A web-based survey was conducted between September 2021 and February 2022 with CCS 
programme managers and experts to identify and rank six population subgroups at high-risk considered 
most vulnerable to CC and to map existing policies that addressed the coverage of CCS towards 
population sub-groups at risk. 

Results: A total of 31 responses were received from experts covering 22 European countries. The results 
of this survey suggest that whilst many countries identify lower coverage of CCS amongst population 
subgroups at high risk of CC as a public health problem, few countries have developed dedicated policies 
towards broadening coverage among these subgroups. The six countries who reported having done so 
were concentrated in the Northern or Western European regions, suggesting the existence of 
geographical disparities within the continent. A key challenge in this respect is the difficulty to categorise 
subgroups of the target population; many individuals are burdened by intersectionality thereby resting in 
multiple categories, which may hinder the effectiveness of interventions targeted to reach specific 
subgroups. 

Conclusions: Therefore, greater clarity on the conceptualisation of vulnerability can help countries to 
develop and subsequently implement strategies to increase coverage to subgroups of the target 
population currently underserved with regards to CCS.
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HPV NEGATIVE ADENOCARCINOMA IN SITU IN VIETNAM – IMPLICATIONS FOR SCREENING 
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Introduction: Cervical cancer remains a major cause of preventable morbidity and mortality. The number 
of patients with a diagnosis of cervical adenocarcinoma has increased worldwide. Adenocarcinoma in situ 
(AIS) remains a therapeutic challenge because it may be missed with conventional cytology and many 
patients want to retain their fertility. We assessed the impact of HPV testing in detecting adenocarcinoma 
in situ of the cervix in southern Vietnam. 

Methods: A retrospective study of all women treated at Tu Du Hospital from 2007 to 2017, with 
adenocarcinoma in situ of the cervix, was performed. Data were collated on the high-risk HPV status, 
cervical cytology, histological findings from loop excisions, and results of completion procedures. 

Results: The average age of cervical adenocarcinoma in situ of all 74 AIS patients was 43.0 (+/- 7.7) 
years. Nine of 55 patients (16.4%) with AIS were high-risk HPV negative. The methodology of HPV 
testing in Vietnam is, however, variable, making interpretation of data within and between institutions 
difficult. A median follow-up of 23.7 months (range: 0.9-151 months) in 72/74 AIS patients showed that 
there was no case of recurrent glandular or squamous abnormality of the vagina after LLETZ and 
subsequent hysterectomy, were 
performed. 
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Conclusions: Clinicians need to be aware of HPV negative glandular lesions when assessing 
symptomatic and asymptomatic patients.
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Introduction: Rates of lower anogenital tract (LAGT) squamous cell carcinoma (SCC), such as vulval 
and anal cancer, have risen steadily in women over recent years. All LAGT zones are susceptible to 
HPV-related dysplasia, and certain high-risk groups of women are vulnerable to persistent LAGT 
neoplasia and cancer. In some women, high-grade squamous intraepithelial lesions (HSIL) occur in more 
than one LAGT zone concurrently, designated multizonal intraepithelial neoplasia (MZN). Because all 
HSIL have the potential to progress to SCC without treatment, timely risk assessment and management 
of MZN is a clinical challenge. Although DNA methylation analysis has been useful in prognosing other 
LAGT HSIL, few studies have assessed this approach in MZN. Elucidation of the molecular nature of 
MZN is needed to determine if biomarkers can assist in MZN triage. 

Methods: We conducted a study on 12 women with MZN where at least one LAGT HSIL progressed to 
SCC. DNA methylation of host gene EPB41L3 and late regions of HPV16, 18, 31, and 33 was assessed 
in biopsies: from the cancer zone prior to progression to SCC; from the cancer zone at the time of SCC; 
and from other LAGT zones that did not progress to invasive disease. 

Results: 123 multi-timepoint samples from 12 women were analysed in total, including 15 invasive SCCs 
in the anal canal (n=4), peri-anus (n=6), vulva (n=2) and vagina (n=3). DNA methylation profiling of SCC 
with respect to time and zone is currently in progress. 

Conclusions: Multizonal disease is under-researched yet complex to manage clinically. DNA methylation 
has previously been useful to predict oncological transformation and disease progression, suggesting its 
usefulness in triaging cases of MZN. Future studies will conduct a full methylome analysis on qualifying 
samples. Identification of biomarkers and their application in the triage of HSIL may improve the 
objectivity of MZN treatment.
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Introduction: At Tu Du hospital, the histopathological results of the tissue sample after the thermoelectric 
loop apex, if there is a CIN lesion, will be answered by the pathologist as to how many millimeters from 
the surgical edge measured on all three sections. : outside, inside, and deep. From that result, we will 
have the next treatment direction for the patient to follow up or treat thoroughly. Evaluating the 
relationship between surgical margin after cervicectomy and the survival rate of CIN 2 - CIN 3 lesions is 
significant. It will help clinicians have data to predict the possibility of remaining pre-cancer lesions to 
advise the patient on the next treatment direction. 

Methods: Cross-sectional study on 390 patients 

Results: Cross-sectional study on 390 patients with cervical intraepithelial neoplasia grade 2 and 3 (CIN 
2 - CIN 3) treated with loop electrosurgical excision procedure (LEEP) and hysterectomy after LEEP to 
evaluate the relationship between surgical margins after LEEP and the rate of residual CIN 2- CIN 3 after 
LEEP was assessed on cervical tissue after LEEP. Results: There was no residual CIN 2 - CIN 3 after 
LEEP if all surgical margins of LEEP > = 4 mm. We developed a model to help predict the residual 
probability of CIN 2 - CIN 3 after LEEP based on 3 variables: age, and minimum value of all surgical 
margins after LEEP with AUC 77.8 
Model: m = - 4,50693 – 0,86194 x minimum surgical margin + 0,07363 x age 

Conclusions: There was strong relationship between the age of patients and minimum surgical margin 
after the LEEP and the residual rates of CIN 2 and CIN 3 after LEEP.
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Introduction: The aim of this study was to evaluate the safety, tolerability, and efficacy of topical 
artesunate ointment (ART) for treatment of biopsy-confirmed Human Papillomavirus (HPV)-associated 
vulvar intraepithelial neoplasia 2/3 (VIN 2/3). 

Methods: Participants were enrolled on a prospective, IRB-approved, dose-escalation phase I trial 
testing either 1, 2 or 3 treatment cycles (5 days, every 2 weeks), as applicable. Clinical follow-up included 
HPV testing at 6 weeks and HPV testing with colposcopy at 15 and 28 weeks. Overall response rate 
(ORR) was evaluated. Complete responders (CR) had confirmatory biopsy at 28 weeks. Patients with at 
least 30% reduction in lesion size or resolution of at least one of their multi-focal lesions were considered 
partial responders (PR). PR and non-responders (NR) were schedule for definitive ablation or excision. 
Toxicities were assessed using CTCAE 4.0 criteria. 

Results: Altogether, 18 patients were enrolled and 3 withdrew consent. Per-protocol 15-week and 28-
week assessments were completed in 100% and 86.7%, respectively. The ORR was 80%; 7 CR (53.3%), 
5 PR (26.7%) and 3 NR (20%). ORR was highest in the 3-cycles group (88.9%). 25% (2/8) with CR had 
resolution of VIN 2/3 between 15 and 28 week visits. HPV-16 was detected alone (46.7%) or with other 
subtypes (33.3%) in 80% of lesions including 100% of PR and NR. Complete HPV clearance occured in 
80% of CR, frequently preceding lesion clearance. No grade 3 or 4 toxicities were reported. Two patients 
had grade 2 fungal dermatitis. The most common grade 1 toxicities were vulvovaginal burning (93.3%), 
pruritus (86.7%) and swelling (40%), and these rates did not differ between groups. 

Conclusions: Topical ART treatment of VIN 2/3 shows a high ORR and favorable toxicity profile, 
especially after 3 cycles. These findings are clinically significant. While long-term follow-up for durability of 
response is needed, our data supports a Phase IIb study of ART for VIN2/3.
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Introduction: Numerous agencies and professional organizations have called for dentists and other oral 
health professionals to routinely educate, recommend and administer the human papillomavirus (HPV) 
vaccine to their patients. Covid-19 led to a delay in vaccinations that the Centers for Disease Control and 
Prevention (CDC) warns will impact future population health. Currently, two states allow dentists to 
administer the HPV vaccine in non-emergency situations. Numerous state policies allow other health 
professionals to educate about the vaccine. Yet, studies report the reluctance of oral health providers to 
recommend the HPV vaccine because they lack knowledge and skills to do so. Given these conditions, 
the time is ripe for professional development in the oral health community regarding HPV vaccination. 
What are we waiting for? 

Methods: To support uptake of HPV education and recommendation in the dental environment, we 
designed a pilot project. Staff in two urban dental clinics were taught basic HPV information and practiced 
recommending the HPV vaccine using adult learning principles and youth actors as simulated patients. 
Following training, we implemented a qualitative study. In-depth, open-ended interviews lasting 
approximately 30 minutes were offered to all participants one year after the professional development 
seminar. Of the 61 staff trained, three dentists and nine dental assistants or dental hygienists participated 
in the interviews. Saturation was reached at 12. All participants answered questions related to their HPV 
knowledge, their comfort with recommending the HPV vaccine, and their intention to recommend the 
vaccine. 

Results: Among all participants, we documented increased knowledge and comfort addressing HPV with 
patients and parents. Most endorsed increased willingness to recommend the HPV vaccine. 

Conclusions: Education and practice increases oral health professionals' knowledge, comfort and 
intention to recommend the HPV vaccine. Professional development for oral health providers is urgently 

needed address low HPV vaccine uptake in the USA. The time for that is now.  
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Introduction: The ability to detect Human Papilloma Virus (HPV) in first-void urine (FVU) offers exciting 
opportunities to expand cervical cancer screening and diagnosis programs, but is dependent on proper 
collection. The Novosanis Colli-Pee® device enables convenient, user-friendly self-collection of a 
volumetric FVU sample. In addition, prefilled Colli-Pee® devices with liquid UCM® preservative (1:3 
preservative-to-sample ratio) are available to stabilize urine samples post-collection and prevent 
degradation of HPV DNA. Understanding the effective preservative-to-sample ratio range of UCM for HPV 
DNA preservation is important to support multiple volume variants of the Colli-Pee® device. 

Methods: FVU samples were collected from healthy female and male donors (n=9) using the Colli-Pee® 
device without preservative (FV-5020), then mixed post-collection with UCM® at various ratios (from 1:4 – 
1:1), or left unpreserved. Samples were spiked with HPV16 plasmid DNA (~500,000 cps/mL) and then 
held at room temperature (20°C-26°C) for 8 days. At baseline and endpoint, DNA was extracted (Qiagen 
QIAamp DNA Mini kit) from each sample, which underwent in-house HPV-specific qPCR to evaluate HPV 
DNA preservation. 

Results: After room temperature storage, HPV DNA was detected in all UCM® preserved FVU samples. 
There were no significant differences (paired t-test) in HPV DNA preservation (average qPCR ΔCt) 
between UCM® at the nominal ratio (-0.41 ± 0.25 SD) and any of the evaluated UCM®-to-sample ratios 
(1:4; 0.00 ± 0.25 SD, 1:1; -0.35 ± 0.32 SD). In contrast, unpreserved FVU samples experienced 
significant (p < 0.001) HPV DNA loss (9.83 ± 3.54 SD). 

Conclusions: These results demonstrate the robustness of UCM® to preserve HPV DNA in FVU 
samples across a wide range of UCM®-to-sample ratios. Importantly, this permits UCM® incorporation in 
multiple Colli-Pee® volumetric variants, including FV-5004 (~4 mL), FV-5010 (~10mL), FV-5020 (~20 mL) 
formats, allowing device selection based on sample volume, high-throughput processing, and/or postal 
delivery needs.
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Introduction: The RG1-VLP vaccine is a chimeric virus-like particle (VLP)-based vaccine composed of 
HPV16-L1 capsid subunits engineered to express a conserved HPV16-L2 (RG1) epitope. The cross-
neutralization activity added by the RG1 epitope is designed to prevent infections and cancers caused by 
a range of HPV types including some that are not targeted by the current FDA-approved vaccines. 
Previous work has demonstrated that in vivo mouse immune responses to RG1-VLPs can be 
substantially enhanced by the addition of a novel TLR4 agonist, or BECC (bacterial enzymatic 
combinatorial chemistry) compound, to the Alhydrogel formulation. As the production and purification of 
BECC compounds from biologically engineered bacterial strains is cumbersome and expensive, a 
process for production of synthetic BECC compounds has been developed. 

Methods: RG1-VLPs + Alhydrogel combined or not with synthetic or biologically derived BECC 
compounds were used to vaccinate BALB/c mice. Antigen-specific antibody and T cell responses were 
measured and the scale of vaccine-mediated resistance to infection with HPV pseudovirions was 
determined. 

Results: Both types of BECC compounds were able to enhance the levels of HPV16-L1- and -L2-binding 
Abs, titers of HPV18- and HPV39-neutralizing Abs, and induction of HPV16-L1-specific T cell responses 
to similar magnitudes. Additionally, virtually complete protection from vaginal challenge with HPV39 
pseudovirions was achieved when alum was supplemented with either version of BECC compound. 

Conclusions: These data demonstrate that the adjuvant activity of the synthetic version is compellingly 
similar to the original biologically-sourced compound. Advantages of developing synthetically produced 
BECC compounds include a cheaper manufacturing process, higher batch-to-batch consistency, and 
improved suitability for clinical evaluation.
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Introduction: The COVID-19 pandemic severely disrupted routine care delivery, potentially reversing 
advancements in HPV vaccination in the United States. As priorities shift towards catch-up vaccination, 
community and clinic perspectives on pandemic disruptions to uptake and strategies to overcome them 
are needed, particularly within healthcare safety-net settings serving high-risk communities. 

Methods: We conducted qualitative interviews and focus groups, guided by the Practice Change Model, 
with community and clinic members between December 2020 and January 2022, bi-coastally in Los 
Angeles and New Jersey, to understand adolescent HPV vaccination strategies used in safety-net 
primary care settings. Participants included members internal (physicians, clinic leaders, clinic staff) and 
external (parents, advocates, payers, policy) to safety-net clinics. We performed thematic analysis and 
examined themes across groups. 

Results: Participants (n=65) discussed how the pandemic challenged making HPV vaccination a priority 
but also created opportunities for change. Clinic members highlighted the severe disruptions to deliver 
missed doses, as parents delayed routine adolescent clinic visits. Clinic and policy members mentioned 
innovative population-level COVID-19 vaccination efforts (mobile vans, paid leave, use of social media) 
that could be applied to future HPV vaccination strategies. Local policy members indicated new 
awareness of resource needs (use of immunization registries, importance of partnerships with clinics 
serving target communities). Policy and advocacy members noted heightened challenges of vaccine 
misinformation, the anti-vax movement, and school mandate exemption laws. Clinic leaders expressed 
concerns about staffing shortages and turnover, which will require renewed training in HPV vaccine 
communication and messaging. 

Conclusions: The COVID-19 pandemic created a major disruption in efforts to improve HPV vaccination 
rates in the United States, and safety-net organizations may face disproportionate barriers to catching-up 
on missed vaccinations among adolescents. However, innovative partnerships and strategies from the 
pandemic can translate to new implementation pathways to better integrate HPV vaccination strategies 
within local contexts.
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Introduction: In sub-Saharan Africa, HPV vaccine coverage remains low, and differentiated models that 
expand HPV vaccine delivery outside of healthcare facilities and schools are needed. In Kenya, private 
pharmacies are a promising option, as they already deliver a variety of sexual and reproductive health 
services. We assessed the potential acceptability of pharmacy-delivered HPV vaccination among Kenyan 
pharmacy providers and clients. 

Methods: We surveyed clients and providers at 20 private pharmacies in Kisumu County. Eligible clients 
were ≥18 years and self-reported behaviors associated with sexually transmitted infection risk (e.g., 
condomless sex). To inform our assessment of clients’ and providers’ anticipated acceptability of 
pharmacy-delivered HPV vaccination, we used the Theoretical Framework of Acceptability (TFA), which 
defines acceptability as a multi-faceted construct. We measured select acceptability component 
constructs (e.g., affective attitude, burden) using 5-point Likert items and descriptive statistics. 

Results: From March to June 2022, we surveyed 1500 clients (64% females; median age 26 years, IQR 
22-31) and 40 providers (42% pharmacy owners; median time in profession: 6 years, IQR 4-10), Table 1. 
A quarter of clients (26%, n=390) had previously heard of the HPV vaccine and 4% (n=15) had received 
at least one dose, Fig. 1. Most clients (96%, n=1435) liked the idea of pharmacy-delivered HPV 
vaccination and did not think it would be hard to get the HPV vaccine at a pharmacy, Fig. 2. All pharmacy 
providers (100%) agreed that pharmacy-delivery HPV vaccination could reduce HPV infection and 
reported self-efficacy to counsel and administer HPV vaccine if 
trained. 
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Conclusions: The large majority Kenyan pharmacy clients and providers in this study found the idea of 
pharmacy-delivered HPV vaccination highly acceptable. More research is needed to test this model and 
assess both effectiveness (e.g., uptake) and implementation (e.g., feasibility) outcomes to better 
understand its potential to expand vaccination coverage and reduce the burden of HPV-associated 
preventable diseases.
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Introduction: The East Africa Consortium (EAC) was formed to study HPV infections and cervical cancer 
in Kenya and Uganda, and to encourage collaborations between researchers in these countries. Studies 
within the Consortium, beginning in 2014 have led to a better understanding of HPV detection and 
persistence among HIV-infected and HIV-uninfected women, associations of HPV with aflatoxin and 
antiretroviral therapy, and HPV type distributuion among women undergoing treatment for cervical 
dysplasia by either cryotherapy or LEEP. 

Methods: The EAC has three aims: 1) Establish a sustainable research infrastructure for an international 
partnership to conduct research in HPV and cervical cancer in women living with HIV/AIDS, 2) Design 
and execute three integrated projects that advance the knowledge of the environmental and biologic 
factors leading to cervical cancer in East Africa, and 3) Increase the research workforce capacity in East 
Africa through mentoring, training programs and pilot projects. 

Results: Project 1 enrollment has been completed (N=243, approximately 50% of women are HIV-
infected). Preliminary results of participant demographics, HPV detection, VIA, cervical biopsy, HIV 
parameters, and aflatoxin detection will be reported. Project 2 enrollment is on-going; preliminary results 
of participant demographics, HPV detection, cervical biopsy, HIV parameters, and immunohistochemical 
studies will be presented. Project 3 will begin as serial participant samples are available; preliminary 
results be presented. 

Conclusions: The EAC has facilitated the training of scientists and collaborative research between 
countries from sub-Saharan Africa and North America. While there have been challenges in performing 
this research, with time, this collaboration will contribute solutions towards the elimination of cervical 
cancer and other cancers related to HIV infection in women living in sub-Saharan Africa, as well as 
optimizing the processes to better facilitate research.
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Introduction: HPV vaccination is an effective strategy to prevent HPV-related cancers. Thus, one pillar of 
the WHO goal to eliminate cervical cancer is to achieve worldwide a 90% vaccination rate among 15-
year-old girls by 2030. Given the current low HPV vaccination rate (47%) in Germany, the country will 
unlikely meet the WHO standard without additional efforts. 

Methods: The “German Roundtable on HPV prevention” aims to contribute to an effective prevention of 
HPV-related cancers by information exchange, discussing achievement of national and global targets, 
identifying gaps, catalysing efforts and advocating for the implementation of effective measures to 
increase HPV vaccination coverage in Germany. 

Results: Since its launch in 2019, the “Roundtable” every year brings together 40-50 stakeholders 
working mostly in research (30%), in public health services (24%) and associations (24%). It has initiated, 
among others, the following activities: - Definition of priority topics in 2019 for the elaboration of strategies 
to increase HPV vaccination coverage. - Call for a uniform nationwide prescription procedure for HPV 
vaccines in 2019, which support HPV vaccine uptake. - A statement in 2021 endorsed by relevant 
institutions in Germany advocating for the implementation of key policies: reminder systems, school-
based HPV-vaccination, target groups (adolescents, parents) specific awareness campaigns. - Mailing of 
the above statement in 2022 to more than 500 relevant decision makers of federal and state parliaments 
in order to influence policy-making. 

Conclusions: Partnerships, collaborations and advocacy are essential to promote HPV vaccination 
uptake. The “German Roundtable on HPV Vaccination” as a network of relevant actors is a valuable 
political and social instrument to increase of HPV vaccination coverage and, finally, to reach the WHO 
recommendation.
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Introduction: Ninety percent of deaths from Cervical cancer (CC) caused by Human Papilloma Virus 
(HPV) occur in low- and middle-income countries. CC is the 2nd most common cause of cancer in women 
in West Africa, where 12,000 women develop cervical cancer and more than 6,000 die from the disease, 
annually. While HPV vaccination and CC screening have dramatically reduced the incidence of CC and 
mortality from CC in developed countries, prevention of CC in West Africa is often limited to visual 
inspection of the cervix and surgical intervention. 

Methods: We piloted a novel approach to educating women in West Africa about the risk of cervical 
cancer and the importance of screening using a ‘story-telling cloth’ that can be used as a starting point for 
educational sessions run by community healthworkers. A total of 15 nurses and midwives at all five sites 
were re-trained on CC screening protocols. Women with normal screening were provided with a 
screening card and appointment for next year. Women with abnormal results on the first screening were 
referred to the regional health center. A survey questionnaire was proposed to the first 100 women 
seeking screening at each of the 5 health centers (total number of women: 500, all aged 18 years old or 
more). 

Results: This program resulted in a 5-fold uptake of cervical cancer screening and increased women’s 
knowledge of HPV and CC. 

Conclusions: The story-telling cloth approach used in this campaign was effective because it allowed a 
predominately illiterate group to access information both visually and verbally. Further, the results of our 
survey also show that the use of the story-telling cloth as a visual aid during education sessions proved 
more effective than prevailing outreach methods. This style of community-led education through story-
telling cloth may serve as a model for other disease awareness campaigns in this region.
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Introduction: High-risk human papillomavirus (HR-HPV) infections are responsible for 7.7% of cancers in 
developing countries, mainly cervical cancer. Several studies reveal the presence of numerous oncogenic 
HR-HPV genotypes worldwide, but the presence and distribution of these genotypes remains poorly 
known in Cameroon. The overall objective of this study was to ascertain HR-HPV genotypes circulating in 
Cameroon. 

Methods: A cross-sectional study was conducted among non-vaccinated women in Cameroon. Detection 
of HR-HPV was performed by real-time PCR on cervico-vaginal swabs. Predictors of HR-HPV were 
determined following logistic regression analysis, with p<0.05 considered statistically significant. 

Results: we enrolled 364 women with a median age of 41 (34-50) years. The HR-HPV positivity rate was 
21.43% (95%CI: 17.21-25.64). Compared with the negatives, the positives were younger (37 [30-47] vs. 
42 [34-50], P=0.002) and had a higher proportion of smokers (54.5% vs. 45.5%, P=0.005) and of those 
who had had ≥2 sexual partners at a time in their lifetime (27.0% vs. 11.3%, P=0.001). Overall, 12 HR-
HPV genotypes were identified. 26.98% women were co-infected with at least 2 HR-HPVs, including one 
case of a triple co-infection. As per circulating genotypes, potential vaccine effectiveness was 47% for the 
4-valent and 70% for the 9-valent vaccine. Predictors of HR-HPV were young age (i.e >41years; aOR 
[95%CI]: 0.408[0.194-0.862]; p=0.018); smoking (aOR: 5.199 [1.314-20.575]; p=0.018) and having >3 sex 
partners (aOR: 2.335[1.133-4.811]; p=0.022). 

Conclusions: Within the Cameroonian context, at least one out of five women is likely to be a HR-HPV 
carrier, especially among youth, smokers and those with multi-sexual partners. Importantly, HR-HPV 
infection is highly diversified, with vaccine efficacy ranging from about 47% (4-valent) to 70% (9-valent).
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Introduction: Sub-Saharan Africa carries the highest burdens of HR-HPV globally, favoured by HIV-
infection and other undefined factors. This systematic review aimed at identifying HR-HPV genotypes and 
their associated factors among women in sub-Saharan Africa. 

Methods: A systematic review and meta-analysis was conducted on studies in sub-Saharan African 
countries that reported data on complete HR-HPV genotyping. We searched electronic databases: 
PubMed/Medline, Science Direct, African journals Online, academic medical education and Google 
scholar to retrieve articles. Association analysis was performed between HR-HPV and HIV-status, age, 
number of sexual partners, smoking and women who use contraceptives. R software version 3.6.0 was 
used to perform all meta-analyses, with p 0.05 considered statistically significant. Prospero registration 
number: CRD42021226708. 

Results: We included twenty-eight articles with a total of 22 652 participants in this review. The overall 
pooled prevalence of HR-HPV genotypes was 55.13% (95% CI) with high heterogeneity between studies 
[x2= 0.0719 (NS= 28); p value = 0 and I2= 99%]. The overall pooled prevalence of HR-HPV genotypes in 
HIV+ participants was 75.51% with high heterogeneity between studies [x2= 0.1313 (NS= 8); p-value 
<0.01 and I2= 99%]. The overall pooled prevalence of HR-HPV genotypes in HIV- participants was 
52.97% with high heterogeneity between studies [x2= 0.0426 (NS=5); p-value <0.01 and I2= 99%]. HPV-
genotype 16 was the most prevalent (18%), followed by 35 (10.12%) and 52 (9.98%), 18(9.7%), 
45(6.82%). HIV infection (8/12), multiple sexual partners (5/12); and age (5/12) were the most frequently 
reported risk factors associated with HR-HPV. 

Conclusions: The combined prevalence of HR-HPV genotypes among women in general and HIV-
infected women in particular remains high in sub-Saharan Africa. Genotypes 16, 35, 52 and 18 are the 
most predominant, suggesting the need for vaccination policies against HR-HPV genotypes, which can 
prevent a large number of HR-HPV genotypes.
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Introduction: Since the 1990s, cervical cancer (CC) incidence rates decreased in the Netherlands. 
However, since 2015 an increase in CC incidence is observed. It is unclear whether this increase is 
related to changes in the screening programme, such as the introduction of hrHPV-based screening in 
2017, or an increase in HPV-prevalence in the population. We explored trends in incidence of HPV-
related cancers, to give information on underlying changes in HPV infections, or on changes in the 
effectiveness of screening. 

Methods: Data from the National Cancer Registry and the Dutch nationwide pathology databank were 
used. HPV-related cancer diagnoses (cervix, and (subtypes of) oropharynx, anus, vulva, vagina and 
penis) in the period 2000-2019 were included. European age-standardized incidence rates were 
calculated per 100,000 person years. (Average) Annual Percentage Change (A)APC) analyses using 
joinpoint regression were performed to analyze incidence trends. CC incidence trends were evaluated by 
mode of detection (clinically- or screen-detected), FIGO-stage and age. 

Results: Incidence of cervical (AAPC 1.2%, CI:0.2%-2.2%), anal (AAPC 5.6%, CI:3.6%-7.7%), vulvar 
(AAPC 2.6%, CI:1.8%-3.4%) and penile cancer (AAPC 2.3%, CI:0.6%-4.1%) significantly increased over 
the period 2000-2019 while oropharyngeal and vaginal cancer showed no significant increase. Both the 
incidence of screen-detected and clinically-detected CC increased by 3.3% (CI:2.4%-4.1%) and 2.0% 
(CI:1.4%-2.7%), respectively. CC incidence increased in all FIGO-stages (except in stage III), and age 
groups targeted by screening (30-65 years). 

Conclusions: Increasing incidence trends are observed for almost every HPV-related cancer. Increasing 
CC incidence was observed in most FIGO stages and in both screen-detected and clinically-detected 
cancers, but increased more in screen-detected cancers. Also, the increased incidence was observed 
between ages 30-65, which compromises the ages eligible for screening. Our results can be explained by 
an increase in HPV prevalence in the population, which might be exposed by the introduction of primary 
HPV screening.
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Introduction: . The persistent infection with human oncogenic papilloma viruses (HPVs) is one of most 
important cause of cervical cancer. The objective of the study was to evaluate knowledge about cervical 
cancer, as well as awareness of HPV infection and HPV vaccination among first-year female students 
from Nis, Southestern Serbia. 

Methods: . The retrospective questionnaire-based cohort study was conducted. Participants were 1616 
female, first year college students at the University of Nis. All statistical analyses were performed using R 
software, version 3.0.3. The t-test or Mann-Whitney test was calculated depending on data distribution, 
while the mean values between three groups were compared using either ANOVA or Kruskal–Wallis test. 
The Chi-squared test was used for comparison of categorical variables. The p-value was set at p<0.05. 

Results: The response rate was 81.0%. The average age of the study population was 19.13±0.73 years 
(Min 17, Max 29) with majority of the students coming from urban area (75.7%). The average cervical 
cancer knowledge score was 16.35±7.92 (Min 0, Max 30) with medical professions education, parents’ 
education level, place of residence and relationship status having significant effect on the score. Total 
number of participants that have heard of HPV infection was 788 (48.8%) with medical students being 
aware of this infection in significantly higher percentage (p<0.001). Students that have finished medical 
high school had significantly higher knowledge compared to those from grammar school (p<0.001) and 
non-medical high schools (p<0.001). Students that were in relationship (p=0.005) and that were sexually 
active (p=0.001) knew about HPV infection significantly more often. The awareness about HPV infection 
and HPV vaccine was low with only 14.2% of students having heard about both HPV infection and its 
vaccine. 

Conclusions: Conclusion: In order to reduce cervical cancer burden the health promotion and 
educational programs are necessary.



  

812 
 

Shift 02-011 / #1561 

Poster Viewing 
POSTER VIEWING - SHIFT 02: PUBLIC HEALTH, EPIDEMIOLOGY AND IMPLEMENTATION 
SCIENCE-03A. GLOBAL IMPACT OF HPV AND CERVICAL CANCER PREVENTION 
04-20-2023 7:00 AM - 4:00 PM 
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Introduction: Co-infection with multiple HR HPV genotypes are possible and frequent. The detection of a 
co-infection with two or more different HPV genotypes identifies patients at a higher risk of progression to 
high-grade squamous intraepithelial lesion (HSIL) and Squamous Cervical Carcinoma. The purpose of 
this study is to evaluate the prevalence of co-infections in women tested for HR HPV in the national 
cervical cancer screening program of Lazio (Italy). 

Methods: From June to November 2022 a total of 30.447 females, (30 to 64 years old), were enrolled in 
the national cervical cancer screening in Lazio in our laboratory. Samples from the patients were tested 
using the Anyplex TM II HPV HR Detection test by Seegene (Arrow), a Real Time PCR method based on 
DPODM technology (Dual Priming Oligonucleotides) and TOCEMT (Tagging Oligonucleotide Cleavage) 
identifying 14 HR-HPV genotypes: 16,18,31,33,35,39,45,51,52,56,58,59,66,68. 

Results: 4,244 (14%)samples tested positive for HR-HPV . Among these 3,290 (77.52%) presented a 
single genotype infection and 954 (22.48%) a 2 to 5 genotypes co-infection. 2 HR HPV genotypes were 
present in 721 (75.6%) cases, 3 in 191 (20.0%) cases, 4 in 41 (4.3%) cases and 5 (0,1%) in one case. 
HPV 16/31 co-infection was showed in 26 cases (2.7%), 16/68 in 25 cases (2,6%) 16/58 in 23 cases 
(2,4%), 31/68 in 18 cases, (1,9%) 31/52 and 58/68 in 17 cases (1,8%); 270 different combination of the 
14 HR HPV genotypes tested in various percentage have been found. 

Conclusions: In our study the most frequent HR HPV co-infection was 16/31 (26 cases, 2.7%), 16/68 (25 
cases, 2,6%) 16/58 (23 cases, 2,4%) 31/68 (18 cases, 1,9%) 31/52 and 58/68 (17 cases 1,8%, 
respectively). Co-infection by multiple HPV genotypes carries a 4.1 fold increased risk of developing 
cervical cancer.
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Introduction: Kenya’s cervical cancer burden remains among the highest worldwide, despite having a 
published national cancer control plan which highlights cervical cancer as a priority. As improved 
diagnostic and treatment options become more widely available, national programs and associated health 
policies should provide clear guidance for practitioners to test, adopt and scale these technologies, as 
warranted, to facilitate improved health outcomes. 

Methods: In October 2022, program partners conducted a desk review of all published national and 
subnational policies related cervical cancer prevention and control. The team designed a qualitative 
survey to identify opportunities and barriers for adoption and scale of improved technology for cervical 
cancer prevention. Leaders were recruited from across government, civil society and academic sectors to 
complete the survey and participate in a series of workshops to identify key drivers of change needed and 
design a national policy roadmap to facilitate the adoption and scale of improved technologies for cervical 
cancer prevention in Kenya. 

Results: Multiple factors were identified as key drivers necessary to accelerate cervical cancer 
prevention in Kenya. First, cervical cancer must be identified as a priority within the cancer community, 
with clear objectives and targets established at all levels of the health system. Routine data monitoring 
must be established to effectively monitor health outcomes. Policy makers have the opportunity to 
promote primary care services and financially support via Kenya’s national health insurance scheme. 
Engaging patients and care providers is crucial to establishing trust with new services and tools in the 
program. 

Conclusions: Kenya has identified cervical cancer as a national priority. Policy makers have an 
opportunity to emphasize primary health care and the role of national insurance to support preventive 
services. Data monitoring systems are necessary to track outcomes associated with the use of improved 
technologies.
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Introduction: HPV-associated cancers are preventable through vaccination. However, inequities in 
access to cervical cancer prevention and treatment continue in the United States (US). Examining trends 
in incidence and mortality of HPV-associated cancers at the local level is critical to developing effective, 
targeted approaches for prevention. 

Methods: Using 2000-2019 Los Angeles Cancer Surveillance Program (LACSP) data we examined the 
burden of HPV-associated cancers (cervix [CC] and oropharynx [OPC] separately; vagina, vulva, penis, 
anus combined) and estimated age-adjusted incidence (AAIR) and mortality rates. We compared trends 
across race/ethnicity (disaggregating by Asian/Pacific Islanders [APIs] and Hispanic/Latinos groups), 
socioeconomic status (SES), and disease stage. 

Results: Of the 20,868 HPV-associated cancers that were identified (6,947 males 13,921 females), a 
higher proportion of cases were observed among low-SES (46% vs. 36%) and non-US born (59% vs. 
35%) relative to higher-SES and US-born cases, respectively. CC incidence rates declined over time 
(p<0.01) and racial and ethnic disparities in incidence narrowed. Incidence among Hispanic women 
remained highest relative to other groups (AAIR:11.6, 95% CI: 11.2-11.9) and increased between 2013-
2019. The burden of regional-stage CC differed by within Hispanic and API groups, with a higher burden 
of regional-stage CC disease observed among Mexican (40.1%), Filipino (38.3%), and Korean women 
(40.3%). CC mortality rates were higher among NHB (RR:4.0; 95% CI: 3.6-4.4) and Hispanic women 
(RR:3.7; 95% CI: 3.5-3.9) compared to NHW women. While OPC burden was highest among males and 
NHWs overall, racial differences were observed by sex: higher burden in NHB females (RR:3.0; 95% CI: 
2.0-4.0) than NHW females, and higher burden in NHB males (RR:1.5; 95% CI: 1.3-2.0) than NHW 
males. 

Conclusions: HPV-associated cancer burden is declining in the US overall. However, we highlight the 
importance of monitoring trends by disaggregating population groups, and cancer sites and stage to 
optimize strategies for cancer control targeting high-risk communities.
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ASSESSING CERVICAL CANCER INCIDENCE IN 517,574 WOMEN LIVING WITH AND WITHOUT HIV 
IN SOUTH AFRICA 
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Introduction: HIV infection increases the risk of developing invasive cervical cancer (CC), yet 
longitudinal studies directly comparing CC rates between women with and without HIV are scarce, 
particularly in sub-Saharan Africa. Therefore, little information is available on age-specific CC rates by 
HIV status. 

Methods: We used reimbursement claims data from a South African medical insurance scheme 
(01/2011-06/2020) to examine CC rates among insured women aged ≥18 years. CC diagnoses were 
defined as ≥2 ICD-10 codes for CC (C53.0-9). We used Cox models to evaluate the association between 
HIV and CC incidence, adjusting for age, ethnicity, and calendar year. Using flexible parametric survival 
models, we estimated CC incidence rates and adjusted hazard ratios for HIV status as a function of age. 

Results: We included 517,574 women, of whom 590 developed CC. About 8% of women were living with 
HIV (n=38,992), including 34,193 (88%) who initiated antiretroviral therapy during follow-up. Half of the 
included women were of Black ethnicity (n=256,814). The risk of incident CC was over three times higher 
in women with HIV than without HIV (adjusted hazard ratio 3.12, 95% CI 2.52-3.85). Other risk factors for 
incident CC included older age and Black ethnicity (Table). The strength of the association between HIV 
status and incident CC decreased with age (Figure 1). In women living with HIV, CC incidence rates 
increased at early ages and peaked at 49 years (122/100,000 person-years), whereas in women without 
HIV, CC rates remained below 50/100,000 person-years across all ages (Figure 2).
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Conclusions: Young women living with HIV had a much higher risk of developing CC than their HIV-
negative peers. However, in absolute terms, CC rates were highest among middle-aged women living 
with HIV. A more in-depth understanding of CC burden by HIV status and age is essential to inform 
cervical cancer prevention efforts.
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Introduction: Human papillomavirus (HPV) types of the Alphapapillomavirus genus tend to be detected 
together in cervical samples more often than expected assuming independence due to shared common 
sexual risk factors. Little research has examined co-detection patterns of Betapapillomaviruses. 

Methods: We assessed a subset of 505 women with cervical samples at baseline and 1-year follow-up of 
the Ludwig-McGill cohort study from São Paulo, Brazil. The samples were tested for DNA of over 40 
Alphapapillomavirus types using PCR amplification with MY09/11 and PGMY09/11 primers followed by 
genotyping via hybridization with type-specific oligonucleotide probes and restriction fragment length 
polymorphism; and 43 Betapapillomavirus types using a type-specific multiplex genotyping PCR assay 
using a mixture of specific biotinylated primers, followed by genotyping via a bead-based Luminex 
technology. We assessed whether types occurred more frequently together than expected assuming 
independence of types using permutation tests and logistic regressions. 

Results: We observed significant cross-sectional within-genus clustering. Multiple Alphapapillomavirus 
types were co-detected in the same sample 1.88 (95%CI: 1.16-3.14) times more frequently than 
expected, and multiple Betapapillomavirus types were co-detected in the same sample 2.38 (95%CI: 
1.48-3.88) times more frequently than expected. Conversely, co-detections of Alpha-and Beta-
papillomavirus types in the same sample occurred only 0.68 (95%CI: 0.47-1.00) times as often as 
expected. In prospective analyses, women who tested positive for Betapapillomavirus types at baseline 
had 1.36 (95%CI: 0.70-2.62) times higher odds of incident detections with Alphapapillomavirus types 
compared with Betapapillomavirus-negative women, whereas women who tested positive for 
Alphapapillomavirus types at baseline had 0.32 (95%CI: 0.12-0.88) times the odds of incident detection 
with Betapapillomavirus types compared with Alphapapillomavirus-negative 
women. 
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Conclusions: Alpha- and Beta-papillomaviruses appeared together less often in cervical samples than 
would be expected if they were independently distributed. This lower co-detection appeared to be mostly 
attributable to a lower Betapapillomavirus detection incidence in women who are Alphapapillomavirus 
positive.
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ONCOGENIC HPV TYPES IN KENYAN WOMEN 
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Introduction: Cervical cancer is common among Kenyan women. Although oncogenic HPV (HR-HPV) is 
the major risk factor, cofactors that increase the presence and persistence of HR-HPV are also important. 
Many Kenyan women are exposed to dietary aflatoxin, a potent carcinogen and immunosuppressive 
agent. We previously showed that plasma aflatoxin biomarkers were associated with cervical detection of 
A9 HPV types in Kenyan women. An additional analysis was performed to examine associations between 
detectable aflatoxin and persistent HPV detection using longitudinal data from these women. 

Methods: Kenyan women (N=211) were enrolled in a 2-year prospective study. The analytical cohort for 
this post-hoc analysis included 67 HIV-uninfected women who completed at least two of the three study 
visits and had an enrollment blood sample available. Aflatoxin was detected in plasma using ultra-high 
pressure liquid chromatography (UHPLC)-isotope dilution mass spectrometry. Cervical swabs (enrollment 
and annually) were tested for HPV using the Roche Linear Array. Ordinal logistic regression models were 
fitted to examine associations of aflatoxin and HPV persistence controlling for demographic/behavioral 
variables. 

Results: The mean age (SD) of participants at enrollment was 34.0 (5.9) years. Aflatoxin was detected in 
40 women (59.7%); 27 women (40.3%) had no aflatoxin detected. There were 10 episodes of HR-HPV 
persistence among 9 women (9/40, 22.5%) with detectable aflatoxin vs. 2 episodes among women (2/27, 
7.4%) without aflatoxin. HPV 18 was the most frequently detected persistent type, all in women with 
detectable aflatoxin. Regression analysis revealed that aflatoxin detection was associated with greater 
probability of persistent detection of any HPV type (OR=3.03, 95%CI=1.08-8.55, P=0.036) and HR-HPV 
types (OR=3.63, 95%CI=1.30-10.13, P=0.014). 

Conclusions: Detection of aflatoxin was associated with increased risk of HR-HPV persistence in 
Kenyan women. Further studies are needed to determine if aflatoxin synergistically interacts with HR-HPV 
to increase cervical cancer risk in Kenyan women, including those who are HIV-infected.
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Introduction: Several studies have shown high regression rates of CIN2 (50-60%), however most studies 
are small. The high regression rates have resulted in the implementation of active surveillance, which is 
often restricted to women aged <25-30. Here we aimed to estimate the rates of regression and 
progression of women diagnosed with CIN2 using Danish nationwide registers. 

Methods: We conducted a register-based cohort study on all women with incident CIN2 from 1998-2020 
who underwent active surveillance. We excluded women aged 40+ years at diagnosis and women with 
prior CIN2+ or LLETZ. Using the cumulative incidence function, we estimated the rates of regression 
(histologic ≤CIN1) and progression (histologic CIN3+) at 6, 12, 18, and 24 months after CIN2 diagnosis. 
Additionally, using modified Poisson regression, we estimated the relative risk (RR) of progression within 
24 months stratified by index cytology (normal, low-grade, high-grade) and age (18-22, 23-29, 30-40), 
including adjustment for age and index cytology. 

Results: We included 11,056 women with CIN2. The majority were aged 23-29 (60.8%) and nearly half 
had high-grade index cytology (46.4%). The regression rate after 24 months was 62.9% (95% CI 61.9-
63.8), while the progression rate was 33.3% (95% CI 32.4-34.2). Women with high-grade index cytology 
had considerable higher risk of CIN3+ compared to women with normal index cytology (adjusted RR 1.60 
(95% CI 1.44-1.77)). Of note, we found no difference in risk of progression between women aged 30-40 
and 23-29 (adjusted RR 0.98 (95% CI 0.87-1.09)). 

Conclusions: Our findings support the use of active surveillance for CIN2, particularly in women with 
≤low-grade index cytology. As age had limited impact on risk of progression, active surveillance could be 
offered to women >30 years of age. However, studies are needed to explore the potential long-term 
consequences of active surveillance for CIN2.
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DIFFERENCES IN HPV GENOTYPES DISTRIBUTION AMONG YOUNG WOMEN IN TWO BIGGEST 
CROATIAN COUNTIES 
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Introduction: The aim of this study was to compare the prevalence of high-risk HPV (hrHPV) infection 
between young women from two biggest Croatian counties: the City of Zagreb (CZ) and the Split-
Dalmatia County (SDC), considering severity of cervical lesions and distribution of the most important 
hrHPV types. 

Methods: The study included young women (< 30 years), who were on their gynecologist's request 
tested on hrHPV infection with molecular Cobas 4800 HPV Test. Liquid based cytology (LBC) were 
performed from hrHPV-positive cervical samples. The cytology was reported using Bethesda system, and 
Linear Array was used for further HPV genotype determination of 37 low and high-risk genotypes. 

Results: During the research period, a total of 158 hrHPV-positive cervical samples collected from Pap 
positive young women from both counties were detected. HPV16 was detected in 20 and HPV18 in 13 
out of 72 samples collected in CZ, while in SDC significant difference in prevalence of HPV 16 and 
HPV18 infection was observed with 37 HPV16 and only six HPV18 genotypes detected out of 86 samples 
tested (p<0.05). HPV 31 was detected in 15/72 and in 16/86 in CZ and SDC, respectively (p>0.05), and 
statistically significant difference was not observed for HPV33, 45, 52 and 58 as well. HPV 51 infection 
was significantly more prevalent among young women in CZ than in SDS (p<0.05). HPV coinfection with 
two or more HPV types was detected in 118 (74.7 %) samples with similar distribution of hrHPV 
monoinfection in both counties. LBC detected ASCUS in 60, LSIL in 77 and HSIL in 21 cervical samples 
without observed statistically significant differences between counties. 

Conclusions: The observed differences in hrHPV genotypes distribution among adolescent and young 
women with positive cervical cytology in two Croatian counties reflects different prevalence of HPV 
genotypes in those regions and required further studies.
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Introduction: Cervical HPV infections are very common, but little is known about the role of naturally 
acquired antibodies against HPV16 on recurrent infections and on the development of cervical lesions. 
Our objectives were to evaluate the association between HPV16 seropositivity and (i) recurrent infections; 
(ii) clearance of incident infections; and (iii) detection of cervical lesions. 

Methods: We analyzed data from 2,462 Brazilian women who participated in the Ludwig-McGill cohort 
study on the natural history of cervical HPV infection. Seropositivity to HPV16 IgG and neutralizing 
antibodies at baseline were assessed in subsets of women by an enzyme-linked immunosorbent assay 
(n=1,975) and by an in vitro neutralization test (n=487), respectively. Detection, genotyping, and viral load 
of HPV DNA were assessed by polymerase chain reaction methods. Temporal associations were 
assessed by Cox proportional hazard models. 

Results: We observed a positive association between IgG antibodies to HPV16 measured at baseline 
and re-detection of HPV16 DNA during follow-up. Age-adjusted hazard ratios (HR) with 95% confidence 
intervals (CI) ranged from 2.45 (CI: 1.04-5.74) to 5.10 (CI: 1.37-19.00) for new episodes of HPV16 DNA 
detection defined as preceded by two or three HPV negative tests in intervals of 4-6 months, respectively. 
Neutralizing antibody seroreactivity to HPV16 was not associated with HPV16 re-detection. HPV16 
seropositivity was not statistically associated with HPV16 viral load at the follow-up visit when re-detection 
happened. Naturally acquired HPV16 antibodies were not statistically associated with incident infections, 
clearance of HPV infections, or detection of cervical lesions. 

Conclusions: Naturally acquired antibodies to HPV16 do not seem to protect from HPV infections during 
follow-up. Our results suggested that overall anti-HPV16 IgG and neutralizing antibodies are serological 
markers for latent or past infections.
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Introduction: Human papillomavirus (HPV) vaccination for 9-14 years old girls and prioritization of multi-
age cohort (MAC) catch-up immunization for girls up to 18 years of age are currently recommended. To 
inform HPV immunization policy in Thailand, we aimed to describe high-risk (HR) and vaccine-type HPV 
epidemiology among Thai high schoolgirls who were older than the targeted age (Grade 5, 10-11 years) 
for the national HPV immunization program. 

Methods: Cross-sectional surveys were conducted among Grade 10 (15-16 years old) and Grade 12 (17-
18 years old) schoolgirls in two north-eastern provinces of Thailand in 2018. After obtaining applicable 
consent or assent, urine samples were self-collected using Colli-Pee device from participating schoolgirls. 
All urine samples were tested by high throughput qualitative PCR assay, Cobas 4800 which reports 
individual HPV16, 18, and aggregated results of other 12 HR HPV types. Subsequently, all Cobas-
positive samples and 1:1 matched adjacent Cobas-negative samples were tested by Anyplex PCR assay 
which identifies 28 individual HPV types. Prevalence of any HPV, any HR HPV, vaccine-type HPV, and 
individual HR HPV type infections were calculated for each school grade. 

Results: In total, 4,914 Grade 10 schoolgirls and 3,660 Grade 12 schoolgirls were enrolled and analyzed. 
Prevalence of any HPV and any HR HPV infection was estimated at 11.6% and 8.6% for Grade 10 
respectively and 12.4% and 18.5% for Grade 12 schoolgirls. Prevalence of bivalent vaccine-type HPV 
infection in Grade 10/12 was 3.4%/4.5% but increased to 4.0%/6.6% and 6.4%/10.4% respectively for 
quadrivalent and nonavalent vaccine-type HPV infection. HPV 16 was the most common type in both 
school grades, followed by HPV 58, 51, and 52. Distribution of circulating HPV types were similar 
between the grades. 

Conclusions: We found substantial burden of HPV infections among unvaccinated high schoolgirls. HPV 
prevalence was higher in Grade 12 than Grade 10, however circulating types were similar.
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Introduction: The persistence of human papillomavirus (HPV) is a necessary cause of cervical cancer. 
Socioeconomic, lifestyle, behavioral, and biological risk factors associated with cervical HPV infection are 
sometime correlated. It is important to know the contribution of each factor to better design public health 
promotional messages. 

Methods: This was a cross-sectional study among female sex workers (FSW) in Ibadan, Nigeria. We 
used the following variables for analysis: Income, duration of sex work, years of education, the total 
number of vaginal sex partners, age at first vaginal sex, age of first vaginal sex partner, number of weekly 
transactional sex, alcohol consumption, and number of other sites with HPV infection (anal, oral, and 
vulva). We used quantile-based g-computation (QGC) to investigate the relative contribution of each 
factor to the overall association with any HPV, multiple HPV or high-risk HPV in the cervix. We performed 
multivariable logistic regression to compare independent risk factors for the four outcomes. 

Results: In total 218 FSWs had complete data on HPV genotypes, lifestyle, behavioral and biological 
factors. Of the nine potential risk factors considered, the number of other anatomic sites positive for HPV 
contributed highest (62%) to the overall positive association of having multiple cervical HPV (QGC 
weight=0.616). The relative contributions of the number of HPV infections in other anatomic sites were 
highest for having any HPV (59%), multiple hrHPV (58%), and any hrHPV (40%). The number of other 
anatomic sites with HPV infection also showed the strongest association with having cervical HPV 
infections in multivariable logistic regression models (odds ratios ranged from 2.4-4.6, p-values <0.001 for 
models with the four outcomes). 

Conclusions: HPV infection in multiple anatomic sites relative to lifestyle and behavioral factors showed 
the highest contribution to having cervical HPV. We recommend screening for cervical HPV in women 
that have HPV in other sites.
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Introduction: In Bolivia, cervical cancer (CC) is the most common cancer with the highest incidence and 
mortality rates of Latin America: 36.6 and 18.8 per 100,000 respectively. Our aim was to examine risk 
factors for high-grade cervical lesions (CIN2+) among HPV positive women within the ESTAMPA study in 
Sucre, Bolivia. 

Methods: ESTAMPA is a cross-sectional screening study at which women aged 30-64 years are 
screened with HPV testing and cytology and those who screened positive are referred to colposcopy, 
biopsy and treatment as needed. Structured questionnaires on sociodemographic characteristics and risk 
factors for CIN2+ were administered to participants. Women with negative colposcopy (and no biopsy) 
and those with negative histology were considered free of disease. Univariate and multivariate logistic 
regression analyses were used to examine factors associated with CIN2+, using R and Stata/BE 17.0 

Results: Between 2018-2021, 3069 women were screened and 347 were HPV-positive. Among them, 
the prevalence of cervical intraepithelial neoplasia CIN1, CIN2, CIN3+ was 12.4% (95%CI 8.8;16.0), 7.5% 
(95%CI4.6;10.4) and 7.8% (95CI%4.8;10.7) respectively, while 49 women (14.1%,95%CI 10.3;17.9) had 
negative biopsies and 202 (58.2%,95%CI 52.9;63.5) had negative colposcopy and no biopsies were 
collected. Multivariate logistic regression analysis showed that non-professional or temporary work 
compared to professional or regular employment (aOR=2.3, 95%CI1.2;4.2) and ever use of hormonal 
contraceptive implant ever compared to never use (aOR=2.4, 95%CI1.1;5.0) were associated with risk of 
CIN2+, on the contrary ever using IUD was protective (aOR=0.4, 95%CI0.2;0.9). No associations were 
observed for tobacco consumption or 
parity. 
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Conclusions: Our data suggest that women with low socioeconomic status as reflected in the type of 
occupation and those who ever used contraceptive implants are at higher risk of having CIN2+. As 
reported by others, use of IUDs appears protective against disease. Important efforts for adequate 
screening and early diagnosis of precancerous lesions should be prioritised in Bolivia.
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Introduction: Human papillomavirus (HPV) is the most common sexually transmitted virus worldwide. 
Most studies that report factors associated with the prevalence of cervical HPV infection are in cases 
related with HPV 16 and 18, and little is known about the sociodemographic and gynecological-obstetric 
cofactors associated with infection by other HR-HPV genotypes. The objective of this study was to 
analyze the prevalence of single and multiple Non-16/18 HR-HPV infection, and the associated risk 
factors within the baseline study of a cohort of HPV persistence. 

Methods: Cross-sectional study nested to the baseline study of the dynamic cohort study of HPV 
persistence in women seen at clinic of dysplasia’s of the Health Services of the State of Morelos, Mexico. 
Data collection consisted of a questionnaire in which sociodemographic, lifestyle and sexual behavior 
variables were assessed, in addition to a gynecological examination in which a colposcopic and HPV test 
was performed. Data were analyzed by bivariate and multivariate analysis to determine the association 
between lifestyle variables and non-16/18 HR-HPV infection status. 

Results: A total of 373 women were recruited in the baseline study, the overall prevalence of general HR- 
HPV, single and coinfection non-16/18 HR-HPV infection was 69.97%, 27.6%, and 24.4%, respectively. 
The most prevalence HR-HPV genotypes in both single infections and coinfections were HPV-53(13.4%), 
HPV-58(10.9%), HPV-31(10.9%), HPV-66 (10.7%) and HPV-56 (6.9%). Statistical association was found 
between multiple non-16/18 HR-HPV infection with marital status, number of lifetime number of sexual 
partners, number of full–term pregnancies and history of smoking. In single non-16/18 HR-HPV infection 
was not found associations with the analyzed variables. 

Conclusions: The prevalence of multiple non-16/18 HR-HPV infection and associated risk factors in the 
Mexican population analyzed were similar to those already reported in the literature for any high-risk HPV 
cervical infection.
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Introduction: HPV vaccination and screening programs in France are currently offered to the population 
according to their age. The immune status of individuals is currently not accounted for recommendations. 

Methods: Literature (PubMed) was screened for English or French worldwide publications from January 
2010 to December 2020 to identify and describe the burden and data gaps of HPV infections and 
diseases in individuals with autoimmune conditions. Focus was given to the six most prevalent 
autoimmune diseases in France: Hashimoto thyroiditis, Graves’ disease, celiac disease, rheumatoid 
arthritis, type 1 diabetes mellitus and multiple sclerosis. 

Results: A total of 501 records were identified following 66 PubMed database searches. In addition, 23 
records were identified through other sources. Following review of all articles, 19 records were included in 
this targeted literature review. Only 3 out of the 6 autoimmune conditions studied had publications of 
interest: 1 for Celiac Disease, 12 for rheumatoid arthritis, 6 for type 1 diabetes mellitus and no records for 
Hashimoto thyroiditis, Graves’ disease, or multiple sclerosis. This review identified populations potentially 
at risk for ano-genital and cervical precancerous lesions and cervical cancer, including patients with 
rheumatoid arthritis on biologic DMARDs (especially anti-TNF therapy) and patients with type 1 diabetes. 
For all the studied populations with autoimmune diseases, additional data are needed to determine with 
certainty their risk for HPV infection and related diseases including cancers. 

Conclusions: This initial review shows data gaps that still need to be addressed and provide evidence 
for patient groups with trends of increased risk in HPV precancerous lesions and cancers. Additional 
studies are needed to confirm these trends, that could inform HPV vaccination and screening guidelines 
for these patients, which are currently age based.
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Introduction: HIV is associated with an increased risk for age-related conditions, including cancer. DNA 
methylation-based age (DNAmAge) is the most promising molecular estimator of biological age. We 
measured DNAmAge and inflammation-related CpGs and their associations with anal cancer and HSIL 
among men living with HIV. 

Methods: Among men with HIV, we selected 16 anal cancers, 9 anal HSIL and 7 normal anal epithelium 
(controls) with pre-diagnostic PBMC biospecimens. DNA methylation was assessed using the 
MethylationEPIC BeadChip array. We investigated nine CpG sites that were previously reported to be 
associated with inflammation and assessed whether these CpG sites were associated with anal cancer 
and HSIL. We estimated the biological age, DNAmAge, using four algorithms, Hannum, PhenoAgeClock, 
Elastic Net and Best Linear Unbiased Prediction. We assessed age acceleration through regressing 
DNAmAge on chronological age and compared age acceleration between anal cancer, HSIL, and 
controls. 

Results: For two inflammation-linked CpG sites, cg05304729 (p=0.03) and cg16936953 (p=0.02), higher 
methylation levels were significantly associated with an increased odds of anal cancer compared to 
controls (Figure 1). While for two other inflammation-linked CpG sites, cg12785694 (p=0.02) and 
cg00329615 (p=0.05), higher methylation levers were associated with a decreased odds of anal cancer 
compared to controls. Several inflammation-linked CpG methylation levels were marginally associated 
with HSIL. When we assessed differences in age acceleration between cancer cases and controls using 
Elastic Net, we found a significantly increased odds of age acceleration among cancer compared to 
controls (p<0.05). HSIL also had an increased odds of age acceleration compared to controls using 
PhenoAgeClock, but this was only marginally significant 
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(p=0.08). 

 

Conclusions: We report accelerated aging and inflammation-related CpGs that may play a role in 
increased odds of anal cancer although we were limited by a small sample size. Further research in a 
larger cohort is underway to confirm these finds.
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Introduction: Human Papiloma Virus (HPV) infection and the development of anal cancer is increasing in 
HIV-positive men who have sex with men (MSM). Most subjects who screen positive by HPV-DNA testing 
or cytology do not have concurrent precancer. We aim to estimate the anal HPV prevalence, indicence, 
clearance and progression of anal high-grade squamous intraepithelial lesions (HSIL) and predictors of 
HSIL in this cohort. 

Methods: The ELAVI67-project, a prospective longitudinal study, includes samples from 354 MSM living 
with HIV recruited at baseline in Barcelona. The ELAVI67 cohort underwent anal cytology and high-
resolution anoscopy with biopsy of suspected dysplasia areas every 6 (if HSIL) or 12 months. Composite 
cytological and histological results were used. HPV-DNA detection was performed by Linear Array® and 
Hybrid Capture®2 (HC2), and E6/E7-mRNA was tested using Aptima®. 

Results: 354 participants were recruited with median follow-up (FU) of 33.7 months (IR: 25-42.3), mean 
age 45.2, mean CD4 801 cells/mm3 and 96.4% undetectable HIV-1 RNA viral load (VL). At baseline, 
90/354 (25.4%) had HSIL, 1 progressed to superficially invasive squamous cell carcinoma within the first 
year. 289/354 had ≥ 2 years FU; 217/289 (75.1%) had no HSIL at baseline, progressing 62 to incident 
HSIL (iHSIL) (28.6%, 11 per 100 person-year (PY)). Of 103 participants with HSIL and ≥2 years FU, 49 
had clearance of HSIL (cHSIL) (47.6%, 18 per 100 PY) and 54 persistent HSIL (pHSIL) (52.4%, 19 per 
100 PY). HIV-1 RNA VL and several HPV biomarkers were associated with iHSIL (Table1), whereas only 
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HPV detected by HC2 HPV-DNA-test was associated with pHSIL (Table2).

 

Conclusions: Progression to iHSIL occurs in 11 per 100 PY and is associated with HIV-1 RNA VL and 
HPV-biomarkers, particularly E6/7-mRNA-test, an interesting biomarker for HSIL screening. Almost half of 
HSIL cleared during FU, therefore, finding biomarkers associated with cHSIL would help to select those 
HSILs requiring treatment.
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Introduction: Trans women and cis-men sex workers (TWSW and MSW) are a vulnerable population for 
sexually transmitted infections. Historically, their sexual health has been little investigated; therefore, we 
aimed to study the anal and oral Human Papillomavirus (HPV) natural history and risk factors in TWSW 
and MSW. 

Methods: The longitudinal Sexcohort project includes samples at baseline from 271 TWSW and MSW 
recruited between 2019-2020 in two community-based centres in Barcelona and 157 follow-up (FU) visits 
after 12 months. Biological samples were collected from different anatomical locations based on STIs 
screened infections. Anal (AC) and oral (OC) samples were HPV tested by AnyplexII-HPV28. Prevalence, 
clearance and incidence of non-type-specific (nts) HPV were calculated. 

Results: HPV and High-Risk-HPV prevalence in the AC at baseline (85.9% and 73.0%) and FU visit 
(86.6% and 73.9%) was higher than in the OC (18.0% and 14.2% baseline and 13.4% and 8.8% FU). At 
baseline, participants HIV+ showed a higher HPV prevalence in the AC (97.1% vs. 82.9%) and OC 
(28.6% vs. 12.7%). Differences on HPV types were detected at both visits and sites. ntsAC-HPV was 
more persistent (92.6%) than ntsOC-HPV (53.8%), consequently, clearance was lower in ntsAC-HPV 
(7.4%) than in ntsOC-HPV (46.2%). ntsHPV incidence was also higher in the AC (47.6%) than in the OC 
(5.3%). Types included in the three HPV vaccines are more prevalent in the AC than in the OC at both 
time points. However, the vaccine-type specific relative contribution amongst HPV-positive cases in both 
locations is similar, except for nonavalent vaccine-type. Yet, only 3.7% declared having been immunized 
with HPV-vaccines. 

Conclusions: High HPV prevalence, particularly in the anal canal, indicates that TWSW and MSW 
should be a priority population for prevention strategies. Undoubtedly, it is necessary to intensify primary 
prevention strategies and improve dissemination channels to facilitate access to free vaccination and 
information related to it.
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Introduction: Prevalence of anal human papillomavirus (HPV) infection among immunosuppressed 
people is high compared to immunocompetent people and persistent infections, mainly with oncogenic 
types (HPV-16/18), can lead to low-grade squamous intraepithelial lesions and some may progress to 
high-grade lesions. High-grade anal intraepithelial neoplasia is driven by HPV infection and is considered 
a precursor lesion to invasive anal cancer. Anal cancer prevention strategies are not well defined, 
although it has been shown that adults benefit from vaccination if they have no preexisting infection with 
HPV-types included in the vaccine. We describe prevalence of anal high-risk HPV infection and presence 
of anal squamous intraepithelial lesions in men living with HIV. 

Methods: Participants (18-60 years) were recruited from the Ambulatory Care Center for Prevention and 
Treatment of AIDS and Sexually Transmitted Infections in the central state of Morelos, Mexico, from 
November 2015 to December 2016. They were offered the bivalent HPV vaccine in a three-dose 
schedule (M0, M2 and M6). Before vaccination, a trained nurse collected a sample from the anal canal 
with a swab. DNA was extracted from the samples using the Cobas 4800 HPV test, for 14 hrHPV 
genotypes: 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, and 68. After HPV determination, the 
remaining sample was sent to the pathology unit for cytological evaluation. 

Results: A total of 178 men were included. Prevalence of any anal hrHPV was 80.9%, HPV16 
prevalence was 24.16%, HPV18 prevalence was 22.47%. Prevalence of low-grade squamous 
intraepithelial lesions was 30.8% while for high-grade squamous intraepithelial lesion prevalence was 
3.27%, both in HPV positive 



  

839 
 

men. 

 

Conclusions: Prevalence of anal hrHPV infection in Mexican men living with HIV was high. A key 
strategy for anal cancer prevention is to implement HPV vaccination in a gender-neutral manner, and also 
vaccinate vulnerable adults.
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Introduction: Human papillomavirus (HPV) infection is associated with various types of cancer in men 
and women. HPV-associated diseases such as cancer and genital warts have been linked to sexual 
behaviors and immunosuppression due to HIV. Incidence of some HPV-associated cancers, including 
anal cancer, is increasing in both sexes in many countries and particularly vulnerable groups have been 
identified. We explore factors associated with high-risk (hr) HPV infection in vulnerable groups in Mexico 
and the clinical utility of results. 

Methods: The study included three populations: cisgender men who have sex with men (MSM, n=1850), 
cisgender women (CGW, n=395) and transgender women (TGW, n=178), 18-60 years, engaged in care 
in two HIV/STI clinics in Mexico City. Participants completed a questionnaire on sociodemographic 
characteristics and sexual risk behaviors. They self-collected vaginal (CW) or anal canal (MSM and TGW) 
samples for hrHPV detection. Risk factors and prevalence among TGW, CGW and MSM was compared 
using odds ratios (ORs) and 95% confidence intervals (CIs). Additionally, groups of participants were 
categorized according to living with HIV or history of sex work, and we built models based on previously 
identified characteristics to discriminate between groups with and without hrHPV infection, using ROC 
curves. 

Results: For MSM characteristics indicative of hrHPV risk are: HIV+, age, doing sex work, lower 
education, age of first anal intercourse, STI symptoms/infection, receptive anal sex without condoms; 
accuracy=66.76%, sensitivity=84.31% and positive predictive value (PPV)=68.64. For TGW 
characteristics indicative of hrHPV risk are: age, occupation, age of hormonal treatment; 
accuracy=69.61%, sensitivity=87.5% and PPV=67.12%. For CGW, characteristics indicative of hrHPV 
risk are: age, marital status, occupation, drug use, number of recent sexual partners, casual sexual 
partners, sexual relations in exchange for something; precision=68.68%, specificity=79.75% and 
PPV=71.19%. 

Conclusions: These characteristics can help identify the need for HPV screening or vaccination in 
specific healthcare users.
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Introduction: Prevalence of high-risk human papillomavirus (hrHPV), which can cause anogenital and 
oropharyngeal cancers, appears to be higher among transgender women (TGW) compared to men who 
have sex with men (MSM). However, little is known about differences in risk behaviors for hrHPV infection 
between these populations as they are often consolidated into a single group. We evaluated prevalence 
of anal oncogenic HPV genotypes and associated risk behaviors among TGW compared to MSM and 
present data stratified by sexual orientation and gender identity (cisgender MSM vs transgender women, 
who are heterosexual or attracted to men). 

Methods: We enrolled TGW and MSM aged 18 to 60 years from two HIV/STI/transgender care clinics in 
Mexico City, 2018-2019. Participants self-reported sexual orientation, gender identity, HIV status, HPV 
knowledge and sexual risk behaviors. Self-collected anal samples were tested for hrHPV DNA (14 types. 
Prevalence among TGW and MSM was compared using odds ratios (ORs) and 95% confidence intervals 
(CIs). 

Results: Of 1645 participants with valid samples, 122 were TGW and 1523 MSM. Any hrHPV DNA was 
detected in anal specimens from 67 (54.9%) TGW and 927 (60.9%) MSM. Factors associated with anal 
hrHPV among transgender women compared with MSM were age greater than 45 years (odds ratio [OR] 
= 6.7 95% CI = 2.2–20.0), HIV status (OR = 2.75, 95% CI = 2.12, 3.51) and frequency of receptive anal 
sex (OR = 2.24, 95% CI = 1.12, 3.61) 

Conclusions: Among MSM and TGW, HPV prevalence was high, although it was slightly higher in MSM 
than TGW, and there were differences in related risk factors between each group, future research results 
should be disaggregated to allow optimal recommendations for each population according to your health 
needs.
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Introduction: There have been concerns that HIV preexposure prophylaxis (PrEP) may be associated 
with increases in HPV transmission because of subsequent reductions in increases in sexual partners. 
We aimed to assess the effects of PrEP on the HPV epidemic among men who have sex with men (MSM) 
in China. 

Methods: Sexually active HIV-uninfected MSM aged≥18 years have been administered in an open 
ongoing observational cohort study of HPV since September 1, 2016 in China. Participants were followed 
up every 6 months for anal HPV testing and questionnaires about sexual behaviors. MSM who were 
willing to use PrEP were enrolled in an open-label intervention study of PrEP since November 2019. 
Based on the overlapped participants of these two studies, we compared the HPV prevalence, incidence 
and clearance between MSM using and not using PrEP. Prevalence ratios (PRs) incidence rate ratios 
(IRRs) and clearance rate ratios (CRRs) of MSM using and not using PrEP were calculated. 

Results: A total of 859 HIV-negative MSM with a median age of 32 years (interquartile range [IQR]: 26 to 
38) were included: of whom 429 initiated PrEP and 430 did not. Compared with MSM not using PrEP, the 
prevalence, incidence and clearance of individual HPV genotype did not differ significantly from MSM 
using PrEP. In particular, PRs for HPV 6, 11, 16, and 18 were 0.69 (95% confidence interval [CI]: 0.43-
1.11), 1.12 (0.67-1.89), 0.97 (0.62-1.53), and 0.82 (0.45-1.51), respectively. IRRs for HPV 6, 11, 16, and 
18 were 1.53 (0.41-5.66), 0.51 (0.16-1.57), 1.35 (0.52-3.47), and 0.64 (0.24-1.73), respectively. CRRs for 
HPV 6, 11, 16, and 18 were 1.38 (0.27-7.11), 0.91 (0.34-2.41), 0.31 (0.10-0.91), and 1.70 (0.63-4.60). 

Conclusions: PrEP use may have no impact on HPV transmission among MSM. Our findings further 
extend the knowledge of the impact of PrEP on sexually transmitted infections.



  

843 
 

Shift 02-032 / #1770 

Poster Viewing 
POSTER VIEWING - SHIFT 02: PUBLIC HEALTH, EPIDEMIOLOGY AND IMPLEMENTATION 
SCIENCE-03C. EPIDEMIOLOGY: NATURAL HISTORY/RISK FACTORS (ANAL) 
04-20-2023 7:00 AM - 4:00 PM 
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University of Botswana, Pathology, Gaborone, Botswana 

Introduction: Cervical cancer remains a public health problem with economies investing heavily to curb 
this global challenge that is threatening to collapse health systems, especially in LMICs. It is considered 
preventable with HPV vaccines and adequate screening. Prophylactic vaccines against most commonly 
detected hrHPV types are available. Despite efforts to improve access for nationwide screening, reports 
indicate that uptake by indigenous communities remains low. The study aim was to determine the burden 
of cervical lesions and associated risk factors in the indigenous and marginalized communities in 
Botswana. 

Methods: This prospective study enrolled 220 consenting non-HPV vaccinated women aged 21 years 
and above for Pap smear screening, HPV & HIV testing and face-to-face interviews. Conventional pap 
smears were collected, and brushes preserved in PBS for hrHPV testing at the University of Botswana 
and Botswana Harvard Partnership research laboratories using the Ampfire Multiplex HR-HPV protocol. 

Results: 98.6% of the participants consented to HIV testing and 31% were HIV+ve on ART program, 
higher than the national (24%) adult population prevalence. 10% of the women had cervical lesions with 
most women presenting with AGUS, ASC-H, ASCUS and LSIL. No SCC was detected. HR-HPV 
prevalence was 54% and the following types detected; HPV types 16, 18, 31, 35, 39, 45, 51, 52, 53, 56, 
58, 59 and 68. In cervical lesions, HPV 52 (20%), HPV 53(10%) and HPV 56 (7%) were commonly 
detected. HPV 16 &18 were not detected in women with cervical lesions in this cohort. 

Conclusions: This study reports types 52, 53, and 56 as commonly detected in women with cervical pre-
malignant lesions in the marginalized and indigenous populations in Botswana. The significance of this 
epidemiologic shift needs to be established as these hrHPV types may increase the burden of non-
vaccine HPV-associated cervical carcinogenesis in this region. These findings have direct policy 
implications on the current vaccine strategy.
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Introduction: People with HIV (PWH) have elevated risk of anal cancer. Highly-affected groups of PWH 
include gay, bisexual, and other men who have sex with men, transgender women aged ≥35 years, and 
other PWH aged ≥45 years. Screening of highly-affected groups followed by treatment of precancerous 
lesions can reduce anal cancer incidence. We report prevalence of anal Pap testing and availability of 
high-resolution anoscopy (HRA) among PWH, overall and among highly-affected groups. 

Methods: Data were obtained from CDC’s 2019 Medical Monitoring Project, a population-based survey of 
PWH and a supplemental survey of HIV care facilities characteristics where participants received HIV 
care. We report weighted percentages of PWH receiving anal Pap testing during the past 24 months and 
access to HRA. 

Results: Overall, 8% of PWH (age ≥18 years) had an anal Pap test in the prior 24 months. Only 16% of 
highly-affected groups were tested: 12% of gay, bisexual, and other men who have sex with men and 
transgender women aged ≥35 years and 4% of PWH aged ≥45 years. The prevalence of testing was low 
among PWH with the following characteristics: Non-Hispanic/Latino Black/African American, <high school 
education, unemployed/unable to work, public insurance only, heterosexual or straight, and <5 sexual 
partners in the past 12 months (range 3.9%-7.0%). About 22% received HIV care at a facility providing 
onsite HRA; 45% at a facility providing HRA by referral; and 33% at a facility not providing HRA onsite or 
by referral. High percentages of facilities receiving Ryan White HIV/AIDS Program funding, and those 
having higher HIV caseloads and providing onsite colposcopy and gynecologic care, provided HRA 
onsite/through referral (range 71%-77%). 

Conclusions: Improving anal screening and access to HRA —particularly among highly-affected 
groups—could improve detection and treatment outcomes of anal cancer among PWH. Our data may 
inform large-scale implementation of anal cancer screening.
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INTERNATIONAL TRENDS IN HPV RELATED ANAL CANCER INCIDENCE, 2000-2012 
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1School of Population Medicine and Public Health, Chinese Academy of Medical Sciences and Peking 
Union Medical College, Public Health, Beijing, China, 2National Cancer Center/National Clinical Research 
Center for Cancer/Cancer Hospital, Chinese Academy of Medical Sciences and Peking Union Medical 
College, Department Of Epidemiology, Beijing, China, 3National Cancer Center/National Clinical 
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Introduction: Carcinogenic human papillomavirus（HPV）causes not only cervical cancer but also other 

tumors, so we aim to update the trends of HPV related anal cancer incidence in 31 countries between 
2000 to 2012. 

Methods: We gathered data from Cancer Incidence in Five Continents Volume XI and calculated the 
number of new cases and age-standardized incidence rates (ASIR) for anal cancer (AC) and its two main 
histological subtypes, anal squamous cell carcinoma (ASCC) and anal adenocarcinoma (AAC). The 
average annual percentage change (AAPC) with its 95% confidence interval was calculated to quantify 
the temporal trends by joinpoint regression models. 

Results: In 2012, the ASIRs for AC (per 100 000 persons) ranged from 0.18 in Thailand to 2.1 in 
Germany, ranged from 0.01 in China to 1.39 in Germany for ASCC, and ranged from 0.06 in Lithuania to 
0.66 in Malta for AAC. The incidence of ASCC was generally higher than that of AAC. From 2000 to 
2012, the increase in ASIR for AC in both men and women was largely concentrated in several high-
income countries, such as Germany (female:5.3; male:5.9), Denmark (female: 3.5; male: 3.3), and France 
(female: 4.7; male: 4.7), Netherlands (female: 4.2; male: 3.8), UK (female: 5.1; male: 2.1), and USA 
(female: 3.0; male: 1.9 ),whereas the incidence of AC increased only in women in Australia (female: 4.1), 
Canada (female: 1.8), and Czechia (female: 4.4). However, the incidence of AC has shown a significant 
downward trend in China (female: -5.4; male: -4.1), Bulgaria (male: -7.5) and Republic of Korea (male: -
2.9). Meanwhile, the incidence of ASCC generally increased in most countries, except the Republic of 
Korea (male: -4.1). Conversely, the incidence of AAC decreased or was stable in most populations except 
Germany (female: 
9.0). 
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Conclusions: An increasing incidence of AC was observed in high-income countries, highlighting the 
need to promote the application of HPV vaccines, and to advance screening strategies.
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Dun1, Qinjing Pan1, Fanghui Zhao1 
1National Cancer Center/National Clinical Research Center for Cancer/Cancer Hospital, Chinese 
Academy of Medical Sciences and Peking Union Medical College, Department Of Cancer Epidemiology, 
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Introduction: There is no global consensus regarding the sampling methods for HPV testing in male 
genital sites. We aimed to evaluate the performance, acceptance, and comfort of a modified sampling 
technique for HPV detection to facilitate population-based estimates of HPV prevalence in males. 

Methods: We recruited 412 HIV-negative males aged 18-45 years in China. Two sampling techniques 
were randomised in a ratio of 1:1 to external genital, including penis/glans penis/coronary sulcus/scrotum 
(PGS), and perineum/perianal (PA) sites, which demonstrated as follows: 1) rubbing: a saline-moistened 
Dacron swab was used to brush after rubbing with a nail file; 2) brushing: directly brushing with a same 
swab. Each participant accepted two methods alternatively in the above sites. The samples with β-globin 
positive were recognized as valid for HPV PCR genotyping testing. The concentration of DNA extraction 
was assessed using NanoDrop 8000 in randomlly-selected 100 participants. Participants' acceptance and 
comfort of sampling were also collected using researcher-administered questionnaires. 

Results: The positivity of brushing method for detecting 14 high-risk HPV 
(16/18/31/33/35/39/45/51/52/56/58/59/66/68)was non-inferiority to rubbing method in PGS (21.9% vs. 
21.2%; P=0.005, 0.025 as the one-side P value of significance). Similar results were found in PA (15.3% 
vs. 14.9%, P=0.003). There were no statistically significant differences for positivie rates of other types 
between two methods, but unvalid rate of brushing method was statistically higher than rubbing in PA 
(8.2% vs 1.5%, P=0.001). The concentration of DNA in brushing samples were equivalent to rubbing in 
both sites (CPGS: 16.33±17.37 ng/μl vs13.90±16.78 ng/μl,PPGS=0.539; CPA: 12.32±9.26 ng/μl vs 
10.92±6.33 ng/μl, PPA=0.110). The percentages of participants with good acceptance and comfort 
exceeded over 82% in both methods, irrespective of anatomical sites. 

Conclusions: Our study suggests that both sampling techniques have similar good performance, 
acceptance and comfort for HPV genotyping testing, although only brushing with swab in PA sites shows 
a relatively high invalid rate.
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CORRELATION OF HPV AND EBV CO-INFECTION WITH CYTOLOGICAL FINDINGS IN CERVICAL 
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Promotion, Environment And Social Determinants, Lusaka, Zambia 

Introduction: Human Papilloma Virus (HPV) is associated with about 99.7% of cervical cancer which 
causes significant morbidity and mortality. Its incidence is high in countries like Kenya. Some studies 
show that interaction of two or more viruses increases the risk of tumorigeneses. HPV and Epstein Barr 
Virus (EBV) are correlated with 38% of all virus linked cancers 

Methods: We used molecular testing to ascertain the presence of HPV and EBV co-infection in cervical 
samples of women from Kenyatta National Hospital for the period January to June 2018. We collected 
two samples from each participant; Liquid Based Cytology - Papanicolaou and molecular tests for Hybrid 
Capture 2(HC-2) and Polymerase Chain Reaction (PCR) were performed for HPV and EBV respectively. 

Results: Of the 114 samples collected, 99 (86.8%) had no cervical lesions, 11 (9.6%) had 
microorganisms present, 32 (28.1%) were positive for high-risk HPV (HrHPV), 17 (14.9%) were also 
positive for EBV. The co-existence of HPV/EBV was in 6.1% of the cases. On microscopy, the lowest pre-
cancerous lesion was Atypical Squamous Cells of Undetermined Significance (ASC-US) with 50% HrHPV 
but without EBV; Low Grade Squamous Intraepithelial Lesion (LGSIL) had 100% HrHPV with 50% EBV 
present while atypical squamous cells, cannot exclude high-grade squamous intraepithelial lesion (ASC-
H) had similar findings as LGSIL. Table 1: Characteristics of Study Participants & Test 
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Results 

 

Conclusions: HPV/EBV dual infection exists most commonly in women with cervical lesions. This is 
consistent with the fact that HrHPV is present in almost all cervical cancer lesions and is more frequent as 
the lesion grade progresses, and so does the EBV virus.
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1National Taiwan University Hospital and National Taiwan University, Department Of Otolaryngology, 
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Introduction: Taiwan is one of the countries with the highest incidence (22.14 cases per 100,000 
population in 2019) of head-and-neck cancer. Persistent oral Human papillomavirus (HPV) infection is 
recognized as a key contributing factor for head and neck cancer especially oropharyngeal cancer (OPC). 
However, the prevalence of oral HPV infection in Taiwan has never been evaluated. This study evaluated 
the overall prevalence of oral HPV infection among a healthy population, stratified by gender and age. We 
aimed to understand prevalence of HPV oral infection in both genders in Taiwan. 

Methods: A non-interventional, cross-sectional study was conducted in 6 medical centers across Taiwan. 
Adult ages between 20 and 60 years old visiting the medicals clinic and without suspect head and neck 
precancerous lesions were included. Oral HPV prevalence was determined by detecting HPV DNA in oral 
rinse and gargle samples at a single timepoint by PCR at a central lab. Subject demographic, risk factors 
and sexual behavior were collected by questionnaire. 

Results: 2,337 subjects (Male 1,103/Female 1,234) were enrolled. 18 male (1.6%) and 16 female (1.3%) 
subjects had any detectable HPV in oral gargle. Oral HPV DNA was detected in 1.0%, 1.3%, 1.6%, and 
2.0 % of 20-30, 31-40, 41-50, and 51-60 year age group, respectively. Out of the positive samples, HPV 
type 18 (18%) and 52 (18%) were the most prevalent genotypes, followed by type 51 (9%) and type 16 
(9%). 12% of DNA-positive subjects were infected by 2 types of HPV. HPV oral infection was associated 
with ever performed oral sex and higher number of oral sexual partners. 

Conclusions: 1.3% - 1.6% of Taiwanese men and women has oral HPV infection with HPV 18 and 52 as 
leading oncogenic HPV genotypes. Findings highlight the increasing oral infection rate by age, and the 
need to expand HPV prevention in both genders.
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Introduction: Optimal triage of high-risk HPV-positive (HR-HPV(+)) women in molecular screening for 
cervical cancer is still to be determined. P16/Ki-67 dual staining and hypermethylation of the 
FAM19A4/hsa-mir124-2 gene promoters are promising triage methods in these women. We aimed to 
compare the performance of both methods in HR-HPV(+) twice LBC(-) women in an interim analysis of a 
pilot HPV study in Poland. 

Methods: The HIPPO (HPV Testing In Polish POpulation-based cervical cancer screening program) is an 
ongoing randomised health services study nested in the Organised Cervical Cancer Screening Program. 
It assumes inclusion of 33,000 women aged 30-59 randomised in 1:1 ratio to either HR-HPV test or 
cytology. CINtec PLUS Cytology and QIASURE methylation tests are performed in primary HR-HPV(+) 
women with two negative LBCs at least 6 months apart. Either test positivity is an indication for 
colposcopy with biopsy. Positivity rates were calculated along with positive predictive values (PPVs) of 
colposcopy for detection of CIN2+ and a proxy of sensitivity for both triage tests. 

Results: Among 13,925 women included in the HPV arm until August 15th, 2022, 139 (12.5%) had 
additional tests performed after HR-HPV(+) twice LBC(-) results: 23 methylation (16.5%) and 6 CINtec 
(4.3%) tests resulted positive (RR=3.8, 95%CI 1.6-9.1, p-value=.002). Among 27 women with colposcopy 
performed (19.4%), 4 cases of CIN2 were detected (14.8%): 3 among methylation(+) women (13.6%) and 
1 in CINtec(+) patient (16.7%) (p-value=.625). Pointwise approximation of sensitivity of QIASURE 
compared to CINtec was 75% vs 25% but the difference was statistically insignificant (p-value=.317) 
(Tables 1-
2). 
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Conclusions: Positivity rate is significantly higher for QIASURE compared to CINtec with low and 
comparable PPV for CIN2+ detection in HR-HPV(+) twice LBC(-) women. The difference in sensitivity for 
CIN2+ of QIASURE test compared with CINtec requires further verification on a larger group of patients 
which will be possible after the completion of the study.
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Introduction: The projected elimination of cervical cancer in Australia within the next decade is 
dependent on cervical screening. To ensure equity of elimination across the population, high participation 
in the National Cervical Screening Program (NCSP) must occur in all subgroups. We assess historical 
NCSP participation rates in immigrant women as a benchmark prior to the introduction of the 5-yearly 
HPV screening program, to identify where efforts should be focused to ensure equitable coverage across 
all immigrant subgroups. 

Methods: Participation in the NCSP (≥1 cytology test) over a 3-year (2010-2012) and 5-year (2008-2012) 
period was assessed using individual-level linked data from women in NSW aged ≥45 years enrolled in 
the 45 and Up Study who were eligible for cervical screening. We considered country of birth, language 
spoken at home and years lived in Australia, adjusting for socio-demographic and health characteristics. 

Results: Of 267,357 baseline 45 and Up Study participants, 67,350 women were eligible for screening 
between 2008-2012. Overall, 3-yearly participation was 77.0% (Table). Compared to Australian-born 
women, participation was significantly lower for women born in New Zealand (adjusted odds ratio [aOR] 
0.77, 95% confidence interval [CI] 0.69-0.87), Oceania (0.67, 0.51-0.89), Middle East/North Africa (0.76, 
0.60-0.97), South-East Asia (0.72, 0.60-0.87), Chinese Asia (0.82, 0.69-0.97), Japan/South Korea (0.68, 
0.50-0.94) and Southern/Central Asia (0.54,0.43-0.67), but higher for women born in Malta (2.85, 1.77-
4.58) and South America (1.33, 1.01-1.75). Participation increased with years lived in Australia but 
remained lower than for the Australian-born for most overseas-born women 20+ years post-immigration. 
Similar odds ratios were seen for 5-yearly 
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participation. 

 

Conclusions: Women born in New Zealand, Oceania, Asia and the Middle East have lower participation 
in the NCSP than Australian-born women, which persists after immigration. The transition of the NCSP to 
primary HPV screening, and the recent option for universal self-collection, will offer new screening 
opportunities for these groups of women.
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Introduction: Hispanic women have a higher incidence of cervical cancer when compared to non-
Hispanic whites, thus highlighting the importance of assessing barriers to cervical cancer screening. 
Various factors influence an individual’s decision to obtain cervical cancer screening, including fear, 
knowledge, social influence, and familial history of a cancer diagnosis. To better understand the incidence 
of cervical cancer screening among Hispanic women, cervical cancer beliefs were assessed. 

Methods: This study utilized a descriptive, correlational research design to understand the relationship 
between cervical cancer beliefs and cervical cancer screening. To achieve adequate power, a sample of 
131 participants completed an online survey regarding cervical cancer screening. To assess cervical 
cancer beliefs, the Creencias Papanicolaou Cancer–28 (CPC-28) instrument was utilized. 

Results: Pending: Data collection is still in process with over 80% of data collected. Remaining data 
collection and data analysis will be complete by December per study funding requirements. 

Conclusions: Pending: Data collection is still in process with over 80% of data collected. The manuscript 
with findings will be complete by December per study funding requirements.
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Introduction: The Scale Up Cervical Cancer Elimination with Secondary Prevention Strategy – 
SUCCESS – Project supports the Guatemalan Ministry of Health (MOH) in its transition to HPV screening 
and treatment with thermal ablation. Implementation of the project is being done in 30 sites by a 
combination of nurses, auxiliary nurses and physicians who have varying degrees of training needs. 
Because of the COVID pandemic, opportunities allowed for the project and government to push their 
boundaries beyond typical educational approaches, and showcased the adaptive and flexible nature of 
facility staff to innovate and effectively navigate in the virtual space as in-person trainings were restricted 
Nov 2021 – Mar 2022 OBJETIVO DE LA CAPACITACIÓN. 

Methods: A hybrid training program, based on the MOH updated technical guidelines for cervical cancer 
prevention and treatment, was developed including 3 components. The first is a virtual course on 
essential cervical cancer prevention content developed on the MOH e-learning platform including six 
weekly modules over. The second component uses a hybrid methodology, to allow practice on MOH 
updated information system, community interventions, and clinical skills for HPV screening and thermal 
ablation treatment of precancerous lesions. The third component is carried out at each participant’s work 
place and includes necessary mentorship and certification of providers´ ability to carry out quality 
screening and treatment services. 

Results: 126 providers (41 nurses, 46 auxiliary nurses and 39 physicians) were identified for training in 
the 30 sites, and they completed components -1 and 2; they await to participate in component-3. 

Conclusions: Hybrid training is an effective means for reaching providers who are geographically 
dispersed and developing providers´ abilities in secondary cervical cancer prevention. Barriers include; 
providers' limited time to complete the online course and limited infrastructure for computer and online 
course. We recommend that these courses be part of a professional education system with credits, to 
ensure completion.
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America, 2Associates of Pathology, Pathology, Ogden, United States of America, 3Lab Noy, Pathology, 
San Juan, Puerto Rico, 4Pathology Consultants, Inc., Pathology, Greenville, United States of 
America, 5Becton Dickinson and Company, Integrated Diagnostic Solutions, Le Pont de Claix, Isère, 
France 

Introduction: The BD Onclarity HPV Assay received additional approval from FDA in 2021 to report 
extended genotypes, focusing on the 9-valent vaccine types. A study protocol was submitted to central 
Institutional Review Board (IRB) to collect de-identified extended genotyping information from routine 
clinical use and link it to cytology and histology outcomes. The study was determined to be exempt from 
IRB oversight per 45 CFR 46.104(d)(4). 

Methods: Data from patients undergoing routine screening or referred for abnormal cytology or HPV 
results were collected, de-identified and then linked through the Laboratory Information System (LIS) to 
cytology and histology results. The data was then analyzed to investigate the contribution to disease of 
specific genotypes, stratified by age, cytology, and histology outcomes. 

Results: To date, over 30,000 HPV tests representing over 3,000 HPV positive outcomes and over 100 
cases of CIN2/3 disease have accrued. The results confirm findings from the BD Onclarity national 
registration trial and underline the important of HPV 31, second only to HPV 16, representing 
approximately 20% and 30% all disease cases, respectively. Age-stratification analysis of all HPV+ 
patients revealed that HPV 56_59_66 channel positivity was approximately 2-fold higher in women < 30 
versus women > 50 years of age and that HPV 16 and other 9-valent infections increased with age, 
peaking in women 30-39. 

Conclusions: The BD Onclarity extended genotyping results output allows clinicians to directly observe 
which high-risk types are contributing to disease and provide comprehensive risk assessment. HPV 31 
was confirmed to be a major contributor to CIN2/3 disease and poses a sufficiently high risk to be referred 
directly to colposcopy. 9-valent vaccine types tend to peak in incidence in middle-aged women. The 
clinical utility of extended genotyping when combined with the ASCCP management principles of equal 
management of equal risk will be discussed.
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EVALUATION OF HR-HPV TESTING OF SELF-COLLECTED VAGINAL SWABS COMBINED WITH 
VIA IN SCREENING FOR CERVICAL CANCER IN KENYAN AND UGANDAN WOMEN LIVING WITH 
HIV 

Phillip Tonui1, Omenge Orang’O2, Kapten Muthoka3, Miriam Nakalembe4, Collins Mpamani4, Yan 
Tong5, Beverly Musick5, Constantin Yiannoutsos5, Aaron Ermel6, Patrick Loehrer6, Darron Brown6 
1Moi University, Reproductive Health, Eldoret, Kenya, 2Aga Khan University, Obstetrics And 
Gynaecology, Nairobi, Kenya, 3Moi University, Cervical Cancer Screening Program, Ampath,, Eldoret, 
Kenya, 4Makerere University, Obstetrics And Gynecology, Kampala, Uganda, 5Indiana University, School 
Of Public Health, Indianapolis, United States of America, 6Indiana University School of Medicine, 
Medicine, Indianapolis, United States of America 

Introduction: High risk (HR)-HPV testing is available for cervical cancer screening in wealthier countries. 
However, HR-HPV testing has not been adequately studied in Africa. This study evaluated HR-HPV, VIA, 
and HR-HPV/VIA combinations for CIN2/3+ in Kenyan and Ugandan women. 

Methods: Women living or not living with HIV (WLWH or WNLWH) aged 21 to 60 years provided self-
collected vaginal swabs for HR-HPV testing (Roche Cobas Assay) and underwent VIA. Cervical biopsy 
was performed on all WLWH and on WNLWH with abnormal VIA. Sensitivity and specificity for biopsy-
proven CIN2/3+ were estimated for both tests. CIN2/3+ detection among WLWH with combinations of 
HR-HPV and VIA results were also considered. CIN 2/3+ between WLWH and WNLWH were compared 
using chi-square tests. 

Results: Of 240 women (121 WLWH, mean age 38.2 years; 119 WNLWH mean age 33.2 years), VIA 
was abnormal in 14.0% of WLWH and 3.4% of WNLWH (p=0.003); HR-HPV was detected in 42.1% of 
WLWH and 32.7% of WNLWH (p=0.149). VIA, HR-HPV, and biopsy results were available for 113 WLWH 
(Table 1). CIN2/3+ occurred in 10.6% of WLWH. Sensitivity/specificity of HR-HPV and VIA for biopsy-
proven CIN2/3+ were 83.3%/63.4% and 50%/91.1% respectively. If HR-HPV-positive women (N=47) 
were subsequently assessed with VIA, this combined testing strategy would result in 83.3%/89.3% 
sensitivity/specificity, respectively, for detection of CIN2/3+ on biopsy. 

Conclusions: CIN2/3+ occurred in 10.6% of WLWH. Future screening strategies could utilize HR-HPV 
testing as a triage for VIA, a test that lacks sensitivity but has good specificity for CIN2/3+ detection in 
WLWH. Table 1. CIN2/3+ detection in 113 WLWH with combinations of HR-HPV and VIA results 

BIOPSY 
CIN2/3+ 

HR-HPV negative, 
VIA normal (N=61) 

HR-HPV positive, 
VIA normal (N=37) 

HR-HPV negative, 
VIA abnormal (N=5) 

HR-HPV positive, 
VIA abnormal (N=10) 

Negative 60 (98.4%) 32 (86.5%) 4 (80.0%) 5 (50.0%) 
Positive 1 (1.6%) 5 (13.5%) 1 (20.0%) 5 (50.0%) 
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IMPROVING CERVICAL SCREENING PROGRAMS AS A WAY TO ELIMINATE CERVICAL CANCER 
IN RUSSIA: EXPERIENCE, OPPORTUNITIES AND THREATS 

Ilya Olkov1, Natalya Grishina2 
1Social Programs Development Charity Foundation, Health Care, st Spasonalivkovskiy Per. , Office , 
Moscow, Russian Federation, 2N.A. Semashko National Research Institute of Public Health, Public 
Health, Moscow, Russian Federation 

Introduction: At 72nd session of WHO Regional Committee for Europe 53 Members voted for a Roadmap 
to eliminate cervical cancer as a public health problem. This might come true if 90-70-90 ambitious goal is 
achieved by 2030. 100 000 women of 30-49 years should be screened in Kaliningrad Region from 2021 
to demonstrate advantages of HPV testing in detection and treatment of HPV lesions and in protection of 
HPV negative women. Samples were collected simultaneously for HPV and cytology and triaged. 

Methods: HC2 technique was chosen for HPV screening, triage was done by conventional cytology. 
ASC-US+ results were considered as abnormal. High risk (hrHPV)+ and PAP+ women were considered 
at risk and referred for colposcopy and biopsy for further histological examination. Unique pre-cancer 
electronic register was designed and used to ensure quality of screening and data storage. 

Results: 32 201 women have been already tested. Women were invited for a screening by 37 Centers of 
Female’s Health. 90,5% of the women had an adequate hrHPV test while 3 056 (9,5%) appeared to be 
hrHPV-positive. HrHPV-negative women were excluded from the screening for the next 10 years. A 
survey confirmed these women’s satisfaction with regards to clinical outcomes and their protection 
against cervical cancer. HrHPV+ women were triaged by cytology. 2 140 HrHPV+ and PAP+ women were 
referred for colposcopy. All patients with histologically confirmed CIN 2+ were duly treated. 33 women 
with confirmed invasive cancer were referred to oncologists. Pre-cancer register used demonstrated high 
efficiency both in processing of patients data and in dividing different patient’s streams especially during 
COVID-19 pandemic. 

Conclusions: HrHPV-screening powered by novel pre-cancer register has proven to demonstrate 
considerable advantages in detection and treatment of women with cervical pre-cancer and cancer during 
an organized screening program in Kaliningrad Region and ensured long term protection of HrHPV-
negative women.
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LONG-TERM FOLLOW-UP OF THE FINNISH RANDOMIZED HPV SCREENING TRIAL 

Maija Vahteristo1,2, Maarit Leinonen1,3, Tytti Sarkeala2, Ahti Anttila2, Sirpa Heinävaara1,2 
1University of Helsinki, Faculty Of Medicine, Helsinki, Finland, 2Finnish Cancer Registry, Cancer Registry, 
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Helsinki, Finland 

Introduction: Randomized controlled trials (RCTs) from high-resource countries have shown that a 
primary human papillomavirus (HPV) screening is more efficient in preventing invasive cervical cancers 
than a cytological screening. However, long-term effects of HPV screening on cervical cancer incidence 
and mortality are still missing. We conducted a long-term follow-up of the Finnish randomized HPV 
screening trial to assess these measures. 

Methods: Since 2003, 118 000 individuals were randomized (1:1) to HPV and cytology screening in 
Southern Finland. Median follow-up time was 15 years. During 3.5 million person-years of follow-up, we 
observed a total of 129 cervical cancers in the cytology arm and 139 cancers in the HPV arm. To 
compare the study arms, we calculated the cervical cancer incidence and incidence-based mortality rate 
ratios using Poisson regression. We also assessed these by native language and education level. 
Analyses were performed following intention-to-treat -principle. 

Results: The incidence rate ratio for cervical cancer was 1.08 (95 % CI 0.85–1.37) in the HPV arm 
compared to cytology arm. The mortality rate ratio for cervical cancer was 1.00 (95% CI 0.61–1.64) in the 
HPV arm compared to cytology arm. For non-native language the incidence rate ratio was 2.37 (95% CI 
1.7–3.24) and mortality rate ratio 7.89 (95% CI 4.52–13.46) when compared to native language. 

Conclusions: In our setting with highly effective cytological screening, HPV screening provided no added 
effectiveness to cervical cancer screening. We should focus on ensuring that the already established 
screening programmes reach all subpopulations equally.
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HOME-BASED ANAL PRECANCER SELF-SCREENING VS CLINIC SCREENING: INCREASED 
ENGAGEMENT IN HOME-BASED SCREENING WITH HIGH SPECIMEN ADEQUACY, THE PREVENT 
ANAL CANCER (PAC) SELF-SWAB STUDY (NCT03489707) 

Alan Nyitray1,2, Jenna Nitkowski2, Timothy Mcauliffe2, Michael Swartz3, Maria Fernandez4, Ashish 
Deshmukh5, Tim Ridolfi6, Jennifer Smith7, Elizabeth Chiao8, Anna Giuliano9, Vanessa Schick10 
1Medical College of Wisconsin, Clinical Cancer Center, Milwaukee, United States of America, 2Medical 
College of Wisconsin, Health Intervention Services Group/center For Aids Intervention Research, 
Milwaukee, United States of America, 3The University of Texas Health Science Center at Houston School 
of Public Health, Department Of Biostatistics And Data Science, Houston, United States of America, 4The 
University of Texas Health Science Center at Houston School of Public Health, Department Of Health 
Promotion And Behavioral Sciences, Houston, United States of America, 5Medical University of South 
Carolina, Hollings Cancer Center, Charleston, United States of America, 6Medical College of Wisconsin, 
Department Of Surgery, Milwaukee, United States of America, 7University of North Carolina at Chapel 
Hill, Gillings School Of Global Public Health, Chapel Hill, United States of America, 8The University of 
Texas, Houston, Md Anderson Cancer Center, Houston, United States of America, 9Moffitt Cancer Center 
and Research Institute, Center For Immunization And Infection Research In Cancer, Tampa, United 
States of America, 10The University of Texas Health Science Center at Houston School of Public Health, 
Department Of Management, Policy And Community Health, Houston, United States of America 

Introduction: Depending on their age and HIV status, sexual minority men and transgender women 
(SMM/TW) may soon be asked to screen for anal cancer, a highly stigmatized condition. Since screening 
acceptability is central to screening programs, we evaluated screening engagement among individuals 
randomized to either home self-sampling or clinic-based sampling. 

Methods: Community-recruited SMM/TW were randomized to receive a mailed self-sampling kit at home 
or to attend a clinic for swabbing by a clinician. Screening engagement was defined as returning a home-
collected swab or attending a clinic swabbing. Specimen adequacy for HPV genotyping was assessed 
with SPH10-LiPA25. Intention-to-treat analyses were stratified by race-ethnicity and HIV status. Factors 
associated with screening engagement were assessed by multivariable logistic regression. Individuals 
randomized from January 2020 through July 2022 were included (n=215). 

Results: Participant characteristics did not differ by study arm. Median age was 46 years, 28% were 
people living with HIV (PLH), and 65% were white non-Hispanic, 20% Black non-Hispanic, and 13% 
Hispanic. Screening engagement was higher for home-based sampling (90%) compared to clinic-based 
sampling (73%, p=0.001). Among PLH, 89% and 52% of home- and clinic-based individuals engaged in 
screening, respectively (p=0.002). Among Black individuals, 100% (25/25) in the home-based arm 
screened compared to 61% (11/18) in the clinic-based arm (p<0.001). Overall results did not change if 
randomization occurred pre-COVID-19 or during the pandemic. Specimen adequacy was >90% in both 
arms. Home-based participants had 3 times higher odds of screening engagement than clinic-based 
participants (adjusted OR (aOR) 3.38, 95% CI 1.48-7.69). Compared to individuals with ≤12 years of 
school, those with 16 years of school had 5 times higher odds of screening (aOR 5.58, 95% CI 1.45-
21.51). 

Conclusions: Self-collected anal swabs had high adequacy for HPV genotyping. PLH and Black non-
Hispanic SMM/TW may be more likely to screen if given the opportunity to self-collect a swab at home.
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THE ROLE OF NON-MEDICAL PROVIDERS IN INCREASING ACCESS TO CERVICAL SCREENING: 
A SCOPING REVIEW 

Monjura Nisha1, Deborah Bateson1, Marion Saville2, Karen Canfell1, Megan Smith1 
1A joint venture between Cancer Council NSW and The University of Sydney, The Daffodil Centre, 
Sydney, Australia, 2Australian Centre for the Prevention of Cervical Cancer and The University of 
Melbourne, Department Of Obstetrics & Gynaecology, Melbourne, Australia 

Introduction: Cervical screening via self-sampling enables non-medical providers to be more widely 
involved in delivering or promoting cervical screening, across a wide range of settings. We undertook a 
scoping review of published literature to collate the role of non-medical providers in increasing cervical 
screening participation. 

Methods: We searched three databases (MEDLINE, EMBASE and CINAHL) to identify scientific 
research articles referring to the role of non-medical providers in cervical screening published between 
2016 and 2022 and extracted data using a standardised extraction tool. 

Results: Our review identified 23 studies from a breadth of geographical and country-level income 
settings including Australia (n=1), Africa (n=4), Asia (n=2), Europe (n=2), North (n=10) and South (4) 
America. The included studies reported on a range of non-medical providers including community and lay 
health workers, community health educators, nurses and midwives involved in promoting or (via self-
sampling) delivering cervical screening. Most studies focused on women aged 30+ years, who were not 
pregnant, from ethnic minority populations, living in rural and remote communities, or under-screened. 
Studies that used non-medical providers to deliver screening via self-sampling mostly offered it through 
home visits or community engagements. Other studies involved no change to how screening was 
delivered but involved non-medical providers in patient navigation activities, or delivering education or 
promotional activities relating to cervical screening. Studies that were randomised controlled trials (RCTs) 
(n=8) generally found a significant increase in screening uptake (odds ratio range: 1.11 – 42.73) for those 
receiving a non-medical provider delivered-intervention. In non-RCTs (n=15) where participants were 
offered screening including an option of self-collection, uptake ranged from 17% to 100%, although often 
from a low base (<10%) of screening participation. 

Conclusions: Non-medical providers could play a wider and an important role in cervical screening, 
particularly in the context of self-sampling, and have the potential to increase access and equity in 
cervical screening.
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OPTIMISING REFERRAL TO COLPOSCOPY IN A NATIONAL HPV SCREENING PROGRAM 

Megan Smith, James Killen, Kay Rimalos, Karen Canfell 
The Daffodil Centre, A Joint Venture Between Cancer Council Nsw And The University Of Sydney, 
Sydney, Australia 

Introduction: Following a review of national registry data, Australian cervical screening guidelines were 
updated to recommend that women aged <50 years with non-16/18 HPV detected and negative, ASC-US 
or LSIL cytology at both initial screening and a 12-month follow-up testing, return for another repeat HPV 
test in 12 months, rather than referring to colposcopy at 12 months. 

Methods: A well-established model (Policy1-Cervix) was used to compare original and updated 
guidelines in terms of i) 20-year risk of cancer; ii) incremental number of colposcopies required to prevent 
a cervical cancer case, for original compared to updated guidelines (INNC). Findings were compared with 
previously established local benchmarks for: i) acceptable 20-year cancer risk for 12-month referral 
(1.4%; based on the earlier cytology program), and ii) an unfavourably high INNC (>341-401 per case 
prevented). Outcomes were examined in women aged 26, 36, or 46 at their 12-month repeat test in 2021 
(representing women offered vaccination at age 12-13; offered vaccination at age 22-23; and not age-
eligible for vaccination, respectively). 

Results: The 20-year risk of cervical cancer marginally increased in women aged 46 (original guidelines 
0.50% vs updated guidelines 0.58%) but remained well below the benchmark. The risk was even lower in 
younger cohorts who had been offered HPV vaccination (increase from 0.19% to 0.22% in women aged 
36; 0.11% in both cases for women aged 26), and in all cases remained below the benchmark. Compared 
to the updated guidelines, the original guidelines required 605-7,170 additional colposcopies per cancer 
case prevented, much higher than the benchmark. 

Conclusions: The updated guidelines for women with non-16/18 HPV and normal/low-grade cytology at 
12-month repeat testing, represent a more favourable balance between benefits and harms. Countries 
introducing primary HPV screening should monitor and adapt triaging and referral processes in the light of 
initial experience and emerging evidence.
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MINIMAL ANXIETY AMONG SEXUAL MINORITY MEN PERFORMING ANAL SELF-EXAMS OR ANAL 
COMPANION EXAMS REGARDLESS OF POTENTIAL ABNORMALITIES: THE PREVENT ANAL 
CANCER PALPATION STUDY 

J. Michael Wilkerson1, Rey Flores2, Andrew Travis3, Ellen Almirol4, Elizabeth Chiao5, Aniruddha 
Hazra4, Ashish Deshmukh6, Lou Weaver5, Alan Nyitray7 
1UTHealth School of Public Health, Health Promotion And Behavioral Sciences, Houston, United States 
of America, 2University of Illinois Chicago, Department Of Family And Community Medicine, Chicago, 
United States of America, 3University of Chicago, Public Health Sciences, Chicago, United States of 
America, 4University of Chicago Medicine, The Chicago Center For Hiv Elimination, Chicago, United 
States of America, 5The University of Texas, Houston, Md Anderson Cancer Center, Houston, United 
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Introduction: Sexual minority men (SMM) have increased risk for anal cancer. The Prevent Anal Cancer 
Palpation Study evaluates if SMM and trans persons can accurately perform anal self-exams or 
companion exams (ASE/ACE) and the extent to which individuals experience anxiety if they detect an 
abnormality. This qualitative analysis aimed to describe participants’ responses to performing an 
ASE/ACE. 

Methods: Participants were recruited from Chicago and Houston. After persons were taught how to do an 
ASE/ACE at their initial study visit, a health care provider (HCP) performed a digital anal rectal 
examination (DARE), and then participants performed the ASE/ACE. An individual’s result on the 
ASE/ACE and the HCP’s DARE results were compared for concordance. All participants from January 
2020 to October 2021 (n=349) with discordant or true positive results, and 5% of participants with true 
negative results, completed a 15-20 minute qualitative interview. A total of 126 recordings were 
transcribed and analyzed thematically. 

Results: Participants were categorized based on concordance as true negative (2.4%), true positive 
(38.9%), false negative (33.3%), and false positive (n=25.4%). There were no differences in self-reported 
anxiety between participants by concordance category or HIV status. Across categories, participants 
described minimal anxiety even when a potential abnormality was detected. Participants described 
barriers to performing a DARE based on physical dexterity, self-reported sexual position, and racial/ethnic 
group affiliation. 

Conclusions: Concerns that individuals would experience high anxiety when detecting an abnormality 
did not materialize. Encouraging SMM to perform an ASE/ACE as long as they contact a HCP when an 
abnormality is detected should have minimal effect on mental health. Future research should explore how 
to educate SMM with dexterity limitations and to what extent messaging needs to be tailored based on 
sexual position or racial/ethnic group affiliation.
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REACH, EFFECTIVENESS, ACCEPTABILITY AND IMPLEMENTATION OF AN HPV-BASED 
SCREENING STRATEGY FOR WOMEN LIVING WITH HIV IN ABIDJAN, CÔTE D’IVOIRE. 

Keitly Mensah1, Nelly Assoumou2, Alexandre Dumont1, Apollinaire Horo3, Pierre Debeaudrap1 
1IRD Université Paris Cité Inserm, Centre Population Et Developpement, Paris, France, 2PAC-CI, Site 
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Introduction: Cervical cancer is the fourth cause of cancer mortality worldwide with a higher incidence 
among women living with HIV (WLWHIV) even if preventable through effective screening. International 
recommendations support shifting to HPV-based screening, but its effectiveness in resources-constrained 
settings is underexplored. The AIMA-CC project aimed to assess the effectiveness and the 
implementation process of HPV-based screening in routine care delivered to WLWHIV in Abidjan, Côte 
d’Ivoire. 

Methods: The screening strategy encompassed an HPV self-sampling at primary care, and same-day 
visual inspection (VIA) and treatment on-site. In an hybrid type I effectiveness-implementation study 
WLWHIV were recruited and followed for 12 months to assess screening effectiveness. Implementation 
process was deciphered through in-depth interviews with women and health providers. A mixed-method 
analysis using the RE-AIM framework was performed. 

Results: From March 2019 to August 2021, 1,498 women were screened. Reach. The average of 4.3 
(SD=2.43) women screened daily dropped in March 2020 due to the COVID pandemic. Effectiveness. 
Screening completeness was 87%. Out of 347 women treated, 96% completed the 12-month follow-up. 
Women were satisfied with the self-sampling procedure (92%) and further management (96%). 70% of 
women reported a high self-efficacy regarding self-sampling. Acceptability. Waiting time and the related 
anxiety hindered women's interest. Health providers considered the strategy efficient to prevent cancer, 
but inadequate for their internal organization and workload. Implementation. Same-day treatment was 
performed in 80% of cases. This did not affect the completeness, but reduced the satisfaction post-VIA 
(p=0.001). Involvement of health providers relied on a single champion. Power dynamic and tensions 
between gynaecologists and on-site medical doctors arose. 

Conclusions: HPV-based screening for WLWHIV in primary care in Abidjan is feasible with a high 
screening completeness. The significant human resources it requires could hinder sustainability at 
primary care level. This study highlights key components to address to scale-up this screening strategy in 
similar settings.
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SCREENING FOR HPV-RELATED DISEASES AMONG MEN WHO HAVE SEX WITH MEN AND 
FEMALE SEX WORKERS IN CAMEROON (CASE OF ALCONDOMS CAMEROON) 

Moise Wadjo Noupa 
ALCONDOMS CAMEROUN, Littoral, DOUALA, Cameroon 

Introduction: HPV infections are almost always transmitted through sexual contact, with or without 
penetration. But for the remaining 10%, the complications are far from negligible as they are responsible 
for cancers. Condoms are not enough to protect against HPV infections. It is a very good way to avoid 
sexually transmitted infections, but it is less effective against HPV. 

Methods: Sex workers and MSM have very common skin warts that appear on all genders on more than 
150 strains ,40 affect the genitals, when these warts develop in the anal or genital area. It is estimated 
that about 80% of female sex workers and male sex workers will be infected with these viruses in their 
lifetime. Some of these human papillomaviruses (HPV16, HPV 18) are accompanied by the development 
of malignant tumours such as cervical cancer in women and anal cancer, penile cancer in men. However, 
a person can be a carrier of the virus without developing lesions. The challenge of screening is therefore 
to identify high-risk HPVs that can develop into cancer. 

Results: In fiscal year 22 (FY22) between October 2021 and September 2022 Alcondoms Cameroon 
conducted screening and sensitisation activities for HPV and related diseases through the PROXIMITY 
project which is a screening, sensitisation and management of anal margin diseases among men who 
have sex with men and female sex workers. Alcondoms Cameroon screened 180 MSM and 80 
condylomata registered and treated and 30 positive HIV tests. Among female sex workers we screened 
100 TS. 

Conclusions: Men have a particular susceptibility to HPV infection, as their natural immunity is likely to 
be less effective and screening for these cancers is clearly uneven, as there is no screening for anal, 
penile or ORL cancers, but there is for cervical cancers. 
.
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CERVICAL CANCER SCREENING BASED ON FIRST-VOID URINE SELF-SAMPLING TO REACH 
UN(DER)-SCREENED WOMEN: STUDY PROTOCOL OF THE SCREENURSELF TRIAL 
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Introduction: ScreenUrSelf aims to verify whether the offer of urine or vaginal self-sampling is more 
effective than an invitation letter to contact a physician for a Pap smear or no intervention, to generate 
participation in cervical screening without negatively impacting compliance to follow-up. Is home-collected 
urine sampling more preferred by un(der)-screened women than vaginal self-sampling? Can as such 
more women be reached that currently do not participate in organized screening? 

Methods: To define which intervention is most effective to reach un(der)-screened women, a RCT will be 
embedded in the organized cervical screening program in Flanders (Belgium). Enrolling 48,000 women 
(30-64y) who are eligible for screening but did not respond to at least two invitation letters (≥six years not 
screened). Women will be randomized in six arms each comprising 8,000 women: two control (no 
intervention; recall invitation letter) and four intervention arms. Interventions consist of receipt of a first-
void urine or vaginal self-sampling kit (opt-out scenario’s) or receipt of a letter to order a first-void urine or 
vaginal self-sampling kit (opt-in scenario’s). 

Results: The primary outcome is the response rate: proportion of women that participate in each study 
arm within twelve months after initiation of the intervention (1/4/2023-31/3/2024). Response is defined as 
having a preventive cervical screen, by the self-sample or a Pap smear. Secondary study outcomes 
include percentage of screen positive women with follow-up, percentage of women with a positive screen 
test, PPV of a positive screen test, CIN2+ detection rate, preference and attitudes of women, age- and 
socioeconomic status-related differences in response rates, and cost-effectiveness outcomes. 

Conclusions: Offering a cost-effective approach that reaches un(der)-screened women and assures 
compliance to follow-up should impact significantly on the burden of cervical cancer. If embedded in an 
organized screening program, this could positively impact both the patient’s health as well as reduce 
costs for the healthcare system.
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Introduction: In the United States, East African immigrants (EAIs) have persistently low cervical cancer 
screening rates. To inform future interventions for EAIs, we investigated adherence to, and correlates of, 
cervical cancer screening (CCS) among EAIs in Washington State. 

Methods: University of Washington Medicine (UWM) electronic medical records were examined to 
identify EAI females aged 21-65 years with ≥1 primary care clinic visit between 2017-2018. EAIs were 
identified based on self-reported language, country of birth, and/or ethnicity. CCS adherence was defined 
as documented Pap screening within ≤3.5 or co-testing ≤5.5 years. Potential correlates included age, 
requiring a language interpreter, comorbidity, social vulnerability, provider gender, duration of care at 
UWM, primary care visit frequency, and (if age-eligible) screening for breast and colorectal cancers. 
Univariate Poisson regression with robust standard errors was used to estimate prevalence ratios (PRs) 
and identify correlates of adherence. 

Results: We identified 1,557 patients, including 569(40%) Ethiopian, 376(26%) Somalian, 274(19%) 
other Black/African/East African, and 103(7%) Eritrean. English was the preferred language for 34%, and 
58% required a language interpreter. The majority (62%) were adherent, 11% were overdue, and 27% 
had no documented CCS. Factors associated with higher CCS adherence included not requiring a 
language interpreter (PR:1.15, 95%CI: 1.07-1.24), older age (PRs:1.52, 95%CI: 1.32-1.75 and 1.54, 
95%CI: 1.33-1.78, respectively, for patients ages 31-40 and 41-50 vs 21-30 years), longer duration of 
care (PRs:1.32,95%CI: 1.18-1.48 and 1.43, 95%CI: 1.3-1.58, respectively, for 5-10 and >10 vs <5 years), 
higher visit frequency (PRs:1.23, 95%CI:1.1-1.37 and 1.45, 95%CI:1.31-1.59, respectively, for 3-5 and ≥6 
vs 1-2 visits), and breast cancer screening adherence (PR:1.71, 95%CI: 1.45-2.02). 

Conclusions: More than one-third of EAIs were overdue or had no documented CCS. Interventions 
focused on increasing healthcare access and utilization, and leveraging health encounters to address 
barriers faced by younger patients or those who use language interpreters could potentially increase CCS 
among EAIs.
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Introduction: Women living in countries with limited access to cervical cancer (CC) screening and HPV-
vaccination may benefit from a “screen and treat” approach in prevention of CC. We assessed how test 
performances of two mRNA HPV-tests in a high prevalence HIV-population may affect CC prevention 
given treatment of all test positive women. 

Methods: This case-series comprised 710 not pregnant, underscreened women, aged 25-65 years, with 
no known diseases in cervix uteri, recruited at three hospitals in South Africa. At the same visit, cervical 
sampling for cytology and HPV-testing were followed by visual inspection assessment, colposcopy, and 
biopsies. Both a 4-type and a 7-type HPV mRNA E6/E7 test (PreTect SEE_SA (16-18/45-35), PreTect 
HPV-Proofer'7 (16-18-31-33-45-52-58), PreTect AS, Norway) was performed on all samples, enabling 
evaluation of up to 8 genotype combinations. The preventive potential of the "screen and treat" strategy 
was estimated from published HPV-types isolated in CC tissue from patients at the same hospitals. 

Results: The positivity rate more than doubled from a 3-type (16,18,45), (15.2%; 95% CI: 12.6-17.8) to 
the 8-type mRNA (31.5%; 95% CI: 28.8-34.9) combination. The prevalence of CIN3+ among HIV-positive 
(26.4%) was doubled that of HIV-negative women (12.9%) (p<0.01). With the 4-type combination 
(16,18,35,45), treating 20% of the entire population (30% of the HIV-positive, 10.7% of the HIV-negative 
population), will capture 41.1% of the prevailing CIN3-cases, which have the potential to prevent 77.6% 
(95% CI: 71.2-84.0) of the CC burden. Similarly, a 6-type combination (16,18,31,33,35,45) targets 25% of 
the population, captures 62% of CIN3 in the population, has the potential to prevent 85% of the CC 
disease (95% CI: 79.6-90.6). 

Conclusions: A “screen and treat” strategy with mRNA HPV-tests in underscreened women may target 
the most progressive types for progression from CIN3 to invasive CC and reduce overtreatment in areas 
with limited resources for CC prevention.
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Introduction: In countries where HPV-based primary screening has been implemented, backlash has 
been frequent because of recommended increased screening intervals and later ages of initial screening. 
As most Canadian provinces are now planning to implement HPV-based screening, it is critical to 
examine Canadian women’s (and all people with a cervix) preferences for cervical cancer screening. 

Methods: Participants, half of whom were underscreened (> 3 years since last Pap test) for cervical 
cancer, and half adequately screened (< 3 years since last Pap test) completed an online survey in 
October-November of 2021. Best-Worst Scaling methodology was used to conjointly assess preferences 
for cervical cancer screening methods (i.e., Pap, HPV, HPV and Pap co-testing, and self-sampling), and 
either length of screening intervals (Scenario 1; i.e., 3, 5, and 10 years), or ages of initial screening 
(Scenario 2; 21, 25, and 30 years). Data were analyzed for the whole sample, as well as the 
underscreened and adequately screened groups separately and preferences were estimated using 
conditional logistic regression and Best-minus-Worst scores. 

Results: A sample of N=1027 was analyzed. Compared to Pap, the adequately screened group preferred 
co-testing as a testing method. For the underscreened group, self-sampling and/or co-testing were both 
more preferred compared to the Pap test. Both the adequately and underscreened groups preferred 
testing at 3 year intervals over 5 year intervals and screening initiation at 21 or 25 years over 30 
years. 
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Conclusions: The results of our study suggest that increases to screening intervals and ages of 
screening initiation might be viewed unfavorably, and effective and targeted communication prior to 
implementation will be necessary. Co-testing is a highly acceptable option for most people, while HPV 
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test self-sampling is highly preferred for underscreened groups. Public health authorities should be 
careful to monitor population preferences during implementation.
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Introduction: Catalonia, Spain, is shifting from opportunistic cytology-based cervical cancer screening 
(CCS) to an HPV-based organized program. In July 2021, a pilot started to establish the healthcare and 
information systems to introduce vaginal self-sampling via delivery through pharmacies. Women 
opportunistically seeking for CCS were contacted by phone to explain the new HPV screening and self-
sampling program. As part of the pilot, the present study examined participation after an SMS (Short 
Message Service) invitation from the Health Department with a weblink for more information versus a 
phone call from the Cancer Screening Office (Interventional trial NCT05362669). 

Methods: Up to 150 women per age group (30-40, 41-54, 55-65 years) were randomized into the 
intervention (SMS) or control (phone call) group to demonstrate non-inferiority of the SMS participation of 
70% and that the absolute difference between the two arms (intervention vs control) was not inferior to -
15%. Participation was defined as the proportion of invited women who collected the self-sampling device 
and returned the sample. Significance levels were set at 0.025 using one-sided Wald test. 

Results: Among 450 women aged 30-65 years, participation was 82% and 80% in the intervention and 
control arms respectively, both non-inferior to 70% (p<0.001). Participation in the intervention arm was 
non-inferior to that in the control arm (p<0.001). Non-inferiority was also confirmed among women aged 
30-40y (80% vs 75%, p=0.003) and 55-65y (89% vs 85%, p<0.001), but not for women aged 41-54y (77% 
vs 80%, p=0.047). 

Conclusions: Participation was very high among women offered self-sampling when they seek for 
opportunistic CCS. Results show that receiving official SMS invitations to collect a self-sampling device at 
their pharmacy were sufficient for this group of women and not inferior to more individualized phone calls 
with verbal explanations.
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Introduction: HPV-based self-collection (HPV-SC) for cervix screening has the potential to improve 
screening coverage, particularly for the under-screened. British Columbia (BC), is poised to transform its 
longstanding population-based cervix screening program using cytology to an HPV-SC-based program. 
As part of the transformation, BC implemented a program offering HPV-SC to never and under-screened 
to assess feasibility and impact on screening coverage. 

Methods: Individuals never-screened and >10yrs overdue for screening (Cohort1) and those 5 to <10yrs 
overdue (Cohort2) in select communities in BC were invited to participate. In each cohort, individuals 
were randomly allocated 2:1 to: 1) Invitation by mail to request a HPV-SC kit (Opt-in) or 2) Invited and 
sent a HPV-SC kit (Opt-out). Rates of uptake; kits requested and returned were compared between 
cohorts; and risk ratios between Opt-in and Opt-out within cohorts are presented. 

Results: Between Dec2021 to June2022, 13,340 potentially eligible participants were identified: Cohort1, 
n = 8659; Cohort2, n=4681. In Cohort 1, 6,108 allocated to Opt-in, 765 (13%) requested a kit; 505(66%) 
returned kits for absolute return rate of 8% (505/6108). In Cohort 1, of 2,551 allocated to Opt-out, 562 
(22%) returned kits. Opt-out participants were significantly more likely to return kits [RR: 2.66 (95%CI: 
2.38, 2.98)]. In Cohort2, 3248 allocated to Opt-in, 711 (22%) requested a kit; 465 (65%) returned kits, for 
absolute return rate 14% (465/3248). In Cohort 2, of 1433 allocated to Opt-out, 390 (27%) returned kits. 
Opt-out participants were significantly more likely to return kits [RR: 1.90 (95%CI: 1.69, 2.14)]. 

Conclusions: This is the first North American HPV-SC implementation project fully embedded in an 
organized, population-based program. Our findings illustrate that mailed HPV-SC has the potential to 
increase screening coverage in the never/under-screened. Across cohorts, the Opt-out approach has a 
higher return rate than Opt-in. Additional data on HPV results and follow-up attendance will be presented.
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Introduction: To establish a cervical precancerous lesions prediction model based on a multiple-gene 
panel. 

Methods: Based on methylated genes identified by previous studies, 47 continuous high-association 
hypermethylated MHL loci regions of 25 genes that could identify women with ≥ CIN2 were screened. And 
we conducted three machine learning models, including random forest model based on 5-fold cross-
validation, support vector machine model based on 5-fold cross-validation and Naive Bayes Model. 80 
cytological samples were used for CpG site screening, among which 52 HR-HPV+ samples were used to 
establish human gene methylation model and internal validation of the model. And 101 HR-HPV positive 
cervical cytology samples were used to model validation of the human methylation index system. 

Results: Using the area under the AUC as the evaluation criterion, the AUCs were: 0.92, 0.91 and 0.87. 
There was no significant difference in AUC among the three models, but there was a significant difference 
in specificity. Among the modeling samples, the specificity of random forest model and Naive Bayes 
model was 92.00(73.97-99.02) and 88.00(68.78-97.45), respectively, which was better than that of 
support vector machine model. The validation sample results showed that the specificity of random forest 
model was 92.31(74.87-99.05), showing stable performance. 

Conclusions: Our results indicate that the random forest model of gene methylation is a promising and 
potential method for triaging HPV+ women. It can find methylated gene fragments that have a great 
impact on cervical cancer progression, and it is expected to explore more potential biomarkers of cervical 
cancer progression based on this result.
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Introduction: In Morocco, cervical cancer is the second most common cancer affecting women after 
breast cancer. Encouraging more women to practice cervical cancer screening remains a major public 
health concern. There is a lack of data on awareness and of data concerning the determinants of the 
acceptability of Pap smear test in Morocco. To fill this gap, our study aims to assess the level of 
awareness of cervical cancer and Human papillomavirus (HPV) infection among Moroccan women and to 
understand the determinants of the acceptability of Pap smear test. 

Methods: We conducted a cross-sectional study included 857 women in the following three Moroccan 
regions; Casablanca-settat, Marrakech-Safi and Tanger-Tetouan-Al Hoceima, by using a structured 
interviewer-administered questionnaire between November 2019 and February 2020 

Results: Out of the total sample, almost 84% of participants were aware of cervical cancer, 87.2% of 
participants were unaware of HPV and almost 52% of participants were aware of Pap smear test. The 
rate of women who had ever had a Pap smear test in our population was only 19.36%. Moreover, our 
study revealed that more than 78% of participants were willing to undergo Pap smear test regularly in the 
future. The study revealed parity, age, educational level, risk perception and the belief that early 
screening improves the chances of successful treatment, as determinants of acceptability of Pap smear 
test. 

Conclusions: Our results have shown that there is an urgent need to implement a strategy to sensitize 
women on the prevention of cervical cancer. Furthermore, the results of this study should be taken into 
account in the development of strategic and action plans for the prevention of cervical cancer.
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Introduction: Almost all anal cancer is caused by high-risk human papillomavirus (HRHPV). Women with 
prior lower genital tract cancers (LGT) are at disproportionate risk, with between 10-50 fold higher risk 
compared with women in the general population. There is no consensus on how to screen for anal HPV 
and cancer precursor lesions, high grade squamous intraepithelial lesions (HSIL). This pilot study aims to 
examine the uptake and results of an anal cancer screening program in women with prior LGT cancer. 

Methods: Women diagnosed with cervical, vaginal or vulvar cancer, aged 18 years or older were enrolled 
at two clinical sites in Sydney, Australia. Participants underwent a digital anorectal examination (DARE), a 
lower vaginal/vulvar swab, a cervical/upper vaginal swab and an anal swab for HRHPV and p16/Ki67 
testing, and completed a questionnaire on the acceptability of anal cancer screening. Participants with 
positive results were referred for a high resolution anoscopy (HRA). 

Results: By October 2022, 48 participants were enrolled, with 7 providing demographic information only. 
Median age was 48 years (IQR 41-61). The majority of women had a history of cervical cancer (85.3%), 
with 7.3% vulvar and 7.3% vaginal cancer. Six (14.6%) had anal HRHPV detected (3 HPV16). Eight 
(19.5%) had positive p16/Ki67 staining, with invalid results for 23 (56.1%). Histology results were 
available for 4 of 9 women referred for HRA (2 normal, 2 HSIL). Thirty-four of the 41 participants 
completed questionnaires. The majority of participants reported that being screened was reassuring (33, 
97.1%) and was positive for their health (33, 97.1%). 

Conclusions: Anal HRHPV and p16/Ki67 detection was uncommon in this pilot study. The fact that half 
of the p16/Ki67 tests were unsatisfactory compromises the use of this test in screening. Anal cancer 
screening was viewed as a beneficial process by almost all participants.
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Introduction: Primary HPV-screening of young women have been advised against on the premise that 
high HPV prevalence would lead to unnecessary referrals. The advent of the childhood HPV vaccinated 
women in the screening program, combined with molecular approaches to HPV-screening could change 
this dynamic in favor of HPV-screening. Here we present HPV prevalence and genotype frequencies in 
women age 23-29 attending the organized screening program in Denmark. The data is used to model 
referral outcomes using HPV-screening with HPV genotype and cytology triage. 

Methods: 1000 SurePath cervical samples from women age 23-29 attending the cervical cancer 
screening program in the Capital Region of Denmark were collected, tested by the BD Onclarity HPV 
assay and combined with routine cytology outcomes. Referral rates were modelled upon the Danish 
algorithm for primary HPV screening for women age 30-59. 

Results: Overall HPV positivity was 25%(N=252). Genotypes ranked by frequency was HPV18(0.8%), 
HPV16(2%), HPV31(5%), HPV45(6%), HPV33/58(15%), 51(16%), HPV52(25%), HPV 35/39/68(32%), 
and 56/59/66(35%). Overall, 3.5 % were HPV positive≥HSIL (N=16) or ASCUS/LSIL and either 
HPV16,18,31,33,52(N=19); 1.5% were HPV positive w. ASCUS/LSIL and either 
HPV35,39,45,51,56,66,68(N=15), and 20%(N=201) had normal triage cytology independent of genotype. 
One sample was invalid. Applying the algorithm, direct referral rate to colposcopy would be 3.5% 
compared to 1.9% with the current cytology algorithm. Overall, 4.3% of all tested would be referred to a 
re-test in 6 months. 

Conclusions: HPV16 and 18 is close to be eradicated amongst these women, and the majority of HPV 
positive screening findings are one or more of HPV 35,39,56,59,66,68, generally considered so low in 
oncogenic potential that they do not merit immediate follow-up. Compared to current cytology screening, 
we conclude that difference in referral rate is limited when utilizing a HPV screening with genotyping and 
cytology triage and thus could make primary HPV screening feasible for women age 23-29 year.
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A VIRTUAL TRAINING PROGRAM FOR THE IMPLEMENTATION OF A NEW CERVICAL CANCER 
SCREENING PROTOCOL USING SELF-SAMPLING. 

Deborah Moreno-Alonso1,2, Paula Peremiquel-Trillas3,4, Raquel Ibañez3,4, Claudia Robles3,4, Mireia 
Montserrat Moreno1, Assumpta Company Serrat1, Laia Bruni3,4 
1Institut Català d'Oncologia, E-oncología Training Department, L'Hospitalet de Llobregat, Barcelona, 
Spain, 2Universitat Internacional de Catalunya, Wecare Chair, Sant Cugat del Vallès (Barcelona), 
Spain, 3Bellvitge Institute for Biomedical Research, Idibell, Barcelona, Spain, 4Catalan Institute of 
Oncology (ICO), Cancer Epidemiology Research Programme, Barcelona, Spain 

Introduction: In the South Metropolitan Area of Barcelona (Spain), a pilot study is underway to 
implement of a new cervical cancer screening (CCS) using self-sampling. This pilot will be the basis for 
the implementation of the population-based CCS program in Catalonia. Aim: To develop an online 
training program for professionals involved in the new cervical cancer screening protocol with self-
sampling. 

Methods: The Catalan Institute of Oncology and its e-learning platform (www.e-oncologia.org ) have 
developed this training program to support the implementation of the CCS program and the scale up to all 
Catalonia. The training consists of 2 online courses of 6 hours, one aimed to pharmacists (self-sampling 
devices are delivered through pharmacies) and another to all healthcare professionals involved in the 
cervical cancer screening program. The training courses are structured in 5 modules: HPV and CCS; The 
CCS early detection program; clinical protocol for CCS with self-sampling and FAQS). Each module 
includes a wide range of learning materials, from videos to structured theoretical material in question-
answer format. Throughout each module, students monitor their learning with follow-up questions and at 
the end of the course they will have a final evaluation to obtain the course certificate. 

Results: The first edition of the course was launched in May 2022. A total of 138 students completed the 
training. More than 83% of the participants who completed the course were satisfied with the relevance, 
usefulness, and duration. All participants rated it as good or better and 93% of them would recommend. 
These online training courses will be updated, and new editions will be held throughout 2023 and 2024 to 
support the implementation of CCS program in the whole Catalan territory. 

Conclusions: This program proves the high acceptability of virtual training to facilitate the implementation 
of large population CCS programs. Acknowledgments: ICGON, COFB, PDO, ASSIRs
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PREVALENCE OF HIGH-RISK HUMAN PAPILLOMAVIRUS INFECTION AMONG WOMEN WITH 
SICKLE CELL DISEASE IN ACCRA, GHANA 

Kofi Effah1, Yvonne Dei-Adomakoh2, Ethel Tekpor1, Selina Crabbe3, Joseph Amuah4, Comfort 
Wormenor1, Georgina Tay1, Eugenia Asare5, Seyram Kemawor1, Stephen Danyo1, Esu Morkli1, Faustina 
Tibu1, Nana Essel6, Patrick Akakpo7 
1Catholic Hospital, Battor,, Cervical Cancer Prevention And Training Center, BATTOR, Ghana, 2Ghana 
Institute of Clinical Genetics, Korle-Bu and Department of Haematology, University of Ghana Medical 
School, Ghana Institute Of Clinical Genetics, Korle-bu And Department Of Haematology, University Of 
Ghana Medical School, ACCRA, Ghana, 3Ghana Institute of Clinical Genetics, Korle-Bu, Accra, Ghana, 
Ghana Institute Of Clinical Genetics, Korle-bu, Accra, Ghana, ACCRA, Ghana, 4University of Ottawa, 
School Of Epidemiology And Public Health, Faculty Of Medicine, Ottawa, Canada, 5Ghana Institute of 
Clinical Genetics, Korle-Bu and Department of Haematology, Korle Bu Teaching Hospital, Hematology, 
ACCRA, Ghana, 6University of Alberta, Department Of Emergency Medicine, College Of Health Sciences, 
Faculty Of Medicine And Dentistry,, Edmonton, Canada, 7University of Cape Coast, Pathology, Cape 
Coast, Ghana 

Introduction: Worldwide, about 20–25 million people are affected by Sickle Cell Disease (SCD) with 
approximately 60% of those affected, living in sub-Saharan Africa. SCD is associated with increased 
morbidity and mortality. The prevalence of hrHPV and cervical lesions have not been studied in women 
with SCD. We determined the prevalence of hrHPV and cervical lesions in a cohort of women with SCD 
and recommend strategies for reducing cervical cancer in such high-risk patients. 

Methods: Through the mPharma Ten thousand (10,000) Women Initiative (TWI), women with SCD at the 
Ghana Institute of Clinical Genetics were screened by trained nurses using concurrent hrHPV DNA and 
mobile colposcopy (Enhanced Visual Assessment (EVA) system (MobileODT, Tel Aviv, Israel). 

Results: 168 women were screened, mean age 43.0 (95%CI: 41.0 to 45.0) years. Mean hrHPV 
prevalence was 31. % (95%CI: 24.0% to 37.9%). 3.6% of patients (95%CI: 1.3% to 7.6%) had cervical 
lesions at colposcopy. When hrHPV prevalence was correlated with genotype of SCD, the prevalence if 
hrHPV was; SS – 29.4% (95%CI: 19.7% to 39.1%), SC – 32.5% (95%CI: 22.0% to 42.9%), SF – 20.0% 
(95%CI: 0.5% to 71.6%). Two clients with hrHPV had cervical lesions on EVA. One had a Loop 
Electrosurgical Excision Procedure (LEEP). Histopathology however showed no dysplasia. The other is 
scheduled for follow up. 

Conclusions: Multidisciplinary healthcare of SCD patients reduces morbidity and mortality. The hrHPV 
prevalence rate of 30.8% is higher than the reported 21.5% (WHO) in West Africa (general population). 
There are variations in the hrHPV prevalence for SCD patients based on genotype (SS [29.4%] SC 
[32.5%] and SF [20%]) that require further study. Women with SCD may have higher risk of hrHPV 
infection requiring their prioritization for screening to prevent cervical cancer. There is urgent need for 
further study among SCD patients in relation to risk of hrHPV infection and cervical cancer.
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ASCERTAINING BARRIERS TO ANAL CANCER PREVENTION IN PEOPLE LIVING WITH HIV, A 
PILOT STUDY 

Amber Trauth, Constance Pfingstag, Michael Hagensee 
Louisiana State University Health Sciences Center, Medicine, New Orleans, United States of America 

Introduction: The ANCHOR study showed that treating high-grade anal lesions prevents anal cancer in 
people living with HIV. There is a 19-fold increase in anal cancer risk among PLWH which increases to 
37-fold for HIV+ MSMs. Anal cancer screening modalities are underutilized but few studies have explored 
the factors contributing to non-adherence. No study has been focused in Louisiana despite the state 
ranking 4th nationally in new cases of HIV. The goal of this project is to identify barriers to anal cancer 
screening and develop effective advocacy and education. 

Methods: A retrospective chart review was completed on 100 patients needing HRA at University 
Medical Center in New Orleans. Demographic data such as distance from the clinic, insurance, disease 
status at time of referral, and Health Professional Shortage Areas were assessed. Data was entered into 
RedCap and then analyzed in SPSS using Chi-Square tests to determine significance in the “no show” 
rates. 

Results: The study population was 50% Caucasian, 47% African American; 71% had Medicaid/Medicare 
insurance; 73% lived within 10-20 miles of the clinic and 90% identified as Cisgender. Overall, 35% of the 
patients did not attend their appointment. Only 47% people who lived greater than 90 miles from UMC 
showed compared to 69% of the others (p=0.07). No other measured parameters were found to be 
statistically associated with missed clinic appointments. 

Conclusions: Patients at the highest risk for anal cancer have high rates of non-adherence to 
recommended preventative screening modalities. This retrospective chart review only delineated distance 
from the clinic as a potential parameter. Other factors may be revealed by reviewing additional cases. We 
plan to survey both patients and providers to better understand the barriers to care. It is felt that 
navigation services and improved education will reduce the no-show rate and plans are to institute these 
measures.
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COMPARING HR-HPV SCREENFIRE HPV RISK STRATIFICATION TEST WITH SEEGENE ANYPLEX 
II HPV28 DETECTION 

Taina Raiol1, Andrelisse Arruda1, Kathlen Rodrigues1, Lara Velasco2, Rafael Correa2, Mark 
Schiffman3, Julia Gage3, Ana Cecilia Rodriguez3, Ana Ribeiro1 
1Fiocruz Oswaldo Cruz Foundation, Center For Epidemiology And Health Surveillance, Brasilia, 
Brazil, 2Sabin Laboratory and Institute, -, Brasilia, Brazil, 3National Cancer Institute, Division Of Cancer 
Epidemiology And Genetics, Rockville, United States of America 

Introduction: Recently, HPV DNA tests have been introduced in cervical cancer prevention programs 
worldwide. However, newer, faster, near point-of-care tests still require further clinical evaluation. This 
study compared the concordance and agreement between the new ScreenFire HPV Risk Stratification 
(RS) Test (Atila BioSystems) and Anyplex II HPV28 Detection (Seegene) test. 

Methods: Sixty de-identified clinician-collected cervicovaginal secretion samples, known to be HPV 
positive by Anyplex (+ threshold), were tested in the MARCO project (Management of Risk of Cervical 
Cancer) research laboratory located in Brasilia, Brazil, using ScreenFire. Samples were preserved in 
different media (SurePath, PreservCyt, Cell Preserv or GynoPrep), and the protocol for cell suspension 
was utilized. Cohen’s kappa test for agreement and McNemar test for asymmetry were calculated in R. 

Results: Test comparisons are shown in Table 1 for positive, negative, and divergent results for the 13 
HR HPV types. Concordance and agreement at the HPV risk group level were highest for HPV16 and 
HPV31/33/35/52/58 (93.3% for both, κ=0.79 & κ=.85, respectively) and lower for the HPV18/45 and 
HPV39/51/56/59/68 groups (90.0% for both, κ=0.58 & κ=0.72, respectively). Anyplex had higher positivity 
for HPV18/45 
(p=0.04). 

 

Conclusions: In this convenience sample of Anyplex HPV positive specimens some discordances were 
observed, but the evaluated HPV tests showed a good overall concordance. These preliminary results 
showed adequate ScreenFire performance even when different preservation media were used. If these 
results are confirmed in larger routine screening settings, considering how simple it is to run and its low 
cost, this new ScreenFire HPV test could be a promising option for rapid clinical management.
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CLINICAL TRAINING DURING PANDEMIC: APPROACHES FOR EFFECTIVE HPV SCREENING 
LINKED TO TREATMENT 

Cecilia Llave1, Ricky Lu2, Veronica Reis3, Mark Kabue4, Ingrid Magnata1 
1Jhpiego, Health / Success Program, Manilla, Philippines, 2Jhpiego, Health / Success Program, 
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Global Health, Baltimore, United States of America 

Introduction: Countries with declining cervical cancer burden relied on organized screening and 
treatment access. Successful programs rest on competent providers to deliver high quality care. Project 
SUCCESS Philippines faced a daunting task implementing HPV DNA based cervical cancer screening 
when Covid 19 struck. Traditional clinical training approaches upended by pandemic responses 
energized the project team to innovate and move implementation of a self –collected HPV test and 
thermal ablation forward. This presentation details the effective approaches building clinical competencies 
using hybrid training. 

Methods: Clinical skill training (CST) was redesigned in 2-part series starting with essential “need-to-
know” knowledge delivered on a zoom platform complemented by a variety of apps including Mentimeter 
®, Squidoo®, YouTube®. This followed an in-person practica under full covid 19 precautions to focus on 
skills acquisition and competency using simulated practice on anatomic models, flash card exercises 
progressing to supervised practice with women for screening in the clinic. Expected key competency 
outcomes included counseling, HPV screening and ablation, triaging with visual inspection, and infection 
prevention. Performance measured using tools for pre-and-post-tests, image exams, and clinical skills 
checklists. 

Results: Over 7 months (Nov 2021-June 2022) trained 140 clinicians in 14 facilities. All trained providers 
met competency standards at 85% knowledge score and passed qualification criteria to perform HPV 
screening, VAT and ablation. They screened 5,784 women, 94% self-collected, reported 8.8% positive 
rate for general population and 28.6% in HIV+ women. Treatment rate is high at 97 % for women HPV 
positive and VAT eligible. 

Conclusions: Challenges included supply access delays and provider availability due to Covid priorities. 
Hybrid approach provided better learning at a minimum time with lesser risk of exposures. Advantages 
and benefits of the hybrid approach appeals to program managers for post-covid use.
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CERVICAL CANCER ELIMINATION IN THE PHILIPPINES: SCREEN AND TREAT WITH HPV TEST 
AND THERMAL ABLATION 

Cecilia Llave1, Ricky Lu2, Veronica Reis3, Mark Kabue4, Ingrid Magnata5 
1Jhpiego, Health, Manilla, Philippines, 2Jhpiego, Health / Success Program, Baltimore, United States of 
America, 3JHU, Jhpiego, Baltimore, United States of America, 4Jhpiego, Global Health, Baltimore, United 
States of America, 5Jhpiego, Health / Success Program, Manila, Philippines 

Introduction: Cervical Cancer in Philippines is second leading cancer in women, with 7,277 cases 
annually, majority diagnosed late resulting to unnecessary preventable deaths. Opportunistic screening 
with cytology or Visual Inspection with Acetic Acid has been the mainstay. WHO’s call to eliminate 
cervical cancer provided the impetus for the DOH to partner with SUCCESS, a UNITAID funded project, 
implemented by a consortium of global agencies, to generate evidence on the feasibility, appropriateness, 
acceptability, cost of HPV test screening and thermal ablation treatment. This presentation will detail the 
health systems approach to mainstreaming these new technologies. 

Methods: Aiming to screen with HPV test 40,000 women by June 2023 ages 30-49 from general 
population and 25-49 WLHIV and treat those eligible with thermal ablation or LEEP, 30 selected health 
facilities submitted to an initial assessment followed by enabling environment investment. Health 
Department (DOH) led collaboration is moving resources mobilization, procurement of essential 
equipment and supplies, policies update, health workers training, demand generation and information 
strengthening. Implementation research conducted aiming to generate evidence for scalability. 

Results: From Nov 2021 to June 2022, cervical cancer prevention program and services needs were 
identified; a National Technical Working Group, Research Advisor Group and laboratories network were 
established; norms, guidelines, training and informational materials and mobilization tools updated. 140 
health workers trained. 5,784 women screened with HPV test, 94% by self-sampling, 8.8% positive rate in 
general and 28.6% in WLHIV. Treatment was completed for 97 % of eligible HPV positive women 

Conclusions: DOH with Project SUCCESS - introduced nationally HPV testing and thermal ablation in 
Philippines and developed tools for the scalability. The continuing political commitment, partnership of 
stakeholders is key for sustainability, pushing the fight to eliminate cervical cancer in the Philippines.
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HIGH-RISK HUMAN PAPILLOMAVIRUS (HPV) CLEARANCE FOLLOWING THERMAL ABLATION 
AMONG WOMEN FROM THE GENERAL POPULATION, INCLUDING WOMEN LIVING WITH HIV IN 
MALAWI 

Chemtai Mungo1, Lameck Chinula2, Jessica Gingles3, Jennifer Smith4, Ivy Kalita5, Jennifer Tang1 
1University of North Carolina Chapel Hill School of Medicine, Obstetrics And Gynecology/global Women's 
Health, Chapel Hill, United States of America, 2University of North Carolina School of Medicine, 
Department Of Obstetrics And Gynecology, Chapel Hill, Malawi, 3University of North Carolina-Chapel Hill, 
School Of Medicine, Chapel Hill, United States of America, 4University of North Carolina at Chapel Hill, 
Gillings School Of Global Public Health, Chapel Hill, United States of America, 5UNC Project-Malawi, 
Obstetrics And Gynecology, Lilongwe, Malawi 

Introduction: In 2019, the World Health Organization (WHO) endorsed the use of thermal ablation to 
treat cervical precancer in low-and middle-income countries (LMICs). Data on the efficacy of thermal 
ablation from LMICs are limited, especially among women living with HIV (WLWH). We sought to 
determine the rates of high-risk HPV persistence at 12 months following ablation in Malawi. 

Methods: We obtained de-identified data from Ministry of Health registers at eight health centers in 
Lilongwe, from HPV-positive women aged 25 – 49 years who underwent ablation and attended a 12-
month post-treatment visit where HPV testing was repeated. High-risk (hr) HPV testing was performed 
using the GeneXpert assay, including overall and type-specific results for HPV16, HPV18/45, and other 
hrHPV. Age, HIV status, as well as overall and type-specific hrHPV infection status at baseline and 
follow-up, were analyzed. 

Results: Of 191 women, 35.1% self-reported to be living with HIV. The median age was 33 years (range 
25-49), which did not differ by HIV status (p=0.94). At baseline, 33 (17%) had HPV16 and 47 (25%) had 
HPV 18/45, and 19.4% had infection with more than one GeneXpert channel, which did not differ by HIV 
status. The mean time to follow-up HPV testing following ablation was 13.1 months (SD 2.3). Clearance 
of hrHPV infection at 12-months post-ablation was 61.8% (n=118) overall, and was similar among WLWH 
(55.2%, n=37) and HIV-negative women (65.3%, n=81) (p=0.151). Among those persistently HPV-
positive at follow-up, 20.7% and 14.0% of HIV-positive and HIV-negative women had multiple types of 
HPV (p=0.45). Analyses of type-specific HPV clearance are ongoing. 

Conclusions: Following thermal ablation, similar rates of HPV clearance by 12 months were observed 
among women living with and without HIV. Data on whether certain HPV types (e.g., HPV 16 & 18) are 
less likely to be cleared following ablation will inform future screening programs.
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RESILIENCE AND SUSTAINABILITY OF CERVICAL CANCER SCREENING IN THE PERUVIAN 
AMAZON: THE PROYECTO PRECANCER EXPERIENCE 
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Introduction: From January 1, 2018 – April 30, 2022, we monitored cervical cancer screening and 
management in a public health system in Iquitos, Peru serving 20,000 screen-eligible women to evaluate 
the resilience and sustainability of an HPV-based screening model in the context of the COVID-19 
pandemic and supply chain disruptions. 

Methods: HPV testing by GeneXpert was implemented in July 2019 with visual assessment for treatment 
(VAT) and thermal ablation of eligible, screen-positive women. Coverage targets were estimated as 
monthly number of unique screening tests in women 30-49 years based on needing to screen 70% of 
20,000 over a 3-year (VIA) or 5-year (HPV) period (n=389/month and 233/month, respectively). 

Results: During the initial, pre-pandemic introduction of the HPV screening program (07/2019-04/2022), 
3322 primary HPV screening tests were performed. Prior to the pandemic (07/2019-03/2020) the system 
screened on average 165.8 women/month. HPV screening rates following the first COVID lockdown were 
159.6/month (07/2020-11/2020), and 164.7/month (11/2021-04/2022) following the second COVID 
lockdown (50%, 48%, and 49% average monthly coverage, respectively). The highest four-month HPV 
screening rates were observed immediately before the pandemic, reaching 281.8/month (11/2019-
02/2022) or 85% screening coverage. While 2 notable pandemic-related disruptions in HPV screening 
occurred, the system was resilient in ultimately reaching screening targets following each disruption. 
Treatment with thermal ablation followed similar resiliency 
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trends. 

 

Conclusions: In a single public health system, HPV-based screening surpassed WHO elimination targets 
within 6 months of implementation. The system also fully rebounded after two consecutive system 
pandemic lockdowns and reached 5 year screening goals until an ultimate supply chain disruption. If 
supply chains can be stabilized, HPV-based screening appears resilient and sustainable as a cervical 
cancer prevention strategy in the Peruvian Amazon.
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“BARRIERS IN COMMUNITY PAP SMEAR LAB IMPLEMENTATION – EXPERIENCE AT FOUR 
REMOTE RURAL SUBCENTERS AT COMMUNITY HEALTH CENTER, KACHOLA, BHILWARA 
DISTRICT OF RAJASTHAN, INDIA” 

Lalit Mohan Sharma 
Mahatma Gandhi University of Medical Sciences and Technology, Medical Oncology, Jaipur, India 

Introduction: Cervical cancer is second commonest cancer in rural Indian females. Our prospective 
study aimed to establish a community PAP smear lab as part of (demonstrable) healthcare reforms in 
rural India. 

Methods: 1. The study involved 4 sub-centers at community health center (CHC), Kachola (Bhilwara) 
India. Community healthcare experts and oncologists formed the team. The travel time is 5-6 hours to 
reach the selected site. 2. A target population of 1970 women between 30-65 years was enlisted. 
Government doctors and female community health workers (CHW) were trained for PAP smear collection, 
staining, blood pressure and blood sugar measurement. 3. Community leaders were sensitized regarding 
the purpose of PAP smear labs and their cooperation for maximum participation. 4. Dates for screening 
camps were based on consensus amongst the community, health center personnel, considering local 
festivals to ensure maximum participation. 5. Qualified pathologists reported PAP smears- i. Reports were 
sent to participants while maintaining confidentiality. ii. Women with abnormal PAP Smears were linked to 
gynecologists of nearest government hospitals. 

Results: 1. 7 camps were held between February 2019 and January 2022. Total 197/1970 (10%) women 
participated. Most enlisted women remained absent due to loss of daily wages. 2. Majority (90%) were 
30-45 years aged from low socio-economic class. 3. Hemoglobin was less than 10 gm/dl in 90% 
participants. 4. Only 60/197 (30.4%) women agreed for PAP smear. None had pathologic abnormalities. 
5. Poor genital tract hygiene and infections were observed in 79/197 (40%) females. 6. Barriers in 
screening observed were lack of motivation, trust and embarrassment to expose genitals (even to 
healthcare professionals). 

Conclusions: 1. Education and motivation of the community is a major challenge. 2. Adequate 
incentives, incorporation of screening activities in CHWs’ primary job responsibilities may lead to 
improved community participation. 3. Successful national cancer screening programs needs 
decentralization with focus on rural health centers.
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ESTIMATING THE EFFECTS OF AGE AT STARTING SCREENING AND SCREENING INTERVAL 
FROM ENGLISH CERVICAL CANCER RATES 

Julian Peto, Clare Gilham 
London School of Hygiene and Tropical Medicine, Faculty Of Epidemiology And Population Health, 
London, United Kingdom 

Introduction: In 2004 the age at first screening invitation was raised from 20 to 25 in England. Little 
effect on cervical cancer prevention was expected because cervical cancer is rare below age 25. This 
was apparently confirmed, as there was no subsequent increase in incidence at age 20-24 for the birth 
cohort first screened at age 25. Cervical screening from age 25 or later is now recommended in most 
countries. 

Methods: English cervical cancer rates in 2003-2007 and 2014-2016 were compared for women aged 
25-29. 

Results: The annual cervical cancer incidence rate per million at age 25-29 in England has almost 
doubled, from 113 in 2003-2007 (women first screened at 20) to 206 in 2014-2016 (women first screened 
at 25). 

Conclusions: Cytology screening has little effect on cancer prevention within 5 years but a large effect 
beyond 5 years, and this is also likely to be true for HPV screening. These English cervical cancer rates 
in birth cohorts invited for screening from age 20 (born 1978) and from age 25 (born 1988) reflect the 
effects of a 5 or 10 year screening interval from a negative HPV test at age 15, because most women are 
HPV negative at age 15 but HPV infection is common at age 15-24. There is no evidence that the natural 
history of progression from HPV infection to cervical cancer or the effects of screening are different in 
young women, and cervical screening coverage is high (~80%) in England. These data therefore provide 
the best available evidence on the effects on cancer prevention of extending the screening interval from 5 
to 10 years as well as the age at which screening should begin in unvaccinated women.
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‘PLEASE MAKE THIS AVAILABLE IN ALL COMMUNITIES’: WOMEN’S PERCEPTION ON HUMAN 
PAPILLOMAVIRUS SELF-SAMPLE COLLECTION FOR CERVICAL CANCER SCREENING IN KENYA 

Valerian Mwenda1, Joan Paula Malenya1, James Njeru2, Lance Osiro2, Patricia Njiri2, Mary Nyangasi1 
1National Cancer Control Program, Ministry Of Health, Nairobi, Kenya, 2Non-communicable Diseases 
Program, Clinton Health Access Initiative, Nairobi, Kenya 

Introduction: Cervical cancer is the second most common cancer in Kenya, with over 5200 cases in 
2020. Despite evidence of increasing knowledge on cervical cancer screening in Kenya, screening uptake 
has remained sub-optimal. The World Health Organization has proposed human papillomavirus (HPV) 
testing as one of the three key interventions to advance towards cervical cancer elimination. Kenya 
conducted an HPV testing pilot project in 2019–2020. We present women’s perceptions on cervical 
cancer screening and HPV testing from the evaluation of the HPV pilot. 

Methods: We conducted nine focused group discussions (FGD) among women screened during the HPV 
pilot. Each FGD had 5–7 women, was moderated jointly by the evaluation team and a local community 
health worker, and lasted approximately 60 minutes. Two transcribers independently undertook 
transcription, and the transcripts compared in sentence structure and key messages. We deductively 
analyzed the data through organization, interpretation, pattern identification, tying patterns to pilot 
objectives and drawing informed and verifiable conclusions. 

Results: We identified four main themes on factors driving cervical cancer screening non-uptake: 1) The 
intrusive nature of cervical cancer screening procedures reduces uptake of cervical cancer screening; 2) 
Screening visit set-up and organization of the service also influence women’s perception of the screening 
procedure and affects follow-up visits; 3) Misconceptions on cervical cancer, the screening process and 
cancer in general also contribute to low screening uptake; 4) The main factor driving acceptability of HPV-
based screening is the possibility of self-sample collection; 5) A key challenge with HPV testing was 
interpretation and implication of a positive result, especially when the triaging test was negative. 

Conclusions: Self-sample collection for HPV testing can drive screening uptake in Kenya and possibly 
other low and middle-income countries. However, public health authorities need to strengthen 
communication and pre-screening counselling for women undergoing screening through HPV testing.
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Introduction: Starting in 2012, the Cervical Cancer Prevention Project in El Salvador (CAPE) compared 
cytology and colposcopy (control) with a novel screen-and-treat approach utilizing HPV testing (careHPV, 
Qiagen, Gaithersburg, MD) followed by cryotherapy (intervention). Findings from CAPE resulted in the 
national adoption of screen-and-treat, but it is essential to demonstrate the long-term effects of this 
approach to ensure its sustainability. Here, we present results of a 5-year evaluation of CAPE. 

Methods: From June 2018 to April 2022, community health promoters utilized listings that were created 
during CAPE to identify and recruit participants. Inclusion criteria were women aged 35 to 55, who had 
participated in CAPE, and who had their last HPV test between 5-6 years ago or cytology test at least 2 
years ago (as outlined in El Salvador’s guidelines). Exclusion criteria were pregnancy, and history of 
hysterectomy, cervical precancer or cancer. All participants were tested with careHPV at municipal health 
units. HPV positive (HPV+) women were referred to colposcopy and biopsy to determine further 
management. 

Results: A total of 6,222 women were enrolled. Of these, 2,445 had been in the control group and 4,077 
in the intervention one during CAPE. HPV positivity was higher in the control than the intervention group 
(269/2445 [11%] vs. 388/4,077 9.51%], p=.05), as was the proportion of cervical intraepithelial neoplasia 
grade 2 (CIN2+) among the HPV+ cases (41/269 [15.24%] vs. 28/388 [7.21%], p=.001). There was no 
significant difference in the proportion of invasive cancer cases (control: 1/269 [.003%] vs. intervention: 
4/388 [.01%], p=.34). 

Conclusions: After 5 years, fewer HPV+ and CIN2+ cases were found among women that participated in 
a HPV screen-and-treat strategy than those in a control group with cytology and colposcopy. These 
findings support the use of primary HPV screening in El Salvador and other countries that face challenges 
implementing cytology-based screening.
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Introduction: The Community Genomic Health Promotion program (CGHP) introduces precision 
medicine tools for cervical cancer prevention among users, providers, and administrators of primary 
health care systems. CGHP combines elements from the PRECEDE-PROCEED model (PPM), 
Community Based participatory Research (CBPR) and the NIH I-Corps hypothesis-driven research 
method of customer discovery to disseminate the use of DNA methylation algorithms in community-based 
cervical cancer prevention programs. 

Methods: Interviews and focus groups were conducted in Salud Integral para la Montaña (SIM) health 
care centers following the Logic Model shown on Figure 
1. 

 SIM is the largest Federally Qualified Health Center in Puerto Rico, serving 60,000 residents of medically 
underserved rural communities. Seven interview sessions were conducted with key informants (n=37) to 
identify existing genomic health promotion strengths and needs at SIM health centers in Corozal, 
Naranjito, Bayamón, Barranquitas, Toa Alta, Comerio and Orocovis (Figure 2).to identify existing 
strengths and needs An Interview Guide was created to standardize the information gathering interviews. 
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Information standardization is one of the tools that guide the CGHP program implementation based on 
community needs. The meetings were recorded, transcribed, and analyzed by the CGHP internal 
evaluator. A CGHP Formative Evaluation Report was prepared and shared with SIM 
administrators. 

 

Results: The most important preliminary findings of the multilevel strengths and needs assessment are 
summarized in Figure 3.
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Conclusions: Genomic health promotion efforts can be used to introduce molecular screening in 
biofluids. Acceptance is linked to the communication strategies used to convey messaging to different 
age groups. Moving forward we may consider using generational myths, knowledge, and age appropriate 
technological/literacy tools. We may also consider inviting to CGHP activities a diverse representation of 
health care providers, in addition to Family Physicians and General Practitioners, who may engage with 
women who do not undergo cervical cancer screening according to established guidelines.
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Introduction: The US Preventive Services Task Force has recommended against cervical cancer 
screening in average-risk women aged ≥65 years with adequate prior screening since 1996. Little is 
known about the utilization of cervical cancer screening-associated services in this age group. The 
objective of this study was to examine annual utilization trends over time in cervical cancer screening-
associated services, specifically cytology and human papillomavirus (HPV) tests, colposcopy, and 
cervical procedures (loop electrosurgical excision procedure, cone biopsy, and ablation) in Medicare fee-
for-service (FFS) beneficiaries. 

Methods: We used medical claims data for 100% of the Medicare FFS beneficiaries from 1999 through 
2019, from women aged ≥65 years with continuous FFS enrollment each year (15–16 million women per 
year). We analyzed four age groups: 65-69 years, 70-74 years, 75-79 years, and ≥80 years. Annual 
utilization rates per 100,000 women were calculated for each calendar year, overall and by age group. 
We used Joinpoint software to characterize piecewise log-linear time calendar trends in the overall age-
adjusted rates and calculated annual percent change and average annual percent change. 

Results: From 1999 to 2019, the percentage of women who received at least 1 cytology or HPV test 
decreased from 18.9% (2.9 million women) in 1999 to 8.5% (1.3 million women) in 2019, a reduction of 
55.3%; utilization rates of colposcopy and cervical procedures decreased 43.2% and 64.4%, respectively. 
Trend analyses showed a 4.6% average annual reduction in use of cytology or HPV testing during 1999–
2019 (P < 0.001). Utilization rate of colposcopy and cervical procedures decreased prior to 2015 (P < 
0.001) then plateaued during 2015–
2019. 
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Conclusions: While annual utilization of cervical cancer screening-associated services in the Medicare 
fee-for-service population over age 65 has decreased over the last 2 decades, over 1.3 million women 
and over 130,000 women aged ≥80 years received these services in 2019.
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Introduction: The National Cervical Cancer Screening Program (NCCSP) in Albania is pridominately 
based on HPV testing. The screening program will improve identification of women who are at higher risk 
for cervical cancer, detect in time the pre-cancer lesions, and treat them accordingly. 

Methods: The initial program targets women 40-50 years old, whom used self-sampling HPV test. 
Capacity building for the NCCSP implementation took place from February to June 2019 with 538 health 
professionals from 400 primary health care (PHC). 96% of surveyed women received their results in 25 
days. 

Results: 

High Risk HPV prevalence by age group 

Age Group HPV+ HPV+ (%) HPV- Total 

35-39 19 7.6% 223 251 

40-49 580 6.2% 8744 9314 

50-55 21 4.8% 415 437 

Total 620 6.2% 9382 10002 

 

High Risk HPV Prevalence, by Urban and Rural Areas 

 HPV+ HPV+ (%) HPV- TOTAL 

Rural 265 4.7% 5423 5688 
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High Risk HPV Prevalence, by Urban and Rural Areas 

 HPV+ HPV+ (%) HPV- TOTAL 

Urban 355 8.2% 3959 4314 

Total 620 6.2% 9382 10002 

 

In 2019 were distributed 13900 test kits in PHC and more than 10002 samples came 

back. The prevalence of HPV infection is 6.2%. The majority of women found self- 

sampling procedure very simple (60%) and not at all painful (72%). 87% of women 

with positive HR-HPV infection stated worries. Almost 80% of the women have 

received appropriate information during primary testing visit. 6.87% of women 

participating in the program were older or younger than the targeted category 

(prevalence of HPV 7.6%). At the time of the survey, around 90% of HPV-positive 

women followed up. From colposcopy, 27% of HPV-positive women resulted 

compatible with pre-cancer or cancer, while 73% reported negative results. 

Conclusions: The benefit of organized HPV screening has resulted in a further decline of incidence 
rates. It’s necessary to expand the screening program in 35-39 age group, since the age of the first 
sexual intercourse has been lowered.
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Introduction: Quality of screening programme services requires improvement in several European 
countries. Vulnerable women remain hard-to-reach or have low adherence to screening, thus contributing 
to health inequalities. The EU-funded project CBIG-SCREEN aims to reduce this gap by implementing 
cervical cancer screening (CCS) strategies co-constructed by and tailored for vulnerable women in 
Estonia, Portugal, and Romania. Our objective was to assess the capacity of the CCS programme in 
each country, and ultimately contribute to the co-construction of implementation strategies to improve 
participation to CCS and further management. 

Methods: A capacity assessment was conducted in the three countries (October 2021-July 2022) in three 
steps. Firstly, a desk review was carried out to assess the countries policies and guidelines related to 
CCS and especially for vulnerable women. Secondly, we conducted facility visits to screening and 
colposcopy centres to collect information in a structured way. A readiness score was ascribed to each 
facility in 8 dimensions – infrastructure, equipment and supplies, services, staffing, data management, 
procurement, infection control, and follow-up. Finally, key-informants were interviewed to understand key 
institutions’ organizational climate. Interviews were transcribed and coded using the CFIR codebook for 
implementation readiness. A strengths, weaknesses, opportunities, and threats (SWOT) matrix was 
developed for the local health system in each country using mixed-method analysis. The SWOT matrix 
was shared with local stakeholders for them to identify and prioritize areas for improvement. 

Results: While strengths and weaknesses differ between the three countries, they share similar issues 
related to invitation and follow-up of screen-positive women. Due to different health system organization 
and health services readiness, areas of priorities were linked to the diffusion of information, health 
information system, health providers’ training to vulnerability and assuring upstream care for screen 
positive. 

Conclusions: Capacity assessment provides valuable information to guide context-specific and 
prioritized strategies for system strengthening to improve CCS among vulnerable women.
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Introduction: The implementation of organized screening programs allows the early diagnostic of 
cervical cancer. Screening abnormalities require follow-up, diagnosis, and treatment in order to prevent 
cancer or treat cancer at an early stage. Despite the high coverage of HPV vaccines in Portugal, an 
organized screening based on the HPV test was implemented at the national level for cervical cancer. We 
intend to verify the prevalence of HPV HR types (other than HPV16 and/or 18) by cytological result in the 
first organized screening program in the region of Lisbon and Tejo Valley. 

Methods: HPV detection was carried out using Seegene's Anyplex II HPV HR according to the 
manufacturer's instructions. Reflex cytology was performed using the ThinPrep method and reported in 
accordance with the Bethesda System. 

Results: A total of 20443 women (age range 29-66 years) were screened between December 2018 and 
December 2022. Clinical algorithms refer all HPV16 and/or HPV18 positive women for colposcopy (468 – 
2.29%) and all samples with other HR HPV types (1749 – 8.56%) were forwarded to cytological 
evaluation; all the women with cell abnormalities were referred for colposcopy. The most prevalent HPV 
genotypes were HPV68 (18%), HPV31 (15%) and HPV52 (13%). HPV68 (13.15%), HPV66 (6.86%) and 
HPV52 (8.52%) were the most prevalent in women with negative cytology (n=1107, 63.29%); HPV68 
(3.09%), HPV31 (2.34%), HPV35 and HPV31 (1.86%) were the most prevalent in ASCUS (n=280, 
16.01%); HPV31 (1.89%), HPV52 (1.66%) and HPV51 (1.83%) were the most prevalent in LSIL (n=200, 
11.04%); HPV31 (0.51%), HPV51 (0.40%) and HPV52 (0.34%) were the most prevalent in HSIL (38-
2.17%); the only carcinoma identified in this group had HPV33. 

Conclusions: HPV68 is the most prevalent HPV in our study, which can be related to the introduction of 
the vaccine in the National Vaccination Plan. The high prevalence of HPV68 has not confirmed in higher 
grade lesions.
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Introduction: Transgender women (TGW), Male Sex Workers (MSW) and Female Sex Workers (FSW) 
are disproportionately affected by Human papillomavirus (HPV), but the risk among these populations 
remains understudied, especially in low and middle-income countries. 

Methods: Between September 14 to November 30, 2022, anorectal-swabs (AS) from 484 TGW, 220 
MSW and cervical-swab from 126 FSW were collected from Dhaka and Jessore districts of Bangladesh. 
Testing for HPV DNA was conducted on the specimens by using a commercial real-time PCR kit (Hibribio 
Ltd, Hong Kong) for the detection of 17 high-risk (HR) and six low-risk (LR) HPV genotypes (GTs). 

Results: The median age of TGW and MSW was 27 years, and FSW, 30 years. Any HPV was detected 
in 74% of TGW, 72% of MSW and 39% of FSW. HR-HPV infection was detected in 65% of the TG, 
followed by 62% MSW and 31% FSW. At least one HR-HPV was detected in 59% of the participants. 
Among HR-HPV, GT-16 was the most predominant (32%) followed by GT-58 (18%), GT-52 (17%), GT-18 
(14%), GT-33 (5%), and GT-31 (4%) which are present in the current vaccines. In contrast, one-third of 
the HR-HPV genotypes identified in this population are not covered by the current HPV vaccines, such as 
GT-39 (17%), GT-59 (12%), GT-53 (11%), GT-82 (9%), GT-56 (5%), GT-51 (3%), GT-35 (2%), GT-68 
(2%), and GT-73 (1%). The HPV detection rate was significantly higher in anal specimens than in cervical 
swabs. The anal specimens were also significantly less likely than cervical swabs to be naïve to GT-16; 
the scenario is just the opposite for GT-18. 

Conclusions: This study reports, for the first time in Bangladesh, high rates of HPV infections and their 
genotypes in TGW, MSW and FSW. These results warrant routine vaccination among these populations 
who are still naïve to any HPV vaccines.
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Introduction: Clinical Decision Support (CDS) based on computable guidelines could improve cervical 
cancer screening and management (CCSM) outcomes by increasing guideline adherence. However, 
differences between electronic health record (EHR) user interfaces, integration techniques, and workflows 
make integrating CDS burdensome. The Centers for Disease Control and Prevention (CDC) is supporting 
three clinical pilots focused on integrating CCSM CDS into separate clinical workflows, understanding 
how workflow interruptions can be minimized and how clinician interactions with CDS can be improved. 

Methods: Current health technology standards define interoperable and widely supported methods of 
invoking CDS from within an EHR system. However, the effect CDS has on the clinician’s user 
experience varies between health organizations. Three clinical pilots will be conducted using differing 
EHR systems, clinical workflows, and integration strategies. Working closely with clinicians will allow for 
insight into where CDS fits into their workflows, and what gaps may exist in translating CDS 
recommendations to an EHR interface. 

Results: Clinician feedback will be used to iteratively refine how CCSM CDS tooling interacts with EHR 
user interfaces. This iterative improvement will allow for the development of a common, streamlined 
integration strategy for clinician-facing CDS with support for patient engagement. 

Conclusions: Health technology standards define consistent methods of integrating CDS into a health 
system, but how CDS interacts with existing workflows and clinical user interfaces varies between 
organizations. Piloting will demonstrate that integration can be streamlined to improve clinician efficiency 
and scalability of future CDS tools.
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Introduction: Human papillomavirus (HPV) vaccination represents part of the best strategy to reduce and 
eliminate HPV-related diseases, especially cervical cancer. However, since launching in 2016, the 
coverage of HPV vaccines in mainland China has not been assessed. This study investigated the 
knowledge, attitude, and HPV vaccine uptake among female adults in mainland China. 

Methods: We conducted a cross-sectional online survey in a random sample of female adults aged 18 to 
52 years between 5 March to 7 April 2022 in seven geographical regions of China. The survey was 
composed of sociodemographic information, knowledge of the disease and its prevention, attitudes, and 
HPV vaccination practice. Women's knowledge of cervical cancer prevention was assessed and scored. 
Multivariate logistic regression was conducted to explore determinants associated with HPV vaccination 
practice and vaccination willingness. 

Results: A total of 4,220 female adults (36.5±7.8y) were included in the final analysis. The median 
knowledge score was 15.24 out of 23. More than 75% of female adults remained unvaccinated, although 
94.8% of them expressed a positive attitude towards HPV vaccination. Age, ethnicity, education level, 
marital status, occupation, vaccination history, and knowledge of HPV could influence vaccination 
practice. In addition, those younger female adults, the Han race, those who had health insurance, had a 
history of vaccination, and had known HPV before are more willing to vaccinate. 

Conclusions: Overall, the overall vaccination coverage was low though Chinese female adults have 
strong intentions to vaccinate. Meanwhile, the knowledge level of cervical cancer and its prevention was 
found to be moderate. Multiple factors influence the vaccination practice and willingness to vaccinate. Our 
findings may provide guidance on future health education and training to help accelerate the promotion of 
the HPV vaccine in mainland China.
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Introduction: Human papillomavirus (HPV) infection is a common sexually transmitted disease, with 
persistent infection with high-risk strains leading to malignant conditions such as cervical cancer. The 
HPV vaccine is a well-known primary preventive measure for HPV infections. In 2019, Zambia rolled out 
the free national HPV vaccination program targeting 14-year-old girls. However, the annual coverage is 
variable, with rates as low as 33% for 2021. Previous studies have shown that medical doctors’ vaccine 
recommendation is one of the key strategies in improving HPV vaccine uptake 

Methods: We conducted a cross-sectional study between September and December 2020. We used the 
analysis of variance to assess the mean differences in the overall scores for knowledge, attitude and 
practices towards the HPV vaccine. In addition, structural equation modelling (SEM) was used to test the 
traditional education theory as medical doctors’ HPV vaccine knowledge, attitude, and practices cover 
several facets, and SEM can model latent variables. 

Results: We enrolled 121 medical doctors, of whom 67 (44.6%) were male. The majority, 76 (62.8%), 
were registrars and 79 (65.3%) had more than ten years of clinical experience. The overall mean 
knowledge, attitude, and practice score of the HPV vaccine mean (SD) were 70.2 (15.1), 72.1 (18.5) and 
77.1 (28.9), respectively. More than half of the medical doctors would advise anyone eligible to take the 
HPV vaccine 66 (54.6%). There was a positive correlation between attitude and practice towards the HPV 
vaccine (β= 0.03, p=0.017). Conversely, there was no evidence of a correlation between overall HPV 
knowledge and attitude (β = 0.01, p = 0.670) and rank of the medical doctors (β = -7.87, p = 0.355). 

Conclusions: Knowledge was high with good attitudes and practices among medical doctors, which are 
vital in vaccine recommendation and subsequent uptake.
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SYSTEMATIC REVIEW OF DATA SYSTEMS RELATED TO CERVICAL CANCER AND HPV 
VACCINATION IN SELECTED MIDDLE-INCOME COUNTRIES 

Wei (Vivian) Wang1, Ya-Ting Chen1, Yunwen Xu2, Yi Guo3 
1Merck & Co., Inc., Center For Observational And Real-world Evidence, Rahway, United States of 
America, 2Johns Hopkins Bloomberg School of Public Health, Epidemiology, Baltimore, United States of 
America, 3University of Florida, Health Outcomes & Biomedical Informatics, Gainesville, United States of 
America 

Introduction: Cervical cancer is the fourth most common cancer in women. About 90% of the cervical 
cancer cases are linked with Human papillomavirus (HPV). Multiple public health agencies, including the 
WHO, have made the call to action for the elimination of cervical cancer. To assess the progress towards 
the elimination goal, population-level studies that evaluate the disease burden, and the impact and 
effectiveness of HPV vaccination and cervical cancer screening are needed. To conduct these studies, 
robust data are required for continuous evaluation and tracking against established targets. The goal of 
our study is to examine whether there exist reliable data systems in middle-income countries (MICs) that 
can support HPV-related research. 

Methods: Following the PRISMA checklist, we conducted a systematic literature review to summarize 
data systems that contain information on cervical abnormalities and cervical cancer, HPV vaccination 
coverage, and cervical cancer screening in nine MICs: South Africa, Mexico, Turkey, Kenya, Russia, 
Philippines, Vietnam, Brazil, and Indonesia. We developed relevant keywords and searched PubMed for 
studies published in the past ten years. Two reviewers independently screened the retrieved articles in 
two rounds of screening. In each round, disagreements were discussed to reach a consensus or resolved 
by a third reviewer. 

Results: Fifty-three studies were included in the final information extraction. The numbers of studies by 
country are: Brazil (26), South Africa (10), Mexico (5), Turkey (5), Kenya (3), Russia (3), Vietnam (1), 
Philippines (0), and Indonesia (0). South Africa, Brazil, and Mexico had data systems related to cervical 
abnormalities and cervical cancer and cervical cancer screening. Turkey, Kenya, and Russia had data 
systems related to cervical abnormalities and cervical cancer. Vietnam had data systems related to HPV 
vaccination coverage. Philippines and Indonesia had no relevant studies. 

Conclusions: There is a lack of data systems in MICs that can support HPV-related research.
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SYSTEMATIC LITERATURE REVIEW ON HUMAN PAPILLOMAVIRUS VACCINATION 
RECOMMENDATIONS IN NATIONAL IMMUNIZATION PROGRAMS IN SELECT AREAS IN THE 
ASIA-PACIFIC REGION 

Isaya Sukarom1, Lily Wu2, Queenie Wong3, Omer Zaidi4, Frieda Du5, Alyssa Simon4, Mark Bernauer4 
1MSD Thailand, Center For Observational And Real-world Evidence, Bangkok, Thailand, 2MSD Taiwan, 
Global Medical And Scientific Affairs, Taipei, Taiwan, 3MSD Hong Kong, Global Medical And Scientific 
Affairs, Hong Kong, Hong Kong PRC, 4OPEN Health, Evidence And Access, Bethesda, United States of 
America, 5OPEN Health, Evidence & Access, Shanghai, China 

Introduction: Literature on current human papillomavirus (HPV) vaccination programs in the Asia-Pacific 
(AP) region is limited. This review aims to provide data on the current status of HPV vaccination programs 
in select AP areas (Hong Kong, Indonesia, Japan, South Korea, Malaysia, the Philippines, Singapore, 
Taiwan, Thailand, and Vietnam). 

Methods: A systematic literature review was conducted from January 1, 2000, to February 25, 2022, 
using Medline and Embase. Grey literature searches were also performed of national 
government/ministry of health websites for the 10 areas. Information on the current HPV vaccination 
program in each area, including descriptions, recommendations, funding, and coverage (e.g., female 
only, catch up cohort, gender-neutral vaccination), were extracted. 

Results: Eight of the 10 AP areas of interest include HPV in the national immunization programs (NIPs) 
for school-aged girls (Hong Kong, Japan, Malaysia, the Philippines, Singapore, South Korea, Taiwan, and 
Thailand). Singapore also has a National Adult Immunization Schedule that includes HPV vaccination for 
women aged 18 to 26 years. Indonesia has a demonstration program that was started in 2016. HPV 
vaccinations are currently not part of the NIP in Vietnam. Males are not included in HPV vaccination 
programs in any of the 10 areas. As of 2022, 1 vaccine option is included in the NIP for 6 areas: 
nonavalent HPV vaccine (9vHPV) in Hong Kong and Taiwan; quadrivalent vaccine (4vHPV) in Japan, the 
Philippines, and Thailand; and bivalent vaccine (2vHPV) in Singapore and Malaysia. The NIP in South 
Korea includes 2vHPV and 4vHPV. 

Conclusions: While HPV NIPs are present in females in the AP region, opportunities remain to 
strengthen NIPs in broader populations (e.g., males, catch-up cohorts) to expand public health impact 
and provide gender equity in HPV vaccination.
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PUBLIC HEALTH PRACTICE CHANGE FOR ADDRESSING HPV VACCINE HESITANCY IN BRITISH 
COLUMBIA, CANADA: HPV VACCINE UPTAKE PROJECT 

C.Sarai Racey1, Jenny Nijhoff2, Carolyn Hutton2, Deb Baumann2, Laura Hoyseth2, Brett 
Hodson3, Charmaine Enns2, Laurie Smith4, Julie Bettinger5, Manish Sadarangani5, Monika Naus6, Gina 
Ogilvie1 
1University of British Columbia, School Of Population And Public Health, Vancouver, Canada, 2Island 
Health, Comox Valley Health Unit, Courtenay, Canada, 3BC Patient Safety and Quality Council, 
Measurement System For Physician Quality Improvement, Courtenay, Canada, 4BC Cancer, Cancer 
Control Research, Vancouver, Canada, 5University of British Columbia, Pediatrics, Vancouver, 
Canada, 6BC Centre for Disease Control, Communicable Dieseases And Immunization Service, 
Vancouver, Canada 

Introduction: HPV vaccine (HPVV) coverage rates in British Columbia’s school-based immunization 
program have remained below 70% since its introduction in 2008. This project aimed to leverage Public 
Health Nurses (PHNs), who typically administer HPVV in the school-based program (to 11-12 year-olds), 
to increase HPVV uptake through the implementation of tailored messaging with HPV vaccine-hesitant 
parents. 

Methods: In collaboration with PHNs, a practice change was implemented in the 2019/2020 school year, 
to increase HPVV uptake. PHNs called two groups of parents, those who had not returned a consent 
(NC) form and those who declined HPVV on the consent form, and used motivational interviewing (MI) to 
identify and address parental vaccine concerns using tailored messaging. The number of parents called, 
telephone consents completed, parental vaccine concerns, conversation length, and audit of subsequent 
HPVV receipt were collected. 

Results: A total of 137 parents received a phone call attempt, of which NC accounted for 58% (79/137) of 
calls, and 38% (49/137) were due to declining HPVV. PHNs completed conversations with 88 parents. Of 
those who initially declined, 10% (4/39) provided telephone consent and their child subsequently received 
the HPVV, and an additional 17% (6/35) who did not consent by phone went on to receive HPVV. Among 
NC, 49% (21/43) provided HPVV consent by phone. Concerns about vaccine safety were cited by 27% 
(24/88) of parents. 

Conclusions: The addition of a telephone call to vaccine-hesitant parents using tailored messaging 
showed moderate increases in HPVV consent and uptake. Vaccine hesitancy was expressed through 
initially declining consent, but also, through disengagement from the consent process. HPV vaccine-
hesitant parents are a challenging population to move towards vaccine acceptance. To reach the 90% 
coverage target, multiple approaches will be needed to further increase vaccine uptake in the school-
based HPV immunization program.
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PARENTS’ VIEWS ABOUT HPV VACCINE AND HESITANCY TOWARDS VACCINATION DURING 
THE COVID-19 PANDEMIC IN PUERTO RICO 

Derick Pérez-Guzmán1, Diana T. Medina-Laabes1, Olga L. Díaz-Miranda1, Erick L. Suárez-Pérez1, Ana P. 
Ortiz2, Pamela C. Hull3, Vivian Colon-Lopez1 
1Comprehensive Cancer Center - University of Puerto Rico, Cancer Control And Population Sciences, 
San Juan, Puerto Rico, 2Graduate School of Public Health, University of Puerto Rico Medical Sciences 
Campus, Department Of Biostatistics And Epidemiology, San Juan, Puerto Rico, 3University of Kentucky, 
College of Medicine, Markey Cancer Center, Department Of Behavioral Science, Lexington, United 
States of America 

Introduction: In 2018, Puerto Rico (PR) implemented the human papillomavirus (HPV) vaccine as a 
school-entry requirement for adolescents. Studies have shown that an optimal HPV vaccination for 
teenagers might be affected by parental vaccine hesitancy, lack of knowledge, and inconsistent provider 
recommendations. We estimate the association between HPV vaccination knowledge and agreement 
with this vaccine as a school-entry requirement, respectively, and general vaccine hesitancy during the 
COVID-19 pandemic. 

Methods: A sample of 114 parents (21 years old or more) completed an online survey in Spanish about 
their opinion of HPV and COVID-19 vaccination using social media from November 2021-January 2022. 
We used eight adapted questions from the Parents Attitudes about Childhood Vaccines (PACV) Scale to 
identify vaccine-hesitant parents. Descriptive analyses were performed. To determine the magnitude of 
association with HPV vaccination knowledge and agreement with the HPV vaccine school-entry 
requirement, adjusted odds ratios (ORadjusted) were estimated with 95% confidence intervals. 

Results: The parents interviewed had a mean age of 42 years old (±11.12) and 88.6% were females. A 
third (36%) of the respondents were hesitant about vaccination. Logistic regression multivariate model 
showed that those who reported limited knowledge about HPV vaccine had 53% higher odds of being 
hesitant toward vaccination than those with sufficient knowledge (ORadjusted: 1.53, CI 95%: 0.65-3.59); 
however, this relative excess was not significant (p>0.05). Parents who disagreed with the HPV vaccine 
school-entry policy were significantly more likely to be hesitant against vaccination, when adjusting for 
age and sex (ORadjusted: 11.99, IC 95%: 4.49-31.99). 

Conclusions: Understanding vaccine-hesitant parents’ views is essential to provide adequate education 
strategies. Overcoming vaccination distrust and the importance of school-entry policies in public health 
requires trusted messengers with updated, accurate and reliable information to ensure that parents are 
fully informed about the importance and safety of the HPV vaccine and reduce the burden of HPV-related 
cancers in Puerto Rico.
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ATTITUDES TOWARDS HPV VACCINATION AMONG URBAN GAY, BISEXUAL AND OTHER MEN 
WHO HAVE SEX WITH MEN IN CANADA 

Anna Yeung1, Veronika Moravan2, Catharine Chambers3, Ramandip Grewal4, Marc Brisson5, Troy 
Grennan6, Alexandra De Pokomandy7, Joseph Cox8, Gilles Lambert9, David Moore10, François 
Coutlée11, Shelley Deeks12, Chantal Sauvageau5, Gina Ogilvie13, Darrell Tan1, Nathan 
Lachowsky14, Daniel Grace3, Rosane Nisenbaum1, Jody Jollimore15, Trevor Hart16, Ann Burchell17 
1Unity Health Toronto, Map Centre For Urban Health Solutions, Toronto, Canada, 2VM Stats, ', Toronto, 
Canada, 3University of Toronto, Dalla Lana School Of Public Health, Toronto, Canada, 4Public Health 
Ontario, Health Protection, Toronto, Canada, 5Université Laval, Département De Médecine Sociale Et 
Préventive, Quebec City, Canada, 6BC Centre for Disease Control, Vancouver, Vancouver, 
Canada, 7McGill University, Department Of Family Medicine, Montreal, Canada, 8McGill University, 
Epidemiology, Montreal, Canada, 9Direction régionale de santé publique de Montréal, -, Montreal, 
Canada, 10British Columbia Centre for Excellence in HIV/AIDS, -, Vancouver, Canada, 11Université de 
Montréal, Laboratoire De Virologie Moléculaire, Centre De Recherche Du Centre Hospitalier De 
L'université De Montréal (crchum), Et Département De Microbiologie, Infectiologie Et Immunologie, 
Montréal, Canada, 12Nova Scotia Health Authority, Department Of Health And Wellness, Halifax, 
Canada, 13University of British Columbia, School Of Population And Public Health, Vancouver, 
Canada, 14University of Victoria, School Of Public Health And Social Policy, Victoria, Canada, 15CATIE, -, 
Toronto, Canada, 16Toronto Metropolitan University, Psychology, Toronto, Canada, 17Li Ka Shing 
Knowledge Institute, St. Michael’s Hospital, Unity Health Toronto, Department Of Family And Community 
Medicine And Map Centre For Urban Health Solutions, Toronto, Canada 

Introduction: INTRODUCTION: HPV vaccine for gay, bisexual and other men who have sex with men 
(GBM) aged ≤26 years is publicly funded in the Canadian provinces of Ontario, Quebec, and British 
Columbia. We examined HPV vaccine attitudes among GBM aged 16+ years living in Toronto, Montreal 
and Vancouver. 

Methods: METHODS: Engage is a community-recruited cohort study; GBM enrolled between 2017 and 
2019 and were followed every 6-12-months. At the 3-year visit, we asked vaccinated and unvaccinated 
participants about their agreement with statements adapted from the 5C scale (confidence, constraints, 
complacency, calculation, collective responsibility; Betsch et al 2018, PLoS One) We compared 
proportions agreeing (strongly agree/agree), neutral (neither agree nor disagree), and disagreeing 
(disagree/strongly disagree) by self-reported HPV vaccination status (3 doses/<3 doses/not vaccinated) 
and by age (≤26/>26) at the time of questionnaire using the Kruskal-Wallis test. 

Results: RESULTS: A total of 1419 participants aged 19-83 years responded to statements about 
vaccine attitudes (854 Montreal; 232 Toronto; 333 Vancouver). Of these, 8.5% (120/1419) were aged ≤26 
years; 20.4% received 3 doses (n=290/1419); and 15.4% received <3 doses (n=218/1419). Agreement 
that ‘HPV vaccine is safe’ was relatively high overall but significantly lower among unvaccinated older 
participants compared to unvaccinated younger participants (p=0.01, Figures 1 and 2). A higher 
proportion of unvaccinated younger participants agreed that it was ‘inconvenient to attend vaccination 
appointments’, compared to unvaccinated older participants (p=0.0002). Unvaccinated participants were 
more neutral in their responses (range 10%-43%) than 3-dose or <3-dose vaccinated participants (range 
0%-25%).
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Conclusions: CONCLUSIONS: As expected, most participants viewed HPV vaccination as safe. 
Unvaccinated participants were more neutral on the 5C scale as opposed to outright disagreement. We 
recommend that vaccination campaigns promote greater awareness of the safety of the HPV vaccine, 
and that programs improve accessibility and convenience.
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SUPPORT FOR VOLUNTARY HPV SCHOOL-BASED VACCINATION IN GERMANY – RESULTS OF A 
COUNTRY-WIDE SURVEY IN 2022 
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Introduction: HPV vaccination rates in Germany are low among 15-year-old girls (47%) and boys (5%). 
Given the link between high HPV vaccination coverage and school-based HPV vaccination in other 
countries, the latter often has been discussed as a strategy able to increase significantly vaccination 
coverage in Germany. However, little is currently known about how the German population would support 
such a program. Therefore, the objective was to find out how the German population is willing to support 
a voluntary school-based HPV vaccination program. 

Methods: We mandated a market research company to conduct a representative multi-topic telephone 
survey in 2022. German citizens aged 14 and over with at least one fixed network connection or at least 
one cell phone were interviewed. We used descriptive statistics for the data analysis. 

Results: A total of 1,013 German citizens were surveyed: 49% of respondents were men and 51% 
women, 83% were living in former Western Germany and 17% in former Eastern Germany. Around 71% 
of respondents would support voluntary HPV vaccination programs in schools. The willingness to support 
such program is particularly high among adolescents aged 14 to 17 years (97%), school pupils (96%), 
adults aged 40 to 49 years. There was a significant difference in motivation to support the program 
between men (75%) and women (67%), a non-significant difference between Eastern (81%) and Western 
Germany (78%). The highest willingness in federal states was in Schleswig Holstein (95%), the lowest in 
Bavaria and in Baden-Württemberg (73%). 

Conclusions: This survey shows a high public support for HPV school-based vaccination. Despite the 
difference between men and women as well as between federal states, which may challenge the program 
in Germany, the momentum of general high support should be used for the implementation of school-
based HPV vaccination in the country.
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PERI-TREATMENT USE OF PROPHYLACTIC HPV VACCINES IN PATIENTS WITH HPV-
ASSOCIATED DISEASE: REVIEW OF THE MECHANSIM OF ACTION 
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America, 2University of Cambridge, Department Of Pathology, Cambridge, United Kingdom, 3Hospital 
Clinic Barcelona, Gynecology Oncology Unit, Barcelona, Spain, 4Medical University of Vienna, 
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France, 6Merck & Co., Inc., Global Medical Affairs, Oncology Pipeline And Innovative Strategies, Rahway, 
United States of America, 7Merck & Co., Inc., Global Medical And Scientific Affairs, Rahway, United 
States of America 

Introduction: Individuals with HPV-related disease remain at risk for subsequent HPV-related infection 
and disease after undergoing treatment for specific HPV-related lesions. Prophylactic HPV vaccines have 
shown benefits in preventing subsequent HPV-related disease when administered before or soon after 
treatment. However, the terminology used to describe vaccine effects in these populations is ambiguous, 
sometimes implying adjuvant or direct therapeutic effects, which would be considered off-label. In such 
cases, the terminology can become misconstrued and cause confusion about when vaccination can be 
effective and how it works. 

Methods: We reviewed the published evidence for using prophylactic HPV vaccines in patients with HPV-
associated disease before, during or after treatment, in the context of potential mechanisms by which 
individuals with HPV-associated disease may or may not benefit from vaccination. 

Results: Based on the current understanding of the HPV life cycle and vaccine mechanism of action, 
prophylactic HPV vaccination is not expected to clear active persistent HPV infection or unresected HPV-
associated dysplastic tissue remaining after surgery. However, vaccination may reasonably be expected 
to prevent new HPV infections caused by a different HPV type as well as re-infection with the same HPV 
type, whether from a new exposure to an infected partner or through autoinoculation from an adjacent 
productively infected site. 

Conclusions: Given the reviewed virus biology and vaccine mechanism of action, vaccination should be 
termed prophylactic HPV vaccination regardless of past or present HPV disease. Precise terminology 
relating to use of prophylactic vaccines in this population is critical to avoid the incorrect expectation that 
prophylactic vaccines have direct therapeutic potential.
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HPV VACCINATION CAN INTEGRATE OTHER ADOLESCENT HEALTH SERVICES IN TANZANIA 
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Introduction: Integration of adolescent health services alongside human papillomavirus (HPV) 
vaccination delivery in low-resource settings has been recommended, but seldom implemented as part of 
routine HPV immunization. This well-studied example from Tanzania provides insights into what is 
feasible. The Ministry of Health (MOH), supported by Gavi and Jhpiego, the Johns Hopkins University 
affiliate, implemented the “HPV Plus” program over 2019-21. This provided health education, and 
screening of nutrition and vision, alongside HPV vaccination; most during school outreach, and also at 
facility and community levels. 

Methods: Jhpiego, the International Vaccine Access (IVAC) at the Johns Hopkins University, and the 
Muhimbili University of Health and Allied Sciences collaborating with government authorities, conducted a 
mixed-methods evaluation. This included in-depth qualitative interviews into feasibility and acceptability in 
mid-2021, supplemented by analysis of service delivery and coverage data between 2021 and 2022. 

Results: Interviews demonstrated high overall feasibility and acceptability. Specific issues of staffing, 
time management, resourcing and communications were identified as needed to improve scalability and 
sustainability within the broader HPV vaccination program. Service delivery data showed at least 90% of 
vaccinated 14 year old girls received the additional screening package, and education successfully 
delivered to a broader range of girls and boys. Many nutrition or vision problems were referred but 
stronger integration of schools with health services was needed. Administrative immunization coverage 
showed HPV Plus implementing regions as top performers in the country, demonstrating that the 
integrated package did not adversely impact coverage. Costs of the additional services, at less than 
USD1 per girl plus outreach costs, were judged as feasible within the continuing national HPV vaccination 
program. 

Conclusions: Integration of a tailored package of adolescent health interventions can be feasibly 
delivered alongside routine HPV vaccination in Tanzania. Government support, and attention to specific 
aspects of management, staffing, resourcing and communications are essential to scale-up.
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HPV VACCINES UPTAKE IN KENYA: ACTIVE OUTPATIENT (OPD) SCREENING AND REFERRAL 
OF GIRLS CAN CLOSE MISSED OPPORTUNITIES GAPS FOR HPV VACCINATION 

Vincent Omondi1, Faith Mutuku1, Olive Osoro2, Rakiya Abdullahi1,3, Kephar Mogere4, Antony 
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Introduction: The Human Papilloma Virus (HPV) vaccine is the primary prevention of virus-attributable 
cervical cancer. Although school based approach has yielded higher coverage, the primary service 
delivery approach for HPV is facility based in line with national routine immunization. In 2019, Kenya 
rolled out the two-dose HPV vaccine to 10-year-old girls, with the doses delivered six months apart. 
Despite progress made in the first year, coverage rates dropped in 2020 due to the COVID-19 pandemic 
that necessitated school closures. This program leveraged facility outpatient (OPD) attendance as an 
opportunity for closing missed opportunities for HPV vaccination. 

Methods: This work evaluated facility-based screening and referral system for HPV vaccine, utilizing 
DHIS2 data and a difference-in-difference regression analysis. It compared 28 public health facilities with 
14 implementing active screening for 7 monthsPatients within the target cohort, were actively screened 
for HPV vaccine eligibility at the OPD and offered an opportunity for vaccination. Analysis was conducted 
using Stata-15. 

Results: At baseline and endline, 721 and 1,198 girls received HPV-1 while 959 received HPV-2 in 
control facilities. For HPV-1, there was no statistical difference in uptake in control sites (MD 9.0, P-value 
0.288 CI [8.52 – 28.39]). In the intervention facilities, HPV-1 doses administered increased significantly 
from 1,810 to 4,434, with a statistically significant result (MD 63.0; P-value 0.019, 95%CI [10.4 – 114.6]) 
and 2.85 times more girls received HPV-2 (IRR 2.85, P-Value <0.005 95%CI 2.430-3.354). Coverage in 
intervention facilities increased by 49%(IRR 1.474 P-value <0.005 95%CI [1.324 – 1.641]. 

Conclusions: A standardized offer to screen and vaccinate children accompanying caregivers or those 
attending health facilities for other services is feasible to scale up with minimal additional human 
resources. The active screening was acceptable to HCWs and caregivers and is a promising strategy to 
expand vaccines coverage while closing missed opportunity gaps for HPV vaccination.
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IMPACT OF A PAPILLOMAVIRUS VACCINATION PROMOTION PROGRAM IN MIDDLE SCHOOL TO 
RAISE VACCINAL COVERAGE IN REUNION ISLAND 

Phuong Lien Tran1, Emmanuel Chirpaz2, Antoine Bertolotti3, Malik Boukerrou1 
1University Hospital South Reunion, Gynecology And Obstetrics, Saint Pierre Réunion, Reunion 
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Introduction: In Reunion Island, cervical cancer is the third most common cause of cancer in women. 
Primary prevention is based on HPV vaccination, yet coverage rate is low (12.2%). The objective of the 
study was to evaluate the impact of a health promotion program on the proportion of middle school girls 
who have completed HPV vaccination schedule. 

Methods: In this prospective, controlled intervention study of superiority, 12 classes were randomly 
selected in an intervention school where the promotion program took place, and in a control school where 
no specific intervention was planned. The program combined: students information during school classes, 
parents information by letter and phone calls, general practitioners information by letter and video 
conference call, free school-based vaccination (in a "health bus" parked in the schoolyard) with 
nonavalent HPV vaccine. 

Results: In the intervention group, completion was achieved for 26 girls, which was significantly higher 
than in control group (3 girls, p<10-3). Initiated vaccination was also higher in intervention group (31 girls 
vs. 6 girls in control group, p<10-3). Same results were obtained for boys as for full or partial scheme (7 
boys vs. 0, p=0.01; 16 boys vs. 1, p<10-3, respectively). 

Conclusions: Implementing a health promotion program and offering free school-based vaccination 
raised vaccination coverage. These results are promising and may be a stepping stone to expand this 
program to the whole Reunion Island and hopefully someday decrease the burden of cervical cancer.
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UNDERSTANDING BARRIERS AND MOTIVATIONS TO PAPILLOMAVIRUS VACCINATION IN A 
MIDDLE SCHOOL IN REUNION ISLAND 

Phuong Lien Tran1, Emmanuel Chirpaz2, Antoine Bertolotti3, Malik Boukerrou1 
1University Hospital South Reunion, Gynecology And Obstetrics, Saint Pierre Réunion, Reunion 
Islands, 2University Hospital North Reunion, Epidemiology, Saint Denis, Reunion Islands, 3University 
Hospital South Reunion, Infectious Diseases, Saint Pierre Réunion, Reunion Islands 

Introduction: In Reunion Island, papillomavirus (HPV) vaccination coverage is low. A study encouraging 
vaccination in middle school, showed low rate of participation. The main objective of the study was to 
understand barriers and motivations to HPV vaccination in populations yet sensitized to its benefits. 

Methods: The study was conducted among the population around the intervention school where the 
health promotion program was conducted during school year 2020-2021. Semi- structured face-to-face 
interviews, were conducted among children, children’s parents, school staff, general practitioners, 
association members. A qualitative study was adopted using a grounded theory approach to obtain an 
indepth understanding of issues pertaining to HPV vaccination. 

Results: A total of 19 school staff members, 20 parents of middle school children, 39 children, 5 general 
practitioners and 3 association members were interviewed in May 2021. Anti- vaccination attitudes could 
be explained by: fear of serious adverse effects due to lack of information and knowledge, mistrust of 
scientists and pharmaceutical industry, importance of the relay by social networks. School, general 
practitioners, story-telling testimonials and chasing fame on television, played a central role to invert the 
balance and motivate children’s vaccination. 

Conclusions: Specificities of our population was fear for teenage pregnancy, which rate is high in 
Reunion Island. We should lift this taboo related to sexuality and encourage dialogue between children 
and their close social network. This better understanding of barriers and motivations will lead to solutions 
to expand this HPV vaccination promotion program across all Reunion Island.
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COMMUNICATION TOOLS TO ADDRESS HPV VACCINATION WITH ADOLESCENTS 

Phuong Lien Tran1, Emmanuel Chirpaz2, Malik Boukerrou1, Antoine Bertolotti3 
1University Hospital South Reunion, Gynecology And Obstetrics, Saint Pierre Réunion, Reunion 
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Introduction: During school year 2020-2021, we conducted a study in two middle schools in Southern 
Reunion Island, where we compared HPV vaccination rate at the end of the year, following a health 
promotion program. In parallel we evaluated three communication strategies: one-shot students 
information during classes (passive communication), information all along school year with personalized 
discussion during coloring artwork (opportunistic communication), and information created by children 
themselves to raise awareness among their peers (participative communication). The objectives of the 
study were to evaluate the impact of these three groups receiving different communication tools on 
theoretical HPV vaccine acceptance, and effective HPV vaccination among adolescents. 

Methods: The strength of the association between the communication mode and the vaccination 
intention or effective vaccination rate was measured by calculating the Relative Risks between the 
groups. 

Results: As compared with the passive group, rate of students with intention to vaccinate against HPV 
was significantly higher in the participative group (RR 2.6 [1.9–3.5], p< 0.001) and in the opportunistic 
group (RR 1.6 [1.2–2.0], p < 0.001). Similarly, comparatively to passive group, effective vaccination 
significantly outperformed in the participative group (RR 30.3 [8.9–103.0], p< 0.001) and in the 
opportunistic group (RR 12.9 [4.1–40.9], p < 0.001). 

Conclusions: Opportunistic and participatory communication, including empowerment for child and 
adolescent health promotion could be a solution to increase adolescents health literacy, and hopefully 
increase their vaccine uptake.
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UNDERSTANDING THE BARRIERS TO HPV VACCINE UPTAKE: AN EXPLORATION OF THE 
CANADIAN LANDSCAPE ON HPV IMMUNIZATION PROGRAMMING OPPORTUNITIES 

Cordell Neudorf1, Thilina Bandara1, Mika Rathwell1, Jaspreet Saini2, Kavitha Ramanchandran1 
1Urban Public Health Network, Urban Public Health Network, Saskatoon, Canada, 2Canadian Prevention 
Against Cancer, Prevention, Toronto, Canada 

Introduction: The Canadian Partnership Against Cancer has provided funding to the Urban Public Health 
Network to assess the landscape of HPV immunization coverage, barriers, and opportunities at a sub-
jurisdictional level, in order to achieve the target of 90% HPV immunization to support the work of the 
Action Plan to Eliminate Cervical Cancer in Canada by 2040. This work has involved engaging local 
public health organizations across Canada to uncover high-resolution quality improvement targets of 
investment for underimmunized populations. 

Methods: This project uses a mixed-methods design to understand barriers and facilitators to increasing 
HPV immunization uptake at a sub-provincial level. Stakeholders were engaged from across Canada and 
analysts were placed in four local public health units, to extract sub-provincial level HPV programming 
insights. HPV immunization data was collected at a sub-provincial level, and in some cases, down to a 
postal code or school level. Coverage rates were then linked to socio-demographic indicators where 
possible to identify pockets of under-immunization. To further determine barriers and facilitators, surveys, 
focus groups, and interviews took place with caregivers and providers. 

Results: Preliminary results indicate the availability of HPV immunization data is highly variable across 
Canada, as is HPV immunization programming. Barriers to immunization have been identified at both 
individual (e.g. lack of healthcare provider recommendation, misinformation) and systems-level (e.g. 
absence of a national immunization registry) in participating regions to varying degrees. 

Conclusions: Understanding how barriers and facilitators impact HPV immunization uptake at a local 
level is critical to implementing innovative policies and programming. Findings will be reported by region 
and/or subgroup, as well as aggregated nationally to inform recommendations made to CPAC on ways to 
address inequities in access and uptake.
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SCHOOL-BASED HPV VACCINATION IMPLEMENTATION STRATEGIES AMONG MEDICALLY 
UNDERSERVED ADOLESCENTS IN THE UNITED STATES: ADDRESSING MISSED 
OPPORTUNITIES BEYOND SCHOOL-ENTRY VACCINE MANDATES FOR HPV ELIMINATION 

Michelle Shin1, Kylie Sloan1, Lourdes Baezconde-Garbanati1, Benjamin Crabtree2, Jennifer Tsui1 
1University of Southern California, Keck School Of Medicine, Department Of Population & Public Health 
Sciences, Los Angeles, United States of America, 2Rutgers Robert Wood Johnson Medical School, 
Family Medicine And Community Health, New Brunswick, United States of America 

Introduction: Successful school-based HPV immunization programs have improved vaccination rates 
globally and are standard in many countries. However, HPV vaccination strategies in school settings in 
the United States (US) have mainly focused on school entry mandates, enacted in only five 
states/jurisdictions. We aimed to better understand other potential opportunities to improve adolescent 
HPV vaccination using school-based implementation strategies in the US by interviewing individuals 
serving communities at high-risk of HPV-associated cancers. 

Methods: We conducted a secondary analysis on qualitative interviews and focus groups with clinic 
(providers, clinic leaders, staff) and community (racial/ethnic minority parents, advocates, payers, policy-
level) members in safety-net healthcare settings in Los Angeles and New Jersey between December 
2020-January 2022. We conducted thematic analysis on any text related to school-based HPV 
vaccination strategies to compare common and divergent perspectives across groups and regions. 

Results: Participants (n=65) identified school-based settings as fertile opportunities to engage 
underserved adolescents/parents to improve HPV vaccine education, access, and uptake. Challenges of 
school partnerships due to politicization of vaccines and reproductive health education censorship had 
shifted the focus away from mandates towards other implementation strategies. Parents expressed 
trusting school-based clinic staff for vaccine-related information and other clinic and community members 
expressed the desire to directly engage adolescents and parents in schools to provide HPV vaccine 
education and address hesitancy and misinformation. Other opportunities to improve HPV vaccination 
access in school settings included policies such as limiting religious exemptions and COVID-19-related 
strategies such as the use of mobile vans for co-administration in schools. 

Conclusions: Participants identified schools and school-based clinics as important venues for 
addressing missed opportunities for HPV vaccination in medically underserved communities. Parents and 
community members are open to engaging with each other in school settings to improve adolescent HPV 
vaccination, and implementation strategies that facilitate mutual interest should be explored.
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COMPARATIVE LONG-TERM IMMUNOGENICITY OF TWO VERSUS THREE EXTENDED DOSES OF 
QUADRIVALENT HPV VACCINE 

Chantal Sauvageau1, Vladimir Gilca1, Manale Ouakki1, Gitika Panicker2, Elizabeth Unger2, Marie-Hélène 
Mayrand3 
1INSPQ, Immunization, Quebec, Canada, 2Centers for Disease Control and Prevention, Division Of High 
Consequence Pathogen And Pathology, Atlanta, United States of America, 3Université de Montréal and 
CRCHUM, Département D'obstétrique-gynécologie, Montréal, Canada 

Introduction: The objective of this analysis was to assess the persistence of antibodies and their 
geometric mean titers (GMTs) after vaccination of 9 to 11 year-old girls either with two (0, 6 months) or 
three doses (0, 6 and 60 months) of quadrivalent human papillomavirus (HPV) vaccine (4vHPV) up to 10 
years post-first dose. 

Methods: Of the 3356 girls recruited and randomly assigned (1:1) to receive or not receive a 3rd dose of 
vaccine in the Impact des calendriers d’immunisation contre les VPH (ICI-VPH) study, 496 were included 
in the immunogenicity sub-study. Seropositivity and GMTs to 9 HPV types included in the nine valent 
(9vHPV) vaccine were assessed 5, 7.5 and 10 years post first dose using M9ELISA. 

Results: Five years post two doses, seropositivity and anti-HPV types GMTs were similar among girls 
randomly assigned to receive (n=248) or not receive (n=248) a third dose of vaccine. In the subsequent 5 
years, all participants (100%) remained seropositive with anti-HPV6, 11 and 16 antibodies detected 
through all timepoints. The anti-HPV18 positivity varied between 94% (2-dose group) to 99.3% (3-dose 
group). Anti-HPV positivity to the five additional HPV types included in the 9vHPV valent vaccine was also 
observed in both groups with HPV31 being the highest (94.3% 5 years post third-dose administration). 
GMTs to the four HPV types included in the 4vHPV were significantly higher in the 3-dose group, and 
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high titers persisted up to five years post 3rd dose administration.

 

Conclusions: These results are congruent with previously reported high clinical efficacy of HPV 
vaccines, even with low antibody levels. A booster dose of 4vHPV vaccine is highly immunogenic when 
administered several years post primary two-dose vaccination. The clinical significance of these findings 
will require correlation with HPV infection data from the ICI-VPH study.
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EXPLORING THE BARRIERS TO HUMAN PAPILLOMAVIRUS VACCINE UPTAKE IN LOW 
RESOURCE SETTINGS: UTILIZING THE “ONE HEALTH” CONCEPT FOR MULTIDISCIPLINARY 
SOLUTION 

Mohammed Manga1, Halima Forouk2, Akeem Azeez2, Aliyu Lawan3, Musa Ali-Gombe4, Yusuf 
Abdullahi3, Amina Mohammed5, Danladi Bojude4, Bala Audu6 
1GOMBE STATE UNIVERSITY AND FEDERAL TEACHING HOSPITAL, Medical Microbiology And 
Immunology, GOMBE, Nigeria, 2GOMBE STATE UNIVERSITY AND FEDERAL TEACHING HOSPITAL, 
Obstetric And Gynaecology, Gombe, Nigeria, 3GOMBE STATE UNIVERSITY AND FEDERAL 
TEACHING HOSPITAL, Histopathology, Gombe, Nigeria, 4GOMBE STATE UNIVERSITY AND 
FEDERAL TEACHING HOSPITAL, Radiotherapy And Oncology, GOMBE, Nigeria, 5GOMBE STATE 
UNIVERSITY AND FEDERAL TEACHING HOSPITAL, Community Medicine, GOMBE, 
Nigeria, 6FEDERAL UNIVERSITY OF HEALTH SCIENCES AND NUTRITION, Obstetrics And 
Gynaecology, AZARE, Nigeria 

Introduction: Cervical cancer is the second most common female malignancy which is both preventable 
and curable with appropriate/timely intervention(s). Introduction of Human Papillomavirus (HPV) vaccine 
is a major milestone in the fight against cervical and other HPV related malignancies. Determinants of 
HPV vaccine uptake are numerous and multifaceted especially in low resource settings. Nigeria, 
particularly northern part of the country has history of anti-vaccine activities. There is need for 
multidisciplinary approach using the “one health” concept with inputs from all relevant professionals for 
optimum results. 

Methods: An organized cervical cancer screening/intervention exercise for general population of women 
(≥30years) was conducted between January and February 2021 in Gombe Nigeria. A semi-structured 
questionnaire to explore the experiences and determinants for uptake of HPV vaccine was administered. 

Results: A total of 1033 women participated in the study out of which only 14 (1.4%) had ever received 
HPV vaccination but majority (96.0%) indicated their readiness to accept it for their daughters/wards. 
Majority of those that ever received the HPV vaccine are civil servants (64.3%), Christians (71.4%) and 
educated up to tertiary level (71.4%). Some of the reasons for not taking the vaccine among the 
participants include lack of awareness (77.0%), cost (7.5%) and fear of side effects (1.8%). 

Conclusions: Among the respondents, majority are civil servants, Christians and educated up to tertiary 
level. These are minority groups in the larger society which is predominantly made of Muslim house wives 
and less educated women with low socio-economic status. This study further highlights the importance of 
awareness especially from religious/educational institutions, improved socio-economic status and a well-
organized multidisciplinary system for better uptake of HPV vaccine and reduced prevalence of cervical 
cancer. The multiplicity and multifaceted determinants of HPV vaccine uptake especially in low resource 
settings requires multidisciplinary inputs from various professionals (medical and non-medical) borrowing 
from the “one health” concept.
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HIGH VACCINE EFFECTIVENESS AGAINST GENITAL HPV INFECTIONS FOLLOWING TWO DOSES 
WITH THE BIVALENT HPV VACCINE IN GIRLS: 7 YEARS FOLLOW-UP IN A PROSPECTIVE 
COHORT STUDY. 

Marit Middeldorp1, Audrey King1, Jesca Brouwer1, Johannes Berkhof2, Hester De Melker1 
1National Institute for Public Health and the Environment (RIVM), Centre For Infectious Disease Control, 
Bilthoven, Netherlands, 2Amsterdam University Medical Center, location VU University Medical Center, 
Department Of Epidemiology And Data Science, Amsterdam, Netherlands 

Introduction: High vaccine effectiveness against both persistent and incident HPV infections after a three 
dose (3D) schedule was observed after HPV-vaccination since 2010 with bivalent HPV vaccine (2vHPV) 
in the National Immunisation Programme in the Netherlands. In 2014 a reduced dosing schedule was 
implemented with two-dose (2D) of 2vHPV. The current study estimates vaccine effectiveness (VE) 
against HPV infections among girls eligible for routine 2D immunization. We analyzed data up to seven 
years post-vaccination. 

Methods: Data were used from the longitudinal cohort study HAVANA2 (HPV Amongst Vaccinated and 
Nonvaccinated Adolescents after 2-doses). Every year, vaccinated and unvaccinated participants 
complete an online questionnaire and provide a vaginal self-sample for determination of HPV by the 
SPF10-LiPA25 assay, which is able to detect 25 HPV types including the 12 high-risk (hrHPV) types. 
Type-specific incidence and persistence rates were calculated. Adjusted VE estimates and 95% 
confidence intervals (95% CI) against incident and 12-month persistent vaccine targeted types HPV16/18 
and cross-protective types HPV31/45 were estimated as 1-hazard ratio as calculated by a Cox 
proportional hazards model with shared frailty between HPV types. 

Results: A total of 2002 girls were included in the VE analyses of whom 1100 (55.0%) were vaccinated 
according to a 2D schedule. The highest incidence and persistence rate was observed for HPV51 
(vaccinated vs unvaccinated HPV51 19.0 vs 20.6 and 5.6 vs 5.3 per 1000 person-years, respectively) 
(Figure 1a and 1b). Adjusted pooled VE against incident HPV16/18 infections was 92.4% (95%CI 75.2%-
97.7%). Additionally, we observed cross-protection against incident HPV31/45 infections (59.0%, 95%CI 
20.0%-79.0%). Pooled VE against 12-month persistent HPV16/18/31/45 infections was 
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100%. 

 

Conclusions: Two doses of 2vHPV vaccination is - like three doses 2vHPV vaccination - highly effective 
in the prevention of incident and persistent HPV16/18 infections and additionally provides cross-
protection to incident and persistent HPV31/45 infections up to seven years post-vaccination.
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DEVELOPMENT AND IMPLEMENTATION OF A BRIEF CLINIC- AND COMMUNITY-TRAINING FOR 
HPV VACCINE PROVIDER RECOMMENDATION 

Erika Thompson1, Grace Maynard2, Idara Akpan2, Rachel Meadows3, Kimberly Fulda4, Tanjila 
Taskin1, Divya Patel5 
1University of North Texas Health Science Center, Department Of Biostatistics And Epidemiology, Fort 
Worth, United States of America, 2University of North Texas Health Science Center, Department Of 
Biostatistics & Epidemiology, Fort Worth, United States of America, 3JPS Health Network, Center For 
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Texas Health Science Center, Nortex Practice-based Research Network, Fort Worth, United States of 
America, 5The University of Texas System Population Health, Department Of Community Health, Austin, 
United States of America 

Introduction: Provider recommendation is a strong predictor of HPV vaccination in the United States. 
While healthcare provider trainings are available, there was an unmet need to have brief and 
asynchronous trainings available for healthcare teams in clinic and community settings during the COVID-
19 pandemic for Tarrant County, TX – an area with historically low HPV vaccination rates. We developed 
and implemented a brief, asynchronous training on HPV vaccine recommendations in clinical and 
community settings. 

Methods: With input from clinical and HPV vaccine experts, a 20-minute training on HPV vaccine 
bundled recommendations, motivational interviewing, and brief responses to patient concerns was 
developed. The program was named HPV CHAT (Communicating about HPV to Adults and Teens). This 
quality improvement initiative recruited 7 clinics in a safety-net health system and 2 clinics in a practice-
based research network. 

Results: HPV CHAT was launched in April-May 2022 in 5 family medicine, 2 pediatric, and 2 school-
based clinics. During April–July, 189 people completed the HPV CHAT training (66% of those eligible) 
and 171 had complete pre-post evaluation data. Knowledge about the HPV vaccine guidelines 
significantly improved (e.g., age at first dose 67% vs. 83%, p<0.01; 27-45-year-old recommendation 52% 
vs. 86%, p<0.01). We observed a significant increase in trainees’ confidence to talk with patients about 
HPV vaccination (80% vs. 94%, p<0.05). Trainees' intentions to elicit patient concerns and recommend 
the HPV vaccine increased by more than 10% (p<0.05). At post-test, more than 90% of trainees reported 
their plan to routinely recommend the HPV vaccine. 

Conclusions: This project demonstrated the feasibility and short-term outcomes of a brief HPV vaccine 
training for an under-vaccinated county in Texas. Next steps include an assessment of implementation 
outcomes based on qualitative evaluation and continued implementation of the training in additional 
clinics.
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THE COMMUNITY ADVISORY BOARD'S ROLE IN SUPPORTING HPV VACCINE SCHOOL-ENTRY 
POLICY IMPLEMENTATION IN PUERTO RICO 

Omayra Salgado1, Diana T. Medina-Laabes2, Olga L. Díaz-Miranda2, Alondra Mercado-Andino2, Yiana 
Toro-Garay2, Hpv-Pivac Community Advisory Board2, Vivian Colon-Lopez2 
1Comprehensive Cancer Center, University of Puerto Rico, Division Of Cancer Control And Population 
Sciences, San Juan, Puerto Rico, 2Comprehensive Cancer Center - University of Puerto Rico, Cancer 
Control And Population Sciences, San Juan, Puerto Rico 

Introduction: The study entitled 'Implementation of school-entry policies for vaccination of the Human 
Papillomavirus (HPV) vaccine' (HPV-PIVac) started in 2018 aiming to evaluate the impact of the 
implementation of the HPV vaccine as a requirement for school entry in Puerto Rico (PR). As part of this 
study’s efforts, we organized a Community Advisory Board (CAB) whose members have worked for 
decades in HPV prevention. The purpose of the CAB is to contribute to interpreting HPV-PIVac study 
findings and provide recommendations to different sectors (government, academia, and community-
based organizations) for improving policy implementation, future research, and community engagement. 

Methods: The process of identifying the CAB members started in December 2019, with 20 
representatives identified from public and private schools, community coalitions, medical associations, 
health surveillance systems, community programs, and the PR Department of Health. The CAB has been 
active since 2020, totaling 17 members and 20 meetings. 

Results: During this period, the CAB has led a series of efforts, including revising an interview guide to 
assess key informants' views, barriers, and facilitators towards the implementation of the HPV school-
entry policy in PR. Findings from the key informant's interviews led to the development of a survey that 
targeted teaching and non-teaching staff to understand their HPV knowledge and perception towards the 
vaccine requirement. These scientific collaborations led to the creation of a virtual educational webinar on 
school-required vaccines, including the HPV vaccine. The webinar was offered to 954 staff members from 
private and public schools, with accreditation of contact hours for the participants. 

Conclusions: Over the last two years, the CAB has helped provide insight to HPV-PIVac investigators 
and has contributed to the development and implementation of scientific and educational strategies based 
on the results obtained from the HPV-PIVac study.
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LAUNCHING A PILOT MIDDLE SCHOOL-BASED EDUCATIONAL AND HPV VACCINATION 
PROGRAM TO INCREASE VACCINE UPTAKE IN THE RIO GRANDE VALLEY OF TEXAS 

Ana Rodriguez1, Thuy Quynh Do2, Iris Tijerina1, Jane Montealegre3, Kathleen Schmeler4 
1The University of Texas Medical Branch, Department Of Obstetrics & Gynecology, Galveston, United 
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Comprehensive Cancer Center, Houston, United States of America, 4The University of Texas MD 
Anderson Cancer Center, Gynecologic Oncology And Reproductive Medicine, Houston, United States of 
America 

Introduction: Human papillomavirus (HPV) vaccine uptake among US adolescents is far below the 80% 
Healthy People 2020 goal (51.1% completion rate). School-based vaccination helps support vaccination 
health literacy and decisional involvement, reduces fear and anxiety, and increases access to needed 
health services among medically underserved children and adolescents who may have limited encounters 
with healthcare providers. This study assesses the effectiveness of a pilot program that combines 
community-based education and onsite middle school-based HPV vaccinations in a rural, medically 
underserved Texas area. 

Methods: The study included 2,276 students (1179 males and 1097 females) enrolled at 3 Rio Grande 
City Consolidated Independent School District (RGCCISD) middle schools (08/2016 – 02/2020). The 
intervention included a community-based, physician-led HPV education campaign starting in 08/2016, 
and a school-based vaccination program (Phase 1: 08/2017; Phase 2: 08/2018). Pre- and post-
intervention HPV vaccination rates were tracked against 2016 National Immunization Survey – Teen rates 
(initiation 49.3%; completion 32.9%). Summary statistics were stratified by gender 

Results: The overall HPV initiation and up-to-date (UTD) rates were 68.5% and 42.1%. The median age 
at HPV vaccine initiation and HPV UTD (range) were 11.2 years (9-15) and 12 years (9-15). The median 
interval between HPV vaccine doses (range) was 287 days (36-1576). 

Conclusions: Our results support that middle schools serve as a feasible, effective setting for delivering 
and increasing HPV uptake among adolescents, which offer substantial long-term health benefits. 
Providing access to HPV vaccines encourages on-time vaccination and completion.
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UPTAKE OF HPV VACCINE IN NIGERIA: ENGAGING RELIGIOUS LEADERS AND CLINICAL 
EDUCATORS FOR ACTION 
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Introduction: The introduction of human papillomavirus (HPV) vaccine has globally provided the potential 
for elimination of cervical cancer and other HPV associated malignancies. Uptake of the HPV vaccine has 
remained grossly sub-optimal particularly in low resource settings. Vaccine hesitancy in addition to 
ignorance, poverty and weak immunization programme constitute a major threat to HPV vaccine uptake 
in Nigeria. We set out to determine the perception and possible role of religious leaders and clinical 
educators on the uptake of HPV vaccine in Nigeria. 

Methods: We conducted a qualitative study using key informant interview with two people drawn 
randomly from each from Islamic and Christian religious leaders while four people were drawn randomly 
from clinical educators. We used a guide to ask questions on their perception and possible role on the 
uptake of HPV vaccine in Nigeria. 

Results: Religious leaders believe that their direct link and trusted relationship with majority of Nigerians 
make them well positioned in positively influencing HPV uptake. They opined the of pulpits/ sermons in 
convincing their followers for better acceptability of the vaccine. All the clinical educators interviewed 
agree that a stepwise and holistic implementation and sagacious inclusion of HPV vaccine information 
and awareness for students in all health-related disciplines is paramount in improving uptake. They 
opined that the training of trainers and raising the level of awareness and competence of all relevant 
healthcare workforce will improve acceptability and readiness to train others for seamless implementation 
of HPV vaccine programme. 

Conclusions: Engaging religious leaders and clinical educators through sensitization, advocacy and 
well-organized/simplified training on the importance and cost-effectiveness of HPV vaccine in reducing 
the burden of particularly cervical cancer might be the best approach to achieving maximum results.
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PREFERENCES AND ATTITUDES OF HEALTHCARE PROVIDERS TOWARDS INITIATION OF 
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Kunal Saxena1, Elizabeth Goodman1, Marisa Felsher1, Alexandra Bhatti2, Rebecca Martinez3, Nancy 
Touba3, Sophie (Jui-Hua) Tsai3, Jordana Schmier3, Ya-Ting Chen1 
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Introduction: Human papillomavirus (HPV) is responsible for nearly all cervical cancers and a substantial 
proportion of other anogenital and head and neck cancers. The Centers for Disease Control and 
Prevention (CDC) recommends routine vaccination to protect against HPV at ages 11-12 but notes 
vaccination can start as early as 9 years. This qualitative study examined physician attitudes regarding 
earlier initiation of HPV vaccination at 9-10 years of age. 

Methods: Semi-structured qualitative interviews were conducted with US-based pediatricians. Physicians 
were recruited from an online panel and were eligible if they practiced for at least 2 years and routinely 
administer HPV vaccination. 

Results: Physicians (n=20) had a mean age of 56 years; 30% were women. Less than half (44%) 
practiced in suburban locations; mean time in practice was 25 years. More than half typically 
recommended HPV vaccine initiation at 11 years, with the rest recommending at 9 or 10 years. Most who 
vaccinate at the CDC’s recommended age introduce the idea of HPV vaccination at earlier visits. Child’s 
gender did not influence the age at which HPV vaccination was recommended. Physicans who 
recommended earlier initiation attributed this to patients’ early puberty or being able to separate 
vaccination from sexual activity. Physicians also perceived that earlier initiation may increase 
opportunities to complete vaccination at an earlier age and would mean fewer injections administered at 
11-12 year-old visits. However, a shorter break between vaccinations, low attendance of 9-10-year-old 
well child visits, lack of a good reason to initiate earlier, and potential for increased parent resistance were 
raised as concerns regarding early initiation. 

Conclusions: This sample of physicians had mixed perceptions and attitudes regarding earlier initation 
of routine HPV vaccination, noting both positives and concerns. Further data are needed to understand 
how early initiation of HPV vaccination could be facilitated to increase vaccine coverage and maximize 
the vaccine’s benefit.
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Introduction: Human papillomavirus (HPV) vaccination rates remain low among the targeted age group 
of 11- to 12-year-olds in the United States. To increase understanding of clinic-level practices on HPV 
vaccination, we evaluated the association between clinic-level HPV vaccine initiation (≥ 1 dose) and up-
to-date (second dose) rates among 11- to 12-year-olds and five inner setting constructs of Consolidated 
Framework for Implementation Research (relative priority, incentives, available resources, procedures, 
and scheduling). 

Methods: Among 30 Florida clinics, we obtained HPV vaccine records for 11- to 12-year-olds from 
electronic health records and the state immunization registry. At each clinic (30/30), a staff member 
knowledgeable about the clinic’s vaccination practices completed a survey. After confirming HPV 
vaccination rates met the linear model assumptions and there was no collinearity, we used R statistical 
software to evaluate the relationships between HPV vaccination and clinic-level practices. We created a 
numeric score with each affirmative answer scored as one to evaluate the clinics’ use of AFIX 
(Assessment, Feedback, Incentives, and eXchange of information)-related practices. 

Results: Across the 30 clinics, mean HPV vaccination initiation was 43.4% (range = 2.3% to 76.8%) and 
up-to-date was 24.6% (range = 0% to 66.7%). For initiation, eight of the ten characteristics were 
significant univariately and the multivariable model explained 87.3% of the variability (Table 1). For up-to-
date, five of the ten characteristics were significant univariately (Table 2). In the multivariable model for 
up-to-date rates, 75.4% of the variability was explained and dismissing families who refuse vaccines was 
significantly associated. 

Conclusions: When considered alone, several clinic practices were associated with HPV vaccination. 
The collective influence of practices is likely more important than any one practice. However, when 
considering other practices, dismissing patients who refuse vaccines may be influential for clinic up-to-
date rates. Dismissal strategies remain controversial because they do not increase population-level 
vaccination 
rates. 
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CANCER FATALISM IS ASSOCIATED WITH HPV VACCINE UPTAKE AMONG HISPANIC 
EMERGING ADULTS IN THE US 

Tanjila Taskin1, Angelica M. Roncancio2, Matthew Valente3, Diana M. Sheehan4, Gladys Ibañez4, Abir 
Rahman5, Erika Thompson1 
1University of North Texas Health Science Center, Department Of Biostatistics And Epidemiology, Fort 
Worth, United States of America, 2University of Houston-Downtown, College Of Humanities & Social 
Sciences, Houston, United States of America, 3University of South Florida, College Of Public Health, 
Tampa, United States of America, 4Florida International University, Department Of Epidemiology, Miami, 
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Introduction: Cultural beliefs and norms are potential barriers to health-seeking behaviors and health 
outcomes among Hispanics. The current study examined the relationship between cancer fatalism and 
human papillomavirus (HPV) vaccine uptake among Hispanic female emerging adults in the US. 

Methods: A total of 647 female Hispanic emerging adults aged between 18 and 26 years participated in a 
cross-sectional study conducted between August and December 2020 at a large university in the 
southeastern US. An anonymous online survey was completed by the participants using Qualtrics. Self-
reported HPV vaccine uptake (receipt of at least one dose) was recorded. Cancer fatalism was measured 
using an eight-item Likert-type scale. Multiple logistic regression analysis was conducted to assess the 
association between cancer fatalism and HPV vaccine uptake. 

Results: Overall, 56% of participants received at least one dose of the HPV vaccine. The average score 
for cancer fatalism among vaccinated and unvaccinated participants was 10.10 (SD = 5.15) and 10.95 
(SD = 5.23), respectively. Unvaccinated participants had a significantly higher score in cancer fatalism 
compared to vaccinated participants (p = 0.04). After adjusting for sociodemographic factors, the odds of 
getting the HPV vaccine were 0.97 times lower for a 1-unit increase in cancer fatalism among female 
Hispanic emerging adults (95% CI: 0.92–0.99). 

Conclusions: Some Hispanic emerging adults may believe cancer is beyond human control and that 
God determines fate, which may affect vaccination rates. Culturally appropriate health interventions may 
help to increase vaccine uptake among Hispanic emerging adults. This study provides evidence that 
reducing fatalistic beliefs may be an important mechanism to target with culturally appropriate health 
interventions.
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1St Michael's Hospital, Map Centre For Urban Health Solutions, Toronto, Canada, 2University of Toronto, 
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Toronto, Canada, 9Toronto Metropolitan University, Psychology, Toronto, Canada, 10University of Victoria, 
School Of Public Health And Social Policy, Victoria, Canada, 11Direction régionale de santé publique de 
Montréal, -, Montreal, Canada, 12British Columbia Centre for Excellence in HIV/AIDS, -, Vancouver, 
Canada, 13Unity Health Toronto, Map Centre For Urban Health Solutions, Toronto, Canada, 14University 
of British Columbia, School Of Population And Public Health, Vancouver, Canada, 15Université Laval, 
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And Map Centre For Urban Health Solutions, Toronto, Canada 

Introduction: Co-infections with bacterial STIs may hinder HPV clearance. We hypothesized that 
bacterial STI co-infection would lead to greater HPV persistence amongst unvaccinated men, but not 
vaccinated men. We examined this association in young gay, bisexual, and other men who have sex with 
men (GBM). 

Methods: The Engage cohort study enrolled GBM in Vancouver, Toronto, and Montreal, Canada, starting 
in 02/2017. Men aged 16-30 self-collected anal and oral samples for HPV, chlamydia, and gonorrhea, 
and provided blood for syphilis testing at baseline and 12 months. We restricted analysis to men with 
detectable anal infection with quadrivalent-vaccine types (HPV-6/11/16/18) at baseline; we calculated 
persistence per 100 person-years (PY). We used Poisson regression to generate prevalence ratios (PRs) 
with 95% confidence intervals (CI) comparing those with and without active bacterial STIs at follow-up 
and tested the interaction with ≥1 dose quadrivalent HPV vaccination at baseline. 

Results: There were 60 participants with detectable anal HPV-6/11/16/18 at baseline who had a valid 
specimen result at follow up (mean 12.5 months, SD=1.5); 36.6% (22/60) were vaccinated at baseline 
and 38.3% (23/60) had an active bacterial STI at follow up. Type-specific persistence was 20.8 per 
100PY (CI: 12.3-35.1) for those with an STI at follow-up versus 16.9 per 100PY (CI: 11.5-25) for those 
without an STI, for a PR of 1.23 (CI: 0.64-2.36). Compared with unvaccinated men with no bacterial STI 
at follow-up, PRs were 1.19 (CI: 0.58-2.42) for unvaccinated men with an STI, 0.85 (CI: 0.43-1.65) for 
vaccinated men without an STI, and 0.80 (CI: 0.33-1.94) for vaccinated men with an STI. 

Conclusions: Persistent anal HPV-6/11/16/18 appears more likely for men co-infected with bacterial 
STIs among unvaccinated men but not among vaccinated men, although confidence intervals were 
overlapping. Ongoing monitoring of real-life impacts of vaccination is needed in high-risk populations 
including GBM.
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Njeru4, Rachel Malen2, Nelly Mugo5, Katrina Ortblad2 
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Introduction: Cervical cancer is a leading cause of morbidity and mortality among women in sub-
Saharan Africa, yet vaccination against human papilloma virus (HPV)—a driver of cervical cancer—
remains low. Adolescent girls and young women (AGYW) have close peer networks and often influence 
one another’s healthcare seeking behaviors, which may have unexplored potential to support HPV 
vaccination uptake. 

Methods: We conducted a cross-sectional survey among AGYW participating in a pilot study testing a 
novel peer referral model to HIV pre-exposure prophylaxis (PrEP) supported with HIV self-testing in 
Kenya (NCT04982250). Eligible AGYW were 16-24 years old who had either been using PrEP >3 months 
and were willing to refer peers to PrEP, or were referred to PrEP by a peer. We analyzed survey data on 
participants’ knowledge of HPV vaccination and their preferences for vaccination delivery and reported 
descriptive statistics. 

Results: From March to July 2022, 46 AGYW completed the survey (median age: 22 years, IQR 20-23). 
Many participants reported behaviors associated with HIV risk (65% casual sex partners only; 26% 
multiple sex partners) and had heard of cervical cancer (74%) and the HPV vaccine (61%). The majority 
of participants reported a preference for HPV vaccination access at public (56%) or private clinics (38%). 
Additionally, almost half (47%) reported that they would be comfortable accessing the vaccine at private 
pharmacies. Among the 65% (22/34) of participants who answered this question and reported a 
willingness to pay for HPV vaccination at their local pharmacy, the median amount was 350 KES (IQR 
200-500 KES), ~$3.5 USD. 

Conclusions: To support HPV vaccination uptake among AGYW in sub-Saharan African settings, 
knowledge gaps must be addressed and vaccination delivery at diverse locations, including pharmacies, 
should be considered. Future research should explore how peer education and referral might help 
maximize HPV vaccination knowledge and uptake among AGYW at risk of acquisition.
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DEVELOPMENT AND USABILITY TESTING OF AN HPV MOBILE APPLICATION 
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College of Medicine, Pediatric Infectious Disease, Houston, United States of America 

Introduction: HPVcancerFree, a mobile app created as part of a multilevel study to increase uptake of 
HPV vaccination, targets parents of unvaccinated adolescents and teens. The theory-based app aims to 
increase awareness and knowledge of HPV while reducing perceived barriers to vaccine initiation. 

Methods: After initially launching the app as part of a randomized controlled trial, usage data (visitor logs, 
page views, bounce rates, visit duration, and exit rates) were collected and analyzed in conjunction with 
data from a parent usability survey. Modifications, including the addition of infographics, an informational 
video, and push notifications, were then made to increase interactivity and provide cues to action. The 
modified app was tested for usability among parents by conducting cognitive interviews using think-aloud 
methodology and administering standardized surveys. The interviews were transcribed, coded, and 
analyzed along with the surveys to inform final adaptations of the app. 

Results: Preliminary usage results showed that 72% of users did not return after initial use and 45% of 
users exited after viewing the home screen (n=355). Survey responses indicated that low follow-up usage 
was partially attributable to low interactivity and 40% of respondents noted “forgetting about the app” as a 
reason for not using the app. Results from the modified app usability testing showed improvements in 
both interactivity and utility. Inclusion of infographics and a video was noted for holding parent attention 
and the added notification system was considered practical and useful by parents. Additionally, the 
modified app scored highly in functionality, practicality, and visual appeal when analyzing survey results. 

Conclusions: In both the interviews and surveys, the modified app was shown to be a useful source of 
information and reminders for parents with unvaccinated children. Results from this usability study can 
inform future development of cancer prevention and health promotion apps targeting the general public.



  

943 
 

Shift 02-116 / #1278 

Poster Viewing 
POSTER VIEWING - SHIFT 02: PUBLIC HEALTH, EPIDEMIOLOGY AND IMPLEMENTATION 
SCIENCE-03E. VACCINATION: IMPLEMENTATION, EVALUATION AND IMPACT 
04-20-2023 7:00 AM - 4:00 PM 
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Introduction: GBM are at increased risk of HPV-associated anal pre-cancer and cancer. Australia 
introduced a school-based female-only HPV vaccination program in 2007 and a gender-neutral program 
in 2013. As of 2019, Australian GBM (<20 years) have emerged from cohorts offered vaccination at 12-13 
years. We examined anal HPV prevalence among young GBM attending a sexual health clinic between 
2015 and 2021. 

Methods: This was a preliminary analysis of stored rectal swab specimens collected from GBM aged 14–
19 years who attended Melbourne Sexual Health Centre (Melbourne, Victoria) between 2015 and 2021 
for STI testing. De-identified data on age, year of visit, country of birth, self-reported HPV vaccination 
status and sexual practices were extracted from clinical records. Specimens were tested for HPV using 
the Anyplex II HPV28 assay. Final analyses will include the 2022 time point. 

Results: Overall, 750 men were included, with 85.3% aged 18-19 years and 56.3% Australian-born. 
Overall, 25.7% (n=154) self-reported receiving any vaccine doses; this increased from 14.8% (n=8/54) in 
2015 to 41.2% (n=33/80) in 2021. The median number of sexual partners in the previous 12 months was 
4 (IQR 1–7), with no difference by year (p-trend=0.115). Prevalence of quadrivalent vaccine-targeted HPV 
types 6/11 fell from 28.6% (15.7–44.8) in 2015 to 1.1% (0.0–5.8%) in 2021 (p-trend<0.001). The 
prevalence of HPV16/18 did not change over time (p-trend=0.10) (Figure 1A). In analyses restricted to 
Australian-born GBM (a surrogate marker of school program eligibility), HPV6/11 prevalence fell from 
25.9% (11.1–46.3%) to 0.0% (0.0–5.6%) (p-trend<0.001). Prevalence of HPV16/18 also fell from 18.5% 
(6.5–38.1%) to 0.0% (0.0–5.6%) (p-trend=0.001) (Figure 1B). The prevalence of non-quadrivalent 
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vaccine-targeted types did not change (Figure 

1).  

Conclusions: Gender-neutral vaccination is resulting in the near elimination of quadrivalent vaccine-
targeted HPV types among adolescent GBM, with vaccine completion in Australia of about 77% in males 
by age 15 years.
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UNDERLYING BELIEFS AND KNOWLAGE QUESTIONNAIRE ABOUT HPV VACCINATION 
DECREASING THE VACCINATION RATE IN CROSS-SECTIONAL SURVEY ON A SAMPLE OF 
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Introduction: Cervical cancer is one of the most common causes of oncologic morbidity and mortality 
worldwide and in Georgia. 327 new cases are diagnosed annually in Georgia (estimation for 2020). Even 
though HPV vaccination is included in the national vaccination program (schedule), for girls 9-13 years 
old, and in January 2022 the Government approved a “catch up” program for girls 13-18, vaccination 
rates in Georgia are low, so we decided to introduce the questionnaire to country’s biggest OB/GYN clinic 
to assess knowledge and attitude to HPV-vaccination. 

Methods: A cross-sectional survey was conducted on a sample of 320 unvaccinated women at the 
“Gagua Clinic” University Hospital in Tbilisi , aged 18–27. Age was determined due to possibility of being 
vaccinated, as HPV vaccine was introduced to the population in 2007. (Informed consent was taken from 
all the participants). Questionnaire included 15 questions (figure 
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1): 

 

Results: By evaluating answers, the main reason for refusal of vaccination is the lack of information, 
general resistance to immunization, concerns about safety and side effects, social stigma and belief that 
HPV vaccination encourages promiscuity. Results of the questionnaire is given in the figure 
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2:  FIGURE 3 provides participants verbal 
answers to several 
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questions: 

 

Conclusions: Although different socioeconomic aspects have impact on decision making, the main 
reason should still be lack of information from professionals and government. Due to the limitations on 
sample size, the topic requires further assessments and significant research to understand the vast 
socioeconomic, cultural and informative barriers preventing uptake among adolescents.
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REDUCING COMMUNITY PREVALENCE OF HPV BY OFFERING A SINGLE DOSE OF HPV 
VACCINE TO BOYS AND YOUNG MEN IN TANZANIA – THE ADD-VACC TRIAL 
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Introduction: The World Health Organization has set a target of cervical cancer elimination by 2030. 
Prophylactic human papillomavirus vaccination will be a key tool in achieving this target. However, many 
countries face challenges with HPV vaccine introduction and reaching high coverage with two doses. 
There is increasing evidence for the efficacy and immunogenicity of single dose prophylactic human 
papillomavirus vaccination in females. Offering one-off single dose HPV vaccination to boys may reduce 
community HPV prevalence and assist in protecting unvaccinated girls. This question is being addressed 
in the Add-Vacc trial in Tanzania (ClinicalTrials.gov Identifier:NCT04953130). 

Methods: The study is an unblinded cluster-randomised trial with two arms: (i) the national HPV 
vaccination programme (girls aged 14 years; control arm) and (ii) the national programme plus male HPV 
vaccination given to a multi-year cohort of boys (aged 14-18 years; intervention arm). The study will be 
conducted in 26 communities/clusters (13 per arm) in Tanzania. A cross-sectional survey in all clusters 
prior to vaccination is measuring current HPV vaccine genotype prevalence in males and females aged 
18-21 years. Fourteen-year-old girls in all clusters will be offered vaccination with 2 doses of the 4-valent 
HPV vaccine (Gardasil®) through the national HPV vaccination programme. Boys aged 14-18 years in 
intervention clusters will receive one dose of Gardasil®. Genital HPV prevalence in males and females 
aged 18-21 years will be compared between intervention and control clusters three years later. Blood 
sampling for immune responses and safety data collection will be performed in a subset of 200 male 
participants in selected intervention clusters. 

Results: The study commenced activities in 2022. Data on baseline HPV coverage in females will be 
presented. 

Conclusions: This is the first study to investigate whether adding one-off male single dose HPV 
vaccination to a female-only HPV vaccination programme can reduce community HPV prevalence with 
vaccine-specific genotypes.
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Introduction: Cervical cancer is preventable through human papillomavirus (HPV) vaccination. The 
progress towards reducing the burden of cervical cancer remains slow in low- and middle-income 
countries (LMIC), such as Zimbabwe. Our group previously identified unique HPV genotypes not included 
in any available vaccinations (e.g. HPV35), which raised concerns geographically unique HPV genotypes 
may contribute to the persistent burden of HPV even after introduction of the HPV vaccine. Given the 
recent introduction (2018-2019) of nationwide bivalent HPV vaccination in Zimbabwe, there is no 
available data on the prevalence of HPV infections among HPV vaccinated girls in rural Zimbabwe. 

Methods: HPV-vaccinated girls living in the Hurungwe district (13+) were recruited by CHW home visits. 
HPV genotyping was performed on the Atila AmpFire HPV assay (Atlia Biosystems, Mountain View, CA, 
USA), which uses isothermal amplification with real time fluorescence detection for 15 genotypes of HPV 
(16,18,31,33,35,39,45,51,52,53,56,58,59,66 and 68), at the University of Zimbabwe Clinical Trials 
Research Centre laboratory. 

Results: A total of 436 urine samples were collected from eligible girls. In total, 18% (n=80/436) samples 
were positive for one or more HR-HPV genotype. HPV33 and HPV35 were the most frequent genotype, 
identified in 7% (n=32 and 29, respectively) of samples. HPV16 was present in one sample and 3 
harbored HPV18. Multiple genotypes were detected in 26 samples. Among young women living with HIV 
(YWLWH), 12% (n=4/33) were positive for HR-HPV; HPV33 and HPV58 were the most frequent 
genotypes (n=2 each). 

Conclusions: HPV33 and HPV35 were the most frequent genotypes detected among HPV vaccinated 
girls in rural Zimbabwe, while HPV33 and HPV58 were the most frequent among YWLWH. Our study 
highlights differing genotypes that remain prevalent among young women of African ancestry even 
following HPV prophylactic vaccination. Additional follow-up study is required to determine whether these 
infections become clinically relevant and/or contribute to anogenital dysplasia/cancer.
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INTEGRATED INFORMATICS PLATFORM FOR HPV TESTING AND VACCINATION 
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1International HPV Reference Center, Center Of Cervical Cancer Prevention, Karolinska University 
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Introduction: In the era of cervical cancer elimination, providing a robust and open-source solution for 
managing HPV vaccination and HPV testing is essential. We developed an integrated informatics 
platform covering the whole workflow for HPV vaccination and HPV testing, which is generic and easily 
customized for other countries and use cases. 

Methods: The platform has two main software components for managing vaccination and self-testing 
sampling. The vaccination part enables the registration, consenting study participation and answering a 
health declaration questionnaire. Patient registration allows e-legitimation. The vaccinator assesses the 
patient’s health declaration and registers the vaccination data and information about the HPV-testing 
method (self-sampling kit or on-site sampling). The self-sampling part enables users to order, register 
their HPV self-sampling kits using QR codes and mobile phones, and access their HPV-test results. This 
component systematically exports results and metadata associated with HPV self-sampling kits to a 
healthcare national Swedish register used by physicians to look for patients´ clinical history. 

Results: The platform was tested as a pilot in 2021 at a clinic in Stockholm. The platform is now being 
transferred nationwide in Sweden, aiming at vaccinating and HPV-testing all women born between 1994-
1999. The self-sampling web-service solution has been running since 2020. Women from high-risk 
groups for cervical cancer were reached to take part in a self-sampling study. More than 5600 self-
sampling kit orders have been placed in 2022. 

Conclusions: Implementing integrated and well-validated software management solutions eases the 
quality assurance in HPV testing and vaccination, which are essential for the ongoing HPV elimination 
programs.
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USABILITY AND FEASIBILITY OF AVP-IT: AN ONLINE TOOL TO FACILITATE THE 
IMPLEMENTATION OF EVIDENCE-BASED STRATEGIES TO INCREASE HPV VACCINATION 
RATES IN PEDIATRIC CLINICS 

Ross Shegog1, Lara Savas1, Erica Frost1, L. Shay2, Sharice Preston1, C. Healy3, Travis Teague1, Ashley 
Mckenzie4, Sally Vernon1 
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Introduction: HPV vaccination is safe and effective yet rates remain far below the Healthy People 2030 
goal of 80% completion for adolescents (13-15 yrs.). The Adolescent Vaccination Program (AVP) is an 
evidence-based, multi-component intervention demonstrated to increase HPV vaccination rates in 
pediatric clinics through the implementation of six evidence-based AVP strategies (immunization 
champions, assessment and feedback, continuing education, provider prompts, parent reminders, and 
parent education). The purpose of this study was to test the usability and feasibility of an online decision 
support program, the AVP Implementation Tool (AVP-IT), designed to enable pediatric clinics to 
independently implement the AVP. 

Methods: Healthcare professionals (n=5) reviewed the AVP-IT for ten days and completed a usability 
survey assessing its features and how its content, function, and interface design could be improved. 
Feasibility was assessed in two community-based clinics in the Greater Houston area. Clinic champions 
(n=2) completed baseline and 2-month follow up surveys and an exit interview with AVP-IT project staff. 

Results: In usability testing, most participants (70%) rated the AVP-IT as acceptable, easy, helpful, 
credible, impactful and appealing. They rated the AVP-IT as providing an easier, more effective, more 
thorough, and speedier way to implement the AVP evidence-based strategies than without AVP-IT 
guidance. In clinic feasibility testing, critical individual and organizational facilitators for successful AVP-IT 
implementation were identified that included a need for strong prescriptive leadership, ongoing technical 
support for each strategy, prioritization over competing demands in busy clinics, and allowance for staff 
turnover. Emergent tools and protocols (e.g. training videos) were developed to address these facilitators. 

Conclusions: The AVP-IT provides accessible, utilitarian, and scalable decision support to implement 
evidence-based strategies to increase HPV vaccination rates in pediatric clinic settings. Results suggest 
its acceptability for healthcare professionals, the need to attend to critical implementation facilitators, and 
that further efficacy testing is indicated.
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EXPLORING OPPORTUNITIES TO INCREASE THE ROLE OF ORAL HEALTH PROVIDERS IN 
DISCUSSING AND RECOMMENDING THE HPV VACCINE TO PARENTS OF ADOLESCENTS 

Heather Owens1, Jill Desch1, Alessandro Villa2, Jason Beckstead1, Cheryl Vamos1, Lucas 
Hicks1, Rhosemalindha Louis1, Ellen Daley1 
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Introduction: Human Papilloma Virus (HPV) vaccine rates continue to be suboptimal and with the 
growing incidence of HPV related oropharyngeal cancer, assessing the acceptability of discussion and 
recommendations by oral health providers is paramount. The purpose of this study is to assess parental 
attitudes regarding oral health providers discussing and recommending the HPV vaccine. 

Methods: Parents of adolescents aged 11-12 years (n=1,047) were recruited to participate in a survey 
distributed via Qualtrics. Four parent subgroups were identified based on child’s HPV vaccination status 
(vaccinated, intend to vaccinate, unsure of intention, and do not intend to vaccinate). The survey included 
questions related to HPV vaccination, where their child goes for health and dental care, discussing the 
vaccine with oral health providers, and attitudes toward oral health provider recommendation of the HPV 
vaccine. Frequencies were obtained and one-way ANOVA was conducted to determine differences 
between groups. 

Results: The mean age of participants was 40.28±6.3 years, the majority were female (52.1%), White 
(76.0%), and had been vaccinated for HPV (56.0%). Most parents reported taking their child to see a 
dentist (86.5%); most went every six months (53.9%). In all vaccination groups, the majority reported a 
dental provider has never talked about the HPV vaccine with them. Among those that said a dental 
provider did discuss the vaccine, vaccination groups varied in how useful this information was in their 
HPV vaccine decisions (F(3)=6.98, p<.001, η2=.063), with those that have or intend to vaccinate reporting 
it as more useful. Participants that either intend to vaccinate or are unsure of intention reported their 
child’s dentist’s recommendation as being less important than their family doctor, pediatrician, and 
pharmacist. 

Conclusions: Opportunities to increase parents’ awareness of the HPV vaccine’s role in cancer 
prevention are needed. Oral health providers need to be more proactive in discussing the availability of 
the HPV vaccine.
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ASSESSING PARENTS’ OPINIONS FOR VACCINATING THEIR CHILDREN FOR HPV IN 
ALTERNATIVE HEALTHCARE SETTINGS 
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Introduction: HPV is associated with multiple cancers, and although a vaccine has been available since 
2006, rates remain below the Healthy People 2030 target. Increasing access to the vaccine in healthcare 
settings besides doctor offices, such as dental offices and pharmacies is one strategy to increase rates. 
This study assessed parents’ opinions on vaccinating their children against HPV in various healthcare 
settings. 

Methods: Parents of adolescents (n=1,047) completed an online survey on HPV-related topics, including 
healthcare setting. Twenty-seven items measured parents’ likelihood for vaccinating their child for HPV at 
eight healthcare settings. 

Results: Most respondents were female (52.1%), White (76.0%), with mean age 40.28(±6.30). Childhood 
HPV vaccinations primarily occurred at pediatrician or family-practice offices during vaccination visits 
(69.2%) or annual exams (23.4%). When asked why they chose to get their child vaccinated at a 
particular location, most cited comfort in that healthcare setting (46.9%). Repeated measures ANOVA 
revealed likelihood of vaccination significantly differed by healthcare setting (F(6)=163.25, p<.001). Table 
1 shows mean likelihood of vaccination by healthcare setting among parents either unsure of or intending 
to vaccinate. These parents indicated the pediatrician’s office was most convenient and the dentist’s 
office the least convenient setting. Table 1. Mean (SD) likelihood of vaccinating child for HPV by setting 

Setting Intend to vaccinate N=143 

Pediatrician's office* 4.64(0.84) 

Family-practice office* 4.40(1.18) 

Dentist's office 2.28(1.48) 

Health department* 3.23(1.54) 

Pharmacy* 3.43(1.49) 

School health clinic* 3.22(1.61) 

Urgent care clinic* 3.35(1.59) 

Mobile vaccine/medical clinic* 3.28(1.52) 

 

1=not at all likely, 5=extremely likely *p<.01 

Conclusions: Findings indicate intention to vaccinate in various settings other than traditional provider 
offices exists. This does not appear to be the same in the unsure group. Public health efforts to improve 
vaccination rates for both groups may be effective by engaging the settings to be more proactive.
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PPREVALENCE OF PAPILLOMAVIRUS INFECTION ACCORDING TO VACCINATIONSTATUS IN 
MEN WHO HAVE SEX WITH MEN IN BRAZIL 
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Introduction: Some countries have implemented publicly-funded human papillomavirus (HPV) 
vaccination for gays, as they are disproportionately affected by the virus. In Brazil, the Unified Health 
System offers the vaccine to girls and boys (9 to 14 years), people leaving with HIV and 
immunosuppressed people. Therefore, we aimed to analyze the prevalence of genital HPV among 
vaccinated and unvaccinated men who have sex with men. 

Methods: Cross-sectional study using Respondent-Driven Sampling in 9 Brazilian state capitals between 
2019-2022. HPV vaccine status was self-reported. Participants aged ≥18 years answered a questionnaire 
with sociodemographic and behavioral questions, and provided genital self-collected biological samples. 
All samples were processed in a central laboratory using Anyplex-II HPV-28 detection kit (Seegene®). 
Analyzes were based on weighting, which is inversely proportional to the size of the network. 

Results: From the 1,226 men included, 11.20% reported been vaccinated against HPV. The mean age 
was 29.17 + 3.6 years and the majority was single (65.99%). Among the participants, 16.97% leave with 
HIV, but only 23,66% of those were vaccinated. There was no significant difference between age, 
relationship status, number of sexual partners, and use of condom and genital HPV prevalence (56.6% in 
vaccinated and 45.7% in unvaccinated) according to vaccination status (p = 0.14). Overall, the most 
prevalent HPV types were 6 (6,87%), 42 (6,49%), 43 (6,43%), 53 (5,60%) and 16 (5,51%). The 
prevalence of the four HPV types form quadrivalent vaccine (6, 11, 16 ,18) was not different between 
vaccinated and unvaccinated men. The difference was also not significative among HIV+ men. 

Conclusions: Men who have sex with men presented a high prevalence of HPV and a low vaccination 
coverage. The lack of significant differences between vaccination status, could be due to the time of 
vaccination (age and HPV status) or due to the small number of vaccinated men.
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DRIED BLOOD MICROSAMPLERS FOR HPV ANTIBODY DETECTION 
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Diseases, Fort Collins, United States of America, 3USA National HPV Reference Center, Chronic Viral 
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Introduction: The antibody response to human papillomavirus (HPV) vaccines is increasingly used as a 
primary endpoint in trials of biosimilar vaccines and reduced/alternate dosing schedules or novel delivery 
methods. Venipuncture, currently used to obtain serum or plasma requires trained personnel, risks 
needle-stick injuries and presents barriers to participants fearing needle sticks. Microsampling, relying on 
fingersticks, would remove these barriers and be more amenable for use in low-resource settings and 
self-collection. We evaluated detection of HPV antibodies in standard venipuncture samples compared 
with volumetric absorptive microsampling (VAMS) samples processed with differing elution methods and 
storage conditions. 

Methods: Samples were sourced from 5-7 donors, 18-25 year old, who self-reported receiving HPV 
vaccination. Venipuncture blood was processed for serum and EDTA-plasma. Aliquoted samples were 
shipped on dry-ice. Fingerstick samples were collected using 8x 20ul Mitra® clamshell devices (Trajan 
Scientific) and shipped overnight at ambient temperature within a few days of collection. Two 
microsampler tips /donor were eluted with three different buffers at 4C and room-temperature. Remaining 
tips were stored at temperatures ranging from 80°C -45°C for times varying from 1 week -3 months. Total 
IgG quantification and M9ELISA were performed. 

Results: For microsamples eluted within one week of receipt, no significant differences were observed in 
total IgG, stability of eluted antibodies following 3 freeze-thaw cycles and 9v antibody titers (n=3). The 
optimal elution was 400 ul of M9ELISA assay diluent for 2h at room temperature with agitation. Antibody 
titers measured in serum/plasma and one 20ul microsampler tip compared well, with less than 1.5 
difference in titer across types (n=2). Stability analysis of microsamplers stored at various temperatures 
and over time prior to antibody elution is currently ongoing. 

Conclusions: Once validated, use of whole blood microsampling could provide a reliable and safe 
alternative to venipuncture for studies of HPV antibody response.
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THE HPV VACCINE SCHOOL-ENTRY REQUIREMENT IN PUERTO RICO - THREE YEARS AFTER 
AND STILL HAVING SIMILAR IMPLEMENTATION BARRIERS 
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Introduction: In Puerto Rico (PR), the Human papillomavirus vaccine has been required for school since 
2018. After more than three years, several events such as the COVID-19 pandemic, could have affected 
the implementation efforts and outcomes of this policy. Through key informants' interviews (KI), we 
identified barriers and facilitators of the HPV vaccine school-entry requirement during the COVID-19 
pandemic and explored recommendations by different KI groups. 

Methods: We conducted 26 KI interviews with stakeholders from the PR’s Department of Health (DOH) 
(n=6), school system (n=9), and health provider organizations (n=11) during August 2021 to March 2022. 
We used the Consolidated Framework for Implementation Research (CFIR) to develop the interview 
guide, and adapted questions to explore the COVID-19 pandemic effect. Interviews were transcribed 
verbatim, coded, and analyzed to identify barriers. 

Results: The main barriers for the DOH and providers were parental vaccine hesitancy and delayed on 
the routine immunization schedule. In the schools, common barriers included the lack of educational 
materials and the parents' fear of getting COVID-19 in vaccine centers. For all KIs, the facilitators were 
the variety of engagement strategies employed by the health providers and nurses to convince the 
parents. Most KI from schools mentioned that parents were less hesitant about the HPV vaccine than in 
previous years. All groups recommended improving the education materials and promotion on social 
media about the HPV vaccine and its benefits. 

Conclusions: Although less than in previous years, parental hesitancy, continuous to be a barrier for the 
implementation of the HPV vaccine school-entry requirement. A potential effect of the COVID-19 
pandemic was the delay on immunization for children and adolescents. Re-evaluating the educational 
strategies and increasing access to the HPV vaccine could be a priority to reach a significant up-to-date 
percentage.
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ASSOCIATION OF CHILD’S AGE, PARENTAL HPV VACCINE HESITANCY, AND HPV VACCINE 
INITIATION 
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Introduction: HPV vaccination is now approved for ages 9-45, but the vaccine is only effective prior to 
exposure to the virus, so it is targeted to younger children and adolescents. CDC’s Advisory Committee 
on Immunization Practices recommends vaccine initiation at ages 11-12, but in recent years, the 
American Academy of Pediatrics has shifted their recommendation earlier, targeting ages 9-12 for 
initiation. This analysis examined the association of age with parental HPV vaccine hesitancy and uptake. 

Methods: An online Qualtrics survey was administered to parents of children aged 9-17 years in 
Arkansas, Mississippi, Missouri, Tennessee, and Southern Illinois in July 2021. Responses from 926 
parents were summarized and analyzed using chi-square tests and multivariate logistic regression. 

Results: 18.6% of parents with a child aged 9-12 and 23.2% of parents with 13–17-year-olds were 
categorized as HPV vaccine hesitant. The majority of parent reported that they believed the ideal age for 
HPV vaccination was between ages 12-15. 18.6% of children ages 9-12 had received at least one dose of 
HPV vaccine, while 52.3% of 13–17-year-olds had received at least one dose. Overall, 13–17-year-olds 
were 6 times as likely to be vaccinated as 9-12 year olds (OR: 6.01, 95% CI: 3.98-9.08). 

Conclusions: Despite recommendations to initiate HPV vaccine at earlier ages (9-12), most parents still 
believed that 12-15 years was the ideal age to vaccinate their children. Overall, rates of vaccination are 
low in the states across this 5-state region for adolescents aged 9-17 (42.3%), but the uptake is less than 
half for 9–12-year-olds compared to 13–17-year-olds. Given that only 2 doses are needed for ages <15 
and completion rates have been found to be higher when the series is initiated earlier, efforts are needed 
to educate both parents and providers on the benefit of earlier age of HPV vaccine initiation.
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Introduction: Previous studies have demonstrated higher prevalence of HPV infection among men who 
have sex with men (MSM) than the general population. The knowledge of HPV and awareness of the 
associated risk can lead to protective behaviors and vaccine acceptance. The present study aimed to 
assess knowledge of HPV and vaccination among MSM. 

Methods: Multicenter cross-sectional study using respondent-driven sampling between 2019-2021 
including MSM aged 18 years or older from nine Brazilian cites. All completed a validated HPV 
knowledge questionnaire (on a 16-item scale) and an interview with sociodemographic characteristics, 
that was applied by trained primary health care professionals. 

Results: From the 1,226 MSM included, 44.73% were from social class C, had higher education 65.95% 
and 53.95% were pardo/black. Most were single (66.1%) with a mean age of 29.1 + 9.1 years. The 
majority (86.15%) reported knowing HPV but only 66.1% know about HPV vaccine. 20,06% believe that 
HPV always have symptoms and 39.30% that can be cured using antibiotics or that there is no need for 
treatment (19.95%). Higher Scores were associated to higher rates of vaccination (p<0.001) but not with 
HIV status. Lower and higher age ranges are associates to lower scores (p<0.01). 

Conclusions: Despite the included participants had a high level of education when compared to the 
Brazilian population, many participants still unaware about the vaccine against the virus and have 
misconceptions about the HPV virus epidemiology, transmission and treatment. Public health efforts to 
educate and increase awareness about HPV and vaccine in this population should be strengthened and 
expanded.
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PROVIDERS PERCEPTIONS AND CLINIC READINESS TO IMPLEMENT HPV VACCINATION IN HIV 
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Introduction: People living with HIV (PLWH) are more likely to be diagnosed with HPV-associated 
cancers than the general population. The HPV vaccine is an effective approach to reduce the risk of HPV-
related disease. However, HPV vaccine programs tailored and implemented for PLWH is lagging for this 
high-risk group. We assessed providers and clinic staff perceptions and readiness to HPV vaccination at 
three HIV community clinics in Georgia, USA. 

Methods: We conducted three semi-structured interviews with HIV providers and clinic staff and 
administered the HPV IQ Pre-Implementation Questionnaire and the 4Pillars™ Immunization Toolkit 
Practice Improvement Readiness Questionnaire. Herein, we report the descriptive findings of the 
providers and staff responses from the two questionnaires. 

Results: Eighteen respondents completed the questionnaires. Five respondents reported their role as 
nurses (27.8%); two respondents were vaccine providers (11.1%), two respondents were office members 
(11.2%), and the remaining reported their role as “other” (pharmacist, social worker, etc.; 50%). For 
improvement of HPV vaccination, 44% (8) of respondents strongly agreed that it is an important goal for 
their clinic, whereas 39% (7) strongly disagreed. Respondents mostly strongly agreed (7, 38.9%) they felt 
confident their clinic could improve HPV vaccination. Regarding clinic readiness, 73.3% (11) of 
respondents reported providers routinely recommended general vaccines at their respective clinic and 
60% (9) of respondents reported their clinic administered routine vaccines. 

Conclusions: Although respondents mostly believed improving HPV vaccination is an important goal for 
their clinic, many respondents also disagreed to this goal. The lack of consensus may be due to 
competing current clinic needs that may take precedence over HPV vaccination (i.e., COVID-19 and 
monkeypox vaccination). Yet, providers and clinic staff reported to offering and encouraging routine 
vaccination which may facilitate including HPV vaccination to routine HIV care. These findings provide 
insight in possible barriers and facilitators of implementing an HPV program in HIV community clinics.
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Introduction: The HPV vaccination program in Colombia was disrupted by a massive psychogenic event 
in 2014 and vaccination dropped from 88% in 2012 to 36.2% in 2021. We conducted an exploratory 
evaluation process to inform an implementation research project design to identify strategies to increase 
HPV vaccination in Colombia. 

Methods: This is a qualitative study to document stakeholders’ perspectives about the challenges of 
implementing the HPV vaccination program. Between October and November 2021, we conducted four 
semi-structured interviews with central level informants from Ministry and Secretaries of health, and 
health facility immunizations program, thirty-three structured surveys, and four focus groups (FG) with 
educators, vaccination staff, and parents. Instruments and interview guides were informed by the 
Consolidated Framework for Implementation Research (CFIR). Transcripts were coded for two 
researchers using content analysis using pre-defined CFIR constructs. 

Results: Barriers more frequently identified were limited staff, issues with state immunization registries, 
parents, and girls’ vaccine-related misconception, competing priorities, levels of funding, training needs, 
delivery modalities for rural settings, insufficient organizational planning, and articulation. For vaccination 
staff, the informed consent and assent document facilitated the process of vaccination. Adding the HPV 
vaccine to the expanded program of immunization for children already in place in the country, was 
perceived by vaccinators as a facilitator. Regarding coverage in urban and rural areas, the vaccinating 
team highlighted inter-institutional coordination with primary health care teams. 

Conclusions: These findings informed a protocol for a multisectoral alliance to develop and testing 
implementation interventions to increase HPV vaccination rates in Colombia.
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BARRIERS AND FACILITATORS FOR HUMAN PAPILLOMA VIRUS (HPV) VACCINE 
INTRODUCTION AND SCALE-UP IN LOW- AND MIDDLE-INCOME COUNTRIES: NATIONAL 
STAKEHOLDERS' PERSPECTIVES 

Kirthini Muralidharan1, Dur-E-Nayab Waheed2, Dominique Guillaume1, Rupali Limaye3, Alex 
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Introduction: Cervical cancer, caused by human papillomavirus (HPV) infection, is a leading cause of 
mortality among women in low resource settings. The HPV vaccine prevents against high-risk strains of 
HPV that cause cervical cancer, however the integration of HPV vaccines into national immunization 
programs within many LMICs has been suboptimal. This study explored challenges and facilitators to 
HPV vaccine introduction and scale-up in LMICs through key informant interviews with national 
stakeholders. 

Methods: A stakeholder analysis coupled with semi-structured in-depth interviews were conducted with 
national stakeholders. Countries in Africa and Asia were identified by conducting a mapping exercise to 
obtain information such as geographical region, HPV vaccine introduction status, dosing schedule, target 
age cohort, delivery strategy, and coverage. Interview data were analyzed through qualitative descriptive 
methods. 

Results: A total of 18 stakeholders were interviewed, including 10 national immunization stakeholders 
and 8 non-governmental organization stakeholders. Interview findings were divided into different themes 
focused on introduction challenges; HPV vaccine delivery, stakeholders' mobilization and coordination, 
training of healthcare workers, communication and impact of COVID-19 on HPV vaccination programs. 

Conclusions: Local data availability is crucial for countries to be able plan well for HPV vaccination 
programs i.e., enumerating eligible girls and to conduct efficient microplanning for HPV vaccine delivery. 
Stakeholders strongly voiced the need for refresher training of healthcare workers due to staff turnover 
and to update them with new information. Trainings need to cover the disease etiology, clear instructions 
on eligibility criteria, different types and choice of the vaccine and address misconceptions. There is a 
need for stakeholders' mobilization and a clear framework on stakeholders coordination, identifying needs 
at the local level and taking a bottom-up approach to improve coverage. COVID-19 pandemic has widely 
impacted HPV vaccination programs in Africa and requires robust approach to restore coverage and to 
catch up the missed adolescents.
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ATTITUDES AND KNOWLEDGE ABOUT HPV VACCINATION OF SCHOOL CHILDREN AND THEIR 
PARENTS FOLLOWING USE OF A TARGETED INFORMATION 

Eva Runngren1, Emma Appelqvist2, Karin Blomberg1, Madelene Danielsson2, Lina Schollin Ask3, Mats 
Eriksson1 
1Örebro University, School Of Health Sciences, Örebro, Sweden, 2Public Health Agency of Sweden, 
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Introduction: This study aimed to investigate children’s’ and parents’ attitudes and knowledge about 
HPV (human papillomavirus) following introduction of gender-neutral HPV vaccination in the national 
immunization program (NIP) in Sweden. An evaluation of a tailored information package for parents and 
children launched by the Public Health Agency (PHAS) alongside the introduction of gender-neutral HPV 
vaccination was also performed. 

Methods: In total, 276 parents and 206 children from 22 School Health Services responded to a web-
based survey, spring 2021 to January 2022. 

Results: Overall, parents (78%) perceived HPV vaccination to be of importance for their child’s health. 
About half of the participating children and two thirds of the parents had used the tailored information 
package for the HPV vaccination. The fact sheet was mostly used by parents (55%) and children (20%) 
and also perceived as easy to understand (99% and 68% respectively). For both children and parents, 
the school nurse (70% respectively) was the primary source for information. The teacher (59%) was also 
a common source of information of HPV vaccination for the children. 

Conclusions: The school nurse is essential for informing about HPV vaccination for both children and 
parents. There is a need to strengthen the knowledge regarding HPV vaccination among teachers as they 
also are a key source of information for the majority of the children. Additional interventions are needed to 
support parents in making informed decisions for HPV vaccinations.
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EXAMINING THE ASSOCIATION BETWEEN PATIENT-CENTERED COMMUNICATION AND HPV 
VACCINE ACCEPTABILITY AMONG ADULTS: A SYSTEMATIC REVIEW 

Aditi Tomar1, Idethia Harvey2, Mandy Spadine3 
1Texas A&M University, Department Of Health Behavior, School Of Public Health, College Station, United 
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Introduction: Despite the HPV vaccine's long-standing availability, vaccine coverage remains suboptimal 
among a large proportion of adolescents and vaccine-eligible adults. Parents and young adults often 
express hesitancy surrounding HPV-related discussions during clinical encounters. The coronavirus 
disease (COVID-19) pandemic has shifted the way clinicians interact with patients, and has reinforced 
patient-centeredness in clinical practice. Experts now unanimously agree on the need to adopt patient-
centered practices to address vaccine hesitancy. Drawing on this understanding, our study systematically 
examines the relationship between patient-centered communication and HPV acceptability among adults. 

Methods: We conducted the review following the PRISMA specifications, and systematically searched 
five databases: Medline Complete (EBSCO), CINAHL (EBSCO), Embase (OVID), Global Health, and 
Health Source- Consumer Edition (EBSCO). We retrieved both qualitative and quantitative peer-reviewed 
articles published between January 2006 and June 2021. The cut-off year 2006 marks the launch of the 
first FDA approved HPV vaccine. A study was determined eligible if it: a) was published in English 
between 2006 and 2021, b) examined constructs related to patient-centered communication, c) targeted 
adult clients, and/or providers d) determined the relationship between patient-centered communication 
and HPV vaccine acceptability. We identified 1730 potentially eligible articles, and included 12 articles for 
full-text screening. 

Results: Patient-centered communication measures in our review included Motivational Interviewing, and 
communication techniques involving patient-centered constructs such as reflective listening, spending 
enough time, providing assurance/ empathy, providing adequate information, giving a chance to ask 
questions. Providers adopting patient-centered communication report high comfort/ self-efficacy 
discussing the HPV vaccine, favorable attitudes to vaccinate, and vaccine delivery. Among patients, 
patient-centered communication positively impacts vaccine-eligible adults' intention to vaccinate, 
improves parental attitudes towards child's vaccination, and renders high vaccine uptake among teens. 

Conclusions: Given the success of patient-centered communication in improving HPV vaccine 
acceptability, widespread implementation of evidence-based, patient-centered strategies will help in 
reducing HPV-related illnesses, globally.
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ASSOCIATION BETWEEN PATIENT-CENTERED COMMUNICATION, HPV KNOWLEDGE, AND 
PERCEIVED EFFECTIVENESS OF THE HPV VACCINE AMONG U.S. ADULTS: A HEALTH 
INFORMATION NATIONAL TRENDS SURVEY (HINTS) STUDY 

Aditi Tomar, Idethia Harvey 
Texas A&M University, Department Of Health Behavior, School Of Public Health, College Station, United 
States of America 

Introduction: Patient-centered communication is a significant, direct contributor to HPV knowledge. In 
turn, higher knowledge about HPV encourages people to seek prophylactic measures and improves 
acceptability towards the HPV vaccine. Drawing on evidence-based paths established from previous 
studies, our study examines the direct and indirect relationship between patient-centered communication, 
HPV knowledge and perceived HPV vaccine effectiveness. We have also explored the socio-
demographic factors impacting patient-centered communication, HPV knowledge and perceived HPV 
vaccine effectiveness. Perceived HPV vaccine effectiveness has been previously cited as a strong 
indicator of HPV vaccine acceptability. Therefore, factors influencing perceived HPV effectivness 
ultimately contribute to improving HPV vaccine acceptability. 

Methods: We analysed data from the Health Information National Trends Survey (HINTS) 5, Cycle 1. We 
used Mplus for modelling and Stata for descriptive analysis. We employed Structural equation modeling 
(SEM) to test our hypothesized conceptual model (Figure 1). Given the categorical nature of our response 
variables, we implemented the weighted least squares (WLSMV) method to estimate the parameters. 
Figure 
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Results: Our sample N=2,522 comprises U.S adults aged 18-79 ( mean age 47.98 years), Non-Hispanic 
White (67.65%), females (53.31%), and heterosexual (95.12%). Model fit results signify a good fit: 
RMSEA= 0.039, CFI=0.99 TLI= 0.99, and SRMR =0.070. Figure 2 illustrates the socio-demographic 
indicators related to patient-centered communication, HPV knowledge and perceived HPV vaccine 
effectiveness. Additionally, we observed statistical significance (p<0.05) in the path linking HPV 
Knowledge → HPV vaccine effectiveness (β=0.633), and patient-centered communication → HPV 
vaccine effectiveness (β=0.063). We observed lack of statistical significance (p>0.05) in the path linking 
patient-centered communication to HPV knowledge (β=0.011), and the indirect, knowledge-mediated path 
linking patient-centered communication and HPV vaccine effectiveness (β=0.007). Figure 
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Conclusions: Parsing the direct and indirect channels leading up to vaccine acceptability will help future 
researchers startegise and plan interventions to improve HPV vaccine acceptability.
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PROTECTION AGAINST HPV16/18 PERSISTENT INFECTIONS FOR UP TO 13 YEARS AFTER 
VACCINATION OF 9-11-YEAR-OLD GIRLS WITH 2-DOSE OR 3-DOSE EXTENDED-SCHEDULE OF 
QUADRIVALENT VACCINE 

Chantal Sauvageau1, Marie-Hélène Mayrand2, Manale Ouakki1, Iulia Gabriela Ionescu1, François 
Coutlée3, Marc Dionne4, Vladimir Gilca1 
1INSPQ, Immunization, Quebec, Canada, 2Université de Montréal and CRCHUM, Département 
D'obstétrique-gynécologie, Montréal, Canada, 3Université de Montréal, Laboratoire De Virologie 
Moléculaire, Centre De Recherche Du Centre Hospitalier De L'université De Montréal (crchum), Et 
Département De Microbiologie, Infectiologie Et Immunologie, Montréal, Canada, 4CRCHU, Immunization, 
Quebec, Canada 

Introduction: In the Province of Québec, Canada, the school-based HPV vaccination program initiated in 
2008 included two doses of the quadrivalent vaccine (4vHPV) in grade 4. The ICI-VPH study, initiated in 
2013, evaluated whether a 2-dose schedule (0-6 months) is non-inferior to a 3-dose extended schedule 
(0-6-60 months) for the prevention of persistent HPV16/18 infections. 

Methods: From 2013 to 2017, we randomly assigned (1:1) 13–16-year-old girls who had been vaccinated 
five years earlier with two doses of 4vHPV in grade 4 (9-11-y-o), to receive a 3rd dose of 4vHPV or no 
intervention. Participants self-collected vaginal samples every six months. We routinely tested specimens 
on a yearly basis and banked the others. We used a generic test to detect HPV DNA, followed by Linear 
Array or Anyplex™ (Seegene) to genotype positive samples. Banked specimens preceding and following 
positive samples were later tested. Participants provided sexual and behavior data through online 
questionnaires every year. 

Results: A total of 3356 13-16-year-old girls were randomly assigned to the 2-dose (n=1675) or 3-dose 
extended group (n=1681). Over a median follow-up of 5.5 years (median of 10.9 years after first dose; 
max: 13.3 years), 82.8% of randomized participants reported ever having had sex and 39.7% had at least 
one positive HPV sample. HPV6/11 was detected in one participant in the 2-dose group and 6 
participants in the 3-dose group. HPV16/18 infections were detected in 11 participants in the 2-dose 
group compared to 17 in the 3-dose group. Among these, only one participant in the 3-dose group had a 
persistent HPV16 infection, which cleared before the end of follow-up. 

Conclusions: Two doses of 4vHPV given 6 months apart provide excellent protection against persistent 
HPV16/18 infections for up to 13 years, suggesting a delayed 3rd dose may not provide additional benefit.
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DIFFERENCES IN SOCIODEMOGRAPHIC PREDICTORS OF UP-TO-DATE HPV VACCINATION 
STATUS AMONG ADOLESCENTS INITIATING AT AGES 9-10 VS. AT AGE 11 OR LATER, 2016-2021 

Adair Minihan1, Priti Bandi1, Jessica Star1, Marcie Fisher-Borne2, Debbie Saslow3, Ahmedin Jemal1 
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America, 3American Cancer Society, Hpv/gyn Cancers, Kennesaw, United States of America 

Introduction: Recent guidelines from the American Cancer Society stress HPV vaccination series 
initiation at earliest opportunity, i.e. age 9 years. Literature suggests initiating HPV vaccination at ages 9-
10 years may be associated with higher rates of up-to-date (UTD) status later in adolescence. In this 
study, we examine differences in sociodemographic predictors of nationally representative UTD HPV 
vaccination rates among adolescents who initiated the series younger (ages 9-10 years) vs. older (≥ 11 
years). 

Methods: Six years of pooled data (2016-2021) from National Immunization Survey-Teen were used to 
estimate UTD HPV vaccination prevalence among younger vs. older initiating 13-17-year-olds. Adjusted 
logistic regression models estimated prevalence ratios (aPRs), differences (aDs), and difference in 
differences (aDDs) in prevalence of being UTD to assess differences in sociodemographic predictors of 
UTD status among younger vs. older initiators. 

Results: Significant interactions were observed by sex (p= 0.003), insurance status (p< 0.001), and 
current age (p < 0.001) for the association between initiation status and being UTD for the series. Among 
older initiators, prevalence of UTD status was 5% lower in male adolescents in comparison to female 
adolescents (p < 0.001), 14% lower in uninsured adolescents in comparison to privately insured 
adolescents (p < 0.001), and 12% (p<0.001), 16% (P<0.001), 18% (p<0.001), and 17% (p <0.001) lower 
in 13-year-olds in comparison to 14-, 15-, 16-, and 17-year-olds, respectively. Significant differences by 
sex, insurance status, and current age were not observed among younger initiators. 

Conclusions: Results indicate sociodemographic disparities observed among older initiators are not 
observed among younger initiators. Additional research is needed to determine if younger initiation may 
indeed be associated with improved vaccine access, as this finding may have significant implications for 
initiatives addressing disparities in HPV vaccination uptake, potentially leading to stronger emphasis of 
the importance of initiating the series at ages 9-10.
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CREATION AND PROMOTION OF AN EVIDENCE BASE FOR HPV VACCINATION STARTING AT 
AGE 9 

Debbie Saslow1, Heather Brandt2, Kristin Oliver3, Rebecca Perkins4 
1American Cancer Society, National Hpv Vaccination Roundtable, Kennesaw, United States of 
America, 2St. Jude Children’s Research Hospital, Hpv Cancer Prevention Program, Memphis, United 
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Introduction: Starting the HPV vaccination series at age 9 is recommended by the American Cancer 
Society, American Academy of Pediatrics, and the National HPV Vaccination Roundtable (HPVRT), which 
includes leading thought experts from clinical, public health, and academic research institutions. 
Guidance from the Centers for Disease Control and Advisory Committee on Immunization Practices 
recommends routine HPV vaccination at age 11 or 12 years but notes that HPV vaccination can be given 
starting at age 9 years old. There are many benefits to initiating the HPV vaccine series at age 9. While 
many clinicians and health systems have demonstrated the feasibility and effectiveness of routinely 
recommending HPV vaccination starting at age 9, only a few studies have been published. 

Methods: The HPVRT, in collaboration with St. Jude, sponsored a special journal issue supplement to 
solicit evidence on the impact of starting vaccination at age 9. This was accompanied by an open call for 
papers. 

Results: We have received 13 solicited articles and 6 articles from the open call. The articles are a 
combination of research studies and commentaries. Video abstracts by the authors are being added to 
the HPVRT website and YouTube channel. 

Conclusions: The HPVRT created a number of resources to support health systems and health plans as 
part of the ‘Start at Age 9 Campaign’, including an Evidence Summary, Resource Sheet, Toolkit, and 
Poster. Creation of an evidence base, collated in a special journal issue and accompanied by video 
abstracts from authors as well as other promotional strategies such as webinars and social media posts, 
will facilitate efforts to improve on-time HPV vaccination.
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ECONOMIC BURDEN OF CERVICAL CANCER IN MAINLAND CHINA: A SYSTEMATIC LITERATURE 
REVIEW 

Yunwen Xu1, Su Jian Si Tu2, Wei (Vivian) Wang3, Jihu Li4 
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Introduction: As cervical cancer is the fifth common female malignant tumor in China, it is important to 
assess disease burdens to inform early prevention like HPV vaccine. We aimed to estimate the economic 
burden of cervical cancer and cervical intraepithelial neoplasia (CIN) in China. 

Methods: We conducted a systematic literature review of English and Chinese publications between 
2001-2020. All costs and epidemiological data for cervical cancer and CIN patients in China were 
structurally extracted. The national total direct and indirect costs were estimated through incidence-based 
approach. Costs were discounted to 2020 Chinese Yuan (CNY) by local health care consumer price 
indices. 

Results: A total of 155 studies were included, with 116 reporting costs from healthcare 
records/claims/surveys, and 39 from economic analysis. Estimated annual cost per cervical cancer was 
CNY 58,189 for incident patients and CNY 13,025 for prevalent patients in China. The per-capita annual 
cost increased from CNY 6,452 for CIN 2 to CNY 13,602 for CIN 3. Total economic burden of cervical 
cancer nationwide was estimated at CNY 9.69 billion, with 72% from direct medical cost. Cervical pre-
cancer (CIN 2 and 3) imposed an additional burden of CNY 2.03 billion, with 48%-50% from direct 
medical cost. Using HPV attribution fraction, total costs preventable by nonavalent vaccine was CNY 8.72 
billion and CNY 1.42 billion for people with cervical cancer and pre-cancer, respectively; by other HPV 
types 16/18 targeted vaccines (i.e., bivalent and quadrivalent vaccines), the preventable costs for cervical 
cancer and pre-cancer were CNY 6.88 billion and CNY 0.94 billion, respectively. 

Conclusions: Cervical pre-/cancer is associated with significant economic burden in China. Scaling up 
HPV vaccination can reduce economic losses.
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ECONOMIC BURDEN OF HPV-RELATED NON-CERVICAL DISEASE IN MAINLAND CHINA: A 
SYSTEMATIC LITERATURE REVIEW 
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1Johns Hopkins Bloomberg School of Public Health, Epidemiology, Baltimore, United States of 
America, 2MSD China Holding Co., Ltd., Health Economics & Outcomes Research, Beijing, China, 3Merck 
& Co., Inc., Center For Observational And Real-world Evidence, Rahway, United States of 
America, 4MSD China Holding Co., Ltd., Market Access&public Policy, Beijing, China 

Introduction: Human papillomavirus (HPV) can cause a variety of non-cervical cancers, and non-cancer 
diseases including anogenital warts (AGW) and recurrent respiratory papillomatosis (RRP). However, little 
is known about the economic burden of those diseases. This study aimed to quantify the economic 
burden of non-cervical HPV-related diseases in China. 

Methods: We conducted a systematic literature review on English/Chinese publications between 2001-
2020. Structured methods were used to select studies reporting related epidemiological data and various 
costs in Chinese population. All costs were adjusted to 2020 Chinese Yuan (CNY) using local health care 
price indices. 

Results: We included 62 studies with data pertaining to costs for head and neck cancer (n=57), AGW 
(n=7), vaginal cancer (n=1), vulvar cancer (n=1), anal cancer (n=1), penile cancer (n=1), and RRP (n=1). 
Cost per case varied by cancers and by phase: from the highest of CNY 79,567 for head and neck cancer 
to the lowest of CNY 62,670 for penile cancer in the first year after diagnosis, and from CNY 27,965 for 
anal cancer to CNY 14,659 for penile cancer in follow-up years. The per-capita annual cost for AGW and 
RRP was CNY 11,819 and CNY 41,329, respectively. Total national economic burden of non-cervical 
cancer diseases was CNY 6.31 billion, of which 22%, 87% and 90% could be prevented by bivalent, 
quadrivalent, and nonavalent vaccine, respectively, estimated based on HPV attribution fraction. 

Conclusions: Non-cervical cancer HPV-related diseases imposed a significant economic burden in men 
and women in China and vaccination can largely reduce the costs.
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MODELLING THE LONG-TERM EFFECTIVENESS AND RESOURCE IMPACT OF HPV-BASED 
CERVICAL SCREENING STRATEGIES FOR BRITISH COLUMBIA, CANADA 
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Introduction: Human papillomavirus (HPV)-based cervical screening can improve pre-cancer detection, 
but has yet to be widely implemented due to uncertainty in how best to integrate HPV testing into existing 
programs. The purpose of this study was to compare impact of alternative HPV-screening approaches on 
population-level effectiveness, resource use, and cost-effectiveness for the province of British Columbia 
(BC), Canada. 

Methods: We identified four alternative screening strategies of interest, based on primary screening test, 
frequency, and age ranges (Table), with a reference strategy reflecting current policy in BC. We 
conducted our analysis using OncoSim-Cervical, a microsimulation model developed by the Canadian 
Partnership Against Cancer, that simulates the natural history of cervical cancer for the Canadian 
population, including HPV transmission, infection, and subsequent disease progression. Model 
parameters for HPV vaccination, screening participation, follow-up compliance, and cost were updated to 
reflect local rates in BC. We simulated outcomes for the BC population, from 2022 to 2050, including 
cervical cancer incidence and mortality, number of screening and follow-up tests, number of pre-cancer 
treatment procedures, and 
cost. 

 

Results: indicate that adoption of HPV-based screening would increase demand for colposcopy and pre-
cancer treatment by up to 77% and 35% respectively by 2025, but would decrease over the long term. At 
current participation rates, HPV screening would lead to a moderate reduction in cervical cancer 
incidence and mortality. 
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Conclusions: A transition to HPV-based screening in BC would reduce cervical cancer incidence and 
mortality. However, the transition to HPV screening will increase costs in the short term, and considerably 
increase demand for colposcopy and pre-cancer treatment services. The way in which screening 
programs transition to HPV-based screening will affect service demand and cost. Our future work will 
explore alternative approaches to implementing HPV screening in BC, to support a fair and equitable 
transition.
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GENDER-NEUTRAL 9-VALENT HUMAN PAPILLOMAVIRUS VACCINATION IN TAIWAN: A COST-
EFFECTIVENESS ANALYSIS 
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Introduction: Human papillomavirus (HPV) can cause cancers and HPV diseases in both genders. Many 
countries have transitioned from female-only vaccination (FOV) to gender-neutral vaccination (GNV), 
directly protecting men against HPV infection and diseases and possibly further reducing HPV-related 
diseases in women. Starting September 2022, the Taiwanese government has been providing the 9-
valent HPV vaccine (9vHPV) free of charge to 13-year old girls as part of the National Immunization 
Program (NIP). This study assesses the health impact and cost-effectiveness of 9vHPV GNV vs. 9vHPV 
FOV strategies in Taiwan. 

Methods: Using Taiwanese data, a validated dynamic transmission model was adapted to assess the 
expansion of the current FOV strategy (9vHPV FOV) to include boys (9vHPV GNV). HPV-associated 
health outcomes included cervical lesions (CIN-1/2/3), cervical, vaginal, vulvar, head and neck (H&N), 
anal, and penile cancers as well as genital warts (GWs) and recurrent respiratory papillomatosis (RRP). 
Costs, quality-adjusted life-years (QALY), and incremental cost-effectiveness ratio (ICER) were 
estimated. The model assumed lifelong duration of vaccine protection, herd immunity, a discount rate of 
3% for costs and QALYs. 

Results: Compared to 9vHPV FOV strategy, 9vHPV GNV strategy would prevent more cases of HPV-
related diseases and cancers (1,182 cervical cancer, 9,229 CIN-1/2/3, 17 vaginal, 44 vulvar, 6,928 H&N, 
292 anal and 107 penile cancer, 86,941 GWs, and 435 RRP) and death (675 cervical cancer, 7 vaginal, 
20 vulvar, 4,462 H&N, 156 anal and 61 penile cancer, and 21 RRP) over 100 years. The ICER of 9vHPV 
GNV strategy vs. 9vHPV FOV strategy was NTD 874,006/QALY. 

Conclusions: A 9vHPV GNV strategy for girls and boys would have additional public health and 
economic impact and would be considered cost-effective as compared to the current 9vHPV FOV 
strategy, relative to per capita GDP, which is estimated at NTD 924,796 for Taiwan.
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ADAPTING A MICROSIMULATION MODEL OF CERVICAL CARCINOGENESIS TO REFLECT BLACK 
WOMEN IN THE U.S. 

Jennifer Spencer1, Nicole Campos2, Mary Caroline Regan2, Stephen Sy3, Jane Kim3 
1The University of Texas at Austin, Population Health, Austin, United States of America, 2Harvard T.H 
Chan School of Public Health, Public Health, Boston, United States of America, 3Harvard T.H. Chan 
School of Public Health, Center For Health Decision Science, Boston, United States of America 

Introduction: To explore factors that contribute to cervical cancer incidence and mortality disparities by 
race, we adapted a microsimulation model of HPV natural history in all women in the U.S. to reflect Black 
women only 

Methods: We integrated race-stratified demographic, epidemiological and screening data for U.S. Black 
women into a general population model of HPV and cervical cancer. Demographic data on all-cause 
mortality and hysterectomy rates came from national death data and the Behavioral Risk Factor 
Surveillance Survey. Epidemiologic data included age- and genotype-specific HPV prevalence from the 
2002-2006 National Health and Nutrition Examination Survey and HPV type distribution within cervical 
precancer and cancer from the literature. Cervical cancer incidence, mortality, and survival by race and 
age came from the Surveillance, Epidemiology, and End Results Program. Cervical cancer screening 
patterns were estimated from the METRICS sites of the PROSPR consortium. We calibrated HPV 
incidence in the model to fit empirical data on HPV prevalence and type distribution in Black women. 

Results: Compared to all women, the empirical data showed that cancer incidence and mortality were 
higher among Black women, and HPV type distribution in precancer was different. The calibrated model 
for Black women achieved good fit to HPV prevalence and type distribution. When race-specific cervical 
cancer screening patterns were incorporated, the model reproduced observed disparities in incidence and 
mortality. 

Conclusions: There are substantial differences in demographics, screening patterns, and cervical cancer 
between Black women and all women in the U.S. Important drivers of cervical cancer incidence include 
all-cause mortality and hysterectomy rates that impact the number of women at risk. Ongoing work will 
describe the relative contributions of demographics, screening, and epidemiology to observed disparities 
in incidence and mortality.
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MICRO-COSTING CERVICAL SCREENING IN A BASIC HEALTH UNIT IN THE FEDERAL DISTRICT, 
BRAZIL 

Carla Marques1,2, Caroline Rodrigues1, Gabriel Marques2, Kátia Luz Torres1,3, Julia Gage4, Mark 
Schiffman5, Ana Cecilia Rodriguez6, Tainá Alencar1, Ana Ribeiro1, Carmen Romero7, Nicole Campos8 
1Oswaldo Cruz Foundation (Fiocruz), Center For Epidemiology And Health Surveillance, Brasília, 
Brazil, 2University of Brasília (UnB), Department Of Public Health, Faculty Of Ceilândia, Brasília, 
Brazil, 3Amazonas State Oncology Control Foundation - FCECON, Research Director, 
Manaus/Amazonas, Brazil, 4National Cancer Institute, Center For Global Health/division Of Cancer 
Epidemiology And Genetics, Rockville, United States of America, 5National Cancer Institute, Clinical 
Epidemiology Unit, Clinical Genetic Branch, Division Of Cancer Epidemiology And Genetics, Rockville, 
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Introduction: In Brazil, the Unified Health System (SUS) is in charge of running the cervical cancer 
screening program. Conventional cytology is recommended every two years for women between 25 and 
64 years old. Recently, switching to newer more effective strategies have started. We estimated the 
current cost of cervical screening in a basic health care unit in the Federal District of Brazil, in preparation 
for future cost-effectiveness analysis of different screening and triage strategies. 

Methods: Micro-costing methods based on an ingredients-based approach were used. Direct and indirect 
medical costs were extracted from the national platforms for records of consultations (SISCAN – Cancer 
Information System) and the Health Price Database (BPS), as well as on-site interviews with 
professionals responsible for tracking in the unit. The reference year for all estimated values was 2019. 
We collected data on number of Pap smears; equipment; supplies; human resources and user costs (i.e., 
the cost of transportation to the facility). 

Results: The estimated cost of the procedure for the basic health unit was R$ 78.63 (US$ 19.60). The 
average cost of transportation for women was R$ 8.1 (US$ 2.02). The reimbursement amount from the 
central level to the health facilities for this procedure was R$ 6,97 (US$ 1.73) in 2019 and from 2020 
onwards it increased to R$ 14,37 (US$ 3.58) but remained substantially less than the actual cost to the 
health unit. The cost of moving the woman to the basic health unit was R$ 2.70 (US$ 0.67). 

Conclusions: Reimbursement values for Pap testing are substantially less than the actual cost to the 
basic health unit. The discrepancy may impact financing and diminish quality of care and access to 
screening. Findings may contribute to stakeholder planning and financing decisions.
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ELECTRONIC HEALTH RECORDS TO PERSONALIZE RISK PREDICTION OF CERVICAL CANCER 
SCREENING 

Andres Võrk1, Anna Tisler2, Anneli Uusküla2 
1University of Tartu, Faculty Of Social Sciences, Tartu, Estonia, 2University of Tartu, Institute Of Family 
Medicine And Public Health, Tartu, Estonia 

Introduction: INTRODUCTION Efficient and effective cervical cancer screening programs are of great 
importance for the elimination of cervical cancer as a public health concern. Moving away from one-size-
fits-all screening towards an approach based on individual risks can drastically improve the program’s 
performance. Risk-based models created from electronic health records (EHR) could be an answer to a 
more personalized approach. 

Methods: Our data source was nationwide population-based electronic healthcare administrative data 
from 2005 to 2020. We used a 5-year lookback period (2005–2010) preceding the observation period 
(2011-2020) to develop risk prediction models with two main outcomes: CIN3 and cervical cancer. Cox 
proportional hazard model to estimate the determinants of risk for both outcomes was used. The model 
was validated by splitting the data into training and validation samples. 

Results: Overall, we identified 1443 and 4839 women with cervical cancer and CIN3+ respectively during 
the 10-year follow-up period. The absolute 10-year risk of cervical cancer and CIN3+ was 0.41% and 
1.4% respectively. The risk of cervical cancer was strongly associated with a number of abortions aHR 
1.23 (95%CI 1.09-1.38), having low-grade aHR 3.26 (95%CI 2.61-4.08), and high-grade aHR 2.17 
(95%CI 1.50-3.15) dysplasia in 5 preceding years. Those who have been covered by regular cervical 
cancer screening had lower risks for cervical cancer aHR 0.67 (95%CI 0.53-0.85). Predictors for CIN3+ 
were similar with the addition of contraceptive use aHR 1.22 (95%CI 1.06 - 1.40). The model had better 
predictions for CIN3 than cancer with C-statistic in the validation sample 0.62 and 0.68 respectively. 

Conclusions: Our study aimed to derive risk models from EHRs and explore how well classifiers can 
identify future cervical cancer cases. We believe that public health agencies have a strategic opportunity 
to use health data-rich EHR to assist in planning personalized screening programmes. The model can be 
recalibrated for different epidemiological and prevention settings.
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COST-EFFECTIVENESS OF THE SCREEN AND TREAT STRATEGIES USING HPV TEST LINKED TO 
THERMAL ABLATION FOR CERVICAL CANCER PREVENTION IN CHINA: A MODELLING STUDY 

Xuelian Zhao1, Shuang Zhao2, Fanghui Zhao1 
1National Cancer Center/National Clinical Research Center for Cancer/Cancer Hospital, Chinese 
Academy of Medical Sciences and Peking Union Medical College, Department Of Cancer Epidemiology, 
Beijing, China, 2Beijing Hospital, Clinical Trial Research Center, Beijing, China 

Introduction: Self-sampling HPV test, thermal ablation are effective tools to increase screening coverage 
and treatment appliance for accelerating cervical cancer elimination. We assessed cost-effectiveness of 
their combined strategies to inform accessible, affordable and acceptable cervical cancer prevention 
strategies. 

Methods: We developed a hybrid model to evaluate costs, health outcomes and incremental cost-
effectiveness ratios (ICER) of six screen (triage)-and-treat strategies combining HPV testing (self-
sampling or physician-sampling), triage modalities (HPV genotyping, colposcopy or none) and thermal 
ablation, from a societal perspective. A designated initial cohort of 100000 females born in 2015 were 
considered. Strategies with an ICER less than Chinese gross domestic product (GDP) per capita ($10 
350) were considered highly cost-effective. 

Results: Compared with current strategies in China (phy-HPV with genotype and cytology triage), all 
screen (triage)-and-treat strategies were cost-effective and self-HPV without triage was optimal with the 
most incremental quality-adjusted life-years (QALYs) gained (220 to 43 440) in rural and urban China. 
Each strategy with self-collected samples was cost-saving compared with current strategies ($-818 430 to 
$-3540) whereas more costs were incurred using physician-collected samples compared with current phy-
HPV with genotype ($20 840 to $182 840). In utilizing screen-and-treat strategies, proportion of costs on 
cancer treatment would be reduced by 4.38-12.80% accompanied with more investments towards 
screening and precancerous treatment. Notably, more than 81.59% of HPV-positive women would be 
overtreated, that could be reduced by triage with HPV 7 types (2.00 to 2.47%) or HPV 16/18 (10.34 to 
14.38%) with a few cancer cases 
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missing. 

 

Conclusions: Screen-and-treat strategy using self-sampling HPV test linked to thermal ablation could be 
the most cost-effective for cervical cancer prevention in China. Additional triage with quality-assured 
performance could reduce overtreatment and remains highly cost effective compared with current 
strategies.
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HEALTH AND ECONOMIC IMPACTS OF HPV VACCINATION AGAINST HPV-RELATED NON-
CERVICAL CANCERS IN CHINA: A MODELLING STUDY 

Tingting You1, Hao Chen2, Meng Gao3, Fanghui Zhao1 
1National Cancer Center/National Clinical Research Center for Cancer/Cancer Hospital, Chinese 
Academy of Medical Sciences and Peking Union Medical College, Department Of Epidemiology, Beijing, 
China, 2Xiamen University, School Of Public Health, Xiamen, China, 3Chinese Academy of Medical 
Sciences and Peking Union Medical College, School Of Population Medicine And Public Health, Beijing, 
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Introduction: HPV vaccination is an effective and cost-effective cervical cancer prevention measure, its 
protection against HPV infection could also reduce other HPV-related cancer burdens. Quantifying these 
additional benefits and exploring their impacts on the cost-effectiveness evaluation in China may motivate 
the initiation of a national HPV vaccination program. 

Methods: A previously described transmission-natural history model was combined with a mathematical 
equation to estimate the health and economic impact of HPV vaccination, taking non-cervical cancers into 
account. Non-cervical cancers include cancers of the penis, vulva/vagina, anus, oral cavity, oropharynx, 
and larynx. For vaccination scenarios, we considered the different modes of delivery (routine vaccination 
targeting 12-year-old girls, with or without catch-up vaccination through to 18 years) and 4 types of 
vaccines. We calculated the cumulative cancer cases and deaths averted of different cancer types, 
discounted costs, and QALYs averted during the 100-year horizon. We also evaluated the impact of 
considering non-cervical cancers on the cost-effectiveness and return on investment calculation. 

Results: The routine vaccination is predicted to avert 337,870-474,851 non-cervical cancer cases, and 
28,008-39,341 related deaths during the 100-year time horizon, among which anal cancers account for 
the largest proportion (about 30% for cases and 25% for deaths). The reduction of the non-cervical 
cancer burden would produce additional cost-saving of $2.53 billion to $3.41 billion, and QALYs of 24,322 
to 32,812. Taking non-cervical cancer into account would make the vaccination more cost-saving, and the 
net benefits gained from every dollar invested on vaccination would increase by $0.52-$0.96. These 
additional benefits would be further expanded when adding a multi-age cohort vaccination through to 18 
years. 

Conclusions: Besides preventing cervical cancer, HPV vaccination could also produce substantial health 
and economic benefits in reducing the non-cervical cancer burden. Our results contribute towards a better 
understanding and recognition of the benefits of HPV immunization.
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THE IMPACT OF ALTERNATE HPV VACCINATION AND CERVICAL SCREENING STRATEGIES IN 
JAPAN: A COST EFFECTIVENESS ANALYSIS 

Matthew Palmer1,2, Kota Katanoda1, Eiko Saito3, Julia Brotherton4, Jane Hocking2, Jason Ong2,5,6 
1National Cancer Center Japan, National Institute For Cancer Control, Department Of Prevention And 
Screening Policy Research, Tokyo, Japan, 2The University of Melbourne, Melbourne School Of 
Population And Global Health, Carlton, Australia, 3National Center for Global Health Medicine, Institute 
For Global Health Policy Research, Tokyo, Japan, 4Australian Centre for the Prevention of Cervical 
Cancer, Population Health, Carlton, Australia, 5Monash University, Central Clinical School, Melbourne, 
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Introduction: The Japanese 2020 cervical screening guidelines recommend conventional cervical 
cytology screening. The nonavalent human papillomavirus (HPV) vaccine has also recently been 
approved for use in Japan. Therefore, we aimed to evaluate the cost-effectiveness of the cervical cancer 
screening guideline strategies with universal vaccination of girls (9-14 years) using the nonavalent HPV 
vaccine. 

Methods: A cost effectiveness analysis was performed using an age-specific Markov microsimulation 
model for Japan to evaluate costs, quality adjusted life-years (QALYs) gained, incremental cost-
effectiveness ratios (ICER), number of colposcopies, biopsies, and precancer treatments for cervical 
cancer of 29 screening and vaccination strategies outlined in the 2020 guidelines (e.g. conventional 
cytology, liquid-based cytology (LBC), and HPV DNA testing). Analysis included self-collection for women 
under or never-screened. A health systems perspective for a cohort of 100,000 girls (12-14 years-old) 
over a lifetime vaccinated with the nonavalent HPV vaccine was used (current very-low vaccination 
coverage = 0.08%, maximum coverage = 70%). Discount rate = 0.03. A univariate and probabilistic 
sensitivity analysis was performed to assess the robustness of findings. Costs are reported in US dollars 
(2022). 

Results: Compared with conventional cytology, strategies would incur an additional cost of US$839,280–
738,182,669 and result in 62,755–247,347 quality-adjusted-life-years gained. HPV DNA testing 
distinguishing HPV16/18 with reflex LBC (3-yearly) would be most cost-effective with an ICER of 
US$1,279 per QALY gained. The probability of it being cost effective was 70%. Strategies that include 
self-collection were more cost-effective than primary-screening strategies alone at a willingness-to-pay 
(WTP) of 1-times per-capita GDP. Increasing vaccination coverage to 70% did not affect ranking of the 
most cost-effective screening 
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strategy. 

 

Conclusions: HPV DNA testing with reflex LBC for HPV16/18 (3-yearly) is the most cost-effective 
strategy for cervical cancer prevention in Japan. Including self-collection for under or never-screened 
women would make it more cost-effective. These findings provide important evidence to reduce cervical 
cancer in Japan.
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HUMAN PAPILLOMAVIRUS GENOTYPES AMONG SOUTH INDIAN WOMEN ATTENDING 
COMMUNITY BASED CERVICAL CANCER SCREENING: A CROSS-SECTIONAL STUDY 

Purnima Madhivanan1,2, Anisa Khan2,3, Benjamin Pope4, Kavitha Ravi2,3, Vijiya Srinivas2, Poornima 
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Introduction: Understanding the distribution of Human papillomavirus (HPV) genotypes circulating in a 
region is crucial for the planning and implementation of national vaccination and screening program. 
However, there is limited data available in India about the circulating HPV strains. This study examined 
the HPV genotypes of women who tested for positive for HPV DNA during a community-based cervical 
cancer screening program in rural Mysore, India. 

Methods: Between 2021 to 2022, a two-year program for opportunistic cervical cancer screening using 
HPV DNA Hybrid Capture 2 Assay (Qiagen, Gaithersburg, Maryland) and Visual Inspection of Acetic Acid 
(VIA) or Liquid Based Cytology (LBC) was conducted using mobile clinics in rural Mysore communities. 
Genotyping was done using AmpFire Multiplex HPV Assay (Atila BioSystems, Mountain View, CA) which 
detected the presence of 15 high-risk HPV genotypes. 

Results: HPV DNA screening done in 1,240 women. The average age was 35.6 years (SD: 11.1), 80% 
were married, and 40% had primary/no education. Of the 143 (11.5%) HPV-DNA positive women, 89 had 
genotyping results and the most prevalent strain was HPV16 (28.7%), HPV58 (17.5%), HPV33 (14.0%), 
HPV31 (13.3%), HPV59 (12.6%), HPV51 (11.9%), and less prevalent strains were HPV18 (11.2%), 
HPV35 (9.1%), HPV52 (8.4%), HPV68 (7.7%), HPV39 (4.2%), HPV53 (4.2%), HPV45 (2.8%), and HPV66 
(2.8%); 82 had at least one of vaccine preventable high-risk types (HPV16, 18, 31, 33, 45, 52, and 58). Of 
these, 60 women had two or more HPV high-risk types. 

Conclusions: Our study found women to have all nine vaccine-preventable HPV subtypes. HPV16 and 
HPV58 genotypes were found to be significantly higher compared with the other HPV genotypes. As the 
bivalent and quadrivalent vaccines offer limited cross-protection against HPV58, India should consider a 
multivalent vaccine that contains more than just HPV16 and 18 for prevention of cervical cancer.
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THE ROLE OF STORYTELLING AND ENVIRONMMENTAL CUES IN HPV PUBLIC HEALTH 
CAMPAIGNS TO ELIMINATE CERVICAL CANCER IN VULNERABLE POPULATIONS 
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Introduction: Latinas in Los Angeles County (LAC) face substantial disparities in HPV infections, 
vaccinations, screening, and deaths from cervical cancer due to socioeconomic status, language, culture, 
low-education, and lack of access. Latinas’ cervical cancer rates in LAC are double Non-Hispanic Whites’ 
(NHW) (14.3% versus 7.5%) with mortality among Latinas also significantly higher (3.4 versus 2.5 deaths 
per/100,000 among NHW)1. Innovative educational campaigns using storytelling and environmental cues 
can transform public health education and accelerate elimination of HPV associated cancers. 

Methods: We developed two educational campaigns to increase cervical cancer screening among 
Latinas. Tamale Lesson is an 11-minute film that educates on the HPV virus and encourages cervical 
cancer screening in a multigenerational family while women cook tamales for a quinceañero. Es Tiempo 
(It’s Time) uses an environmental cue (blooming of the Jacaranda tree) in a multi-media campaign to 
remind women to get HPV vaccinations and cervical cancer screening. 

Results: Mexican-American, European-American, and African-American women (n=704) from high-risk 
communities participated in a controlled experiment to evaluate Tamale Lesson. Within six months 
Tamale Lesson eliminated cervical cancer screening disparities found at baseline; with 38% of Mexican-
Americans, 22% of European-Americans, and 34% of African-Americans getting cervical cancer 
screening. For It’s Time, women in two clinics were exposed to an intervention (n=1428) or control 
(n=745). The intervention consisted of HPV-related outdoor banners, billboards, posters, and clinic 
materials. The control received standard clinic reminders. Findings showed a 13% difference (Χ2, p<.001) 
with overall 46% of women in the intervention group vs 33% in the control group, became compliant with 
screening guidelines. Based on clinic records, among 445 women who received educational materials at 
home, 65% of those in the intervention versus 34% in the control got 
screened. 
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Conclusions: Culturally and language-specific HPV campaigns increase cervical cancer screening 
especially in high-risk communities, such as LAC’s Latinas.
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A PUBLIC HEALTH APPROACH TO CERVICAL CANCER PREVENTION IN EAST AFRICA 
THROUGH COMMUNITY-BASED HPV VACCINATION, SELF-ADMINISTERED SCREENING AND 
MOBILE TREATMENT 

Miriam Nakalembe 
Makerere University, Infectious Diseases Institute, Kampala, Uganda 

Introduction: In resource-limited settings, HPV-based vaccination and screening for cervical cancer 
control are currently often facility-based, and with a few exceptions, underutilized. In Uganda, we earlier 
developed a community-based campaign approach featuring self-collected HPV screening at health fairs 
followed by mobile in-community treatment. To expand this “public health approach” for cervical cancer 
prevention, we assessed the feasibility of adding HPV vaccination to the campaigns, and we evaluated 
the acceptability in another setting — Kenya. 

Methods: We evaluated campaigns in rural Uganda and Kenya (Fig. 1), in which Community Health 
Workers mobilized residents to attend local health fairs that provided (i) HPV screening using self-
collected cervicovaginal specimens for women 30 to 64 years old; and (ii) HPV vaccination for girls 10 to 
14 years. Women who tested positive for HPV received therapy by a mobile treatment team. After fair 
completion, we visited a probability sample of households to learn the % of service-eligible residents who 
were aware of the fair and the % who elected to attend the 
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fairs. 

 

Results: We evaluated 10 fairs performed from Dec. 2021 to June 2022 (Fig. 2), at which 616 screening-
eligible-women and 669 vaccine-eligible girls attended; 99.2% of the women received screening, and 
99.4% of girls got vaccinated (Fig. 3). HPV prevalence was 20%. Of the HPV-infected women, 80% 
received treatment, and 11% had treatment appropriately referred/deferred. Post-fair surveys found that 
62% of service-eligible residents in the target communities in Uganda and 85% in Kenya were aware of 
the fairs, and, of those aware, 42% in Uganda and 55% in Kenya attended the fairs.
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Conclusions: In rural settings in East Africa, community-based campaigns featuring HPV vaccination, 
self-collected HPV testing, and mobile treatment were feasible and readily accepted by residents. This 
public health approach represents a promising model to achieve global health equity for cervical cancer 
prevention.
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ARTIFICIAL INTELLIGENCE TO SUPPORT DECISIONS IN VISUAL INSPECTION WITH ACETIC 
ACID FOR CERVICAL CANCER SCREENING IN RURAL BANGLADESH, INDIA AND UGANDA: PRE-
IMPLEMENTATION STUDY. 
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Introduction: Coverage and uptake of cervical cancer screening is low in poor resource settings where 
the burden for cervical cancer is highest. Visual Inspection with Acetic acid (VIA) the available screening 
method, is limited by subjectivity and lack of skilled human resource. A decision support system (DSS) 
based on artificial intelligence (AI) could be the innovation to address this. The Manipal Academy of 
Higher Education (MAHE) developed an accurate AI algorithm under laboratory conditions. Before 
implementation this AI-DSS must be validated and studied under field conditions. We therefore conducted 
a pre-implementation study to determine the diagnostic performance of VIA by experts, healthcare 
workers (HCWs) and the AI algorithm. 

Methods: Altogether 9 Experts, 22 healthcare workers (HCWs) and the AI algorithm assessed a set of 
100 cervical images taken after application of acetic acid. Their diagnostic performance was analyzed by 
determining sensitivity, specificity, and area under the curve (AUC). Agreement between teams was 
measured using Kappa values. 

Results: Sensitivity, specificity and AUC for experts were 81.6%, 93.5% and 0.932 (95% CI = 0.866 – 
0.999) respectively, AI device was 80.0%, 83.3% and 0.862 (95% CI = 0.774 – 0.950) respectively and 
HCWs was 80.7%, 84.3% and 0.801. (95% CI = 0.703 – 0.898) respectively. Kappa value for experts, 
HCWs and AI was 0.683, 0.454 and 0.631 respectively. 

Conclusions: Diagnostic performance of the experts was good qualifying them for consultations from the 
field. The HCWs performed well to provide quality screening. Diagnostic accuracy of the AI was lower 
than the expert’s. Agreement between the teams was comparable. A pre-implementation study of AI is 
necessary to assess quality and diagnostic accuracy of the involved experts, HCWs and AI at baseline 
when comparing simultaneous implementation in different countries. Results will be used for further 
training of staff in the field and for improving the AI algorithm.
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THE MOTHER-DAUGHTER PROJECT: A COMMUNITY-BASED APPROACH TO CERVICAL 
CANCER PREVENTION IN WESTERN KENYA 

Omenge Orang’O1, Phillip Tonui2, Kapten Muthoka2, Mercy Agosa2, Aaron Ermel3, Yan Tong3, Darron 
Brown3 
1Aga Khan University, Obstetrics And Gynaecology, Nairobi, Kenya, 2Moi University, Reproductive 
Health, Eldoret, Kenya, 3Indiana University School of Medicine, Medicine, Indianapolis, United States of 
America 

Introduction: Rural women have the highest incidence of cervical cancer in Kenya. A community-based 
pilot study known as the Mother-Daughter Project (MDP) was initiated in 2019. Aims of MDP are to 1) 
screen rural Kenyan women for cervical cancer and determine if a triage strategy using HPV testing 
followed by VIA can be developed, and 2) vaccinate their daughters against HPV. 

Methods: A community entry strategy was utilized to introduce the MDP and invite participants. At 
community meetings, women are educated about cervical cancer, then provided self-collected vaginal 
swabs for oncogenic HPV testing (Roche Cobas Assay). All women then travel to the local clinic for VIA. 
In all three 2-year cycles of the MDP (MDP-1/2/3), women with abnormal VIA undergo cervical biopsy. In 
MDP-3, 20% of women with normal VIA will undergo biopsy, and biopsy of suspected anogenital warts 
will be performed. Daughters (ages 9 through 14) of women in MDP-2/3 are offered HPV vaccination 
(Gardasil, quadrivalent). Additionally, benefits of the MDP and obstacles to participation will be evaluated. 

Results: Five hundred women were enrolled in MDP-1/MDP-2 (mean age 36.7 years); 82.8% HIV-
uninfected and 17.2% HIV-infected; 497 women preformed vaginal swabs; HR-HPV test results were 
available for 422 women; positive in 112 women (29.1%). VIA was performed in 485 women, abnormal in 
19 (3.9%); biopsies were positive (CIN2/3+) in 7/19 women (36.8%). The distribution of HR-HPV and VIA 
results by HIV status will be determined. A total of 2091 girls received their first HPV vaccine dose at 
community meetings. 

Conclusions: The MDP has built trust in the community. Kenyan women are willing to attend meetings, 
learn about cervical cancer, provide swabs for HPV testing, travel to the clinic for VIA, and have their 
daughters vaccinated against HPV. As a result of this pilot study, this community-based strategy to 
prevent cervical cancer will be continued.
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VALUE OF A CATCH-UP HPV TEST IN WOMEN AGED 65 AND ABOVE: A POPULATION-BASED 
NON-RANDOMIZED INTERVENTION STUDY 

Mette Tranberg1, Lone Petersen2,3, Anne Hammer4,5,6, Miriam Elfström7, Jan Blaakær2, Suanne 
Jørgensen1, Mary Bennetsen8, Jørgen Jensen9, Berit Andersen1,5 
1Randers Regional Hospital, University Research Clinic For Cancer Screening, Department Of Health 
Programmes, Randers NØ, Denmark, 2Odense University Hospital, Department Of Obstetrics And 
Gynecology, Odense, Denmark, 3University of Southern Denmark, Open Open Patient Data Explorative 
Network, Odense, Denmark, 4Gødstrup Hospital, Obstetrics And Gynecology, Herning, Denmark, 5Aarhus 
University, Clinical Medicine, Aarhus, Denmark, 6Gødstrup Hospital, Nido | Centre For Research And 
Education, Herning, Denmark, 7Karolinska Institutet and University Hospital, Center Of Cervical Cancer 
Prevention, Stockholm, Sweden, 8Randers Regional Hospital, Department Of Pathology, Randers, 
Denmark, 9Statens Serum Institut, Research Unit For Reproductive Microbiology, Copenhagen, Denmark 

Introduction: In several countries, high-risk human papillomavirus (HPV) test has replaced cytology as 
the primary cervical cancer screening test due to superior sensitivity, but in most countries women over 
65 years have never had a HPV test. We evaluated the effectiveness of a catch-up high-risk human 
papillomavirus (HPV) cervical cancer screening test among 65-69-year-old women with no previous 
record of HPV-based screening. 

Methods: This population-based non-randomized intervention study included Danish women aged 65-69 
with no record of cervical cancer screening in the previous ≥ 5.5 years and no HPV-exit test at age 60-64. 
Eligible women residing in the Central Denmark Region were invited for a catch-up HPV test either by 
attending clinician-based sampling or requesting a vaginal self-sampling kit (intervention group). Women 
residing in the remaining four Danish regions received standard care which was the opportunity to have a 
cervical cytology collected for whatever reason (reference group). Main outcome measures were 
screening uptake and detection of cervical intraepithelial neoplasia (CIN) grade two or worse (CIN2+) per 
1,000 women eligible for the screening offer with 95% confidence intervals (CIs). 

Results: The study population consisted of 11,192 and 33,387 eligible women in the intervention and 
reference groups, respectively. In the intervention group, 6,965 women (62.2%) were screened, while 743 
(2.2%) women had a record of a cervical cytology in the reference group. The CIN2+ detection was 
significantly higher in the intervention group (3.9, 95% CI: 2.9 to 5.3, n=44/11,192) as compared to the 
reference group (0.3, 95% CI: 0.2 to 0.6, n=11/33,387). 

Conclusions: The intervention was associated with high screening uptake and resulted in 13-fold higher 
CIN2+ detection. Decisions on whether women aged 65 and above should be offered a catch-up HPV 
test may depend on the available resources and attitudes to cervical cancer risk in each country.
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IDENTIFYING NATIONAL (US) CERVICAL CANCER PRIORITIES 

Shelly Dusic1, Scott Wheeler2, Debbie Saslow1 
1American Cancer Society, National [us] Roundtable On Cervical Cancer, Kennesaw, United States of 
America, 2Strategy Arts, Founding Partner, West Chester, United States of America 

Introduction: In response to President Biden's relaunch of the Cancer Moonshot and the 2022 
President's Cancer Panel Report, the American Cancer Society launched the National Roundtable on 
Cervical Cancer (NRTCC) in October 2022. Through multivariate data analysis, we identified stakeholder 
and community priorities for cervical cancer elimination. 

Methods: Qualitative data were collected using interviews with approximately 50 stakeholders 
representing diverse providers, consumers and advocates, infrastructure organizations, advocacy and 
service organizations, and policymakers. Four consumer focus groups, three community conversation 
groups, and conversations with community specialists with lived experiences provided additional 
perspectives. Emerging themes were further explored with a stakeholder survey. Using grounded theory, 
the analysis established common themes. This formative assessment was used to create the strategic 
plan of the NRTCC. 

Results: Preliminary themes include improving provider and patient messaging, addressing cervical 
healthcare disparities related to access, diagnosis, and standard of care, improving patient navigation, 
and reducing time for follow-up after an abnormal test. Stakeholders identified needs for improved 
alignment and medical management, increased use of self-sampling, approaches to reach victims of 
sexual trauma and those with disabilities, integration of a whole woman screening approach, data 
disaggregation, and reducing costs and logistical barriers. 

Conclusions: Establishing the foundation of the NRTCC with formative stakeholder research is 
necessary to understand the needs of communities where unscreened and under-screened people are 
still dying of cervical cancer. The resulting strategic plan will guide the NRTCC to work toward fairness 
and justice by systematically assessing disparities and redressing [those] disparities through targeted 
actions. Additional strategies will be added as new data are made available.
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BARRIERS AND FACILITATORS TO UPTAKE OF CERVICAL CANCER SERVICES AMONG WOMEN 
IN ZAMBIA: A QUALITATIVE STUDY 

Misinzo Moono1, Julia Bohlius2, Katayoun Taghavi3, Chanda Mwamba4, Mulindi Mwanahamuntu5, Albert 
Manasyan1,6, Anjali Sharma4 
1Centre for Infectious Disease Research in Zambia, Reproductive, Maternal, Newborn, And Child Health, 
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Switzerland, 3University of Bern, Institute Of Social And Preventive Medicine, Bern, Switzerland, 4Centre 
for Infectious Disease Research in Zambia, Social Science Research Group, Lusaka, Zambia, 5Women 
and Newborn Hospital, University Teaching Hospitals, Department Of Obstetrics And Gynecology, 
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Introduction: Zambia has one of the world’s highest cervical cancer (CC) incidence rates, which remains 
the leading cause of cancer related death among women. Screening uptake remains low with access to 
the national CC prevention programme hampered by various social-cultural, logistical, and financial 
barriers. We aimed to explore the barriers and facilitators to CC service uptake in Zambia. 

Methods: We conducted 16 focus group discussions (FGDs) with CC screened and unscreened women 
and two FGDs and 18 in-depth interviews with healthcare workers providing antiretroviral treatment 
and/or CC services in three districts. Discussions explored knowledge and awareness of CC, community 
perceptions, health seeking attitudes and behaviours, and screening and treatment experiences. 
Transcripts were coded and analysed using thematic analysis. 

Results: While CC awareness was high, there was misinformation regarding causation and screening 
procedures. Fear of screening procedures and outcomes, delays in coming to the health facility due to 
use of traditional interventions, delayed or lost histology results, long wait times at the health facility, and 
poor referral, linkage, and follow-up systems were barriers to uptake of CC services. Facilitators included 
encouragement from peers, positive interactions with healthcare workers, experiencing signs and 
symptoms of CC, and perceived freedom associated with knowing one’s CC status. 

Conclusions: To improve screening and management of CC, community sensitization should include 
information on signs and symptoms of CC and address the current fears, traditional beliefs and practices, 
and misinformation. Additionally, a community based “know your status” campaign led by CC screened 
women and healthcare workers could be used to spread information, lessen stigma, and drive demand for 
CC screening. Lastly, health system strengthening is needed to provide efficient government laboratory 
diagnostic services, and capacity to track women across the continuum of CC care ensuring low-cost 
linkage to screening and treatment 
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STRENGTHENING PRIMARY HEALTH FACILITIES FOR THE MANAGEMENT OF ELIGIBLE HR-HPV 
POSITIVE WOMEN IN LIMA, PERU. 

Andrea Matos Orbegozo1, Maria Del Carmen Caruhapoma O.1, Valerie Paz Soldán2 
1Ministerio de Salud, Dirección De Prevención Y Control Del Cáncer, Lima, Jesus María, Peru, 2Tulane 
University, Public Health And Tropical Medicine, New Orleans, United States of America 

Introduction: In Peru, 12 women are diagnosed daily with cervical cancer; of these, 6 will die due to a 
lack of proper follow up. Peru guidelines are aligned with the World Health Organization’s vision of 
elimination of cervical cancer through early detection and treatment (EDT) of women positive to high risk-
human papilloma virus (HR-HPV+); however, women requiring specialized care are still not receiving it, 
leading to deaths from cervical cancer. The commitment to preventing deaths from cervical cancer, 
combined with challenges in the health care system, led to the decision to restructure our EDT system, by 
implementing the management of women positive for HR-HPV in primary health units in Lima. 

Methods: In coordination with primary health facilities, a new strategy was implemented throughout Lima 
for the EDT of HR-HPV+, including specialized management at this level, as well as pre- and post-
treatment counseling. Funding has allowed for the acquisition of equipment and instruments for ablative 
treatment and cervical biopsies at the primary level, as well as the incorporation of new health 
professionals. 

Results: To initiate management of HR-HPV+, women who had no evidence of receiving treatment were 
identified and contacted for follow up at a primary level facility; eligible women received ablative 
treatment. The most common reasons for not being eligible were poor cervical exposure and bleeding. 

Conclusions: An effective EDT strategy implemented at the primary level, including management of 
eligible women with HR-HPV+ with ablative therapy, is feasible. Monitoring and evaluation data being 
collected will allow us to evaluate the success of this new screen-and-treat strategy in Lima.
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THE PATHWAY TOWARDS CERVICAL CANCER ELIMINATION IN PACIFIC ISLAND NATIONS: A 
MODELLED EVALUATION OF THE EFFECTIVENESS OF HPV SCREENING IN THE FEDERATED 
STATES OF MICRONESIA 

Diep Nguyen1, Kate Simms1, Adam Keane1, Virginia Senkomago2, Jin Qin2, Enriquito Ricky Lu3, Martina 
Reichhardt4, James Edilyong5, Maria Marfel6, Aileen Tareg5, Chloe Jennett1, Lee Buenconsejo-
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America, 4Department of Health Services, Cancer Control, YAP, Micronesia, 5Department of Health 
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Introduction: The PACe (Pacific Against Cervical Cancer) project, supported by US Centre of Disease 
Control and Prevention, is working collaboratively with partners in Yap - one of four states of the 
Federated States of Micronesia (FSM) to implement primary HPV-based screening. We evaluated the 
effectiveness, cost-effectiveness, and timeline for cervical cancer elimination for a future FSM cervical 
HPV screening program. 

Methods: An extensively validated model platform (‘Policy1-Cervix’) was fitted to HPV prevalence and a 
range of cervical cancer incidence rates reported for FSM. We compared the current VIA screening with 
HPV screening in two scenarios: 1) cervical screening and treatment scale-up with current girls-only HPV 
vaccination coverage of 50%-60%; 2) cervical screening and treatments scale-up with increased girls-
only HPV vaccination coverage to WHO elimination targets (90%). In consultation with field collaborators, 
the WHO recommended ‘HPV-screen, VIA-triage-and-treat’ and ‘HPV-screen-and-treat’ modalities were 
considered. Costs of screening, diagnosis and treatment were estimated from project data. HPV vaccine 
cost per dose was assumed at three times the Gavi-supported price. 

Results: At either scenario 1 or scenario 2, HPV screening modalities were more effective, compared to 
VIA screening. HPV screening strategies could reduce the cancer incidence rates by ~64% (scenario 1) 
and by 88% (scenario 2) over 2023-2100; In both scenarios, HPV screening strategies were cost-effective 
(the incremental cost-effectiveness ratio (ICER)<US$1,500/life-years saved (LYS), willingness-to-pay-
threshold:US$3,477). Introducing HPV screening would mean FSM reached the elimination-threshold by 
2073 if the current burden of disease was at the lower-end of the feasible range in scenario 1 and by 
2057-2061 (range varies depending on the burden of disease) in scenario 2. 

Conclusions: Scaling up HPV screening and cancer treatment in the context of either current or higher 
HPV vaccination coverage rates in FSM would be effective, cost-effective and could reach elimination by 
2057-2073. Elimination would not be reached with current VIA screening and treatment.
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FINDINGS OF A SURVEY TO INFORM THE DEVELOPMENT OF THE REGIONAL CERVICAL 
CANCER ELIMINATION STRATEGY IN THE EASTERN MEDITERRANEAN REGION 
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Introduction: In the Eastern Mediterranean Region (EMR), despite many Member States (MS) reporting 
a low incidence of cervical cancer, the burden is increasing. We conducted a consultation survey to 
gather information on MS willingness and readiness to adopt WHO’s Global Strategy to Accelerate the 
Elimination of Cervical Cancer. 

Methods: The emailed survey was completed online in REDCap or by emailed copy between 22/3 - 
22/6/2022. Contacted individuals had authority/expertise in cancer control, women’s health, or 
immunisation as nominated by Health Ministries in each MS. Twenty of the 22 MSs nominated contacts. 
We collected data about elimination overall (Country Overview), HPV Immunisation, Cervical Screening 
and Cancer Treatment/Palliative Care. 

Results: All 20 MS responded (100%). Most (80%) thought the elimination incidence target of 4 per 
100,000 was appropriate for them and 70% believed it appropriate for the region. Nearly all (95%) would 
support a relative reduction target. Most strongly agreed that elimination should be a priority for cancer 
control locally. Common barriers to scale up included lack of resources or capacity and elimination not 
being prioritised. Three had national HPV vaccination programs, eight were considering future 
implementation, and nine had decided against. Main barriers identified were vaccine hesitancy (stigma 
and safety), cost, vaccine supply, and lack of demand. Five MSs had national screening programs (three 
cytology, one VIA, one co-testing), seven subnational and eight none. Cancer treatment modalities were 
not widely available in the public sector. Commonest barriers to treatment were women not knowing 
where to seek care, lack of clear referral pathways, practical barriers (geographic, cost) and lack of 
primary care expertise. 

Conclusions: The findings directly informed the development of the regional elimination strategy. Across 
the EMR, there are major scale up challenges to be overcome including lack of infrastructure, universal 
health coverage and population awareness, vaccine hesitancy, and stigma.



  

1000 
 

Shift 02-159 / #1424 

Poster Viewing 
POSTER VIEWING - SHIFT 02: PUBLIC HEALTH, EPIDEMIOLOGY AND IMPLEMENTATION 
SCIENCE-03G. CERVICAL CANCER ELIMINATION 
04-20-2023 7:00 AM - 4:00 PM 

ELIMINATION ACTION: GUIDING THE IMPLEMENTATION OF HPV SCREENING AND FOLLOW UP 
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Nicholson, Heather Bryant 
Canadian Partnership Against Cancer, Cancer Control, Toronto, Canada 

Introduction: Implementing HPV primary screening and supporting appropriate follow-up care is critical 
to advancing the Action Plan for the Elimination of Cervical Cancer in Canada, 2020-2030 (Action Plan), 
and eliminating cervical cancer in Canada by 2040. However, evidence has shown that such a significant 
change in cervical cancer screening may prove to be difficult for providers and patients alike. 

Methods: The Canadian Partnership Against Cancer created an Annotated HPV Screening and Follow-
up Pathway (the Pathway) to support change management across Canadian jurisdictions as they 
implement HPV primary screening. A comprehensive review of evidence was conducted to identify 
specific changes required across the health system to implement HPV primary screening and appropriate 
follow up. Extensive partner engagement, including representatives in primary care, cytology, colposcopy, 
and cancer screening participants, took place to identify barriers and facilitators for each change. 

Results: The Pathway presents evidence-based recommendations and considerations HPV primary 
screening implementation and appropriate follow-up care. Over 40 recommendations are outlined with a 
specific focus on change management, highlighting barriers and facilitators to support the screening and 
follow-up continuum (e.g., participant recruitment, HPV primary screening and self-sampling, initial and 
follow-up triage, and colposcopy) and enable Canadian jurisdictions to plan and deliver HPV primary 
screening in a way that meets the needs of those impacted by this change. The pathway also includes 
key insights from leading practices and resources in HPV primary screening internationally and in 
Canada, and specific recommendations on how to support community engagement and ensure 
implementation plans embed equity and cultural safety. 

Conclusions: HPV primary screening is important to move Canada toward the goals of the Action Plan. 
However, implementation requires engagement and collaboration with key stakeholders, highlighting 
potential barriers and facilitators to implementation and ensuring more relevant considerations on how to 
manage the changes associated with HPV primary screening implementation.
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MAXIMIZING CANCER PREVENTION IN SAFETY-NET SETTINGS OF CARE – INTRODUCING THE 
FEDERAL CERVICAL CANCER COLLABORATIVE 
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Introduction: Rapid evolution of cervical cancer screening technologies and changing guidelines 
prompted the Health Resources and Services Administration Office of Women’s Health and federal 
partners to develop the Federal Cervical Cancer Collaborative (FCCC). This partnership aims to realize 
the vision of the Cancer MoonshotSM in safety-net settings to reduce disparities in cervical cancer and 
bridge the U.S. government’s priorities of cancer research and health care delivery. 

Methods: From September 2020-February 2021, the FCCC reviewed literature and federal grantee 
research for a landscape analysis on facilitators and barriers to cervical cancer screening in safety-net 
settings. From January-February 2022, the FCCC conducted an online multiple-choice and open-ended 
survey of 72.3% of National Cancer Institute-Designated Cancer Centers (n=47) to identify opportunities 
to strengthen collaborations with safety-net settings. From February-June 2022, the FCCC convened five 
roundtables, with stakeholders across the U.S. territories and freely associated states, national 
organizations, academia and federal agencies to inform provider technical assistance. 

Results: The landscape analysis defined the extent to which select HHS-supported projects have 
improved the uptake of cervical cancer screening. In response to the survey, Cancer Centers reported 
patient-level barriers as the most challenging, compared with clinician-level, organizational-level, and 
systems-level barriers. The most common barriers to following-up to abnormal cancer screening included: 
transportation/travel time (98%), health literacy (96%), and caregiving responsibilities (95%). The 
roundtable series led to the development of a provider toolkit and federal opportunities report to 
strengthen cervical cancer prevention, screening, and management in safety-net settings of care. 

Conclusions: The findings can inform public health interventions to strengthen partnership between 
Cancer Centers and safety-net settings through dissemination of the provider toolkit and federal 
opportunities report. Findings directly inform long-term FCCC commitments to support equitable cervical 
cancer prevention, screening, and management in safety-net settings.
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EXAMINING THE ASSOCIATION BETWEEN PREFERENCE AND TRUST IN DIFFERENT 
INFORMATION SOURCES WITH HUMAN PAPILLOMAVIRUS KNOWLEDGE AND BEHAVIORS 

Payton Smith, Sherrie Wallington 
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Introduction: Cervical cancer rates have decreased due to prevention techniques and screening 
practices, but significant disparities are still present. It is important to understand the role of trust and 
preference in information sources. This study assesses how trust and preference in information sources 
impacts knowledge and behaviors in addition to demographic differences to identify health disparities. 

Methods: This cross-sectional study utilizes data from the Health Information National Trends Survey 5 
Cycle 2 and 4. Weighted Chi-square tests and multivariate logistic regression are used to examine the 
association between knowledge and behaviors in addition to demographic differences. 

Results: Women who reported low trust in information from a doctor (aOR: 0.499; 95% CI: 0.252–0.989) 
and whose first source preference was from written materials (aOR: 0.312; 95% CI: 0.122–0.793) had 
lower odds of having heard of HPV. Women who reported low trust in information from charity 
organizations (aOR: 0.647; 95% CI: 0.461–0.909) had lower odds of believing that HPV caused cervical 
cancer, but women whose first choice was the internet (aOR: 1.544; 95% CI: 1.026–2.324) had higher 
odds. There was a significant difference among women who reported differing levels of trust in 
information from religious organizations/leaders with time since last pap test (p-value: 0.0012). Women in 
minority populations, older ages, and lower education had significantly lower levels of HPV knowledge. 

Conclusions: Findings from this study add information on preferred and trusted information sources and 
their impacts on HPV knowledge and behaviors, which can help improve future interventions.
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IMPLEMENTING AMPFIRE HPV TEST AND ITS QUALITY ASSURANCE PROGRAM IN THE FRAME 
OF A CERVICAL CANCER ELIMINATION STRATEGY: THE BELIZE LABORATORY EXPERIENCE 
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Wellness, Belize City, Belize, 9Noncommunicable Diseases and Mental Health, Pan American Health 
Organization, Washington DC, United States of America 

Introduction: Transitioning from cytology screening to HPV testing is recommended to improve 
effectiveness of screening and contribute to achieve cervical cancer elimination. The Belize Ministry of 
Health, supported by the Pan American Health Organization (PAHO) and UNFPA started a program to 
support the introduction of HPV testing as primary screening, including Quality Assurance (QA) 
component. Objective: To share experience in the introduction of HPV testing and its QA in Belize, 
focusing on the laboratory aspects. 

Methods: In 2022, the Ministry of Health and Wellness from Belize decided to embark on primary HPV 
screening using the AmpFire HPV Screening 16/18/HR kit (Atila BioSystems). PAHO supported the 
Laboratory of Belize through a strategy that included the organization of a Training Workshop as part of a 
Comprehensive Program for the Prevention and Control of Cervical Cancer in Belize, which involved: - 
Preparation of laboratory manuals: HPV detection techniques and key concepts around QA of HPV 
testing - On-site visit of external experts: talks, sample processing, analysis of results and discussion - 
Participation in a HPV DNA screening proficiency study (International HPV Reference Center [HPV- RC], 
Sweden), for External Quality Assessment. 

Results: The laboratory manuals provided an updated background to review the technical foundations 
and main concepts of QA to begin designing a local quality program. The expert visit gave training in the 
test and validated the laboratory competence; so far, more than 250 screening samples have been 
analyzed. Performance evaluation panel has already been processed (the HPV-RC report will be 
available next March). 

Conclusions: Although these are the first steps, the Belizean experience is valuable and can encourage 
other countries to implement HPV testing and its QA, ideally when starting each HPV program. All efforts 
to strengthen HPV laboratories are crucial to ensure the effective implementation of HPV-based cervical 
screening.
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BREAKING NEWS: DRASTIC CHANGES IN HPV VACCINATION POLICY IN JAPAN 

Etsuko Miyagi 
Yokohama City University Graduate Shool of Medicine, Obstetrics And Gynecology, Yokohama, Japan 

Introduction: Cervical cancer incidence and mortality rates among Japanese women younger than 50 
years old are increasing because of the low uptake of cervical cancer screening among young women, 
even though Japan is a developed country. Contrary to our promotion, the Japanese government 
suspended proactive recommendation of HPV vaccines in July 2013, following repeated media reports of 
adverse events after the vaccination. Major symptoms, such as chronic pain and motor impairment, were 
evaluated as “functional somatic symptoms”, and the recent investigation revealed that young girls and 
boys with such symptoms existed with or without HPV vaccination in Japan. 

Methods: Due to the evidence of effectiveness and safety of HPV vaccines, the governmental 
recommendation for HPV vaccines was restarted in April 2022 after the 9-years’ suspension. I'll report on 
recent movements in Japan on behalf of the Japan Society of Obstetrics and Gynecology. 

Results: During the 9-years’ suspension, the prevalence of HPV vaccines drastically decreased from 
80% to near zero. It is reported that the target 13-year-old girl vaccination rate is still about 30% at 
present. At the end of 2022, the Ministry of Health, Labor and Welfare announced they would make the 
following bold changes to the HPV vaccine program. In the national vaccination program in Japan from 
April 2023, the 9-valent HPV vaccine will be implemented. Free vaccination will be provided for women 
aged 12 to 26 years old, and the number of target women for the free-catchup vaccination is estimated to 
be above 4,000,000. The details of the actual operation will be explained at the IPVC2023. 

Conclusions: It will take some time for Japanese people to regain trust in HPV vaccines. It is crucial that 
as many women as possible benefit from HPV vaccines, and the success from the alliance of HPV-
related societies will have a great impact on Japan to realize cervical cancer elimination.
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PRECLINICAL PERFORMANCE OF A NOVEL DRUG DELIVERY DEVICE FOR RELIABLE 
INTRADERMAL VACCINATION 

Vanessa Vankerckhoven, Daniele Scalco Vasconcelos, Momen Rbeihat, Danielle Pasmans, Koen Beyers 
Idevax, R&d, Wijnegem, Belgium 

Introduction: Intradermal vaccination with a lower dose - into the rich network of antigen-presenting cells 
of the skin - has been shown to elicit a non-inferior immune response compared to intramuscular 
vaccination with a full dose. As a result, intradermal vaccination could offer a promising solution to 
increase vaccine availability in the fight against cervical cancer. The aim of the current study was to 
assess the performance of VAX-ID, a novel intradermal drug delivery device, in a preclinical 
setting. 

 

Methods: Two piglets (12kg) received 19 injections using VAX-ID preconfigured with a 32G needle with a 
predefined penetration depth of 0.85mm. An injection dye mixture of NaCl 0.9% and Chinese ink 1:0.15 
ratio was injected in triplicate in the neck, back, and abdomen. Visual inspection was performed to 
evaluate bleb (wheel) formation, leakage, and adverse effects. Tissue samples (n=19) were collected and 
stained with hematoxylin and eosin (H&E) for histological analysis. The slides were evaluated for liquid 
deposit and distribution in the skin and injection depth. 

Results: Visual inspection showed bleb formation in 95% of the samples with an average bleb diameter 
of 0.61cm. VAX-ID injection demonstrated deposition of the dye reaching both the papillary and reticular 
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dermis in 92% of the samples. At the injection site transient erythema was observed. Micro bleeding was 
seen in only two samples and none of the samples showed macro 
bleeding. 

 Bleb formation (left) and dye deposit 
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(right) 

 

Conclusions: VAX-ID preconfigured with a 32G needle was able to successfully inject the dye in the 
dermal layer of the skin in 12kg piglets, as confirmed by the histological evaluation. The injections 
induced bleb formation, a visual check of a successful intradermal injection. No serious adverse events 
were observed. Studies in humans will allow confirming these findings as well as assess effectiveness of 
prophylactic and therapeutic vaccines.
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4- AND 9-VALENT HPV VACCINE REAL-WORLD SAFETY: FINDINGS FROM 3 STUDIES IN OVER 
500,000 MALES AND FEMALES 

Christine Velicer1, Kandace Amend2, Chun Chao3, John Hansen3, Morgan Marks4, Patricia Saddier4, John 
Seeger2, Nicola Klein3 
1Merck & Co., Inc., Global Medical & Scientific Affairs, Rahway, United States of America, 2Optum 
Epidemiology, Optum Epidemiology, Boston, United States of America, 3Kaiser Permanente Vaccine 
Study Center, Kaiser Permanente Vaccine Study Center, oakland, United States of America, 4Merck & 
Co, Inc, Global Clinical Department, Rahway, United States of America 

Introduction: A data-driven assessment of possible adverse events is a critical factor in encouraging 
vaccine acceptance. We conducted three observational post-marketing safety studies of the 4-valent (4v) 
and 9-valent (9v) HPV vaccines as commitments to regulatory agencies to describe the safety of the 
vaccines when administered in routine healthcare use. 

Methods: For 4vHPV vaccine, one study included 189,629 females (346,972 doses administered 2006-
2008), and a second study included 114,035 males (202,737 doses administered 2009-2016). For 9vHPV 
vaccine, males and females were included in a third study (215,965 individuals, 330,774 doses 
administered 2015-2017). The three studies were conducted in large-linked US insurance healthcare 
databases supplemented by medical records review as needed. Protocols and safety findings were 
reviewed by independent safety review committees. General safety was assessed by comparing rates of 
medically attended events occurring during post-vaccination risk and self-comparison intervals. Analyses 
also included new-onset autoimmune conditions, inadvertent pregnancy exposures, day of vaccination 
events, and death. 

Results: There was no new safety signal from any of the three studies. All identified events were already 
included in the vaccine label. The increased conditions following vaccination most frequently recorded 
included skin infections/injection site reactions and allergic events on day of vaccination. No unanticipated 
safety signals were identified in over 500,000 males and females immunized during 11 years of vaccine 
safety surveillance. 

Conclusions: The findings from the three large observational studies including more than 500,000 males 
and females who received close to 900,000 vaccine doses were consistent with HPV vaccines’ safety 
profile seen during the25-year clinical development programs and 17 years of post-marketing safety 
surveillance.
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COMPARATIVE ANALYSIS OF THE IMPACT OF INTERFERON REGULATORY FACTORS ON 
INTERFERON AND INTERFERON STIMULATED GENE EXPRESSION IN HUMAN AND CANINE 
KERATINOCYTES 

Jennifer Luff 
NC State University, Population Health And Pathobiology, Raleigh, United States of America 

Introduction: Dogs are used to model many human diseases, and they can spontaneously develop 
similar viral skin disorders as their human counterparts. Research dogs with mutations causing severe 
combined immunodeficiency, for example, are highly susceptible to canine papillomavirus 2 (CPV2) 
infection, which induces cutaneous papillomas that progress to cancer. Humans with similar mutations 
are also highly susceptible to cutaneous papillomavirus (PV) infections. Our group has previously shown 
the E6 and E7 genes from CPV2 can abrogate the interferon (IFN) response in keratinocytes. Yet, while 
keratinocytes are key barrier cells able to mount a robust IFN antiviral response, regulation of IFNs within 
keratinocytes has only been minimally investigated. One of the critical factors driving IFN regulation are 
interferon regulator factors (IRFs). IRFs are crucial in upregulating type I or type III IFNs, which then 
subsequently upregulate hundreds of antiviral effector proteins called interferon stimulated genes (ISGs). 

Methods: We sought to comparatively analyze how IRF1, 3 and 7 regulate type I and III IFNs and ISGs 
using canine and human keratinocyte cultures. 

Results: We demonstrated that compared to canine keratinocytes, human keratinocytes express higher 
basal type I IFN-b and ISGs, induce significantly higher levels of type III IFNs upon stimulation, and 
overall express higher IFN and ISG copies. While both IRF3 and IRF7 are critical for type I and III 
induction following activation of cytosolic dsDNA and dsRNA, neither can account for differences in the 
induced type I versus III IFN expression between dog and human, suggesting non-IRF1, 3, or 7 
mechanisms underlying this regulation. 

Conclusions: These studies provide support for use of the dog as a model to discern mechanisms 
underlying high basal type I and ISGs in human keratinocytes, how high basal ISGs can modulate the 
antiviral response, and uncover non-IRF mediated mechanisms regulating the type I versus type III 
response in keratinocytes.



  

1010 
 

Shift 02-168 / #987 

Poster Viewing 
POSTER VIEWING - SHIFT 02: BASIC SCIENCE-01B. ANIMAL MODELS AND PAPILLOMAVIRUSES 
04-20-2023 7:00 AM - 4:00 PM 

IDENTIFICATION AND CHARACTERIZATION OF NATURAL MMUPV1 INFECTION IN AN ANIMAL 
FACILITY 

Vladimir Majerciak1, Kristin Killoran2, Lulu Yu1, Elijah Edmondson2, Matthew Breed2, Renee King3, Paul 
Lambert3, Josh Kramer2, Zhi-Ming (Thomas) Zheng1 
1National Cancer Institute, NIH, Tumor Virus Rna Biology Section, Hiv Dynamics And Replication 
Program, Frederick, United States of America, 2FNLCR, Leidos Biomedical Research Inc., Laboratory 
Animal Sciences Program, Frederick, United States of America, 3University of Wisconsin, Mcardle 
Laboratory For Cancer Research, Madison, United States of America 

Introduction: Mouse papillomavirus 1 (MmuPV1) is the first known papillomavirus capable of productive 
infection of laboratory mice. While originally discovered as the cause of cutaneous warts on 
immunodeficient mice in a vivarium, MmuPV1 can also establish persistent infections in both cutaneous 
and mucosal tissues of immunocompetent mice, that can progress to cancer, thus enhancing its utility as 
a powerful tool in studying of papillomavirus-induced pathogenesis. With increasing use comes concerns 
about the accidental spread of MmuPV1 infection within mouse colonies, particularly given its ability as a 
nonenveloped virus to persist in the environment for a long time retaining infectious potential. 

Methods: Using histological and molecular biology techniques we identified and characterized a 
widespread outbreak of natural MmuPV1 infections in an animal facility. 

Results: The outbreak was initially identified as skin lesions on the muzzles and tails of Nu/Nu nude mice 
which were histologically consistent with papillomavirus-induced papillomas. No active MmuPV1 
experiments were ongoing at the time of the outbreak. However, the facility was previously used to study 
an experimental strain of MmuPV1. RNA in situ hybridization (RNA-ISH) for detection of MmuPV1 E6/E7, 
and L1 viral transcripts and immunohistochemical staining to detect MmuPV1 L1 capsid protein confirmed 
active MmuPV1 gene expression and virus replication in collected papillomas. PCR amplification and 
whole-genome sequencing of the DNA extracted from the papillomas identified the MmuPV1 genome 
sequence as the MmuPV1 laboratory strain used in the facility for previous studies. PCR-based swab 
surveys confirmed the presence of MmuPV1 DNA in other housed mouse colonies including 
immunocompetent mice, as well as in environmental samples collected throughout the facility. 

Conclusions: Our data indicate prolonged persistence and infectivity of MmuPV1 in an animal research 
environment. Given this occurrence, there is a need to establish animal care, surveillance, and 
environmental control standards to prevent future MmuPV1 outbreaks in animal facilities supporting 
MmuPV1 studies.
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TWO NOVEL HPV16 E6/E7-DEPENDENT ORTHOTOPIC TUMOR MODELS IN MHC-HUMANIZED 
MICE FOR DEVELOPMENT OF THERAPEUTIC HPV16 VACCINATION AND T-CELL TARGETING 
STRATEGIES 

Samantha Zottnick1,2, Christoph Schifflers1,3, Jonas Förster1,2,4, Alessa Henneberg1,2, Sebastian 
Kruse1,2, Ruwen Yang5, Hendrik Wiethoff6,7, Matthias Bozza8, Karin Hoppe-Seyler9, Mathias 
Heikenwälder10, Richard Harbottle8, Carine Michiels3, Angelika Riemer1,2 
1German Cancer Research Center (DKFZ), Immunotherapy & Immunoprevention, Heidelberg, 
Germany, 2German Center for Infection Research (DZIF), Molecular Vaccine Design, Heidelberg, 
Germany, 3Namur Research Institute for Life Sciences (NARILIS), Cell Biology Research Unit (urbc), 
Namur, Belgium, 4Heidelberg University, Faculty Of Biosciences, Heidelberg, Germany, 5German Cancer 
Research Center (DKFZ), Viral Transformation Mechanisms, Heidelberg, Germany, 6University Hospital 
Heidelberg, Institute Of Pathology, Heidelberg, Germany, 7German Cancer Research Center (DKFZ), 
Helmholtz-university Group Cell Plasticity And Epigenetic Remodeling, Heidelberg, Germany, 8German 
Cancer Research Center (DKFZ), Dna Vector Laboratory, Heidelberg, Germany, 9German Cancer 
Research Center (DKFZ), Molecular Therapy Of Virus-associated Cancers, Heidelberg, 
Germany, 10German Cancer Research Center (DKFZ), Chronic Inflammation And Cancer, Heidelberg, 
Germany 

Introduction: Therapeutic vaccines against HPV16-associated malignancies that have shown promise in 
in-vivo experiments often failed to translate into the clinic. One reason might be the used murine tumor 
models, which were either located at a heterotopic site or were immunologically murine. 

Methods: We established a novel HPV16 E6/E7-dependent cancer cell line from the A2.DR1 MHC-
humanized mouse strain. A2.DR1 lung cells were immortalized with the HPV16 oncoproteins E6 and E7. 
Functionality of the HPV oncogenes was assessed by Western blot for p16INK4, and oncogene-
dependence by a senescence assay. Additionally, the cells were transfected with the oncoprotein 
HRASG12V for tumorigenicity and firefly luciferase for intracorporeal tracking of tumor growth. MHC-
presentation of HPV peptides was assessed by immunopeptidomics. Tumor cells were implanted either 
vaginally or stereotactically into the base of the tongue. Tumor growth was monitored by luminescence 
measurements and by MRI. Tumors were characterized histologically. Concurrently to tumor model 
establishment, ways of eliciting HPV16-specific T-cell responses in the genital mucosa were investigated. 

Results: After successfully validating the expression of all introduced proteins, and showing HPV-
oncogene-dependence of the new cell line by senescence induction upon E6/E7 knockdown, the new cell 
line was termed E6/7-lucA2. Immunopeptidomics analysis revealed the surface presentation of the well-
known HLA-A2-restricted epitope E7/11-19. E6/7-luc-A2 cells were also killed by T-cells specific for this 
epitope. Tumors grew successfully in the female genital tract or in the base of the tongue. Histologic 
analysis showed immune cell infiltration. We identified promising strategies to enhance vaccination-
induced HPV-specific T-cells at the mucosal target site, which will now be used to tackle established 
orthotopic tumors. 

Conclusions: The new orthotopic tumor models reflect the correct tumor microenvironment of HPV-
driven cancers and are suited to assess HPV16-specific therapeutic vaccinations and other 
immunotherapies, by allowing to study ways of efficient T-cell targeting to the mucosal tumor site.



  

1012 
 

Shift 02-170 / #785 

Poster Viewing 
POSTER VIEWING - SHIFT 02: BASIC SCIENCE-01D. REGULATION OF GENE EXPRESSION, 
POST-TRANSCRIPTIONAL MODIFICATION 
04-20-2023 7:00 AM - 4:00 PM 

MULTIPLEXED DETECTION OF HPV TRANSCRIPTS IN FFPE TISSUE USING UNAMPLIFIED 
ISOTACHOPHORESIS EXTRACTS ON NANOSTRING PLATFORM 

Sonya Patel, Elizabeth Unger, Mangalathu Rajeevan 
Centers for Disease Control and Prevention, Division Of High-consequence Pathogens And Pathology, 
National Center For Emerging And Zoonotic Diseases, Atlanta, United States of America 

Introduction: We evaluated isotachophoresis RNA extraction (Purigen FFPE-to-RNA kit #33010) with 
NanoString (NS) detection to study HPV transcripts in formalin-fixed paraffin-embedded (FFPE) tissue. 

Methods: Total RNA was extracted followed with DNase treatment from 24 FFPE samples (12 cervical 
precancers, 8 anogenital, and 4 oropharyngeal cancers), quantified with a Qubit Fluorometer and 
evaluated with Tape Station [RNA integrity number (RIN values) and % of fragments > 200 nt (DV200)]. 
NS designed CodeSets for splice-site specific E6*l and E1^E4 (E4) transcripts for 20 HPV types and 
human Ubiquitin C (UBC) internal control. Detection followed the manufacturer’s protocol (50 ng 
RNA/sample) and included 3 cell lines [CaSki, SiHa and HeLa] and water as controls. NS results were 
evaluated for the pattern of E6*l and E4 transcripts (E6*l only, E4 only, E6*l >E4, E4 >E6*l, E6*l ~E4) as 
well as HPV types contributing transcripts. 

Results: All samples yielded RNA, [mean 1460 ng; range 60 - 4460], but quality was poor (mean RIN 
1.6; mean DV 200 18.6%). UBC transcript varied widely (1-2856 NS Counts). Transcript patterns in cell 
lines gave expected results based on known HPV integration status (E6*l only in SiHa and HeLa, and 
both E6*l and E4 in CaSki). Six samples were unsatisfactory for evaluation (UBC and HPV negative). An 
additional 6 were UBC positive but HPV negative. The remaining 12 were UBC and HPV positive (4 
anogenital, 1 oropharyngeal, and 7 cervical). Viral transcripts from multiple types were found in 8 
samples. The transcript pattern in most samples (17/18, 94%) was E4>E6*l’ and E4 only. 

Conclusions: While combining isotachophoresis extraction with NS detection identified HPV transcripts 
within FFPE tissues, RNA quality is poor and further work is needed. The transcripts identified an inverse 
relationship between E6*l and E1^E4 expression consistent with transcript initiation from p97 and p670 
promoters and differentiation-dependent expression.
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TLR POLYMORPHISMS AND HPV INFECTION IN PATIENTS WITH OVARIAN CANCER 

Katarzyna D. Kania1, Daria Haręża1,2, Dariusz Jarych1, Jacek R. Wilczyński3,4, Miłosz Wilczyński5, Andrzej 
Malinowski5, Edyta Paradowska1 
1Institute of Medical Biology, Polish Academy of Sciences, Laboratory Of Virology, Lodz, 
Poland, 2BioMedChem Doctoral School of the University of Lodz, And The Institutes Of The Polish 
Academy Of Sciences In Lodz, Lodz, Poland, 3Medical University of Lodz, Department Of Surgical And 
Oncological Gynecology, Lodz, Poland, 4Tomaszow Health Center, Department Of Gynecology And 
Obstetrics, Tomaszów Mazowiecki, Poland, 5Polish Mother’s Health Center Research Institute, 
Department Of Surgical, Endoscopic And Oncological Gynecology, Lodz, Poland 

Introduction: Epithelial ovarian cancer (EOC) is one of the most common cancers threatening women’s 
lives around the world. The presence of human papillomavirus (HPV) DNA in blood, as well as in 
cancerous ovarian and fallopian tissues was found. Toll-like receptors (TLRs) play a vital role in pathogen 
recognition and are important regulators of tumor biology. It was hypothesized that the presence of TLR4 
and TLR9 genotypes may be associated with HPV-related EOC cases. 

Methods: Four SNPs, two each in TLR4 (rs4986790 and rs4986791) and TLR9 (rs187084 and 
rs5743836), were analyzed in patients with EOC using polymerase chain reaction–restriction fragment 
length polymorphism (PCR-RFLP). Viral loads were estimated by a digital droplet PCR (ddPCR) method. 

Results: No association was observed between the HPV16 and HPV18 DNAemia and studied TLR 
polymorphisms (P>0.05). However, HPV16 viremia was slightly lower among individuals who had a 
wildtype genotype for the TLR4 rs4986791 compared with those who were heterozygous or homozygous 
recessive for this polymorphism (P = 0.055). We found an increased frequency of heterozygous genotype 
and minor allele of the TLR4 rs4986790 SNP in women with EOC compared with healthy controls 
(P<0.0001). 

Conclusions: This preliminary study revealed no association of TLR4 and TLR9 polymorphisms with 
HPV infection in OC patients. However, the findings suggest that the TLR4 Asp299Gly polymorphism 
could be a genetic risk factor for the development of EOC. This work was supported by the National 
Science Centre of Poland, grant No. 2019/33/B/NZ7/02872.
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CHARACTERIZATION OF ONCOGENIC HUMAN PAPILLOMAVIRUS VIRAL LOAD AMONG WOMEN 
AT RISK OF CERVICAL INTRA-EPITHELIAL NEOPLASIA. 

Yanga Mdleleni1, Daniel Muema2, Wendy Dhlomo3, Bongiwe Ndlovu4, Thumbi Ndung'U5 
1University of KwaZulu-Natal, Immunology, Durban, South Africa, 2Kenya AIDS Vaccine Initiative (KAVI) 
Institute of Clinical Research, Immunology, Nairobi, Kenya, 3University of KwaZulu-Natal, Obstetrics And 
Gynecology, Durban, South Africa, 4University of KwaZulu-Natal HIV Pathogenesis Programme, 
Molecular Biology, Durban, South Africa, 5Africa Health Research Institute, Immunology, Durban, South 
Africa 

Introduction: The persistence of carcinogenic Human papillomaviruses (HPV) is thought to be necessary 
for development of cervical intraepithelial neoplasia (CIN) and cervical cancer. We assessed whether 
higher viral loads of such viruses predict risk of CIN recurrence post-treatment in a cohort of 200 South 
African women living with HIV, aged 18-65 years who were prospectively followed up in the HATCH 
cohort. 

Methods: Participants all presented with abnormal pap smears, had surgical excision of CIN2+ and were 
followed up for 2 years with cytological screening to confirm treatment outcomes. We measured the viral 
load for 13 types of carcinogenic HPV (relative light units normalised to 1 pg/mL positive controls 
[RLU/PC]) using Hybrid Capture 2 testing of cervicovaginal lavages obtained at enrolment, 6- and 12-
months post-treatment. 

Results: Over 90% of study participants were infected with high-risk HPV. Higher oncogenic HPV viral 
load was associated with increased risk of CIN recurrence (p <0.001). There was a decrease in 
oncogenic HPV viral load overtime for participants who cleared CIN (p <0.001). 

Conclusions: These data reinforce the need to include high-risk HPV genotyping during cervical cancer 
screening and the potential role of HPV viral load quantification as prognostic tool in identifying women at 
highest risk of CIN3+.
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A LONGITUDINAL STUDY OF HIGH-RISK-HPV GENOMES REVEALS INTRA-HOST TEMPORAL 
CHANGES TO VIRAL SINGLE NUCLEOTIDE VARIANTS 

Sambit K. Mishra1, Meredith Yeager1, Laurie Burdett1, Chase Nelson2,3, Aimee Koestler2, Robert 
Burk4, Ana Cecilia Rodriguez2, Michael Dean2, Mark Schiffman2, Lisa Mirabello2 
1Division of Cancer Epidemiology and Genetics, Cancer Genomics Research Laboratory, Rockville, 
United States of America, 2National Cancer Institute, Division Of Cancer Epidemiology And Genetics, 
Rockville, United States of America, 3American Museum of Natural History, Institute For Comparative 
Genomics, New York, United States of America, 4Albert Einstein College of Medicine, Departments Of 
Pediatrics; Microbiology & Immunology; Epidemiology And Population Health; And, Obstetrics, 
Gynecology & Women's Health, Bronx, United States of America 

Introduction: Recent sequencing data suggests that HPV genomes can change within hosts during 
infections. We investigate the frequency of HPV single nucleotide variant changes over time within 
women with persistent infections of high-risk HPV types (HPV16/18/31/33/35/39/45/51/52/56/58/59/68) 
using serial samples from 367 women enrolled in the 7-year follow-up of the Guanacaste Costa Rica 
Natural History Study. 

Methods: We HPV whole-genome sequenced a total of 1,316 high-risk HPV-positive specimens from 
women with persistent infections, including 2-9 serial samples (over 2-8 years) per woman. We assessed 
viral genetic changes and serial sample changes in variant allele fractions (VAF) across the genomes of 
all high-risk types per woman. 

Results: There were both increases and decreases in the VAFs, or fraction of viral sequence reads 
within a woman with an observed variant, over time across the genomes of a total of 66.8% of the high-
risk HPV persistent infections. For example, one woman with three consecutive serial samples positive for 
HPV33 had a non-synonymous variant in the E7 oncogene (N62T) showing a 17.4% rate increase in its 
VAF (46.2% to 80.9%) during her 2-year infection. Another woman positive for HPV18 with four 
consecutive serial samples had a variant in the upstream regulatory region that showed a 16.5% rate 
decrease in its VAF (70.2% to 19.4%) during her 3-year infection. Interestingly, neither woman 
progressed to CIN2+. Additionally, women that were HPV-positive with an intervening HPV-negative PCR 
test (type-specific skip-infections) showed evidence of viral latency/re-appearance: both HPV-positive 
samples before/after the HPV-negative test were exactly the same viral isolate (genome); and, in the 
instances that the PCR-negative sample was available for HPV sequencing, we detected a low-level of 
the same exact HPV isolate in that sample with our deep sequencing. 

Conclusions: Using a large longitudinal study, we demonstrate that high-risk HPV variant genomes can 
change proportions over time within a woman during infection.
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HUMAN PAPILLOMAVIRUS 16 GENOMES REVEAL A MORE EXPANSIVE POPULATION 
STRUCTURE AND LINEAGE C ASSOCIATION WITH CERVICAL DYSPLASIA IN SUB-SAHARAN 
AFRICAN WOMEN 

Kipkemboi Maina1, Aaron Ermel2, Kapten Muthoka3, Cliff Oduor1, David Giesbrecht1, Rebecca 
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Health, Eldoret, Kenya, 5Center for Global Health Research, Kenya Medical Research Institute, Kisumu, 
Kenya, Umms, Kisumu, Kenya, 6University of Massachusetts Chan Medical School,, 7. Division Of 
Infectious Diseases And Immunology, Department Of Medicine, Worcester, United States of 
America, 7Indiana University School of Medicine, Pediatrics, Indianapolis, United States of 
America, 8Brown University, Obstetrics And Gynecology, Providence, United States of America 

Introduction: INTRODUCTION: Cervical cancer (CC) is a main cause of mortality among women. 
Infection with high-risk (HR) HPVs drives development of precursor cervical lesions that often progress to 
CC. Previous cross-sectional analysis of HIV-infected and uninfected Kenyan women shows frequent 
detection of HPV16 with lesions. HPV16 is classified into four main evolutionary-derived variant lineages 
A, B, C, and D, and specific variants have been associated with increased CC risk. To better understand 
HPV16 variation and whether HIV differentially interacts with HPV16 lineages and how this impacts CC 
etiology, we performed a whole-genome sequence analysis to compare HPV16 genetic relatedness and 
diversity between HIV-infected and uninfected Kenyan women. 

Methods: METHODOLOGY: Archived HPV16 isolates from HIV-infected (N=40), and uninfected (N=21) 
women were collected in western Kenya. Genotyping and whole-genome sequencing were performed 
with Roche Linear Array and Oxford Nanopore, respectively. Variants were called with Pepper-Margin-
DeepVariant. MEGA was used in phylogenetic analysis. 

Results: RESULTS: A total of 344 variants were detected in these sixty-three individuals. Using tSNE, we 
observed two major groupings from (N=40) fully assembled genomes. Interestingly, 47.5% of samples 
were solely related to C sublineage, and the remaining cluster contained all other sublineages. A greater 
probability of detecting lineage C in HIV women (OR=3.0; p=0.040). Furthermore, lineage C was found to 
be associated with SNP 7387 (OR=75; p=0.000) and cervical lesions (OR= 4.4; p=0.017), while HIV was 
associated with SNP 7387 (OR=3.0; p=0.0001). 

Conclusions: CONCLUSION: The C lineage is more expansive and the major lineage in our population, 
from western Kenya differs from the USA and Europe where A is predominant. The C lineage associates 
with known SNP confirmed to be associated with cervical lesions and cancer.
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A PREVALENCE OF HUMAN PAPILLOMAVIRUS, CYTOMEGALOVIRUS AND EPSTEIN-BARR 
INFECTIONS IN OVARIAN CANCER PATIENTS 

Edyta Paradowska1, Daria Haręża1,2, Katarzyna D. Kania1, Dariusz Jarych1, Miłosz Wilczyński3, Andrzej 
Malinowski3, Monika Kawecka1, Jacek R. Wilczyński4,5 
1Institute of Medical Biology, Polish Academy of Sciences, Laboratory Of Virology, Lodz, 
Poland, 2BioMedChem Doctoral School of the University of Lodz, And The Institutes Of The Polish 
Academy Of Sciences In Lodz, Lodz, Poland, 3Polish Mother’s Health Center Research Institute, 
Department Of Surgical, Endoscopic And Oncological Gynecology, Lodz, Poland, 4Medical University of 
Lodz, Department Of Surgical And Oncological Gynecology, Lodz, Poland, 5Tomaszow Health Center, 
Department Of Gynecology And Obstetrics, Tomaszów Mazowiecki, Poland 

Introduction: Human papillomavirus (HPV) is commonly detected in gynecological cancers, including 
cervical, vulvar and vaginal cancers. The role of HPV and human cytomegalovirus (HCMV) in the 
development of epithelial ovarian cancer (EOC) is unknown. EOCs originate from the ovarian surface 
epithelium and from serous tubal intraepithelial carcinomas from the fallopian tube (FT) epithelium. High-
grade serous ovarian carcinoma (HGSOC) is the most aggressive and common EOC subtype. We sought 
to analyze the prevalence of HPV16/18, HCMV and EBV in EOC tissue and fallopian tube specimens. 

Methods: Whole blood, EOC and fallopian tube tissue samples were analyzed by both qualitative and 
quantitative PCR, including the droplet digital PCR (ddPCR). The specific primers and probe sets for 
HPV16 E6 and HPV18 E7 oncogenes were used. ddPCR was used for the detection of the HCMV UL55 
gene. Patients with benign tumors as a control group were included in the study. 

Results: The presence of viral DNA was higher in EOC than in benign tumor cases. The detection of 
HPV16 and HPV18 DNA was observed in 32% and in 36% of cancerous ovarian tissues and FT samples, 
respectively. Co-infection HPV16/18 was detected in 10% of pathological samples. HCMV infection was 
found in 37% of cancerous ovarian tissues, while EBV DNA was not detected. 

Conclusions: The results revealed that the presence of HPV16/18 and HCMV occur in one-third of EOC 
samples. This work was supported by the National Science Centre of Poland, grant No. 
2019/33/B/NZ7/02872.



  

1018 
 

Shift 02-176 / #1495 

Poster Viewing 
POSTER VIEWING - SHIFT 02: BASIC SCIENCE-01I. GENOMICS OF HPV-ASSOCIATED DISEASE 
04-20-2023 7:00 AM - 4:00 PM 

THE PAPILLOMAVIRUS EPISTEME – PAVE 2.0 

Alison Mcbride1, Jennifer Dommer2, David Liou2, Cyrus Afrasiabi2, Lewis Kim2, Koenraad Van 
Doorslaer3, Alix Warburton1, Samuel Ezeji2, Michael Dolan2 
1NIAID, NIH, Laboratory Of Viral Diseases, Bethesda, United States of America, 2National Institute of 
Allergy and Infectious Diseases, National Institutes of Health, Bethesda, MD 209892, USA, Bioinformatics 
And Computational Biosciences Branch, Office Of Cyber Infrastructure And Computational Biology,, 
Bethesda, United States of America, 3University of Arizona, Acbs, Tucson, United States of America 

Introduction: The Papillomavirus Episteme (PaVE) is a database of curated and annotated 
papillomavirus genome sequences, analysis tools and information (https://pave.niaid.nih.gov). PaVE was 
initiated by NIAID in 2008 and has been an invaluable resource. Over time, the software infrastructure 
became severely outdated and so PaVE was redeveloped. 

Methods: PaVE 2.0 has a redesigned interface, updated infrastructure, and improved tools. The 
underlying libraries and hosting platform have been upgraded and rebuilt. Open-source GoCD pipelines 
for CI/CD (continuous integration and deployment) of applications and data (now in S3 cloud storage) 
have been developed. PaVE 2.0 is hosted on an on-demand virtual server using NIAID’s Monarch tech 
stack and Amazon Web Services. The framework is now Python Flask with a JavaScript/JINJA template 
front end, and the database switched from MySQL to Neo4j. A Swagger API performs database queries, 
and executes jobs for BLAST, MAFFT, and the L1 typing tool. All tools such as BLAST, L1 typing tool, 
Locus Viewer, phylogenetic tree generation and viewer, multiple sequence alignment (MSA), and protein 
structure viewer have been enhanced. A Celery stack supports longer running tasks and MSA uses 
MAFFT instead of CLUSTAL. The structure viewer switched from Jmol to Mol*, the new embeddable PDB 
viewer. 

Results: PaVE2.0 is a major infrastructure update. PaVE currently contains 665 papillomavirus genomes 
7361 genes/regions, 5397 protein sequences, and 77 protein structures. Users can explore, download, 
and analyze sequences and visualize transcripts on linear and circular genomes. Genomes are now 
available in GFF3 format. Evolutionary relationships can be analyzed using MSA and phylogenetic trees 
and virions explored in the 3D Viewer. Protein structures can be analyzed and compared using the 
protein structure viewer. The image library contains 170 gross clinical and histopathological images. 

Conclusions: PaVE 2.0 has a redesigned interface, updated infrastructure, and improved analytical tools 
that allows NIAID to continue to provide this essential resource.
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HUMAN PAPILLOMAVIRUS (HPV) SINGLE TYPE-SPECIFIC MONOCLONAL ANTIBODIES DERIVED 
FROM B CELLS ISOLATED FROM HPV VACCINE RECIPIENTS 

Priya Ramesh Prabhu, Robin Smith, Gregory Wipf, Joseph Carter, Denise Galloway 
Fred Hutchinson Cancer Center, Human Biology Division, Seattle, United States of America 

Introduction: There is a strong demand for standardization of human papillomavirus (HPV) serology 
across laboratories, especially those participating in vaccine efficacy testing. We aim to generate and 
characterize monoclonal antibodies with single specificity to HPV types 16, 18, 6, 11, 31, 33, 45, 52 and 
58, from B cells/plasmablasts from nonavalent (9vHPV) HPV vaccine recipients, which could potentially 
be used as serology standards. 

Methods: Whole blood was collected from recipients who received 9vHPV vaccine (Gardasil-9). PBMCs 
were separated and HPV specific B cells isolated and singly sorted using flow cytometry. Variable regions 
from heavy and light chains were cloned and expressed as full-length IgG and the resulting monoclonal 
Abs (mAbs) were screened for specificity towards L1 antigen of HPV types 6, 11, 16, 18, 31, 33, 45, 52 or 
58 using GST fusion protein based Luminex assay. Neutralizing activity of mAbs 16, 18, 31 and 45 is 
being determined using pseudo virion-based neutralization assay. 

Results: Ten mAbs were found to bind HPV L1 antigens tested. 3 mAbs bound to multiple HPV types 
and hence were removed from further analysis. Out of the remaining 7 antibodies, one antibody each 
showed binding capacity to L1 antigens of HPV types 6, 11, 16, 18, 31, 45 and 52 with median 
florescence intensity (MFI) of 11676, 6317, 10870, 7404, 4292, 3241 and 3511 respectively. Neutralizing 
activity of HPV 16, 18, 31 and 45 specific mAbs to the corresponding HPV types was confirmed with the 
titres yet to be determined. 

Conclusions: The antibodies cloned and expressed from singly sorted B cells produced monoclonal 
antibodies that bound to L1 antigens of HPV types 6, 11, 16, 18, 31, 45 and 52 and could be potential 
candidates to be used as standards for serological experiments. We are currently screening for 
antibodies with specificity towards HPV 31 at 58.
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LIPOPLEXES FOR THE SILENCING OF THE HPV16 E6 ONCOPROTEIN 

Luz Sánchez Meza1, Jorge Organista Nava1, Yazmín Gómez-Gómez1, Josimar Eloy2, Raquel Petrilli-
Eloy3, María Josefa Bernad Bernad4, Ciresthel Bello Rios1, Marco Leyva Vázquez1, Berenice Illades 
Aguiar1 
1Universidad Autonoma de Guerrero, Facultad De Ciencias Químico Biológicas, CHILPANCINGO DE 
LOS BRAVO, Mexico, 2Federal University of Ceará, College Of Pharmacy, Dentistry And Nursing, 
Department Of Pharmacy, Fortaleza, CE, Brazil, 3University of International Integration of the Afro-
Brazilian Lusophony- UNILAB, Institute Of Health Sciences, Redenção, CE,, Brazil, 4Universidad 
Nacional Autónoma de México, Facultad De Química, Ciudad de México, Mexico 

Introduction: HR-HPV 16 and 18 are associated with the development of CC, due to the E6 and E7 
oncoproteins. The treatments used in CC are highly invasive, cytotoxic and with low bioviability. In recent 
years, the therapy based on nucleic acids has had a great impact as an alternative therapy for cancer, 
and the use of siRNAs (small interfering RNA) has been a promising alternative due to its function to 
induces gene silencing by targeting complementary mRNA for degradation. However, due to its easy 
degradation in in vivo systems, delivery systems (liposomes) have been developed, these systems allow 
easy binding and protection of siRNAs (lipoplexes), improving delivery to the tumor site. 

Methods: Lipoplexes were prepared using DOTA, DOPE and Cholesterol, by the lipid layer rehydration 
method. The Quant-iTTM RiboGreen® RNA assay was used to quantify the amount of uncomplexed 
siRNA. An MTT (Roche®) assay was performed to evaluate the viability in SiHa cell treated with 
lipoplexes. 

Results: Lipoplexes had a size between 95.93 ± 5.89 (mean + standard deviation) and 94.66 ± 6.87 nm, 
respectively and presented a Z potential from a range of 45.9 ± 4.33 to 50.03 ± 3.33 mV. The percentage 
of coupling of the siRNA to the liposomes was greater than 70%. The liposomes were able to protect the 
siRNA from degradation by RNases. In the in vitro model, approximately 45% decreases of cell growth 
were observed after 24 hours of treatment with Lipoplexes. 

Conclusions: Lipoplexes had excellent physical-chemical characteristics and shown to significantly 
decrease cell proliferation in SiHa, which are important characteristic to be proposed as good, targeted 
delivery system.
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BETAPAPILLOMAVIRUSES IN SQUAMOUS VULVAR INTRAEPITHELIAL LESIONS 

Taja Lozar1, Aysenur Keske2, Racheal Dube Mandishora3, Jin Xu2, Massimo Tommasino4, Paul 
Lambert1, Stephanie Mcgregor2, Tarik Gheit5, Megan Fitzpatrick2 
1UW-Madison, Mcardle Laboratory For Cancer Research, University Of Wisconsin School Of Medicine 
And Public Health, Madison, United States of America, 2University of Wisconsin-Madison, Department Of 
Pathology And Laboratory Medicine, Madison, United States of America, 3Moffitt Cancer Center, Center 
For Immunization And Infection Research In Cancer, Tampa, United States of America, 4IRCSS Istituto 
Tumori Giovanni Paolo II, Scientific Director, Bari, Italy, 5International Agency for Research on Cancer, 
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Introduction: Precursors of vulvar squamous cell carcinoma (SCC) are grouped as human a-
papillomavirus (HPV)-associated (known as high-grade squamous intraepithelial lesion, HSIL or vulvar 
intraepithelial neoplasia, VIN) and HPV-independent (differentiated VIN, dVIN). However, a third category 
of atypical verruciform lesions (AVL) with features that do not neatly fit into either category has recently 
been described. β HPV is a known risk factor for SCC in the skin but has rarely been identified in the 
vulva. We hypothesized that β HPV may be associated with AVL. 

Methods: We subjected 26 vulvar precursor lesions adjacent to SCC to HPV genotyping (Luminex-based 
assays), p16 and p53 immunohistochemistry, targeted gene expression analysis (nCounter, Nanostring), 
and consensus morphology review. 

Results: Based on consensus review, 14 lesions (53.8%) were p16+ and categorized as HSIL (n=14); 12 
(46.2%) were p16-and designated as dVIN (n=3) or AVL (n=9). Overall, 11 patients (42.3%) had 
detectable β HPV DNA, 3 (11.5%) as single genus infections and eight (30.8%) as mixed β and α . Most 
patients with AVL lesions (7/9, 78%) had detectable β HPV DNA without integrated α HPV, when co-
infected. In AVL lesions lacking a integrated HPV, differental gene expression analysis revealed higher 
immune cell infiltration (T, NK, B cells). 

Conclusions: We identified β HPV infections in 11 precursor lesions (42.3%), most in p16- AVL and as 
co-infections with high-risk α HPV in HSIL. Lesions harboring β HPV show increased infiltration of T cells, 
NK cells, and B cells compared to those with α HPV. This is, to our knowledge, the first report of the 
association between p16- lesions with atypical verruciform morphology and β HPV in vulvar SCC 
precursors.
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MICROBES ASSOCIATE WITH INFLAMMATION IN THE CERVIX OF HISPANICS LIVING IN PUERTO 
RICO 

Eduardo Tosado-Rodríguez1, Loyda Mendez2, Josefina Romaguera Agrait3, Filipa Godoy Vitorino1 
1University of Puerto Rico, Microbiology And Medical Zoology, San Juan, Puerto Rico, 2Ana G. Méndez 
University, School Of Science & Technology, Carolina, Puerto Rico, 3University of Puerto Rico Medical 
Sciences Campus, Obstetrics And Gynecology, San Juan, Puerto Rico 

Introduction: The incidence of cervical cancer in Hispanic women living in Puerto Rico is higher than 
those of women in the US. It is the fourth most frequent cancer in women and its etiologic agent, Human 
Papilloma Virus (HPV), is the most common sexually transmitted disease. However, research focused on 
understanding the role of microbial communities in the progression of pre-cancerous lesions to cancer in 
Latino women is scarce. Therefore, we aimed to investigate the relationship between the cervicovaginal 
microbiome and inflammation while considering cervical neoplasia and HPV infection in women living in 
Puerto Rico. 

Methods: We collected cervical swabs and lavages from 91 participants coming to colposcopy clinics in 
San Juan, Puerto Rico (IRB #1050114). Genomic DNA was extracted from swabs, and 16S rDNA V4 
region genes were amplified and sequenced by Illumina MiSeq. Inflammatory (IL-1β, TNFa, IFNg, IL-6), 
anti-inflammatory (IL-4, IL-10, TGFβ1), and trafficking (IL-8, MIP1a, MCP1, IP10) cytokines were 
measured from cervical lavages, using Luminex MAGPIX technology. Cytokines were related to microbes 
via an inflammation scoring index based on the quartile and tercile distribution of the cytokine’s 
concentration. 

Results: We found significant differences in the diversity and composition of the microbiota according to 
HPV risk, cervical disease, and cytokine abundance. The most dominant community state types (CST) 
were III and IV featuring high diversity and anaerobic bacteria. Increasing IL1-β, IL-10, and IFN-γ were 
associated with decreased Lactobacillus communities. Bacteria associated with dysbioses, such as 
Gardnerella, Prevotella, and Atopobium, increased with pro-inflammatory cytokines. 

Conclusions: Our study highlights that the cervical microbiota of Caribbean women is diverse and 
volatile, with a decrease in Lactobacillus promoting inflammatory processes likely associated with disease 
progression. The joint host-microbe interaction analyses via cytokine signaling and microbiota in the pre-
cancerous lesion are confirmed to have great translational potential.
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CHARACTERIZATION OF CERVICAL MICROBIOTA COMPOSITION AND ASSOCIATION WITH 
IMMUNE GENES EXPRESSION 

Alan Britto1, Juliana Siqueira2, Gislaine Curty2, Livia Goes2, Angela Meirelles3, Yara Furtado3, Gutemberg 
Almeida3, Ana Lúcia Giannini4, Elizabeth Machado5, Marcelo Soares2 
1Universidade do Estado do Rio de Janeiro, Departamento De Enfermagem Materno-infantil, Rio de 
Janeiro, RJ, Brazil, 2Instituto Nacional de Câncer (INCA), Programa De Genética E Virologia Tumoral, 
Rio de Janeiro/RJ, Brazil, 3Universidade Federal do Rio de Janeiro, Instituto De Ginecologia, Rio de 
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Introduction: HPV infection is the main cause of cervical cancer, the fourth most prevalent in women 
worldwide. PRRs expressed by epithelial cells, can induce proinflammatory cytokines production through 
NF-κB and type I Interferon pathways. Differential expression of PRRs and cytokines have been 
described in cervical cells and may play an important role in HPV infection. It has been shown that 
microbiota and PRRs expression impact in gut homeostasis, however their effect in vaginal mucosa is 
poorly understood. Vaginal microbiome can be classified into community state types (CST): I, II, III, IV 
and V, dominated by Lactobacillus crispatus, L. gasseri, L. iners, anaerobic bacteria and L. jensenii, 
respectively. Healthy vaginal environment shows low bacterial variety (CST I, II and V), while high 
diversity and anaerobic dominance is known as bacterial vaginosis. In the present study we characterize 
cervical bacteriome of HPV infected (n=11) and non-infected (n=11) women followed at Instituto de 
Ginecologia (UFRJ), Brazil and correlate these findings with immune genes expression. 

Methods: Genomic DNA and mRNA from cervical samples were isolated. Bacteriome was determined by 
amplification and high-throughput sequencing of 16S rRNA. Expression of 15 genes involved in PRRs 
pathways were evaluated by qRT-PCR. 

Results: Four distinct CSTs were identified: CST I (n=3), CST III (n=11), CST IV (n=6) and CST V (n=1). 
Here we classified women in three groups, Lactobacillus no-iners (grouping CST I and V), L. iners (CST 
III) and Anaerobic (CST IV). Samples with L. no-iners dominated mucosa expressed higher levels of 
TLR3 and IFNαR2 than L. iners dominated. Previous studies showed that increased TLR3 expression 
during HPV infection have been associated with HPV16 clearance and correlated with IFNα2 levels. 

Conclusions: Our results corroborate with the association of TLR3 expression and a healthy mucosal 
environment (HPV- and L. no-iners). However, the interplay between these microbiome and host 
components needs further investigation.
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ALTERED LC3B SUGGESTS DYSREGULATED AUTOPHAGY IN RECURRENT RESPIRATORY 
PAPILLOMATOSIS, A POSSIBLE REASON FOR FAILURE TO SECRETE IL-36GAMMA. 

Christopher Papayannakos1,2, Daniel Zhu1, Bongseok Jung1, Ali Rana2, James Devoti2,3, Vincent 
Bonagura2,3, Bettie Steinberg1,2,4 
1Donald and Barbara Zucker School of Medicine at Hofstra/Northwell, Molecular Medicine, Hempstead, 
United States of America, 2Feinstein Institute for Medical Research, Institute Of Molecular Medicine, 
Manhassett, United States of America, 3Steven and Alexandra Cohen Children's Medical Center of New 
York, Department Of Pediatrics, New Hyde Park, United States of America, 4Long Island Jewish Medical 
Center, Otolaryngology, New Hyde Park, United States of America 

Introduction: A hallmark of recurrent respiratory papillomatosis (RRP)[BMS1] is uncontrolled papillary 
growth of HPV-infected keratinocytes of the upper airway epithelium without evidence of inflammation. 
Autophagy is dysregulated in many cancers and contributes to non-classical protein secretion of 
leaderless proteins. Compared to normal larynx, cultured papilloma tissues overexpress but fail to secrete 
the proinflammatory cytokine Interleukin-36γ. A causal link between altered autophagosome dynamics 
and suppressed IL-36γ release in RRP remains unknown. IL-36γ is induced and released from healthy 
keratinocytes when exposed to TLR3 agonist poly(I:C) and TLR5 agonist flagellin. We used that system 
to study the role of autophagy in IL-36γ secretion. 

Methods: LC3b in papilloma biopsies and cultured human foreskin keratinocytes (HFKs) was measured 
by western blot. Autophagosome abundance was measured by a fluorescent autophagy assay. Secreted 
IL-36γ was assessed by ELISA. 

Results: Overexpression of IL-36γ was confirmed in papillomas, compared to near undetectable levels 
observed in normal adjacent epithelium. LC3b-II/β-actin ratios showed an approximate 50% reduction in 
papillomas compared to normal adjacent tissues (p=0.012) suggesting perturbed autophagic flux. 
Treatment of HFKs with poly(I:C), but not flagellin, promoted LC3b-I conversion to LC3b-II between 8 and 
24-hours of stimulation compared to untreated controls (p=0.043). Additionally, poly(I:C)-treated HFKs 
showed a 2-fold increase in fluorescently labeled autophagosome abundance at 8 hours (p=0.032) and a 
4-fold increase at 24 hours[BMS1] , with no change by flagellin treatment. Finally, inhibiting 
autophagosome turnover and breakdown by bafilomycin A1 led to an approximate 70% increase in IL36γ 
secretion during poly(I:C) stimulation (p=0.044) while bafilomycin A1 had no effect on flagellin-mediated 
release. 

Conclusions: Respiratory papillomas clearly display altered LC3b patterns that are consistent with 
dysregulated autophagic flux. IL-36γ-inducing molecules; poly(I:C) and flagellin have divergent effects on 
autophagy in HFKs. Modulating autophagy affects IL-36γ secretion, providing evidence that its release 
may be linked to the autophagosome.
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CHARACTERIZATION OF HPV16 GENETIC VARIANTS IN WOMEN FROM SOUTHEAST BRAZIL 

Juliana Siqueira1, Maria Bustamante-Teixeira2, Gulnar E Silva3, Marcelo Soares1 
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Juiz de Fora, MG, Brazil, 3Universidade do Estado do Rio de Janeiro, Departamento De Epidemiologia, 
Instituto De Medicina Social, Rio de Janeiro, RJ, Brazil 

Introduction: Persistent infection by high-risk HPV types in the cervix is the main risk factor for 
intraepithelial lesions and cervical cancer development. Among them, HPV16 is the most prevalent and 
the distribution of its intratype variant lineages and sublineages are heterogeneous worldwide. HPV16 
variants can be found in different cytology and some lineages and mutations are associated with a higher 
risk for intraepithelial neoplasias and cervical cancer. Therefore, assessing the distribution of HPV16 
variants is essential to understand cervical cancer risk and guide prevention and screening approaches. 
The aim of this study is to characterize the HPV16 intratype variants present in cervical samples from 
women from Minas Gerais, Southeast Brazil. 

Methods: Cervical samples were collected from patients recruited during routine medical screening at the 
Family Health Strategy Program of Juiz de Fora, Minas Gerais, Brazil, between 2010 and 2012. DNA 
from HPV16 positives samples were extracted and subjected to amplification of regions E6 and LCR. 
PCR products were purified and sequenced by Sanger. Sequences were aligned to HPV16 reference and 
classified following the SNPs described by Cornet I et al. (2012). 

Results: Twenty-one samples positives for HPV16 were analyzed so far. The most prevalent HPV16 
variant found was the A1/2 (90,5%), and the remaining two samples were classified as D1 and D2 each. 
Non-A HPV16 lineages have a higher risk for intraepithelial neoplasias and cervical cancer. Two viruses 
carried both T350G and G145T mutations, while only one of these mutations was found in six and one 
viruses, respectively. These mutations are associated with HPV carcinogenesis. 

Conclusions: A low prevalence of intratype variants with high risk to cervical cancer development was 
observed. However, mutations associated with carcinogenesis were found in 43% of the samples. These 
study is in progress and contribute to evaluate the risk of cervical cancer in Southeast Brazil.
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INTRODUCING HPV SELF-SAMPLING TO CERVICAL CANCER SCREENING IN ESTONIA: FROM 
FEASIBILITY STUDY TO IMPLEMENTATION 

Piret Veerus, Reeli Hallik, Jaak Jänes, Kaire Innos 
National Institute for Health Development, Epidemiology And Biostatistics, Tallinn, Estonia 

Introduction: Cervical cancer incidence and mortality rates in Estonia are one of the highest in Europe. 
Participation in organised cervical cancer screening is low. In 2020 and 2021, the effect of HPV self-
sampling on screening participation was checked in two randomised studies. 

Methods: First, a randomised feasibility study was conducted in 2020 among long-term non-attenders in 
cervical cancer screening. From them, 12,000 women were randomly allocated to three equal-sized study 
groups. Women in the opt-out group received a self-sampling device and a questionnaire by ordinary 
mail, women in two opt-in groups with different sampling devices a web-link to order the self-sampler and 
questionnaire. Secondly, a randomised pilot study was carried out in 2021. A random sample of 26,000 
having not participated in the organised screening after the first invitation was randomly allocated to one 
opt-in and one opt-out group of equal size. They were offered either routine testing at the clinic or HPV 
self-sampling in the reminder. The 32,000 women who received an ordinary reminder formed the control 
group. 

Results: Overall participation in the feasibility study in 2020 was 16% with a significant difference 
between the opt-out (26%) and two opt-in (11%) groups. There was no difference in the participation rate 
between two opt-in groups with different self-sampling devices. The user experience and willingness to 
use self-sampling in the future were similar in all three groups, 88% stated that they preferred self-
sampling in the future. The results of the randomised pilot study conducted in 2021 within organised 
screening showed a 10% overall increase in participation (6% in the opt-in and 14% in the opt-out group). 

Conclusions: Studies showed feasibility and high acceptance of HPV self-sampling. In 2022, the 
possibility to order a self-sampler or to give a test at the clinic will be offered in the screening reminder to 
everyone.
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DEMOCRATIZATION OF HPV SELF-SAMPLING: A NEW HIGH-THROUGHPUT WORKFLOW ON THE 
BD COR™ SYSTEM 

Laurence Vaughan1, Janty Shoga2, Laura Galbraith3, James Price3, Neil Terry2 
1Becton Dickinson and Company, Integrated Diagnostic Solutions, Scientific Affairs, Sparks, United 
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Introduction: The BD COR™ System is a unique high-throughput fully integrated pre-analytic and 
analytic system for molecular diagnostic testing and has obtained CE Marking for cervical cancer 
screening using self-collected Copan FLOQSwabs™ using a manual intervention step. Self-collected 
specimens are non-inferior to physician collected samples and have a proven ability to reach women who 
do not attend screening. The global COVID-19 pandemic has led to deferred testing and vaccination, 
significantly increasing the number of underserved women. Self-collection offers a means to close this 
gap and reduce the burden of cervical disease, but to date, has lacked a high-throughput solution for 
large-scale implementation. 

Methods: Standard validation methods were used to establish a new workflow on the BD COR System 
with a custom assay definition file (ADF) for dry-collected swab specimens. 

Results: Samples are self-collected using Copan FLOQSwabs, broken at the score mark and the swab 
head placed directly into an empty barcoded BD HPV sample tube, sealed with a reclosing silicone 
septum cap. The dry samples are stable at ambient temperature and can be mailed to the laboratory. The 
samples are placed in racks and loaded directly onto the BD COR™ System. The system identifies and 
uncaps each tube individually, fills it with HPV diluent and replaces the cap. Specimens then cycle 
through the automated extraction and real-time PCR detection modules and extended HPV genotyping 
results are automatically uploaded to the laboratory information system (LIS). A single BD COR™ System 
can process up to 1,050 tests in a 24-hour period (~273,000 tests per year) . 

Conclusions: The new BD COR System workflow requires no user intervention and represents the first 
true “load and go” workflow for self-collected vaginal specimens. This streamlined workflow can help 
enable national self-collection deployment, reduce program costs while increasing both disease detection 
and the number of women screened.
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PRIMARY CARE PROVIDER AND STAFF VIEWS ON IMPLEMENTING HPV SELF-SAMPLING IN 
CLINIC TO ADDRESS CERVICAL CANCER SCREENING DISPARITIES AMONG SOMALI WOMEN IN 
THE UNITED STATES 

Rebekah Pratt1, Christina Barsness1, John Lin2, Rahel Ghebre3, Timothy Ramer1, Bari Weiner4, Jay 
Desai5, Anisa Ibrahim6, Adam Szpiro7, Sophia Yohe8, Rachel Winer2 
1University of Minnesota, Family Medicine And Community Health, Minneapolis, United States of 
America, 2University of Washington, Department Of Epidemiology, School Of Public Health, Seattle, 
United States of America, 3University of Minnesota, Obstetrics And Gynecology, Minneapolis, United 
States of America, 4University of Washington, Department Of Global Health, School Of Public Health, 
Seattle, United States of America, 5Minnesota Department of Health, Chronic Disease And Environmental 
Epidemiology, Minneapolis, United States of America, 6University of Washington, Pediatrics, School Of 
Medicine, Seattle, United States of America, 7University of Washington, Biostatistics, School Of Public 
Health, Seattle, United States of America, 8University of Minnesota, Laboratory Medicine And Pathology, 
Minneapolis, United States of America 

Introduction: Somali women living in the U.S. experience persistently low cervical cancer screening 
rates due to a complex mix of barriers. An HPV self-sampling option in primary care clinics could increase 
screening by positioning providers to address barriers related to modesty and enabling opportunistic 
screening in more clinical encounters. We conducted interviews with primary care providers and staff to 
inform intervention materials and implementation strategies for an effectiveness-implementation study of 
primary care-based HPV self-sampling for Somali women. 

Methods: We recruited 30 primary care providers and staff from two clinics in Minneapolis, Minnesota 
that serve large Somali patient populations. Guided by the Consolidated Framework for Implementation 
Research, semi-structured interviews explored views on offering HPV self-sampling to Somali patients, 
and anticipated needs or barriers to implementing this approach into the clinic setting and clinical 
encounter. 

Results: Providers and staff anticipate positive patient reactions to the option of HPV self-sampling, 
although some voiced concern about patients perceiving HPV self-sampling as a less effective option and 
worry about the lack of a physical exam. HPV self-sampling was mostly viewed favorably as a modality to 
help increase screening and was seen as straightforward to integrate into existing clinic workflows. 
Providers largely lacked awareness of the evidence supporting HPV primary testing and the accuracy of 
HPV self-sampling for cervical cancer screening and thought clinic-wide staff and patient education would 
be needed. 

Conclusions: HPV self-sampling in clinic was viewed favorably, particularly as a means to reach 
underscreened populations, and considered easy to implement into current workflows. Clinic-wide 
education on the current evidence on HPV primary testing and HPV self-sampling will be essential to 
support implementation.
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COMPARISON OF ALLPLEX™ HPV HR DETECTION AND COBAS® 4800 HPV TEST IN PAIRED 
PHYSICIAN (THINPREP ® LIQUID-BASED CYTOLOGY) AND SELF-COLLECTED (EVALYN BRUSH) 
VAGINOCERVICAL SPECIMENS 

Victoria López-Codony1,2, Raquel Ibañez2,3, Ana Esteban1, Sonia Paytubi1, Silvia De Sanjosé4, Xavier 
Bosch2,5,6, Laia Bruni2,3, Laia Alemany Vilches2,7, Miquel Angel Pavon Ribas1,2 
1Catalan Institute of Oncology – IDIBELL, Infections And Cancer Laboratory (incalab), Cancer 
Epidemiology Research Program, L'Hospitalet de Llobregat, Spain, 2CIBERESP CB06/02/0073, Centro 
De Investigación Biomédica En Red De Epidemiologia Y Salud Pública, Madrid, Spain, 3Institut Català 
d'Oncologia, Unit Of Information And Interventions (unic Ii).cancer Epidemiology Research Programme 
(prec), Hospitalet del Llobregat, Spain, 4NCI Consultant, NIH, United States, & Isglobal, Barcelona, 
Spain, 5Universitat Oberta de Catalunya (UOC), Facultat De Ciencies De La Salut, Barcelona, 
Spain, 6Catalan Institute of Oncology, Bellvitge Biomedical Research Institute (IDIBELL), Cancer 
Epidemiology Research Programme, L'Hospitalet de Llobregat, Barcelona, Spain, 7Catalan Institute of 
Oncology – IDIBELL, Unit Of Molecular Epidemiology And Genetics (unic Emg), Cancer Epidemiology 
Research Program, L'Hospitalet de Llobregat, Spain 

Introduction: Human Papillomavirus (HPV)-based screening is replacing cytology-based one and this 
also facilitates the introduction of self-collected samples for cervical cancer screening. Here, we 
compared the HPV testing results obtained with the new Allplex™ HPV HR assay (Seegene) with two 
validated tests, Anyplex™ II HPV HR (Seegene) and COBAS® 4800 HPV (Roche), in a set of paired 
physician and self-collected vagino-cervical specimens. 

Methods: A total of 286 paired specimens (143 self-collected vaginal specimens using the Evalyn brush 
and 143 Thinprep® liquid-based cytology specimens) were analyzed with COBAS® 4800 HPV, 
Anyplex™ II HPV HR and Allplex™ HPV HR Detection. Allplex™ HPV HR Detection is a real time PCR-
assay (1h and 43 min) which amplifies specific targets for HPV detection and individual genotyping of 14 
HR-HPV types. Additionally, it provides an individual Ct value for each target. 

Results: The overall percent agreement (OPA), the positive percent agreement (PPA) and the negative 
percent agreement (NPA) of Allplex™ HPV HR with COBAS® 4800 HPV, using Thinprep® specimens, 
was 96.5%, 88.9% and 100%, respectively (Table 1). For the detection of HPV16, HPV18 or other HR-
HPV OPA was 98.6%, 100% and 95.1%, respectively (Table 2). For self-collected samples, OPA, PPA 
and NPA were 95.8%, 100% and 95.8%, respectively (Table 3 and Table 4). The analysis of the 
comparison between Allplex™ and Anyplex™ HPV HR Detection is ongoing and will be presented at 
IPVC23 
conference 
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Conclusions: Allplex™ HPV HR assay showed a good analytical performance for detecting and 
genotyping the HR-HPV types when is compared with COBAS® 4800 HPV assay. However, further 
studies using the international HPV guidelines defined by Meijer and VALGENT consortium are needed to 
confirm the clinical validation of the Allplex™ HPV HR Detection and to evaluate the clinical impact of the 
Ct value obtained for each individual target.
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COPAN UNIVERSE PERMITS AUTOMATED PREPARATION OF VAGINAL SELF-COLLECTED 
SWABS FOR HPV MOLECULAR TESTING 

Alice Squassina1, Nicole Schepis1, Giulia Uberti1, Andrea Bonatti1, Francesca Maino1, Arnalda 
Giambra1, Anu Rebbapragada2, Pavel Zhelev2 
1Copan Wasp c/o Libera Technology Park, Laboratory, Brescia, Italy, 2Microbix Biosystems Inc, Product 
Management, Mississauga, Canada 

Introduction: UniVerse™ (Copan) is a fully automated pre-analytical system dedicated to preparation of 
specimens for molecular testing; tube vortexing, uncapping, recapping, managing of sample traceability 
and liquid transfer to secondary containers are the instrument’s core activities. Recently UniVerse™ has 
been equipped with a liquid dispenser to automatically rehydrate vaginal self-collected swabs to permit 
downstream Human Papilloma Virus (HPV) molecular testing. This study demonstrates the equivalence 
of UniVerse™ with manual elution of HPV from dry swabs and, highlights the utility of UniVerse™ for 
automated pre-analytical process to support high volume population-level HPV screening programs. 

Methods: PROCEEDx™ FLOQ® swabs (Microbix Biosystem) containing HPV 16 were used to simulate 
self-collected vaginal swab specimens for this experimental challenge. 20 PROCEEDx™ FLOQ® swabs 
were hydrated by UniVerse in 5ml of MSwab medium (Copan) and in parallel, 20 swabs were manually 
eluted and vortexed for 30 seconds in equivalent volume. Aliquots of specimen eluted in MSwab medium 
were analyzed using a molecular assay for the qualitative detection of HPV 16. Results were compared 
using the two one-sided test (TOST) to verify their equivalence (±2 Ct). Both methods allowed detection 
of HPV 16 with no significant difference in Ct values. 

Results: 

Method N Mean HPV 16 Ct 
Standard 
deviation 

Reproducibility of use of 
PROCEEDx™ FLOQ® HPV 16 
Swab Positive Sample (CV%) 

UniVerse 20 34.73 1.27 3.67% 

Manual 20 34.56 0.95 2.75% 

ΔCt 0.17 (95% C.I. -0.54÷0.89) 

 

Conclusions: This study provides the proof of concept data for accurate detection of HPV with self-
sampled vaginal swabs collected dry and subsequently eluted on the UniVerse and, demonstrates the 
equivalence between UniVerse and manual workflow. This ongoing study will integrate findings from a 
broader panel of contrived specimens representing self-collected swabs with vaginal matrix and HPV to 
investigate the potential use of dry transported swabs for HPV screening programs.
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PREVALENCE OF HIGH-RISK HUMAN PAPILLOMAVIRUS INFECTIONS DETECTED IN HISPANIC 
WOMEN LIVING IN PR WITH CIN 2/3 LESIONS BY VACCINATION STATUS AND VACCINE 
SEROTOYPE COVERAGE 

Mariana Frontera Hernandez1, Ana Rosario Santos1, Andrea Padilla Bou1, Filipa Godoy Vitorino2, Sharee 
Umpierre1, Josefina Romaguera Agrait1 
1University of Puerto Rico Medical Sciences Campus, Obstetrics And Gynecology, San Juan, Puerto 
Rico, 2University of Puerto Rico, Microbiology And Medical Zoology, San Juan, Puerto Rico 

Introduction: Cervical cancer disparities in Puerto Rico (PR) are represented in an incidence rate of 
2.4% mean annual percent change from 2001-2017. Persistent infection with High-Risk Human 
Papillomavirus (HPV-HR) is the main cause of cervical cancer. There is limited data about HPV 
genotypes in association with CIN2/3 cases in PR. We aim to describe a sample of CIN2/3 in biopsy 
samples in patients by age, number of sexual partners, pregnancy status, HPV vaccine and HR-HPV 
serotypes. 

Methods: We performed secondary frequency analysis on data from protocol “Meta-Omic approaches to 
Study Microbiome Dynamics for Cervical Cancer Prevention (#10510114)”. Sixty patients with CIN2/3 
were identified and genomic DNA extracted using QIAGEN’s power soil kit. HPV DNA was genotyped 
using SPF10/LiPA25 (DDL Diagnostic Laboratory, Rijswijk, the Netherlands) characterizing 25 HPV 
types, including 14 high-risk types. 

Results: Demographics are presented in Table 1. Overall HPV HR frequency is 97%. HPV16 is the most 
common genotype (33%), both with single (15%) and co-infection with other HR genotypes (11%) 
followed by HPV 52 and 51 (14%) and (13%) identified similarly in single or multiple infections. Only 
11.7% of patients with CIN2/3 were vaccinated. Unvaccinated patients with CIN2/3, had greater 
prevalence of HPV 16 and of HPV 16 with OHR Type. 26% of patients had HPV types uncovered by the 
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vaccine. 

 

Conclusions: ASCCP guidelines recommend colposcopy if HPV 16/18 are identified regardless of NILM 
result. If HPV is OHR, management is co-testing in one year. In our sample of CIN2/3, 52% of patients 
had HPV OHR. Delaying immediate colposcopy in a population affected by increasing incidence of 
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cervical cancer requires further study. Detection of HPV 51 among the most common types, not covered 
with vaccination, suggests different HPV epidemiology than other countries. Although a small sample 
size, prevalence of OHR types affecting this population merits further study.
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DIVERSITY OF CERVICOVAGINAL HUMAN PAPILLOMAVIRUS GENOTYPES AMONG A 
CONTEMPORARY SERIES OF CERVICAL CANCER CASES AND HPV-16/18/45 VARIANTS IN SOME 
SELECTED INDIVIDUALS IN GHANA 

Gladys Kaba1,2, Andrew Stevenson3, Samuel Asamoah Sakyi1, Thomas Okpoti Konney4, Ramya 
Bhatia5, Nicolas A. Titiloye6, Samuel A. Oppong7, Francis Agyemang-Yeboah Agyemang-Yeboah1, Kate 
Cuschieri5, Sheila Graham3 
1Kwame Nkrumah University of Science and Technology, Department Of Molecular Medicine, Kumasi, 
Ghana, 2University of Health and Allied Sciences (UHAS), SBBS, Biomedical Sciences, Ho, 
Ghana, 3University of Glasgow, 3mrc-university Of Glasgow Centre For Virus Research, Institute Of 
Infection Immunity And Inflammation, Glasgow, United Kingdom, 4Kwame Nkrumah University of Science 
and Technology/Komfo Anokye Teaching Hospital, Obstetrics And Gynaecology, Kumasi, 
Ghana, 5University of Edinburgh, Scottish Hpv Reference Laboratory, Department Of Laboratory 
Medicine, Royal Infirmary Of Edinburg, Edinburgh, United Kingdom, 6Kwame Nkrumah University of 
Science and Technology, Pathology, Kumasi, Ghana, 7University of Ghana/Korle-Bu Teaching Hospital, 
Obstetrics And Gynaecology, Accra, Ghana 

Introduction: The disease associated burden of some HPV genotypes and genotype-specific variants in 
cervical cancer (CxCa) cases can be population dependent. AIM: To determine the diversity of 
cervicovaginal HPV genotypes and HPV-16/18/45 variants in a contemporary clinical cohort of Ghanaian 
women referred for disease assessment. 

Methods: A cross-sectional study among patients attending two teaching hospitals in Ghana with 
suspicion of CxCa and confirmed CxCa/precancer cases. Cervical swabs were collected during routine 
medical examination with age/pathology. HPV-testing was performed using Optiplex(L1 testing)-
genotyping. Furthermore E6/E7-PCR, sequencing and BLAST analysis was carried out on a convenience 
sample (HPV-16+/HPV-18+/HPV-45+). 

Results: 207 samples from consented individuals were collected and HPV tested, including 155/207 
CxCas (139xSCC/13xADC/3xCxCa-unconfirmed morphology). 135/155(87.1%) of CxCas were HPV+; 
91/135(67.4%) and 44/135(32.6%) harboured one HPV type(1HPV) and more than one HPV 
type(>1HPV) respectively. HPV-16(55/135,40.7%); HPV-18(36/135,26.7%) and HPV-45(21/135,15.6%) 
were the three dominant types among CxCas(1HPV/>1HPV). Additionally, the overall cohort, irrespective 
of histology documented, included 172/207 HPV+ samples: HPV-16(41.86%,72/172), HPV-
18(23.25%,40/172) and HPV-45(16.28%,28/172). A convenience sample of 36 HPV 16+ samples, 26 
HPV-18 samples and 10 HPV-45+ samples were sequenced to gain insight into prevalent sublineages in 
this cohort. Of which 32/36(88.89%) were HPV-16-lineage-B/C including 21/36 sublineage-C1 harbouring 
E6-SNPs-T109C/G132T/A403G together with E7-SNP-647G(N29S). Additionally, 24/26(92.31%) were 
HPV-18-lineage-B/C including 22/26 lineage-B (10/22 were with E7-SNP-C665T). For HPV-45, 
9/10(90.0%) were of sublineage-A1. 

Conclusions: Our study confirms the dominance of HPV-16/18/45 with high occurrence of single HPV-16 
infection among CxCas in Ghana using L1-based-genotyping. This study demonstrated the feasibility of 
sampling of cervicovaginal swabs alongside routine medical follow up of women with suspected high 
grade lesions in an LMIC setting. Additionally, our study provides the first data in Ghana on naturally 
occurring E6/E7 SNPs of HPV-16/18/45; we hope these data will serve as a baseline for future 
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assessment and modelling of the impact of prophylactic/therapeutic vaccines and putative antivirals 
against HPV-16/18/45.



  

1038 
 

Shift 02-196 / #603 

Poster Viewing 
POSTER VIEWING - SHIFT 02: CLINICAL RESEARCH-02B. HPV DIAGNOSTICS & BIOMARKERS 
FOR EARLY DETECTION AND MANAGEMENT OF CERVICAL CANCERS AND RELATED 
PRECURSORS 
04-20-2023 7:00 AM - 4:00 PM 

THE EFFECT OF HIGH-RISK HPV E6/E7 MRNA ON THE EFFICACY OF TOPICAL PHOTODYNAMIC 
THERAPY WITH 5-AMINOLEVULINIC ACID FOR CERVICAL HIGH-GRADE SQUAMOUS 
INTRAEPITHELIAL LESION 

Mengzhen Zhang, Yuehui Su, Ting Zhang, Bingjie Wang, Mengjiao Zhou, Yutong Tong, Luoman 
Zhang, Shuyu Yuan, Mengzhuo Zhang, Chunyan Zhang 
The First Affiliated Hospital of Zhengzhou University, Gynecology, Zhengzhou, China 

Introduction: E6 and E7 high-risk human papillomavirus (HR-HPV) oncoproteins are closely associated 
with the initiation and progression of cervical cancer (CC) and pre-cancerous lesions. Cervical high-grade 
squamous intraepithelial lesions (HSIL), as pre-cancerous lesions, have a 5% chance of progressing to 
invasive cancer. Topical 5-aminolevulinic acid photodynamic therapy (ALA-PDT) is a novel non-invasive 
targeted therapy for intraepithelial lesions. Herein, we analyzed the effect of HR-HPV E6/E7 mRNA on 
ALA-PDT for cervical HSIL. 

Methods: A retrospective analysis of 256 HR-HPV-positive patients diagnosed with cervical HSIL and 
receiving ALA-PDT was carried out. ALA-PDT was performed with 20% ALA thermosensitive gel, and 
irradiation at wavelength of 635 nm and density of 80–100 J/cm2 for 20–30 min. The therapeutic 
instruments of LED and semiconductor laser were applied for cervical lesions and lesions in endocervical 
canal, respectively. All patients were tested for HPV E6/E7 mRNA before and after PDT, and then 
followed up at 3, 6, and 12 months after treatment, and every six months thereafter. 

Results: At the 6-month follow up, the complete remission (CR) rate of patients’ lesions was 85.5% 
(219/256), whereas the total HPV clearance rate was 70.7% (181/256). It was evident that positive E6/E7 
mRNA before treatment had a significant effect on HPV clearance rate (66.2% VS 77.8%, P = 0.048) and 
CR rate (79.6% VS 94.9%, P = 0.001). The E6/E7 mRNA associated with HPV16/18 and HPV16/18 
combined with other HR-HPV (HPV16/18 and other HR-HPV) affected HPV clearance (P = 0.001) and 
lesions CR (P = 0.037), respectively. 

Conclusions: This study has shown that ALA-PDT is an effective, safe, and alternative treatment for 
cervical HSIL, especially for the patients of childbearing age. However, its efficacy is relatively poor in 
patients with persistently positive E6/E7 mRNA before and after treatment, who are relatively insensitive 
to ALA-PDT.
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DEVELOPMENT OF ON-CHIP P16 INK4A/KI-67 DOUBLE IMMUNOSTAINING CERVICAL 
CYTOLOGY SYSTEM USING MICROFLUIDIC DEVICE TECHNOLOGY 

Kazunori Nagasaka1, Kei Hashimoto1, Yuko Miyagawa1, Kazuki Takasaki1, Yuko Takahashi1, Haruka 
Nishida1, Takayuki Ichinose1, Mana Hirano1, Soo Hyeon Kim2 
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Introduction: p16/Ki-67 double-stained cytology is considered high clinical significance and is expected 
to be a triage method for high-risk HPV-positive women. p16/Ki-67 double staining can reduce the 
number of unnecessary tests. However, p16/Ki-67 double-staining cytology requires advanced diagnostic 
skills to be acquired by specialized cytotechnicians. In this study, we aim to develop an automated on-
chip immunostaining method using a microfluidic device. 

Methods: This study used a microfluidic device called electroactive microwell array (EMA), patterned 
thin-film electrodes at the bottom of each microwell for single-cell capture by dielectrophoresis (DEP). 
Immunostaining was performed on diagnosed cytology samples stored on a liquid basis and examined by 
double staining for p16/Ki-67 with the EMA device. We measured the number of p16/Ki-67 double-stained 
cells captured by the EMA device. The proportion of double-stained positive cells from cervical 
intraepithelial neoplasia (CIN) lesions was then examined. 

Results: We examined three samples from cervical carcinoma in situ (CIS), ten samples from CIN3, and 
five samples from CIN2. A total of 5,000 positive cells were counted using an automated cell counting 
program (BZ-X800, KEYENCE). The percentage of double-positive cells was 7.2% for CIN2, 17.5% for 
CIN3, and 32.1% for CIS. All experiments were repeated three times. The positive staining for p16/Ki-67 
in the population significantly increased with the severity of the cervical lesions. 

Conclusions: The p16/Ki67 double immunostaining using the EMA device is as sensitive as the 
conventional method in confirming the histopathological diagnosis without losing valuable cervical 
samples and allows quantified parallel analysis at the individual cell level.
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EFFICACY OF PROPHYLACTIC HPV16, 18-VACCINE ON THE PREVALENCE OF HPV INFECTIONS 
AND SQUAMOUS INTRAEPITHELIAL LESIONS (SILS) IN JAPAN (JHERS 2020.) 

Yoshihiko Saeki1, Mayumi Saito2, Takuya Irie3, Natsuko Hidaka4, Tomoo Waseda5, Hiroko 
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Japan, 11Yuuai Medical center, Obstetrics And Gynecology, Okinawa, Japan 

Introduction:  Many Japanese girls received a prophylactic HPV 16- or 18- type vaccine between 2009 
and 2013. To elucidate vaccination effectiveness, the prevalence of HPVs and SILs was compared 
between vaccinated and unvaccinated subjects. 

Methods: From April 2020–Aug 2022, cervical HPV genotyping and Pap tests were performed in subjects 
aged 16–39 years who had visited 10 out-patient clinics in seven districts and agreed to participate in the 
study. HPV-vaccination status was obtained from the patients' records. The prevalence of HPVs and SILs 
in the present study (vaccinated group; JHERS-2020) was compared with that in the same age groups in 
a previous study (unvaccinated group; JHERS-2011). Statistical analyses (Fisher's exact test) were 
performed using JMP-14. 

Results: Of 987 subjects aged 16–39 years, 704 presented for cervical cancer screening, and 283 for 
colposcopy examination/other gynecological problems (excluding cancer). The vaccinated and 
unvaccinated groups contained 210 and 735 women, respectively. In total, 401 subjects were positive for 
high-risk HPV types, including 30 with HPV16 and 20 with HPV18. Among the vaccinated subjects, a Pap 
test revealed that one was infected with HPV16 and NILM; no subject had HPV18. The prevalence of 
HPV types 16 and 18 was significantly lower in vaccinated than in non-vaccinated subjects (P<0.001). 
LSIL and HSIL were identified in 28 and 12 subjects, respectively; there were no HSIL cases among the 
vaccinated subjects. Comparison of subjects aged 20–29 years between the vaccinated and 
unvaccinated groups revealed that the former had a significantly lower incidence of HPV16 (P < 0.0001) 
and HPV18 (P < 0.0263) infections, and LSIL development (P < 0.0263), but there was no difference in 
HSIL development. 

Conclusions: HPV type 16 and 18 vaccination apparently inhibited HPV infections and significantly 
reduced LSIL development, which has convinced many Japanese girls to be vaccinated.
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DNA METHYLATION AT SPECIFIC CPG SITES OF EPB41L3, HTERT, AND FAM19A4 GENES IS 
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Toliman11, Andrew Vallely11, Gerald Murray1,4,5 
1Royal Women's Hospital, Centre For Women’s Infectious Diseases, Melbourne, Australia, 2The Kirby 
Institute, The Kirby Institute, Sydney, Australia, 3Australian Centre for the Prevention of Cervical Cancer, 
Vcs Pathology, Carlton, Australia, 4University of Melbourne, Department Of Obstetrics And Gynaecology, 
Parkville, Australia, 5Murdoch Children’s Research Institute, Murdoch Children’s Research Institute, 
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Introduction: Host DNA methylation markers are a promising option for the detection of HSIL in HPV+ 
women. However, limited information is available on the performance of methylation at specific CpG-sites. 
We assessed DNA methylation at specific CpG-sites of the EPB41L3, hTERT, and FAM19A4 genes as 
triage tools for predicting HSIL in self-collected and clinician-collected paired samples in Papua New 
Guinea (PNG). 

Methods: Women participating in an HPV ‘self-collect test and treat’ cervical screening trial in PNG were 
included in the study. In total, 44 paired high-risk HPV (hrHPV+) samples, based on LBC/p16-Ki67 (4 
cancers, 19 HSIL, 4 LSIL, 17 normal) were analyzed. DNA methylation at specific CpG-sites of EPB41L3 
(1-6 CpG-sites), hTERT (1-10 CpG-sites), and FAM19A4 (1-5 CpG-sites) was assessed through 
pyrosequencing. Area under the curve (AUC) was used to assess the performance of DNA methylation 
for detection of HSIL or cancer (HSIL+). 

Results: In clinician-collected samples, methylation of EPB41L3 (1-6 CpG-sites) was significantly higher 
in HSIL vs normal/LSIL samples (p<0.01), and cancer vs normal/LSIL (p<0.05). Methylation at sites 4 and 
5 of EPB41L3 were the strongest predictors of HSIL (AUC >0.83), with site 4 showing the strongest 
predictive value for cancer (0.925). The strongest predictor of HSIL in self-collected samples was 
methylation of FAM19A4 site 5 (0.67), and the strongest predictors of cancer were CpG sites 1 and 3 
(0.77). The combination of EPB41L3 sites 2/4 showed the best performance for HSIL+ [sensitivity of 
95.5% (95% CI 77.2-99.9) and a specificity of 60% (95% CI 36.1-88.9)] in clinician-collected samples and 
FAM19A4 CpG site 5 was the best marker [sensitivity of 73.9% (95% CI 51.6-89.8) and specificity of 
57.1% (95% CI 34.0-78.2)] in self-collected samples. 

Conclusions: Analysis of DNA methylation at specific CpG-sites of the EPB41L3 and FAM19A4 genes 
could be useful as a triage test for hrHPV+ screening in clinician and self-collected samples.
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Introduction: Cervical cancer is a public health problem worldwide, especially in emerging countries like 
Brazil. This neoplasm is the 4th cause of death in Brazilian women, where the screening program is 
based on the conventional Pap-Test. Global guidelines indicate high-risk oncogenic papillomavirus 
(HR_HPV) genotyping is the best tool to screening and evaluate the disease. The identification of DNA 
HR_HPV in women without any clinical manifestation can prevent the development of the disease early. 
The aim of this study was to compare the efficacy of the molecular genotyping test for HR_HPV between 
the liquid-based cytology (LBC) in cervical samples analyzed at the Research Center – INSDIE 
Laboratory - São Paulo - BRAZIL. 

Methods: Analysis of 1986 cervical samples results were evaluated. The samples were collected by 
cervical brushing and preserved in liquid medium (Kolplast™) and analyzed at the Inside research center. 
Molecular samples were tested using the qPCR method (Anyplex ™ HPV 28 – Seegene™) to identify 19 
HR_HPV and 9 LR_HPV. Cytological samples were automatically processed in the KPL 2000 equipment 
and subjected to Papanicolaou staining. The analysis was performed by optical microscopy and the 
results classified by the Bethesda 2014 System. 

Results: From the 1986 results analyzed and compared, 398 (20.04%) genotyped samples were positive 
for HPV, 312 (16.21%) samples positive for HR_HPV. HPV 16 (15.14%), HPV 68 (6.41%), HPV 54 
(6.15%) and HPV 53 (5.99%) were the most prevalent types. Cytological analysis showed 6.1% of 
cytological changes, 85 (4.3%) samples classified as LSIL, 25 (1.3%) samples classified as ASC-US, 8 
(0.4%) samples classified as ASC -H and 4 (0.2%) samples classified as HSIL. 

Conclusions: The study showed the superior efficacy of HR_HPV genotyping over Pap-Test for cervical 
cancer screening and prevention.
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Introduction: HPV still remains quite a conundrum with regard its potential ability to cause precancerous 
and malignant transformation in every individual case. Global estimates of HPV-related morbidity rate and 
well-known balance of probability don’t enable care-givers with reliable leverage in early recognition of 
HPV-related lesions with high malignant potential when screening testing either has low 
sensitivity/specificity or is unable to cover everybody of targeted population with proper regularity. Chronic 
hypertrophic laryngitis (CHL) affects mostly male population as well as leukoplakia. Both are considered 
as precancerous lesions, but the link with HPV-infection isn’t so irrefutable as for cervical squamous 
intraepithelial lesion. Our study scrutinized association of CHL in males with cervical lesions in their 
female partners. 

Methods: The study had accrued 117 men with newly recognized CHL and then involved their female 
partners. Both were checked for local HPV infection (oropharengeal for both, genital in women). Female 
also underwent colposcopy liquid-base cytology (LBC), biopsy of required. 

Results: It turned out that 53.8% males with CHL were HPV+, 99.15% were smokers either current or in 
the past. Their female partners were users of COC in 9.40%, smokers in 58.12%, but only 1.70% showed 
findings consistent with CHL, 19.66% were oropharengeal HPV+ though. 47.86% women neglected 
regular gynaecologic visits, 50.43% were newly recognized genital HPV+ (the same strain like in a man or 
a combination), 36.75% - LSIL, 8.55% - HSIL, 1.70% - cervix AIS, 0.85% - vulvar intraepithelial lesion. All 
women with cervical lesions were tested positive for bacterial vaginosis (BV). 

Conclusions: Female partners of oropharengeal HPV-positive men with CHL are prone for persistent 
cervix HPV infection but mostly free from clinical evidence of overt oropharengeal HPV-related lesion 
even despite smoking. BV is associated with risk of persistent hrHPV infection and progression to HSIL.
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DIAGNOSTIC PERFORMANCE OF HPV E6/E7 MRNA VERSUS ONCOGENIC HPV DNA AS A 
SECONDARY TRIAGE TEST IN VIA BASED PRIMARY CERVICAL CANCER SCREENING 
PROGRAM. 

Sharmila Pimple1, Tanuja Teni2, Gauravi Mishra1 
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MUMBAI, India 

Introduction: High sensitivity but low specificity of primary cervical cancer screening tests results in 
excess referrals as well as increased cost of unnecessary investigations and treatment on the health 
system. Thus for a program to be cost effective, its important to identify and treat only those lesions that 
will develop into invasive cervical cancer. The study was designed to identify a highly specific test to 
triage excess false positives from primary cervical screening programs with Visual Inspection with 5% 
Acetic acid [VIA]. 

Methods: Women in the age group of 25-65 years were screened with the primary screening test VIA 
between 2013 to 2018. VIA test positive women were further offered secondary screening tests viz Hybrid 
Capture-II (HC-II) and HPV E6/E7 mRNA test. The reference standard for final disease status was 
Histopathology. 

Results: The sensitivity and specificity of HPV DNA testing was 77.94 (95% CI: 66.24-87.10), 91.57 (95% 
CI: 89.68-93.22) and that of HPV E6/E7 mRNA test was 60.29 (95% CI: 47.70-71.97), 93.05 (95% CI: 
91.22-94.59) respectively. The False positive rate of HPV DNA was 8.98 (95% CI: 7.23 - 11.00) and that 
of HPV E6/E7 mRNA was 6.95 (95% CI:7.23 -11.00). 

Conclusions: The E6/E7 mRNA test is more specific but less sensitive with a very low false positivity 
rate than HPV DNA test. Detection of HPV oncogene activity through the detection of E6/E7 mRNA may 
therefore be a better indicator of HPV infection associated with increased risk of progression to neoplasia 
than mere detection of HPV DNA. Detection of mRNA will help treat only those lesions with oncogenic 
activity and therefore reduce the number of women that would be subjected to unnecessary and 
expensive diagnostic follow-up.
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A PRECISION DNA METHYLATION TEST IDENTIFIES CANDIDATE BIOMARKERS FOR TRIAGE 
AND CLINICAL MANAGEMENT OF HPV AND SARS-COV-2 CO-INFECTED PATIENTS IN CERVICAL 
CANCER PREVENTION CLINICS 
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1Johns Hopkins University School of Medicine, Department Of Oncology, Baltimore, United States of 
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Introduction: Two competing hypotheses surmise how SARS-CoV-2 may impact premalignant 
progression of cervical epithelium from Low Squamous Intraepithelial Lesions (LSIL) to Cervical 
Intraepitelial Neoplasia (CIN) grades 1-3: 1) SARS-CoV-2 could directly infect cervical epithelium resulting 
in adverse effects and disease progression; 2) COVID-19 indirectly impacts cervical dysplasia due to an 
exhausted immune system. Consequently, immune pressure on cervical tissue under SARS-CoV-2-
infection is reduced enabling rapid progression of cervical dysplasia. We have previously shown that the 
CervicalMethDx test can provide a CIN grade 2-3 risk score, by assessing promoter DNA methylation by 
quantitative Real Time Methylation Specific PCR (qMSP) in a panel of three human genes (ZNF516, 
FKBP6 and INTS1). 

Methods: We hypothesized that there would be a correlation between biomarkers of premalignant 
lesions and the presence of SARS-CoV-2 nucleic acids in cervical epithelium cells from Human Papilloma 
Virus positive (HPV+) women. We tested the correlation between the CervicalMethDx test and the 
TaqPath COVID-19 Combo Kit (ThermoFisher) on discarded HPV+ cervical epithelium liquid cytology 
samples (n=696) collected from clinical laboratories in Puerto Rico, from June 4 to August 31, 2020. The 
TaqPath COVID-19 Combo kit is designed to coamplify sections of three SARS‐CoV‐2 viral genes: 
Nucleocapsid (N), Open Reading Frame 1ab (ORF1ab), and Spike (S). 

Results: We found N gene amplification in 5% of the samples (CT range: 32.4 - 35.8). We found a 
significant inverse pairwise correlation between ZNF516 methylation and N amplification (-0.45; p=0.016) 
and a marginally significant correlation between FKBP6 methylation and N amplification (-0.36; p=0.061). 

Conclusions: Our data suggests a link between promoter DNA methylation of genes associated with CIN 
grade 2-3 risk and SARS-CoV-2 viral nucleic acids in cervical epithelium cells. DNA methylation 
biomarkers, combined with clinical, cellular, and genetic factors, could be useful for triage and clinical 
management of HPV and SARS-CoV-2 co-infected patients in cervical cancer prevention clinics.
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HPV-ASSOCIATED CANCERS – LOOKING BEYOND THE CERVIX: EXPERIENCES FROM A 
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Introduction: The dual epidemics of HIV and human papillomavirus (HPV) in Sub-Saharan Africa have 
resulted in a high prevalence of HPV-associated disease. Women living with HIV (WLHIV) and HPV are 
at increased risk of cervical cancer (CC), and the spotlight on HPV-associated disease has focused on 
cervical disease. There is limited data in people living with HIV (PLHIV) presenting with HPV-associated 
disease at other anogenital sites. We present data from an African cohort of PLHIV with HPV-associated 
anogenital pre-cancer and cancer (AGD) with a background cohort prevalence of high-risk HPV of 53% in 
women attending CC screening. 

Methods: A retrospective review of the case notes of 111 patients with a histological diagnosis of non-
cervical anogenital high grade squamous intraepithelial neoplasia (HSIL) and squamous cell cancer 
(SCC) was conducted between January 2018 and July 2022. Routinely collected demographic data and 
HIV disease parameters were abstracted from the patient electronic medical records. Key summary 
statistics are presented. 

Results: Of the 111 patients included in the analysis, 88 were female and 23 male. Mean age at 
diagnosis of AGD was 46 and 50 years for females and males respectively. Median CD4 count was 442 
and 67% of patients had an undetectable HIV viral load (≤ 50copies/ml). Of the 88 females, 75 (85.2%) 
had vulvar disease, 43 with HSIL and 32 with SCC. 9 (10.2%) had anal disease, 1 with HSIL and 8 with 
SCC. 2 (2.3%) had vaginal disease, 1 with HSIL and 1 SCC. 2 women had multisite AGD. In the male 
cohort, 18 (78.3%) had penile SCC, 1 penile HSIL. 3 (16.7%) had anal cancer and 1 had multisite 
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AGD. 

 

Conclusions: These data highlight the emerging challenge of HPV-associated AGD in PLHIV, despite 
adequate HIV disease control. Cervical disease remains the greatest concern, but other AGD cannot be 
ignored, and men must not be forgotten.
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Introduction: One factor for determining oncogenic potential of human papillomavirus might be tissue 
tropism of each HPV type. It has been known that cervical cancer and its precursor lesions develop in the 
squamo-columar junction of the cervices, and most such lesions are induced with high-risk (HR) HPV 
types. This suggests that HR types preferentially infect to the cervix, whereas preferential infection site for 
low-risk (LR) types is not well defined. There is uncertainty of the way to determine HPV tropism, when 
we use cytology samples, since it is difficulty to avoid contamination of cell samples between the cervix 
and the vagina. 

Methods: We carefully collect cell samples by independently scraping the cervix and vagina, and 
determined HPV types. We could define preferential location of each HPV type if it were positive only in 
either site of the cervix or the vagina. 

Results: This method revealed that all LR types were identified only in vaginal samples, whereas 87% of 
HR types were in cervical ones. This suggests that LR types preferentially infect to the vagina, whereas 
HR types to the cervix. 

Conclusions: These findings suggest that preferential tissue tropism of certain HPV type is likely to be 
one factor for malignant progression.
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TREATMENT OF VULVAR HIGH -GRADE SQUAMOUS INTRAEPITHELIAL NEOPLASIA WITH 
IMIQUIMOD: HUMAN PAPILLOMAVIRUS DETERMINATION AND RECURRENCE. 
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Introduction: Vulvar high-grade squamous intraepithelial lesion (vulvar HSIL) is a premalignant 
condition. Imiquimod is a topical drug with low morbidity. We aimed to assess the long-term response to 
imiquimod and to analyze the role of HR-HPV (high-risk human papillomavirus) pre/ post- treatment in the 
recurrence of vulvar HSIL. 

Methods: Retrospective study between 2011 and 2022. Setting: gynecology department. University 
Hospital. Population: 20 women with vulvar HSIL treated with imiquimod. The inclusion criteria were 
vulvar HSIL, vulvar HR-HPV determination by pre- and post-treatment biopsy, at least one follow-up and 
4 weeks of treatment. Main outcome measures: Histological diagnosis of vulvar HSIL with pre/ post-
imiquimod HPV determination. Response to treatment (complete, (CR) partial (PR), no response (NR), 
recurrence. 

Results: After imiquimod, 10 (50%), 6 (30%) and 4 cases (20%) had CR, PR or NR, respectively. Before 
treatment, 19 (95%) cases were HR-HPV+ (16, HPV16). After treatment, 10 cases (50%) were HR-HPV+ 
(8 HPV16): 2 cases (20%) with a CR, 5 (83.3%) PR and 3 (75%) with NR. 8/10 HR-HPV- cases (80%) 
post-treatment showed a CR. HPV16 was present in 84.2% pre-and in 80% cases post-treatment. The 2 
HIV and 3 immunosuppressed patients showed a PR, and were HR-HPV+ pre- and post-treatment 
(100%). Response to imiquimod was associated with post-treatment HR-HPV+ (P = 0.03). Recurrence 
was observed in 7 patients (35%) (10% with a CR; 66.6%, PR, and 50% with a NR). 57% of the 
recurrences were HIV or immunosuppressed. 85% of the recurrences were HR-HPV+ post-treatment (all 
HPV16). compared to 30.7% of the non-recurrences (P = 0.05)(50% HPV 16). 

Conclusions: Imiquimod is an effective treatment for vulvar HSIL. Cases with a CR show less HR-HPV+ 
post-treatment than PR or NR cases. Recurrences are more frequent in PR or NR than in CR. In 
recurrent cases, 85% were HR-HPV+ post-treatment, while it was 30.7% in non-recurrent cases..
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TOWARDS SELF-SAMPLING AND RAPID HPV TESTING FOR CERVICAL CANCER SCREENING: A 
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Introduction: Cervical cancer screening rates in the United States have declined with notable disparities 
across race/ethnicity and insurance status. The inclusion of primary HPV testing without cytology in 2018 
clinical guidelines now enables screening innovations, such as patient-collected samples and rapid HPV 
testing, which may address existing barriers to screening and increase coverage of marginalized 
populations. 

Methods: An online cross-sectional survey of clinicians who perform cervical cancer screening in Indiana 
(n=224), followed by in-depth interviews with a subset of respondents (n=20), were conducted in 2021. 
This mixed-methods study examined clinician awareness, perceived benefit, and willingness to adopt 
primary HPV testing, patient self-sampling, and rapid HPV testing (both at the point-of-care and as a 
patient self-test) for cervical cancer screening. 

Results: Only 3% of clinicians reported using primary HPV testing for screening-eligible patients, 54% 
responded correctly to a knowledge question on the effectiveness of primary HPV testing, and only 50% 
were willing to adopt it as the preferred cervical cancer screening method for asymptomatic average-risk 
women ages 30-65. Regarding self-sampling, 72% of clinicians believed it would improve cervical cancer 
screening coverage, but only 50% were willing to adopt it. Most clinicians (82%) were willing to adopt 
point-of-care HPV testing as their primary screening method; however far less (48%) were willing to adopt 
rapid HPV testing as a patient self-test. Interviews revealed knowledge gaps regarding primary HPV 
testing effectiveness, and concerns about patient-collected samples including accuracy and missing out 
on other preventive care. 

Conclusions: Despite guidelines and evidence on the effectiveness of primary HPV testing, almost no 
Indiana clinicians have adopted this screening method, and only half expressed willingness to adopt it. 
Although most clinicians believe self-sampling and rapid HPV testing would improve cervical cancer 
screening coverage, this study revealed key concerns and knowledge gaps that must be addressed to 
facilitate adoption.
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CROSS-CULTURAL ADAPTATION OF SCALES MEASURING STIGMA RELATED TO HPV, HIV, AND 
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Introduction: Human Papillomavirus (HPV) vaccination and testing greatly reduce cervical cancer rates 
in high-income communities; yet, cervical cancer remains the most common cause of cancer and cancer-
related deaths in many low-resource countries, including Kenya. Understanding behaviors and beliefs 
around HPV and cervical cancer, including stigma, will help ensure uptake of these effective 
interventions. A culturally adapted tool to measure stigma will be allow measurement of the levels and 
impact of HPV and cervical cancer-related stigma. 

Methods: We used a stigma framework developed from previous in-depth interviews on HPV and 
cervical cancer knowledge, attitudes, and behaviors conducted in Kisumu, Kenya to develop an item pool. 
We adapted items from existing validated scales for HIV, HPV and cervical cancer-related stigma and 
added additional items based on the qualitative data (Figure 1). Items covered the three dimensions of 
stigmatizing attitudes, enacted, and internalized stigma across the health domains of Cervical Cancer and 
HPV. Items were developed in English, translated into Dholuo and then back-translated. Selected items 
from validated HIV scales were translated into Dholuo for psychometric testing in this setting. Cognitive 
interviews assessed cultural fit, understanding, and acceptability (Table 1).
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Results: A total of 134 items were developed, with 48 about HIV, 52 about HPV, and 34 about cervical 
cancer (Table 2). Cognitive interviews were carried out among 101 participants, with 37 conducted in 
English and 62 in Dholuo. Participants assessed an average of 13.18 questions. A total of 22 questions 
were eliminated, 9 due to fear or judgement, 3 for discomfort, 3 pain, 1 for difficulty understanding, and 6 
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for perceived unacceptability.

 

Conclusions: To our knowledge, this is the first set of culturally adapted items to measure HPV and 
cervical cancer related stigma in East Africa. After assessment of psychometric properties, this tool holds 
potential to guide the development and evaluation of stigma-responsive cervical cancer prevention.
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Introduction: Anal cancer is preceded by HSIL. There is limited information on DNA methylation in anal 
swabs from well-characterized single lesion-based HSIL. Aims: To analyze the association between 
CADM1, MAL, and miR124-2 DNA methylation detected using anal swabs and causing HPV infections 
and other risk factors. 

Methods: Samples were obtained as part of the Study of the Prevention of Anal Cancer (SPANC), a 3-
year longitudinal study of gay and bisexual men (GBM), aged ≥35 years. Participants with histologically 
confirmed HSIL (HSIL-AIN2 and HSIL-AIN3) at the baseline underwent LCM and HPV genotyping, in 
baseline and follow-up biopsies. DNA methylation analysis also was performed on residual ThinPrep. 
ThinPrep samples at baseline were subjected to methylation-specific-qPCRs. A specific algorithm of 
persistence was used to establish lesion-based HSIL persistence by the location and causal HPV type of 
the lesion at baseline and follow-up. The mean percentage of DNA methylation of each marker was 
assessed with histological grade, causing HPV type, HIV status, the persistence of HSIL, and age. 

Results: At baseline, 131 men who had histological HSIL and attended at least one follow-up visit 
underwent DNA methylation analysis. In total 190 LCM-HSIL lesions were identified (143 AIN3 and 47 
AIN2). CADM1, MAL, and miR124-2 methylation were higher in AIN3 lesions than in AIN2 (p<0.001, 
p=0.012, and p=0.013 respectively). Only MAL methylation was significantly associated with HIV positivity 
(p=0.044). CADM1 had higher levels of methylation in participants with HPV16+ HSIL than those with 
HPV16- HSIL (p<0.001), in men 50+ years compared to younger men (p= 0.016), and in persistent AIN3 
than in non-persistent AIN3 (p=0.019). 

Conclusions: Methylation analysis of CADM1, MAL, and miR124-2 in anal swabs can be used for the 
prediction of AIN3 lesions. High levels of CADM1 methylation predict persistent AIN3. This information is 
an important step toward the identification of HSIL patients in need of urgent treatment.
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THE ACCURACY OF THE ANAL SELF-EXAM TO DETECT AN ABNORMALITY AT THE ANAL 
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Introduction: Anal squamous cell carcinoma (ASCC) tumors average >30 mm in diameter and 
presumably could be detected by self-palpation. We set out to determine if sexual and gender minority 
(SGM) individuals can detect anal canal or perianal abnormalities after performing an anal self-exam 
(ASE). 

Methods: Through December 30, 2022, 622 individuals were trained to perform an ASE with pelvic 
mannequins to detect any abnormality (yes/no), which was defined as any atypical condition, e.g., 
hemorrhoids, suspicious lumps, or condyloma. The clinician then performed a digital anal rectal 
examination (DARE) on the participant (without immediately disclosing results), after which individuals 
performed the ASE. Clinicians and participants were asked to report abnormalities, regardless of size. 
The sensitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV) for ASE 
compared to DARE were estimated. 

Results: Median age was 40 years, 37.5% were HIV-positive and 45.2%, 25.0%, and 23.1% identified as 
white, Black, or Hispanic, respectively. Clinicians recorded 83 anal abnormalities (median size=3 mm in 
diameter, range=1-8 mm) and 174 perianal abnormalities (median size=3 mm in diameter, range=1-20 
mm). Overall agreement between clinician and participant was 73.0%. Overall ASE sensitivity was 59.2% 
(95%CI 52.7% – 65.6%). Sensitivity increased with anal canal lesion size: 58.9% (95%CI 47.6% – 70.2%) 
for lesions 1-4 mm in diameter and 90.0% (95%CI 71.4% – 100%) for lesions ≥5 mm. Overall ASE 
specificity was 79.9% (95%CI 76.2% – 83.7%). PPV was 60.0% (95%CI 53.5% – 66.5%) and NPV was 
79.4% (95%CI 75.6% – 83.1%). Almost all individuals (97.4%) said they planned to do an ASE in the 
future. 

Conclusions: SGM individuals are generally successful with detecting abnormalities of ≥5 mm in 
diameter after being taught the ASE. Since sparse screening infrastructure and anal cancer stigma may 
cause delays in clinical screening for some people, self-detection of abnormalities may facilitate earlier 
evaluation of cancer symptoms.
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HPV DRIVEN OROPHARYNGEAL CANCER BURDEN IN PARIS REGION FROM 1981 TO 2021 
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Introduction: France has the 2nd highest oropharyngeal cancer (OPC) incidence in Europe with 
approximately 5000 new cases diagnosed in 2018. Despite this, the impact of high-risk HPV (HR-HPV) 
on OPC epidemiology over time remains poorly investigated. The primary objective of this study is to 
estimate the fraction of OPC attributable to HPV from 1981 to 2021 based on the large sample collection 
of 2 French referral hospitals. 

Methods: All OPCs diagnosed in 1981, 1986, 1991 1996, 2001, 2006, 2011, 2016 and 2021 were 
identified and corresponding medical records abstracted. P16 IHC was assessed in all available samples 
and HPV genotyping was performed in those overexpressing p16 in >70% of tumor cells. Samples 
positive for both p16 and HR-HPV DNA were considered as HPV-driven. 

Results: 735 OPC samples were retrieved from the tumor biobanks. The rate of p16-positive tumors rose 
from 7% (6/90) in samples collected before 2001 to 54% (93/171) in those diagnosed in 2021. Similarly, 
3.3% (3/90) of OPCs were HPV-driven before 2001 versus 50% in 2021. The Data are summarized in 
Table 1. HPV16 was the most frequent genotype (91,5%), followed by HPV33 (4,9%) and HPV35 (4,9%). 
Most patients were male. We noted an increase in the proportion of patients above 70 years and in non 
smokers over time. 

 From 1981-1996 (n=90) 2001 (n=99) 2006 (n=109) 

p16-positive 6 (7%) 23 (23%) 13 12%) 

HPV-driven 3 (3,3%) 9 (9%) 9 (7%) 

 

Conclusions: Rates of HPV-driven OPC has substantially increased in Paris region over the last 4 
decades.
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HPV SIGNATURE IN ORAL CANCER AMONG INDIAN POPULATION 
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Introduction: Human Papilloma Virus may play a major contributing role in a subset of non-tobacco 
associated oral cancer patients. The current study aimed to investigate HPV association among Indian 
Oral Squamous cell carcinoma( OSCC) 

Methods: A total of 1000 cases were included in the study. Among them 800 cases were of Oral 
squamous cell carcinoma and 200 control cases consisted A 800 cases were of Oral squamous cell 
carcinoma and 200 control cases were enrolled along with recording of clinical history and detailed 
examination. The biopsy samples of all the participants were done. The immunohistochemistry for p16 
(E6H4 clone, CINtec histology, Roche diagnostics) was done. The cases with 2+/3+ positive nuclear 
staining with more than 75% cells immunopositive were taken as p16 immunopositive as per the AJCC 
criteria. All p16 immunopositive cases were subjected to HPV DNA PCR 

Results: The OSCC cases were compared with control cases in terms of staining and histomorphology. 
However, the grading of immunopositivity was seen among OSCC cases. Out of 800 OSCC cases 139 
(17.37%) showed p16 immunopositivity by AJCC criteria. Out of these, 104 (104/139, 74.8%) cases were 
positive by HPV DNA PCR for HPV-16/18. The patient’s characteristics associated with a higher 
proportion of p16 and HPV DNA positivity were urban residence, vegetarian diet, illiteracy, graduate or 
higher education. No correlation was noted with gender, tobacco smoking or chewing habits, religion, 
occupation or site of tumor. The p16 immunopositivity was higher in the younger age group with no 
tobacco habits. 

Conclusions: A significant proportion of OSCC cases in India are associated with HPV infection. Out of 
total OSCC cases, younger patients with no tobacco habits showed higher percentage of p16 
immunopositivity that indicated towards a distinct subset of patients in whom HPV may be major 
contributing factor.
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Introduction: In the microenvironment of growing solid tumors, the oxygen level often decreases, and a 
hypoxic state is induced. This can lead to a worse response to treatment, and consequently, to a worse 
patient prognosis. One of the hypoxia-responding genes is aspartate-β-hydroxylase (ASPH) whose 
activity promotes the growth, invasiveness, and metastasis of many solid tumors. Tumors in head and 
neck location (HNC) are very heterogeneous. A part of HNC is etiologically associated with human 
papillomavirus (HPV) infection. We have focused on the ASPH expression in tumors with different HPV 
status in relation to hypoxia. 

Methods: Selected hypoxic markers (hypoxia inducible factor 1 subunit alpha – HIF1A, HIF2, vascular 
endothelial growth factor A - VEGFA, glucose transporter 1 - GLUT1, prolyl 4-hydroxylase subunit alpha 
1- P4HA1, carbonic anhydrase 9 - CA9, matrix metallopeptidase 9 - MMP9, MMP13) and ASPH were 
detected by quantitative PCR and/or multiplex fluorescent immunohistochemistry in HNC samples. The 
results were correlated with the viral etiology of the tumors and the clinical and pathological 
characteristics. 

Results: In the preliminary study, we have analyzed 40 HNC. In the group of HPV-negative samples 
compared to HPV-positive samples, we found a higher level of VEGFA on both the mRNA and protein 
level. Statistically significantly elevated protein expressions of ASPH, HIF1A, GLUT1, and MMP13 were 
detected in the HPV-positive tumor group. Except for MMP9 and MMP13, elevated expression of markers 
and ASPH was detected in the tumor parenchyma. 

Conclusions: The expression of ASPH and hypoxic markers is significantly different in HNC tumors 
associated and non-associated with HPV. Preliminary results indicate that HPV-positive tumors express 
higher levels of hypoxic markers. These differences might partially explain the effect of HPV infection on 
the prognosis of HNC and the response to treatment.
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Introduction: The last decade has seen a continued escalation in rates of human papillomavirus related 
oropharyngeal malignancy (HPV-OPC). In contrast, HPV associated cervical cancer incidence rates have 
declined, due in part to effective cervical cancer screening programs. This then raise the question as to 
whether similar HPV screening method could be used for early detection of HPV-OPC. Persistent oral 
hrHPV is a prerequisite for the development of HPV-OPC and can be accurately detected in saliva. 

Methods: We recruited 665 cancer-free individuals in Australia. We quantified HPV16 DNA using in-
house developed PCR method. Individuals with (n = 9) or without (n = 12) oral HPV16 infections at 
baseline were followed for a median duration of 2 years. Individuals with persistent oral HPV16 infection 
(≥ 30 mo) were invited for clinical examination of their oral cavity and oropharynx by an otolaryngologist. 

Results: Oral HPV16 DNA was detected in 12 out of 650 cancer-free individuals (1.8%; 95% confidence 
interval [CI]: 1.0-3.2). Of the 3 individuals with persistent oral HPV16 infection, the first individual showed 
no clinical evidence of pathology. The second individual was diagnosed with a 2 mm invasive squamous 
cell carcinoma (T1N0M0) positive for both p16INK4a expression and HPV16 DNA. The third individual 
was found to have a mildly dysplastic lesion in the tonsillar region that was negative for p16INK4a 
expression and HPV16 DNA and she continues to have HPV16 DNA in her saliva. 

Conclusions: We report the first ever case of occult OPC detected as a direct result of a theoretical 
screening test—in this case HPV-16 DNA analysis in saliva samples. Our clinical and pathological 
findings increase our understanding of both the natural history of the disease and the potential for wider 
screening to identify early stage OPC, facilitating less morbid treatments. Larger multicenter studies are 
warranted to extend and confirm the results of the current investigation.
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HPV16 E5 SPECIFIC TRANSCRIPT AS PROGNOSTIC BIOMARKER IN HPV-ASSOCIATED OPSCC 
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Introduction: An assay to reveal HPV16 E5 specific transcript was already developed. Preliminary data 
showed that this transcript can be detected in cervix scrapes. Since no study explored presence of this 
E5 specific transcript on OPSCC, HOPE5, a multicentre Project, was developed to investigate this point 
together with EGFR and HLA. Here, we present early data from part of a retrospective cohort of HPV-
associated OPC and of oral rinse samples of healthy subjects from ENT outpatients of five different LILT 
Provincial Committees. HOPE5 is started on January 2022 and is actively enrolling patients. 

Methods: A retrospective cohort of HPV16 OPSCC with a follow-up report of at least two years was 
identified in IRE Biobank. FFPE sections were utilised for RNA extraction with commercial kits. Primers 
for E6-E7-E5 and those for E5 specific transcript were utilised in RT-real time PCR. Oral rinse (liquid 
biopsy) from healthy individual were analysed with same technologies. Matching samples of cohort 
patients were analysed by IHC for EGFR and HLA. 

Results: Up to know, 24 samples of OPSCC patient were analysed. DNA and mRNA were successful 
extracted from all FFPE. Polycistronic transcripts for E6-E7 major HPV16 oncogenes as well as those 
containing sequences of E5 gene were detected. The specific transcript coding for production of E5 
protein was detect only in about 10% of samples. Liquid oral biopsy collection just started on beginning of 
September and 2 out of 48 samples were HPV16 positive. EGFR immunostaining was showed in 50% of 
HPV+ samples as reported in literature. 

Conclusions: Four % of liquid biopsy samples from healthy individuals were positive for HPV16 
confirming dat from large population study. Presence of E5 specific transcript in FFPE samples was 
detected exclusively in patients that experienced disease relapse, suggesting that the E5 specific mRNA 
could represent a prognostic marker for OPSSC.
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Introduction: Despite recent advances in diagnosis and therapy, a quarter of HPV+ oropharyngeal 
squamous cell carcinoma (OPSCC) patients will experience some relapse. So far, conventional tissue 
biopsy or imaging showed a limited predictive value for disease monitoring. On the contrary, circulating 
tumor HPV DNA (ctHPVDNA) in liquid biopsies (LB) showed promising results. The study was performed 
to detect ctHPVDNA by digital PCR (dPCR) in a real-world clinical environment and to ascertain its 
correlation with radiomics imaging. 

Methods: Biototop study involves collection of tissue, blood and saliva samples at first diagnosis and 
during follow up from patients affected by OPSCC undergoing surgery and/or chemo/radiotherapy. Since 
the study is actively enrolling patients (150 at the end of enrolment), present results become from a small 
number of patients and it is expected to present data from a larger number at IPVS Conference. Serial 
blood drawings were collected and analysed with standard protocols by three different platforms, 
QuantStudio 3D Digital, QuantStudio Absolute Q Digital PCR and QX200 Droplet Digital PCR System, 
respectively. 

Results: A perfect concordance between ctHPVDNA and p16 status was revealed. At starting point, a 
wide range of ctHPVDNA was detected in OPSCC with no correlation to tumor size or lymph-node status. 
Serial LBs tracked disease evolution, anticipating response evaluation by imaging in some cases. After 
surgery or during treatments ctHPVDNA levels varied, suggesting presence of residual tumor or 
documenting poor/good responses to therapy, respectively. Remarkably, a strong reduction in ctHPVDNA 
levels was detected at the first evaluation in almost all patients undergoing surgery or 
chemo/radiotherapy. Correlation with radiomics analysis will be presented. 

Conclusions: Overall, our data confirm that ctHPVDNA analysis is clinically meaningful, suggesting a 
potential role as prognostic marker and in personalized treatment decisions for OPSCC patients.
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Introduction: Early detection of the human papillomavirus (HPV) status is crucial to stratify head and 
neck cancer (HNC) patients, personalize treatment options, and predict prognosis. This systematic review 
and meta-analysis aims to evaluate the clinical performance of artificial intelligenceon HPV status 
prediction in HNC. 

Methods: This systematic review and meta-analysis was performed in accordance with the PRISMA 
guideline. A systematic literature search was conducted in databases including Ovid-MEDLINE, Embase, 
and Web of Science Core Collection for studies published in English from inception up to 30th October, 
2022. Pertinent studies with synonymous keywords “AI”, “HPV”, and “HNC” were included. A mixed effect 
model was used for meta-analysis synthesis and we mainly reported the pooled sensitivity, specificity, 
area under the curve (AUC), and their 95% confidence intervals (CI) for all studies and studies only 
reporting the highest performance. 

Results: Totally, 21 original studies were included in the systematic review, 15 of which were eligible to 
generate 26 contingency tables for meta-analysis. The pooled sensitivity and specificity for all studies 
were 0.76 (95% CI: 0.73-0.80) and 0.74 (95% CI: 0.69-0.78) respectively, with an AUC of 0.82 (95% CI: 
0.78-0.85). When only including one contingency table reporting the highest performance in each study, 
the pooled sensitivity and specificity were 0.79 (95% CI: 0.74-0.83) and 0.75 (95% CI: 0.69-0.80) with an 
AUC of 0.84 (95% CI: 0.80-0.87). Only low and moderate heterogeneities were observed (I2 of sensitivity 
and specificity were 37.21% and 57.92% 
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respectively). 

 

Conclusions: This study shows an acceptable performance of AI algorithms to predict HPV status in 
HNC. This fast and low-cost method might be useful to be further applied in cancer screening or clinical 
practice. However, both the sensitivity and specificity of AI are relatively low compared to the routine test 
p16 immunohistochemistry. The exploitation and optimization on AI algorithms warrant further research.
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Introduction: Persistent high-risk human papillomavirus (HR-HPV) infections cause cervical cancer and 
a fraction of head and neck cancer. 

Methods: To investigate whether HR-HPV infection might be also involved in the development of gastric 
cancer (GC), we developed a platform utilizing a rolling circle amplification (RCA)-based nested L1 PCR 
with Sanger sequencing to genotype the HPV DNA in cancer tissues of 361 GC and 89 oropharyngeal 
squamous cell carcinomas (OPSCC). 

Results: HPV transcriptional activity was determined by E6E7 mRNA expression and a 3’ rapid 
amplification of cDNA ends was performed to identify HPV integration and expression of virus-host fusion 
transcripts. Nine of 361 GC, two of 89 OPSCC, and one of 22 normal adjacent tissues were HPV L1 DNA 
positive. Five of the 9 HPV-positive GC were genotyped as HPV16 by sequencing and one of 2 GC with 
RCA/nested HPV16 E6E7 DNA detection exhibited HPV16 E6E7 mRNA. Two OPSCC displayed HPV16 
L1 DNA and E6E7 mRNA, of which one OPSCC tissue showed virus-host RNA fusion transcripts from an 
intron region of KIAA0825 gene involving DNA repair. 

Conclusions: Together, our data reveal a low frequency of HPV16 infections in GC and OPSCC in China 
but suggest a possible etiology role of HPV infections in gastric carcinogenesis.
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NAIL BOWEN DISEASE AND SQUAMOUS CELL CARCINOMA AS HIGH-RISK HPV-ASSOCIATED 
RESERVOIR SITES FOR SEXUALLY TRANSMITTED INFECTIONS. 

Akira Shimizu1, Reimon Yamaguchi1, Kazushi Anzawa1, Yuko Kuriyama2, Kuniaki Ohara3 
1Kanazawa Medical University, Dermatology, Ishikawa, Japan, 2Gunma University Graduate School of 
Medicine, Dermatology, Maebashi, Japan, 3Akasaka Toranomon Clinic, Dermatology, Tokyo, Japan 

Introduction: Squamous cell carcinoma (SCC) in the genital area is recognized to be caused by human 
papillomavirus (HPV) infection. However, the association between high-risk HPV infection and nail 
SCC/SCC in situ is less well recognized. In this study, we collected body surface SCC/SCC in situ cases 
and examined HPV infection to determine the significance of nail apparatus for high-risk HPV infection. 

Methods: DNA was extracted from 137 formalin-fixed paraffin-embedded samples taken from SCC/SCC 
in situ. PCR with HPV consensus primers and subsequent direct DNA sequencing were performed. For 
nail Bowen's disease, a SCC in situ, the area of infection around the nail was examined in detail. In 
addition, PCR was performed on a swab obtained from the nail surface keratin to detect mucosal high-
risk HPV. Furthermore, previous cases of HPV-associated nail SCC/SCC in situ were reviewed in the 
literature to determine their clinical features. 

Results: Mucosal high-risk HPV was detected in 5 out 5 cases (100%) in the genital area, 4 out of 9 
cases (44%) in the nail apparatus. On the other hand, only 2 out of 123 cases (2%) were HPV-positive on 
other body surfaces. The nail apparatus is an important site of mucosal high-risk HPV infection, as is the 
genital area. HPV-positive cells were distributed even in the epithelial cells of the proximal nail fold. 
Mucosal high-risk HPV was detected from the swab material. By reviewing previous cases of nail 
SCC/SCC in situ, the mean age was 52 years, which was younger than usual for SCC/SCC in situ. The 
sex ratio showed a male predominance. The left 3 and right 1-3 fingernails are favorite sites. 

Conclusions: The nail apparatus is a characteristic region for high-risk HPV infection. We propose that 
nail SCC/SCC in situ is a high-risk HPV-associated reservoir site for sexually transmitted infection.
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THE RIFT PROJECT: ASSESSING THE REDUCTION OF VIRAL INFECTIVITY IN HPV16/18-
POSITIVE WOMEN AFTER ONE, TWO, AND THREE DOSES OF GARDASIL-9 

Victoria López-Codony1, Álvaro De Andrés-Pablo1, Maria Eulalia Fernandez2, Marta López-Querol1, Sara 
Tous1,3, Juan Carlos Torrejón2, Yolanda Pérez2, Angelica Ferrando-Díez4, Laia Bruni1,3, Patricia 
Guijarro1, Laia Alemany Vilches1,3, Xavier Bosch1,3,5, Miquel Angel Pavon Ribas1,3 
1Catalan Institute of Oncology, Bellvitge Biomedical Research Institute (IDIBELL), Cancer Epidemiology 
Research Programme, L'Hospitalet de Llobregat, Barcelona, Spain, 2Bellvitge University Hospital (HUB), 
Department Of Gynecology, L'Hospitalet de Llobregat, Barcelona, Spain, 3Carlos III Institute of Health, 
Biomedical Research Networking Center For Epidemiology And Public Health (ciberesp), Madrid, 
Spain, 4Catalan Institute of Oncology, Germans Trias i Pujol University Hospital (HGTiP), Medical 
Oncology Department, Badalona, Barcelona, Spain, 5Open University of Catalonia (UOC), Faculty Of 
Health Sciences, Barcelona, Spain 

Introduction: Human Papillomavirus (HPV) vaccination has proven effective in preventing new 
infections, but it does not treat existing HPV infections or associated diseases. Hence, there is still an 
important reservoir of HPV in adults, as vaccination programs are mainly focused on young women. The 
purpose of our study is to evaluate if a 3-dose regimen of Gardasil-9 could reduce the infective capacity 
of body fluids from HPV-positive women. We aim to assess if vaccine-induced antibodies could neutralize 
virions present in the mucosa of HPV-positive women, thus preventing the release of infectious particles 
and HPV transmission to sexual partners. 

Methods: A non-randomized, open-label trial, has been designed to recruit two different cohorts (RIFT-
HPV1/RIFT-HPV2) of non-vaccinated adult women, positive for HPV16 and/or HPV18. Given that E1^E4 
mRNA is a surrogate biomarker of active viral infection, an adaptation of the E1^E4-HaCaT model will be 
performed to assess the infectivity levels of cervical, anal, and oral fluids, obtained from patients after 
each dose of the standard schedule (0,2,6 months). HPV positivity (Anyplex HPV28), virion production 
(HPV-L1 ELISA), seroconversion and the presence of antibodies in the exudates (HPV-L1Ab ELISA 
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and/or cLIA) will be evaluated to attribute infectivity reduction to vaccination.

 

Results: The RIFT project has been approved by the Spanish Agency of Medicines and Medical Devices 
(AEMPS) and the Clinical Research Ethics Committee (CEIC). The first cohort, RIFT-HPV1, will include 
patients without lesions or with cervical intraepithelial neoplasia (CIN)1/2 lesions. The second cohort, 
RIFT-HPV2, will include patients with condyloma acuminata and/or multiple anogenital lesions. Patient 
recruitment started in September 2022 and the analysis of preliminary data is currently ongoing. 

Conclusions: Even though prophylactic HPV vaccines would not eliminate a pre-existing infection, our 
results will determine if Gardasil-9 could be considered as a new complementary strategy to prevent 
HPV-associated diseases by reducing viral spread. Trial registration: 
https://clinicaltrials.gov/ct2/show/NCT05334706
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RATIONALE AND DESIGN OF A STUDY TO EVALUATE REDUCED DOSING OF THE NONAVALENT 
HPV VACCINE IN WOMEN LIVING WITH HIV 

Elisabeth Mcclymont1, Isabelle Boucoiran2, Chelsea Elwood3, Shariq Haider4, Catherine Hankins5, Marina 
Klein6, Mona Loutfy7, Valerie Martel-Laferrière8, Valerie Nicholson9, Gina Ogilvie10, Vanessa 
Poliquin11, Manish Sadarangani12, Joel Singer10, Marie-Louise Vachon13, Sharon Walmsley7, Mark 
Yudin14, Deborah Money3 
1University of British Columbia, Pediatrics And Obstetrics & Gynecology, Vancouver, Canada, 2University 
of Montreal, Obstetrics & Gynecology, Montreal, Canada, 3University of British Columbia, Obstetrics & 
Gynecology, Vancouver, Canada, 4McMaster University, Medicine, Hamilton, Canada, 5McGill University, 
School Of Population And Global Health, Montreal, Canada, 6McGill University, Medicine, Montreal, 
Canada, 7University of Toronto, Medicine, Toronto, Canada, 8University of Montreal, Medical Microbiology 
& Infectious Diseases, Montreal, Canada, 9BC Centre for Excellence in HIV/AIDS, N/a, Vancouver, 
Canada, 10University of British Columbia, School Of Population And Public Health, Vancouver, 
Canada, 11University of Manitoba, Obstetrics & Gynecology, Winnipeg, Canada, 12University of British 
Columbia, Pediatrics, Vancouver, Canada, 13Laval University, Medical Microbiology & Infectious 
Diseases, Quebec City, Canada, 14University of Toronto, Obstetrics & Gynecology, Toronto, Canada 

Introduction: The World Health Organization now recommends one-dose HPV vaccine schedules in girls 
and women aged 9-20, with two doses recommended for those aged ≥21. A positive step towards 
improving HPV vaccination rates globally, this reduces costs and increases feasibility of HPV vaccination 
programs. However, the 18 million women living with HIV (WLWH) globally, at highest risk for cervical 
cancer, still require three doses given the complete lack of reduced dosing data for WLWH. Requiring 
additional doses for WLWH undermines the feasibility of vaccination for individual women and for vaccine 
programs in HIV-endemic countries. We have initiated The NOVA-HIV Study, a randomized clinical trial of 
nonavalent HPV (9vHPV) vaccination in WLWH, to address this knowledge gap. 

Methods: The NOVA-HIV Study will enrol 450 WLWH aged 18-45 who have not previously received an 
HPV vaccine from 10 clinical sites across Canada. Participants will be randomized 1:1 to receive 3 doses 
of 9vHPV vaccine following the routine vaccine schedule of 0/2/6 months or an extended schedule of 
0/6/12 months. 

Results: The primary objective will assess non-inferiority of peak anti-HPV16/18 geometric mean titers 
(GMTs) to 2 doses of 9vHPV vaccine compared to peak anti-HPV16/18 GMTs to 3 doses. Secondary 
endpoints include comparison of peak GMTs to 3 doses in the routine versus extended vaccination 
schedule, antibody persistence at 24 months of follow-up, and acceptability of HPV self-sampling among 
WLWH. Exploratory objectives include describing peak GMTs to one-dose of vaccine in both study arms, 
9vHPV vaccine safety among WLWH, and early 9vHPV vaccine efficacy assessed via persistent 9vHPV 
infection. 

Conclusions: The NOVA-HIV Study will provide critically needed data to inform reduced dosing of HPV 
vaccines in WLWH, thereby advancing global progress towards elimination of cervical cancer and global 
health equity.
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SEROLOGY ASSESSMENTS FOR ALL 9 HPV TYPES IN THE 9-VALENT HPV VACCINE BY TOTAL 
IGG MULTIPLEX AND PSEUDOVIRION NEUTRALIZATION ASSAYS AT 24-MONTHS AFTER A 
SINGLE-DOSE 

Vikrant Sahasrabuddhe1, Troy Kemp2, Anna-Barbara Moscicki3, Yi Zeng4, Heide Woo5, Chiu-Hsieh 
Hsu6, Eva Szabo7, Eileen Diamond8, Julie Bauman6, H-H Sherry Chow6, Ligia Pinto9 
1National Cancer Institute, Division Of Cancer Prevention, Rockville, United States of America, 2Frederick 
National Laboratory for Cancer Research, Vaccine, Immunity And Cancer Directorate, Hpv Serology 
Laboratory, Frederick, United States of America, 3University of California, Los Angeles, Pediatrics, Los 
Angeles, United States of America, 4Amgen, Inc, Hemotology/oncology, Thousand Oaks, United States of 
America, 5University of Los Angeles California, Pediatrics, Los Angeles, United States of 
America, 6University of Arizona Cancer Center, Translational Research, Tucson, United States of 
America, 7National Cancer Institute, Lung And Upper Aerodigestive Cancer Research Group, Bethesda, 
United States of America, 8National Cancer Institute, Breast And Gynecologic Cancer Research Group, 
Bethseda, United States of America, 9Frederick National Laboratory for Cancer Research, Vaccine 
Immunity And Cancer Directorate, Frederick, United States of America 

Introduction: A single dose of the nonavalent HPV (9vHPV) vaccine has been shown to induce 
protective efficacy similar to 2-dose schedules in children, yet evidence on durability of serologic 
responses to HPV types beyond HPV16 and HPV18 is limited. We sought to fill this gap through an 
analysis within a deferred booster dosing study of healthy young vaccine recipients in the US. 

Methods: In a single-arm, non-randomized clinical trial (NCT02568566), 201 healthy 9-11-year-old girls 
and boys received a 9vHPV vaccine dose at baseline and a deferred booster dose at 24-months. In a 
subset analysis using 50 samples from the 24-month visit (pre-booster blood draw), we evaluated HPV 
seropositivity rates for all 9 HPV types covered by the 9vHPV vaccine using two serology assays: (i) HPV 
multiplex binding assay (‘9v-multiplex’, based on total IgG measurement), and (ii) pseudovirion 
neutralization HPV assay based on the secreted alkaline phosphatase (SEAP) reporter gene (‘SEAP-
NA’). 

Results: HPV seropositivity by both assays at 24-months was seen in a high proportion (88%-100%) of 
participants for all types, with the exception of HPV45 where a fewer proportion (74% by 9v-multiplex and 
82% by SEAP-NA) demonstrated seropositivity (Fig 1). There was high correlation between the 9v-
multiplex and SEAP-NA assay results for all 9 HPV types, with the Spearman’s rank correlation coefficient 
(ρ) ranging between 0.86 to 0.95 (all p-values<0.001) (Fig 
2). 
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Conclusions: Durable serologic responses evidenced by high seropositivity rates at 24-months for most 
types in the 9vHPV vaccine by both the total IgG multiplex and neutralization assays adds further 
evidence about the potential for protection from single-dose or deferred booster dose schedules. 
Reasons for lower serologic responses to HPV45 and longer-term (i.e., beyond 24-months) durability 
merit further study.
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COMBINED SYSTEMIC AND INTRALESIONAL 9-VALENT HUMAN PAPILLOMAVIRUS VACCINE 
FOR RECURRENT SQUAMOUS CELL CARCINOMA IN SITU OF THE PENIS. 

W. Austin Wyant1, Sonali Nanda2, Evangelos Badiavas1, Tim Ioannides1,3, Anna Nichols1,4 
1University of Miami Miller School of Medicine, Dr. Phillip Frost Department Of Dermatology And 
Cutaneous Surgery, Miami, United States of America, 2University of Oklahoma College of Medicine, 
Department Of Dermatology, Oklahoma City, United States of America, 3Treasure Coast Dermatology, 
Private Practice, Port St. Lucie, United States of America, 4University of Miami Miller School of Medicine, 
Sylvester Comprehensive Cancer Center, Miami, United States of America 

Introduction: Squamous cell carcinoma in situ (SCCIS) is an intraepithelial neoplasm typically treated 
surgically. In patients with recurrent lesions or lesions in sensitive areas, surgery may not be optimal. We 
report a case of recurrent SCCIS of the penis successfully treated with combined systemic and 
intralesional 9-valent human papillomavirus (HPV) vaccine. 

Methods: A 48-year-old male with a past medical history of non-Hodgkin lymphoma in 1997, type 2 
diabetes mellitus, undetectable HIV on HAART, anogenital HSV infection, and a 13-year history of 
recurrent SCCIS of the penis treated with over 10 surgeries presented with a painful, ulcerated plaque on 
his penis. Biopsy revealed SCCIS. He declined additional surgery. He received three injections of the 
systemic 9-valent HPV vaccine (Gardasil-9; Merck & Co Inc) on 03/03/2016, 04/21/2016, and 09/29/2016. 
Although the patient experienced clinical improvement after the second dose, the SCCIS ultimately 
recurred and was confirmed with repeat biopsy on 03/23/2018. At this time, the patient received a 
systemic 9-valent HPV vaccine booster. He also started applying imiquimod 5% cream (1/5 of a packet) 
and 5-fluorouracil 2% solution (1 drop) 1-2 times a week, but these were discontinued due to side effects 
and minimal response. Alternative therapies were discussed, and the patient chose to be treated 
intralesionally with four doses of the 0.5mL 9-valent HPV vaccine on the following dates: 09/27/2019, 
12/05/2019, 01/16/2020, and 03/10/2021. 

Results: The patient experienced clinical resolution of the SCCIS. The patient did not experience any 
side effects and has not had a recurrence as of 07/27/2022. 

Conclusions: Combined systemic and intralesional 9-valent HPV vaccine may be a useful alternative 
treatment for patients with penile SCCIS who are poor surgical candidates.
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SAFETY AND IMMUNOGENICITY OF PROXIMAL VERSUS DISTAL SITE INTRAMUSCULAR HPV16 
L2E7E6 FUSION PROTEIN VACCINATION AS ADJUVANT THERAPY FOR PATIENTS WITH 
HISTORY OF HPV16-ASSOCIATED CERVICAL CANCER 

Stephanie Gaillard1, Jade Alvarez2, Hao Wang1, Hua-Ling Tsai1, Amy Deery1, Amanda Nickles 
Fader3, Warner Huh4, Rebecca Arend5, Margaret Liang4, Michael Straughn5, Tzyy Choou Wu2, Charles 
Leath4, Richard Roden2 
1Johns Hopkins University, Oncology, Baltimore, United States of America, 2Johns Hopkins University, 
Department Of Pathology, Baltimore, United States of America, 3Johns Hopkins University, 
Gynecology/obstetrics, Baltimore, United States of America, 4University of Alabama at Birmingham, 
Obstetrics And Gynecology, Birmingham, United States of America, 5University of Alabama at 
Birmingham, Division Of Gynecologic Oncology, Birmingham, United States of America 

Introduction: In patients who had previously been treated for HPV16-related cervical cancer in the past 
year and have no evidence of disease recurrence, the safety and tolerability of a single dose level 
(100μg) of HPV16 L2E7E6 fusion protein (TA-CIN) vaccine administered three times at monthly intervals 
to their arm or thigh was assessed in a pilot study. Since vaccination proximal to the tumor site is more 
effective in animal models, an important element of this study is to explore whether one of the two 
immunization sites induces greater HPV-specific immune responses. 

Methods: Serum antibodies are assessed by ELISA and peripheral T cell-mediated immune responses 
by ELISPOT and VIRAFEST. Time to disease recurrence is examined by standard-of-care imaging and 
HPV DNA load in plasma. Safety is assessed by frequency and grade of toxicity (CTCAEv5.0). 

Results: Fifteen patients were enrolled, median age 44 (range 35-82). Nine (60%) were White, 4 (27%) 
Black, 2 (13%) other race. Eight (53%) had squamous cell carcinoma, and 6 (40%) adenocarcinoma. One 
patient experienced a non-vaccine related adverse event (adhesion-related bowel obstruction) after 1 
dose and withdrew. The remaining 14 patients received 3 doses (randomized; n=7 arm, n=7 thigh). 
Treatment-related adverse events were all grade 1, including 8 skin/injection site reactions, and 1 episode 
each of arthralgia, myalgia, and fatigue. Peak TA-CIN-specific serum antibody titers occurred at month 3, 
when patients vaccinated in the thigh trended higher (11,298 range 106-18,707) than those administered 
TA-CIN in the arm (1,161, range 0-3,793, p=0.12). Further immune studies will be presented. 

Conclusions: Adjuvant TA-CIN immunotherapy is safe, feasible and results in immune responses in 
cervical cancer patients who have completed primary definitive therapy and have no evidence of disease. 
Vaccination in the thigh will be used in our future studies exploring prevention of recurrence.
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HIGH PERSISTENCE OF HR-HPV AMONG KENYAN WOMEN WITH HIV AT 12 MONTHS AFTER 
LEEP FOR CIN2/3 

Omenge Orang’O1, Tao Liu2, Aaron Ermel3, Peter Itsura4, Phillip Tonui4, Kapten Muthoka5, Patrick 
Loehrer3, Darron Brown3, Susan Cu-Uvin6 
1Aga Khan University, Obstetrics And Gynaecology, Nairobi, Kenya, 2Brown University School of Public 
Health, Biostatistics, Center For Statistical Science, Providence, United States of America, 3Indiana 
University School of Medicine, Medicine, Indianapolis, United States of America, 4Moi University, 
Reproductive Health, Eldoret, Kenya, 5Moi University, Cervical Cancer Screening Program, Ampath,, 
Eldoret, Kenya, 6Brown University, Obstetrics And Gynecology, Providence, United States of America 

Introduction: Almost all cervical cancers are caused by persistent high-risk human papillomaviruses 
(HR-HPV) infection. Persistent HR-HPV infection is more common among women with HIV (WHIV) 
compared to HIV-negative women (HNW). The study aims to compare the prevalence before Loop 
Electrosurgical Excision Procedure (LEEP) and persistence of HR-HPV at 12 months after LEEP for 
CIN2/3 
among WHIV and HNW 

Methods: A prospective observational study was conducted of baseline HR-HPV and at 12 months 
after LEEP for CIN2/3 diagnosed by biopsy. Data on demographics, CD4, HIV viral load, and antiretroviral 
therapy were collected. IARC HR-HPV include: HPV16,18,31,33,35,39,45,51,52,56,58,59 and 68. HPV 
typing was performed using Roche Linear Assay. Prevalence is defined as presence of HR-HPV and type 
at baseline. Persistence is defined as presence of the same HR-HPV and type after LEEP in the same 
woman. Differences between WHIV and HNW were compared using Fisher’s exact test. Changes from 
baseline to 12 months post-LEEP were compared using McNemar’s test. 

Results: 75 women with diagnosed CIN2/3 underwent LEEP, including 39 (52%) WHIV and 36 (47%) 
HNW. HNW were younger, had higher education, and used less condoms. At baseline, HR-HPV 
prevalence was higher in the WHIV group (67% vs 44%) but the difference was marginally insignificant 
(p=0.065). The most common HR-HPV was HPV16 for both groups (21% WHIV vs 14% HNW, p=0.55). 
At 
12 months (n=50) after LEEP, persistent HR-HPV was higher among WHIV compared to HNW at 46% 
and 
12%, respectively (p=0.007). HPV18 was the most common persistent type (13% WHIV vs 0% HNW, 
p=0.092). Among WHIV, neither CD4 nor HIV viral load was predictive of HPV prevalence or 
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persistence. 

 

Conclusions: There is a high prevalence of HR-HPV infection among women with CIN2/3 regardless of 
HIV status. Despite LEEP, persistent HR-HPV infection is more common in WHIV. LEEP does not 
completely eradicate HPV infection, especially in WHIV.
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AN INTEGRATED HUMAN PAPILLOMAVIRUS TESTING BASED COMPREHENSIVE CERVICAL 
CANCER PREVENTION AMONG WOMEN LIVING WITH HIV IN A RESOURCE LIMITED SETTING 

Dorcas Obiri-Yeboah1, Patrick Akakpo2, Sebastian Ken-Amoah3, Nancy Enyan4, Elizabeth 
Agyare5, Emmanuel Salia1, Leonard Derkyi-Kwarteng2, George Adjei6 
1University of Cape Coast, Microbiology And Immunology, Cape Coast, Ghana, 2University of Cape 
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Hospital, Public Health Unit, Cape Coast, Ghana, 6University of Cape Coast, Community Medicine, Cape 
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Introduction: Women living with HIV (WLHIV) have proven higher burden of persistent human 
papillomavirus (HPV) infection, and associated conditions. Recent recommendation towards the global 
elimination targets require reducing HPV infection, increase testing and management of associated 
conditions. This study sought to pilot a comprehensive and integrated programme based on HPV testing 
for WLHIV. 

Methods: The study was conducted at the antiretroviral therapy (ART) clinic of Cape Coast Teaching 
Hospital, Ghana. Eligible WLHIV 25-65 years old were recruited using simple random sampling. 
Questionnaires were administered. Detection of 15 high-risk HPV genotypes from self-collected cervico-
vaginal samples was done using the AmpFire HPV detection system (Atila BioSystem, Mointain View, 
CA) in a “screen-triage-treat” approach. Triaging, treatment and follow up were based on the World 
Health Organisation 2021 guidelines. Activities were scheduled within the routine clinic visit as much as 
possible. Educational leaflets were distributed to WLHIV in English or the local dialect of Fante. Data 
were exported to STATA 16.0 for cleaning and analysed using descriptive and logistic regression 
methods. 

Results: Total of 330 participants with mean age 47.2 years (SD ±10.7), were included. Hr-HPV 
prevalence was 42.7% (n=141, 95%C.I: 37.4-48.1), commonest types were HPV59 (50.4%), HPV18 
(30.5%), and HPV35 (26.2%). Multiple hr-HPV rate was 60.3% (n=85) and 57.4% (n=81) had 2-5 
genotypes and 37.6% (n=53) had HPV16/18. High HIV viral load (AOR=5.58, 95%CI: 2.89-10.78, 
p<0.001) was associated with being co-infected with HPV. Educational level (AOR=7.55, 95%CI: 1.34-
42.43, p=0.022) was associated with cervical cancer knowledge.
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Conclusions: The hr-HPV prevalence remains high in women with HIV in this study with high rates of 
multiple infections and infection with genotypes 16/18. Comprehensive HIV care for these women should 
be integrated with their service provision. HPV-based screen-triage-treat approach with partial genotyping 
may reduce precancerous lesion treatment waiting time and should be further investigated in the local 
context of LMICs.
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INCIDENCE AND PERSISTENCE OF CERVICAL AND ANAL HIGH-RISK HPV IN KIDNEY 
TRANSPLANT RECIPIENTS: RESULTS FROM A DANISH CLINICAL STUDY 

Linea Ring1, Louise Thomsen1, Merete Hædersdal2, Søren Sørensen3, Jesper Bonde4, Trine Lok4, Helle 
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1Danish Cancer Society Research Center, Virus, Lifestyle And Genes, Copenhagen Ø, 
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Introduction: Certain cancers related to infection with high-risk human papillomaviruses (hrHPV), such 
as cervical and anal cancer, are more common in kidney transplant recipients (KTRs). KTRs receive 
lifelong immunosuppressive therapy, which may decrease their ability to clear a hrHPV infection, but 
currently limited knowledge exists on the natural history of hrHPV infection in KTRs. In this prospective 
clinical study, we compared the incidence and persistence of cervical and anal hrHPV infection in KTRs 
to immunocompetent controls. 

Methods: During 2016–2017, we recruited 125 female KTRs and 125 female immunocompetent controls. 
Liquid-based cervical and anal cytology samples (BD SurePath) were tested for HPV DNA (BD Onclarity 
HPV test) at baseline and at follow-up approximately 1‒2 years later. All participants answered a 
questionnaire on lifestyle and sexual behavior at baseline and at follow-up. Incident infection was defined 
as testing positive at follow-up for an HPV type not identified at baseline. Persistent infection was defined 
as testing positive for the same HPV type at baseline and follow-up. 

Results: KTRs had a higher incidence of cervical hrHPV infection than controls (OR = 3.74, 95% CI: 
1.18‒11.87) after adjustment for age, time since baseline, and vaginal sex since baseline, while no 
difference was observed for incident anal hrHPV infection (OR = 0.74, 95% CI: 0.30‒1.82). Furthermore, 
among hrHPV positive at baseline 87.5% of KTRs and 10.0% of controls had a persistent cervical hrHPV 
infection, while 89.7% of KTRs and 64.7% of controls had a persistent anal hrHPV infection. 

Conclusions: Female KTRs had a higher incidence of cervical hrHPV than controls, and were more likely 
to have persistent infection with both cervical and anal hrHPV compared to controls. Our findings support 
that KTRs are at an increased risk of HPV infection and HPV-related diseases, and that prevention efforts 
in this population are required.
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US-LATIN AMERICAN-CARIBBEAN HIV/HPV-CANCER PREVENTION CLINICAL TRIALS NETWORK 
(ULACNET): DEVELOPMENT, MANAGEMENT, AND PROGRESS OF AN INTERNATIONAL CANCER 
RESEARCH INITIATIVE 

Vikrant Sahasrabuddhe, Margaret House, Emma Brofsky, Silvina Frech, Brandy Heckman-Stoddard, Nci 
Ulacnet Management Team 
National Cancer Institute, Division Of Cancer Prevention, Rockville, United States of America 

Introduction: Evidence informing strategies and approaches for preventing HPV-related cancers is 
lacking/limited for persons living with HIV who are at high-risk for the development of these cancers. 
Optimization of intervention strategies (e.g., dosing, delivery, triage/management) and validation of novel 
innovations in this sub-population remains underexplored in this population and demands rigorous 
evaluations in clinical trials. 

Methods: With a goal to expand evidence on outstanding prevention-focused research questions, the 
National Cancer Institute (NCI) launched ‘ULACNet’, a new U54-Cooperative Agreement-funded clinical 
trials network in 2019, where US-based lead academic institutions work collaboratively with Latin 
American and Caribbean (LAC) institutional counterparts and with the NCI to develop and conduct 
multicenter prevention clinical trials focused on filling key scientific gaps and evaluating novel 
interventions. We report on progress over the past three years and highlight successes and opportunities. 

Results: With seven partnering countries (US, Puerto Rico, Brazil, Mexico, Peru, Dominican Republic, 
and Haiti), over twenty partner institutions, and >150 collaborating scientific investigators, clinical and 
public health practitioners, research staff, and patient advocates, ULACNet is collaboratively designing 
and conducting nine clinical trials in persons with HIV (two prophylactic HPV vaccine trials in adults and 
children/adolescents, three trials for clinical validation of molecular biomarkers and imaging technologies 
for cervical/anogenital screening and triage, and four trials of candidate therapeutic vaccines/topical 
therapeutic agents for HPV/precancer). Network interactions occur via a Coordinating Committee and 
Working Groups, and activities with special emphasis for community/participant involvement, accrual 
monitoring, data reporting, and quality assurance are supported by NCI centrally. Despite delays due to 
COVID, three open/active trials have cumulatively enrolled >510 participants (October 2022), and others 
are in various stages of development/approvals. 

Conclusions: ULACNet is nurturing international partnerships that are expected to generate actionable 
evidence for improving clinical care and enhance human and institutional capacity of partnering LAC 
institutions to conduct high-quality HIV/HPV-cancer prevention clinical trials.
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IMPROVING THE COLPOSCOPY PERFORMANCE OF JUNIOR COLPOSCOPIST VIA ARTIFICIAL 
INTELLIGENCE 

Aiyuan Wu1, Peng Xue2, Guzhalinuer Abulizi1, Dilinuer Tuerxun1, Remila Rezhake1, Youlin Qiao1,2 
1The Affiliated Cancer Hospital of Xinjiang Medical University, Cancer Research Institute, Urumqi, 
China, 2Chinese Academy of Medical Sciences and 5 Peking Union Medical College, School Of 
Population Medicine And Public Health, Beijing, China 

Introduction: Well-trained colposcopists are in huge shortage worldwide, especially in low resource 
areas. Here we aimed to evaluate The Colposcopic Artificial Intelligence Auxiliary Diagnostic System 
(CAIADS) to detect abnormalities based on digital colposcopy images, especially focus on its role in 
assisting junior colposcopist to correctly identify the lesion areas where biopsy should be performed. 

Methods: This is a hospital-based retrospective study, which recruited 366 out of 1146 women who met 
inclusion and exclusion criteria between September 2021 to January 2022 in China. Anonymized 
colposcopy images were reviewed by CAIADS and a junior colposcopist separately, and the junior 
colposcopist reviewed the colposcopy images with CAIADS results (named CAIADS-Junior). The 
diagnostic accuracy and biopsy efficiency of CAIADS and CAIADS-Junior were assessed in detecting 
CIN2+ (cervical intraepithelial neoplasia grade 2 or worse), CIN3+, and cancer in comparison with the 
senior and a junior colposcipist 
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Results: For CIN2+ and CIN3+ detection, CAIADS-Junior was significantly higher than junior 
colposcopist in sensitivity (for CIN2+: 95.1% vs 79.6%, p=0.002 and for CIN3+: 97.1% vs 85.7%, 
p=0.039), and were comparable to senior colposcopist (for CIN2+: 95.1% vs 91.3%, p=0.388 and for 
CIN3+: 97.1% vs 90.0%, p=0.125). In detecting cervical cancer, CAIADS achieved the highest sensitivity 
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at 100% and also assisted junior colposcopist to improve the sensitivity from 87.5% to 95.8% (p=0.625). 
When CIN grades became higher, the average biopsy numbers decreased for the subspecialists and 
CAIADS required minimum biopsies number to detect per case (2.2-2.6 cut-points). Meanwhile, the 
biopsy sensitivity of junior colposcopist was the lowest, but CAIADS assisted junior colposcopist to 
achieve a higher biopsy 
sensitivity. 
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Conclusions: CAIADS could assist junior colposcopist to improve the diagnostic accuracy and biopsy 
efficiency in cervical cancer screening, which might be a promising solution to improve cervical cancer 
screening quality in low resource settings. Still, we need population-based cohort evaluate the real-world 
effectiveness of CAIADS.
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HOW TO IMPROVE BRAZIL'S CERVICAL CANCER PREVENTION PROGRAM: THE MARCO 
PROJECT PROPOSAL 

Ana Ribeiro1, Taina Raiol2, Carla Marques3,4, Caroline Rodrigues5, Flávia Corrêa6, Arn Migowski6, Kátia 
Luz Torres7, Heidy Rondon2, Aline Leal8, Kathlen Rodrigues4, Andrelisse Arruda5, Julia Gage9, Ana 
Cecilia Rodriguez10, Mark Schiffman11 
11-Federal University of Rio Grande of Norte (UFRN), Faculty Of Pharmacy, Natal/RN, Brazil, 2Fiocruz 
Oswaldo Cruz Foundation, Center For Epidemiology And Health Surveillance, Brasilia, Brazil, 3Fundação 
Oswaldo Cruz- Fiocruz Brasília, Núcleo De Epidemiologia E Vigilância Em Saúde, Brasília, 
Brazil, 4Universidade de Brasília, Departamento De Saúde Pública, Brasília, Brazil, 5Oswaldo Cruz 
Foundation (Fiocruz), Center For Epidemiology And Health Surveillance, Brasília, Brazil, 6Instituto 
Nacional do Câncer, Cancer Early Detection, Rio de Janeiro, Brazil, 7Oswaldo Cruz Foundation (Fiocruz), 
2. center For Epidemiology And Health Surveillance, Brasília, Brazil, 8Ministry of Health (MOH), Health 
Care Secretariat, General Coordination Of Specialized Care, Brasilia/DF, Brazil, 9National Cancer 
Institute, Center For Global Health/division Of Cancer Epidemiology And Genetics, Rockville, United 
States of America, 10National Cancer Institute, Division Of Cancer Epidemiology And Genetics, Rockville, 
United States of America, 11National Cancer Institute, Clinical Epidemiology Unit, Clinical Genetic Branch, 
Division Of Cancer Epidemiology And Genetics, Rockville, United States of America 

Introduction: For decades, the Brazilian Public Health System (SUS) has been screening women 25-64 
years old with conventional cytology. HPV vaccination was introduced in 2014. However, mortality and 
incidence rates are still high, 4.6 deaths per 100,000 women in 2020 and 15.4 new cases per 100,000 
women are expected for 2022 with substantial regional differences. Countries are switching to HPV 
primary screening since it has been shown to be cost-effective. However, scant data regarding how to 
triage and manage HPV positive women is still a major problem especially when considering the different 
scenarios found within Brazil? 

Methods: In Brasília and Manaus, dry self-collected cervical samples will be collected for HPV testing 
from up to 20,000 consenting women, 30 to 49 years of age in areas with limited infrastructure. Among 
women who test positive for high-risk HPV we will collect cervical samples and images after acetic acid 
application. We will perform cost-effectiveness evaluation of the following triage tests: HPV genotyping 
with automated visual evaluation of cervical images (AVE), colposcopic impression, conventional and 
liquid-based cytology. HPV positive women also will be referred for colposcopic evaluation with multiple 
biopsies of acetowhite areas. Treatment will be performed by SUS according to Brazilian 
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guidelines. 

 

Results: In Brazil, despite the universal health care system, many socially vulnerable areas do not have 
immediate access to basic health, such as remote areas or informal settlements. Delayed results delivery 
in addition to long waiting lists for specialized care increase the loss to follow-up of those attending 
screening, thus further decreasing the potential impact of the current prevention program. 

Conclusions: A comprehensive comparison of different triage tests after a positive self-collected HPV 
test result will provide critical evidence for newer up-to-date flexible guidelines that adapt to the local 
scenario looking forward towards a one-day point of care excellent risk stratification and treatment 
strategy. 
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TREND IN INCIDENCE OF CERVICAL CANCER AMONG 35 YEAR OLD WOMEN AND BELOW IN A 
TERTIARY CENTER IN LOW INCOME COUNTRY; NIGERIA. 

Muareen Umeakuewulu1, Festus Igbinoba2 
1National Hospital Abuja, Obstetrics & Gynaecology, Abuja, Nigeria, 2National Hospital Abuja, Oncology, 
Abuja, Nigeria 

Introduction: There are conflicting reports in the incidence and trend of cervical cancer (CC) among the 
young people. However, not much in known about this group in the in LMICs. Thus, the objective of this 
study is to evaluate the trend of cervical cancer among the young CC Patients, histological pattern and 
socio- demographic data among the young CC patients. 

Methods: An 11 year(2009 -2019) retrospective review of histological diagnosed CC among 35 years 
and below pts at National Hospita Abuja, a tertiary institution in Nigeria .Data was extracted from the 
cancer registry and from the patients' folders. Data analysis was carried out using IBM SPSS version 25. 
Descriptive statistics was carried out and data was summarized using mean, and standard deviation, 
median and ranges for quantitative variables such as age. Categorical variables were summarized using 
frequencies and percentages. Line graph was used in showing trends of cases over the years . 

Results: A total of of 1469 cases of cervical cancer was recorded under the study period of which 114 
(7.7%) were 35 years and below. 92 out of the 114 were analysed. there was sustained increase in from 
2009 to 2012 with slight decrease in 2013. However, the decrease was not sustained. the highest 
increase was recorded in 2015(15.2%) and the lowest was in 2017. Squamous cell carcinoma accounted 
for the commonest histological type(84.8%) while Adenocarcinoma accounted for 15.2%.The mean age 
of 31.85. Most of the patients were married (73.9%) , para 3 was the commonest parity (32.6%) followed 
by para 2 (26.1%). Unfortunately, Most of the patients presented late ( stage 2- 44.6% & 3 - 43.5%) 

Conclusions: There is a need for more research among young young age group with CC in low resource 
country and more awareness of CC among them to prevent the late presentation recorded in this study
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ASSOCIATIONS OF BACTERIAL VAGINOSIS AND SMOKING WITH HPV CLEARANCE AND 
PRECANCER IN STRIDES: STUDYING RISK AND IMPROVING DISPARITIES IN MISSISSIPPI. 

Carolann Risley1,2, Nicolas Wentzensen2, Rajesh Talluri3, Nita Maihle4, Masoumeh Karimi1, Sydney 
Reaves1, Laree Hiser1, Kim Geisinger5, Ken Owens6, Ashish Jannela6, Rhonda Rives7, Thomas 
Dobbs8,9, Mary Stewart1, Lei Zhang1, Megan Clarke2 
1University of Mississippi Medical Center, School Of Nursing, Jackson, United States of 
America, 2National Cancer Institute, National Institutes of Health, Division Of Cancer Epidemiology And 
Genetics, Rockville, United States of America, 3University of Mississippi Medical Center, Data Science, 
Jackson, United States of America, 4University of Mississippi Medical Center, Pathology, Jackson, United 
States of America, 5Joint Pathology Center, Walter Reed Military Medical Center, Pathology, Silver 
Springs, United States of America, 6University of Mississippi Medical Center, Center For Informatics And 
Analytics, Jackson, United States of America, 7University of Mississippi Medical Center, Cancer Center 
And Research Institute, Jackson, United States of America, 8University of Mississippi Medical Center, 
School Of Population Health, Jackson, United States of America, 9Mississippi State Department of 
Health, State Health Officer, Jackson, United States of America 

Introduction: STRIDES (Studying Risk and Improving Disparities) is a statewide longitudinal cohort, 
including individuals undergoing cervical cancer screening in Mississippi, USA. STRIDES was designed 
to evaluate HPV natural history and biomarkers for cervical carcinogenesis in a racially diverse population 
with a high burden of cervical precancer and cancer. Here we evaluated the association between 
smoking and cytology-diagnosed bacterial vaginosis (BV) and carcinogenesis by race. 

Methods: STRIDES includes 37,897 individuals screened with Pap cytology from 1/4/2018 to 8/18/2022. 
HPV testing was done with either cobas4800® or Onclaritytm. From the full cohort we selected a sample 
of those with cervical intraepithelial neoplasia (CIN2+) at any visit; clearance = HPV positive at visit 1 and 
HPV negative at visit 2; and persistence = HPV positive at both visits. We performed logistic regression 
analyses adjusted for age, race, smoking, and BV, combining clearance and persistence as the reference 
category. 

Results: A total of 231 with CIN2+, 394 with clearance, and 631 with persistence were included. A 
majority (70.9%) are Black, followed by White (22.8%), and mean age of 37 years. Compared to never 
smokers, current smokers were 1.48 (95% CI 1.037-2.097) times more likely to have CIN2+ vs 
clearance/persistence. When stratified by race, current smoking White individuals were 2.36 (95% CI 
1.24-4.64) times more likely to have CIN2+ vs clearance/persistence; while no association was seen for 
Blacks (1.18, 95% CI 0.75-1.82). Those with BV were 0.48 (95% CI 0.32-0.69) times less likely to have 
CIN2+ compared to clearance/persistence. When stratified by race, no differences were seen. 

Conclusions: In this diverse population with elevated risk for cervical cancer, smoking is associated with 
increased odds of CIN2+, in line with other studies and cohorts. Interestingly, BV was significantly 
associated with decreased odds of CIN2+. Further investigation of these associations using molecular BV 
classification is underway.
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PREVENTING CERVICAL CANCER IN OLDER VIETNAMESE WOMEN: A PILOT STUDY 

Julian Peto1, Clare Gilham1, Quang Pham2, Nghia Khuu2, Hau Tran2 
1Faculty of Epidemiology and Population Health, London School Of Hygiene And Tropical Medicine, 
London, United Kingdom, 2Pasteur Institute, Disease Control & Prevention Department, Ho Chi Minh City, 
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Introduction: Our aim is to establish the feasibility and response rate of a population-based screening 
programme for Vietnamese women aged over 50. Almost all cervical cancers in post-menopausal women 
are caused by HPV infection acquired before age 50 and about 80% of cervical cancer deaths occur after 
age 50. A single HPV test after menopause with treatment of HPV positive women either immediately or 
after retesting a year later to exclude transient infections is therefore a practicable means of achieving a 
large reduction in lifetime cancer risk. 

Methods: Women aged 50-64 resident in 10 small districts in Ho Chi Minh City will be invited. 
Recruitment will continue until 300 have been screened. A sample of 100 current or former female sex 
workers will also be invited. Younger women are at substantial risk of acquiring a new HPV infection, so a 
single test cannot confer high lifelong protection, and radical cervical treatment can predispose to 
subsequent premature delivery. Participants will attend a district health centre to complete a 
questionnaire and provide a self-administered vaginal swab followed by a nurse-taken LBC sample. 
Cytology will be done only on HPV+ samples. HPV+ women with abnormal cytology will be referred for 
colposcopy and management according to hospital guidelines. Other HPV+ women will retested after a 
year. Those still HPV+ (with or without cervical abnormality) will be offered colposcopy and LEEP if 
deemed feasible. 

Results: Initial findings will include recruitment, HPV prevalence, and attitudes and knowledge on HPV 
and screening. The main outcomes at follow-up will be the proportion of HPV+ women who attend for 
retesting, the HPV clearance rate within a year and the proportion of those still HPV positive in whom 
LEEP can be performed. 

Conclusions: We hope to demonstrate that national HPV screening of older women is feasible and 
affordable.
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REFLEX CYTOLOGY VERSES MOLECULAR HPV DNA TEST TO TRIAGE WOMEN SCREENED 
WITH VISUAL INSPECTION BASED PRIMARY CERVICAL CANCER SCREENING PROGRAM IN 
INDIA. 

Sharmila Pimple1, Tanuja Teni2, Gauravi Mishra1, Saleem Pathuthara3 
1TATA MEMORIAL CENTRE, Preventive Oncology, MUMBAI, India, 2ACTREC, Teni Lab, NAVI 
MUMBAI, India, 3TATA MEMORIAL HOSPITAL, Cytopathology, MUMBAI, India 

Introduction: Visual Inspection with Acetic acid [VIA] for cervical cancer screening has shown wide 
variation in its performance due to the subjective nature of test interpretation. VIA positivity have variable 
clinical outcomes and most do not have clinically significant disease. Thus Low specificity and low 
positive predictive value have resulted in excess referrals as well as increased cost of unnecessary 
treatment with “ See and Treat “ strategies adopted in LMIC settings. 

Methods: Primary Objective: To identify a highly specific test to triage excess false positives from primary 
cervical screening programs with Visual Inspection with 5% Acetic acid [VIA].Women in the age group of 
25-65 years were screened with the primary screening test VIA between 2013 to 2018. VIA test positive 
women were further offered secondary screening tests viz Hybrid Capture-II (HC-II) and conventional 
cytology test. The reference standard for final disease status was Histopathology. 

Results: The sensitivity and specificity with 95%CI of HPV DNA testing was 77.94 ( 66.24-87.10), 91.57 ( 
89.68-93.22) and that of cytology test was 77.94 (66.24-87.10), 97.96 (96.83-98.77) respectively. The 
positive predictive value [PPV] of HPV DNA was 38.69 (33.16-44.52) and that of cytology was 73.61 
(63.72-81.59). 

Conclusions: Conventional cytology test is equally sensitive and more specific with higher PPV than 
HPV DNA test. Laboratory infrastructure for establishing Molecular HPV DNA testing in public health 
programs is still unaffordable in many LMIC settings. In countries like India where basic infrastructure for 
conventional cytology exists in secondary health care settings at the District and rural hospital settings, 
can therefore offer reflex cytology triage for VIA positive women to avoid unnecessary overtreatments 
with a high sensitive but a subjective VIA screening test for cervical cancers .
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CLINICAL OUTCOME AT ONE-YEAR-POST-TREATMENT OF HUMAN PAPILLOMA VIRUS AND 
PRECANCEROUS LESIONS OF THE CERVIX AMONG FEMALE SEX WORKERS IN CAMEROON 

Simon Manga, Manjuh Florence 
Cameroon Baptist Convention Health Services, Women's Health Program, Yaounde, Cameroon 

Introduction: In 2020, we screened 940 female sex workers (FSWs) in Cameroon ≥25yrs with visual 
inspection with acetic acid and Lugol’s iodine (VIA-VILI) enhanced by Digital Cervicography (DC) plus 
AmpFire HPV genotyping for those ≥30yrs. A total of 42.3% FSWs were positive for HPV and/or VIA-VILI-
DC. Those with positive VIA-VILI-DC were provided Large Loop Excision of the Transformation Zone 
(LLETZ) or Thermal Ablation (TA). Those positive for HPV without VIA-VILI-DC lesions were provided TA. 
We were interested to find out the 1-year posttreatment clearance of HPV and/or VIA-VILI-DC lesions 
among FSWs in Cameroon. 

Methods: In 2021, we did a cross-sectional study of the cohort that was positive in 2020 whether 
treated/not treated 

Results: We followed up 173(58.4%) of the anticipated 296 FSWs. Of the 173 FSWs, 152 had HPV 
genotyping in 2020 and only 55 (36.2%) had HPV clearance. Among the 55, 25 (45.5%) cleared 
spontaneously while 28 (50.9%) cleared after treatment. Among the 152 genotyping, 97 (63.8%) had 
persistent HPV infection including; 54 (55.7%) who were treated in 2020 and 43(44.3%) who were not 
treated. However, some had acquired additional HPV types to those they were originally identified with in 
2020 while some had cleared some of the originally identified HPV types. Of particular interest, 1 FSWs 
who received no treatment had no change in her VIA-VILI-DC results but, her HPV changed from Types 
35, 39, 52 to Types 45, 58, 66, 68. Another FSW had a post TA lesion that had progressed from a TA -
eligible to a LLETZ-eligible lesion which came out CIN3. This particular FSW had increased of HPV types 
from 7 to all 15 types present in the AmpFire platform 

Conclusions: FSWs have a high frequency of persistent/recurrent HPV and/or VIA-VILI-DC lesions at 1-
year posttreatment
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Monica Molano1, Gerald Murray1,2, Prisha Balgovind3, Suzanne Garland1,2, Carmella Law4,5, Mark 
Polizzoto6 
1Royal Women's Hospital, Centre For Women’s Infectious Diseases, Melbourne, Australia, 2University of 
Melbourne, Department Of Obstetrics And Gynaecology, Parkville, Australia, 3Royal Women's Hospital, 
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Kirby Institute, University Of New South Wales, Sydney, Australia 

Introduction: Pomalidomide is an immunomodulatory agent with broad effects on immune activation and 
responsiveness including increased IL-2, enhanced CD4+/CD8+ T cell co-stimulation, and natural killer 
activity. The Study of Pomalidomide in Anal Cancer Precursors (SPACE), is evaluating whether treatment 
with this drug clears HPV-associated lesions in men with persistent HSIL, potentially preventing 
progression to anal cancer. Aim: To analyze the presence of HPV infections in the SPACE study. 

Methods: The SPACE study is a single-center, open-label phase II trial. Participants received 2mg 
Pomalidomide once a day for 6 months. Anal cytology and anal swabs for HPV genotyping were collected 
at screening, in Cycle 1 to Cycle 6 of treatment (weeks 4, 8, 16, and 24), and 6 and 18 months of follow-
up. HPV detection was evaluated using the Roche Linear Array HPV Genotyping kit and Anyplex II HPV 
HR detection assay, and composite results are presented combining the results of both assays. 

Results: There were 27 participants at screening for HPV detection. Of these participants, 25 (92.6%) 
had follow-up samples (making a total of 150 samples). Composite results are shown in Table 1. At 
screening, HPV was detected in 96.3% of the samples, with hrHPV types in 85.2%, and multiple HPV 
infections in 81.5% of the samples. During treatment and follow-up, HPV was detected in 95.9% of the 
samples, with hrHPV types in 95.1% of the samples and multiple infections in 91.8%. There were no 
significant differences when comparing the proportion of participants with HPV infection before treatment 
and at >6 months of follow-up (p=0.3487). For individual participants, 100% had one concordant HPV 
type and 92% had two concordant types in at least three consecutive 
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visits. 

 

Conclusions: In participants with persistent HSIL, there were no differences in the proportion of 
participants with HPV infection after treatment with Pomalidomide.
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Kortum3 
1Rice University, Bioengineering, Houston, United States of America, 2National Cancer Institute, Cancer 
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Introduction: Cervical cancer is preventable if detected early, but screening methods that identify pre-
cancer are often not accessible to low- and middle-income countries (LMICs). The World Health 
Organization recommends high-risk HPV (hrHPV) screening for screen-and-treat programs, but since 
most HPV infections clear naturally, DNA testing can lead to overtreatment. mRNA is a more specific 
biomarker than DNA because when mRNA is detectable in a cervical sample, that infection is more likely 
to progress to pre-cancer. Current hrHPV mRNA testing methods, however, are insufficient for use in 
LMICs due to high costs, infrastructure limitations, and usability barriers. 

Methods: Real-time reverse-transcription recombinase polymerase amplification (RT-RPA) reactions 
(TwistDx) were designed to detect HPV 16 and 18 mRNA in a tube and on a GF/DVA membrane (Cytiva). 
Next, cells lysed with achromopeptidase (ACP) (Sigma-Aldrich) were added to a paper assay. Each 
sample flowed down a nitrocellulose membrane (Unistart) to an area with cross-linked poly-thymine 
oligonucleotides (IDT) that captured the mRNA poly-A tails. Then, the mRNA was released by 
centrifugation and amplified using RT-qPCR. RPA amplification of HPV 18 DNA permitted optimization of 
the optical detection system. 

Results: In-tube RT-RPA reactions amplified HPV 16 and 18 mRNA purified from cells at 100 copies per 
reaction (Figure 1). Purified HPV 16 mRNA and RNA from SiHa cells lysed with ACP were successfully 
recovered from the poly-T capture zone of the nitrocellulose and amplified using RT-qPCR (Figure 2). 
Finally, HPV 18 DNA amplified in GF/DVA and produced a quantifiable fluorescent signal.
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Conclusions: RT-RPA assays successfully amplified HPV 16 and 18 mRNA at near-clinically relevant 
limits of detection. Additionally, poly-T oligonucleotide capture is a promising method for equipment-free 
mRNA purification that can be integrated with on-paper amplification. Future work will include improving 
poly-T mRNA capture, designing a point-of-care optical reader and quantification algorithm, and 
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combining these components into a sample-to-answer device (Figure 
3). 
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EVALUATION OF KAPA2G FAST TAQ IN HPV TYPESEQ, A NEXT GENERATION SEQUENCING 
PLATFORM FOR DETECTION OF 54 HUMAN PAPILLOMAVIRUS GENOTYPES 

Brian Wakeman, Tengguo Li, Elizabeth Unger, Mangalathu Rajeevan 
Centers For Disease Control and Prevention, Division Of High-consequence Pathogens And Pathology, 
National Center For Zoonotic And Infectious Diseases, Atlanta, United States of America 

Introduction: TypeSeq is a multiplexed next generation sequencing (NGS) based HPV typing assay that 
consists of 3 PCR steps. Step 1 PCR utilizes RNase H-dependent PCR (rhPCR) for improved specificity. 
The current protocol uses 60 mU of RNase H2, Vent Exo- polymerase, and the addition of several 
laboratory prepared reagents coupled with a 4 min annealing and extension (AE time). This study 
evaluated the use of Kapa2G, a Fast Taq polymerase that is contained in an optimized ready-to-use 
buffer mix for multiplex PCR. 

Methods: Optimization of Kapa2G used 8 pools of synthetic DNA controls (SC) targeting 54 HPV types 
(each at 25 copies) and 4 pools of SC for 13 high risk (HR) types with 100, 50, 25 and 10 copies within 
each pool. Different AE times and amounts of RNase H2 were evaluated. Sequencing was done using 
MiSeq. Data was analyzed with a custom-built pipeline to evaluate the impact of changes in Step 1 PCR 
on its call-rate, read counts and bias (expressed per pool of HPV types). The standard Vent Exo- protocol 
was used as the comparator. 

Results: With 4 min of AE, both Kapa2G and Vent Exo- protocols met the acceptance criteria (pass 102 
out of 106 [>96%] HPV calls). With 2.5min of AE, Kapa2G resulted in 96.7% call-rate. Drop-out rate 
increased with AE faster than 2.5min. Performance of Kapa2G improved to 99.53% call-rate with 100mU 
RNaseH2 and 2.5 AE, compared to Vent Exo 98.1%. Comparison of read numbers and bias found no 
statistical difference between protocols. With Kapa2G, TypeSeq can be completed in 2 days and reduces 
the need for laboratory prepared reagents. 

Conclusions: Kapa2G within TypeSeq reduces assay complexity and shortened assay time to 2 days 
from 3 days without affecting sensitivity. Additional validation of Kapa2G TypeSeq with surveillance 
specimens is in progress.
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AGREEMENT ON LESION LOCATION AT COLPOSCOPY 

Kathrine Lycke1,2,3, Jayashree Kalpathy-Cramer4, Jose Jeronimo5, Silvia De Sanjosé6,7, Didem 
Egemen7, Marta Del Pino8, Jenna Marcus9, Mark Schiffman7, Anne Hammer1,2,3 
1Gødstrup Hospital, Department Of Obstetrics And Gynecology, Herning, Denmark, 2Gødstrup Hospital, 
Nido | Centre For Research And Education, Herning, Denmark, 3Aarhus University, Department Of 
Clinical Medicine, Aarhus N, Denmark, 4Harvard Medical School, Department Of Radiology, Charlestown, 
United States of America, 5NCI, Dceg/cgb, Columbia, United States of America, 6University of Barcelona, 
Isglobal, Barcelona, Spain, 7National Cancer Institute, Dceg/cgb, Rockville, United States of 
America, 8Hospital Clinic Barcelona, Gynecology Oncology Unit, Barcelona, Spain, 9Northwestern 
University, Obstetrics And Gynecology, Winfield, United States of America 

Introduction: Colposcopy is a cornerstone in detecting and managing cervical precancer. Due to its 
subjective nature, colposcopy has high intra- and interobserver variation and low sensitivity. However, 
these estimates are based on grading of the colposcopic impression instead of agreement of the lesion 
location. In this study, we aimed to investigate the agreement of lesion location between colposcopists 
and if agreement increased with lesion severity. 

Methods: Five colposcopists reviewed a series of images from 268 colposcopic examinations conducted 
with the DYSIS colposcopic system. Images were selected based on histologic diagnosis, i.e., normal 
(n=25), CIN1 (n=25), CIN2 (n=50), CIN3 (n=100), AIS (n=53), and invasive cancer (n=15). Each 
colposcopists annotated areas suspect of lesion. Hereafter, we compared the annotated area between 
colposcopists and estimated the average agreement for each case using the Dice coefficient (estimates 
range between 0-1 with 1 representing total agreement). Estimates of agreement were stratified by the 
histologic diagnoses. 

Results: Overall, 209 out of 268 images were considered evaluable by at least three colposcopists. 
There was a trend towards higher agreement with increasing lesion severity; the agreement was lowest 
for cases with normal histology (0.12 (95% CI 0.06-0.7)), while the agreement was highest for CIN3 cases 
(0.48 (95% CI 0.29-0.66)). Of note, the agreement of AIS and invasive cancer was slightly lower than 
CIN3 corresponding to 0.41 (95% CI 0.17-0.63) and 0.44 (95% CI 0.27-0.624), respectively. 

Conclusions: The preliminary results suggest low agreement of lesion location between colposcopists. 
However, there was a trend towards higher agreement among cases with CIN3 compared to those with 
normal histology.
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EVALUATION OF ANTIBODY RESPONSE TO HPV6,11,16 AND 18 IN CHILDREN WITH JUVENILE-
ONSET RECURRENT RESPIRATORY PAPILLOMATOSIS 

Elizabeth Unger1, Gitika Panicker1, Elissa Meites2, Ira Rajbhandari1, Damiolola Dada2, Laura 
Stone3, Craig Derkay3, Lauri Markowitz2 
1Centers for Disease Control and Prevention, Division Of High Consequence Pathogen And Pathology, 
Atlanta, United States of America, 2Centers for Disease Control and Prevention, Division Of Viral 
Diseases, National Center For Immunization And Respiratory Diseases, Atlanta, United States of 
America, 3Eastern Virginia Medical School, Department Of Otolaryngology-head And Neck Surgery, 
Norfolk, United States of America 

Introduction: We conducted a multi-center observational study to assess the current seroepidemiology 
of juvenile onset recurrent respiratory papillomatosis (JORRP), a rare but serious condition involving wart-
like lesions in the upper respiratory tract, caused by HPV 6 and 11. 

Methods: Sera from 200 of 224 children with JORRP enrolled between January 2015 and August 2021 
from multiple pediatric otolaryngology centers across the United States were tested for antibodies to HPV 
6, 11, 16 and 18 using M4ELISA. Antibody titers were calculated using the parallel line method. Cut-off 
value for seropositivity was determined based on median+2SD of antibody titers after removal of outliers, 
generated from children’s sera. Demographic and clinical information was abstracted from clinical 
records. Seropositivity to HPV 6, 11, and 16 (+/-18) was assumed to indicate prior exposure to 
quadrivalent HPV vaccine. 

Results: Overall, 78 (39%) children with JORRP had evidence of quadrivalent HPV vaccine exposure. 
Among the remaining 122 children likely vaccine unexposed, 72 (59%) were seronegative to all types and 
38 (31%) were seropositive to HPV 6 or 11. Geometric mean titers were 110 to 140-fold higher in 
vaccine-exposed compared to unexposed (HPV 6 – 88.3 vs. 0.35 AU/ml; HPV 11 - 41.9 vs. 0.29 AU/ml). 
Exposed and unexposed did not differ by race or sex, but children classified as vaccine-exposed were 
older than those unexposed (median age 12 years (range 1-19) vs 6.5 years (range 1-18). Among 
vaccine-unexposed, median number of lifetime surgeries was higher for those HPV 6/11 seropositive 
compared to those seronegative (9 vs 4, p = 0.001). 

Conclusions: Many children (39%) with JORRP had serologic evidence suggesting HPV vaccination. 
Without vaccine-exposure, only about a third of children generated antibodies to HPV 6 or 11 and this 
seropositivity was associated with higher number of lifetime surgeries.



  

1102 
 

Shift 02-252 / #672 

Poster Viewing 
POSTER VIEWING - SHIFT 02: CLINICAL RESEARCH-02O. HPV NAAT SCREENING QUALITY 
CONTROL/ASSURANCE GUIDELINES 
04-20-2023 7:00 AM - 4:00 PM 

A HUMAN PAPILLOMAVIRUS (HPV) WHOLE GENOME PLASMID REPOSITORY: A RESOURCE 
FOR HPV DNA QUALITY CONTROL REAGENTS 

Hem Thapa, Elizabeth Unger, Troy Querec 
Centers for Disease Control and Prevention, Division Of High Consequence Pathogen And Pathology, 
Atlanta, United States of America 

Introduction: Well characterized reference reagents are useful for assay validation, 
proficiency/competency assessment, daily run controls and to improve inter-laboratory comparisons. 
Synthetic human papillomavirus (HPV) DNA fragments and plasmid clones are available, but synthetic 
fragments are often truncated genomic segments and many HPV plasmids have interrupted coding 
regions or contain partial genomes, so they are not always useful for all available typing assays. We aim 
to develop a standardized plasmid repository of all known HPV types in a standard vector, each cloned to 
contain the whole genome with uninterrupted coding regions. 

Methods: Whole genome HPV plasmids were constructed using same pGEMT Easy plasmid backbone 
for standardization. Overlapping DNA fragments for both HPV and the vector backbone were generated 
using PCR and then assembled into a plasmid using Gibson assembly technology. 

Results: To date, HPV plasmid clones for 16 HPV types, (including all vaccine types and 14 types in 
clinical assays: HPV6, 11, 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66 and 68a) have been 
constructed and were validated by sequencing and the Novaplex HPV typing assay. The whole genome 
of each HPV is present with no interruptions in coding regions (a map for the HPV16 plasmid is shown as 
an example). To date, only HPV31 has presented cloning challenges. This clone required propagation in 
a Stbl2 E.coli strain, suggesting that the genome of HPV31 is 
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unstable. 

 

Conclusions: The Gibson assembly method is a feasible approach for developing whole genome HPV 
reference materials universally applicable to DNA-based HPV typing assays. The newly constructed HPV 
plasmids can serve as a quality control reagent resource for HPV DNA assays and are available for 
public health and research laboratories. The methods presented here can be applied to generate and 
improve DNA reference reagents for all known HPV types, as well as other pathogens.
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PREVALENCE OF HUMAN PAPILLOMA VIRUS IN URINE AMONG PREGNANT WOMEN 
ATTENDING KENYATTA NATIONAL HOSPITAL. 

Ruth Nasozi1, Wairimu Waweru1, Derrick Abila2, Lucy Muchiri1 
1University of Nairobi, Human Pathology, Nairobi, Kenya, 2Makerere University, Human Pathology, 
Kampala, Uganda 

Introduction: The Human Papilloma Virus (HPV) is a highly prevalent, sexually transmitted infection, with 
a prevalence of approximately 70% among sexually active people globally. Close to 99.7% of invasive 
cervical cancers are caused by HPV. It is thought that during pregnancy, HPV acquisition increases due 
to hormonal influences and immunological depression as the pregnancy progresses. HPV infection is also 
found in the placenta and is believed to be associated with probable placental dysfunction leading to 
preterm births and spontaneous abortions. 

Methods: One hundred pregnant women aged 18 years and above provided self-collected urine 
samples. Each urine sample was processed using liquid-based cytology, and DNA was extracted for HPV 
detection and genotyping using Real-Time Polymerase Chain Reaction. 

Results: The prevalence of high-risk HPV in urine was 22% (22/100), with 13 (59.1%) having a single 
infection, 6 (27.3%) with two HPV types, and 3 (13.6%) having multiple infections (Table 1). Only one 
sample tested positive for Low-Grade Urothelial Neoplasia (LGUN). Other urogenital infections identified 
in smears included bacterial infection (21%), candida (9%), and trichomonas infection 
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(1%). 

 

Conclusions: The prevalence of high-risk HPV infection among this cohort of pregnant women is 
relatively high in urine samples. However, the prevalence of HPV-associated urothelial neoplasia was 
very low, with only one case reported. Larger studies with paired samples be conducted to validate urine 
as an alternative screening sample for genitourinary HPV-associated neoplasia, especially during 
pregnancy when a cervico-vaginal sample is undesirable.
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IMMUNOTHERAPY USING THE CELL WALL SKELETON OF MYCOBACTERIUM BOVIS BACILLUS 
CALMETTE-GUÉRIN (BCG-CWS) FOR CERVICAL CANCER 

Takeo Shibata1, Emi Takata1, Jinichi Sakamoto1, Akihiro Shioya2, Sohsuke Yamada2, Masahiro 
Takakura1, Toshiyuki Sasagawa1 
1Kanazawa Medical University, Obstetrics And Gynecology, Uchinada, Japan, 2Kanazawa Medical 
University, Pathology And Laboratory Medicine, Uchinada, Japan 

Introduction: BCG has the potential to promote adaptive immunity. We describe the synergistic effect of 
BCG-CWS vaccination on cervical cancer patients undergoing conventional treatments including surgery, 
chemotherapy, and/or radiation. 

Methods: In this observational study, we analyzed the cases of 103 patients (13 cases administered 
BCG-CWS vaccine and 90 controls without BCG-CWS) who underwent standard treatment for cervical 
cancer from 2005 to 2021. The BCG-CWS group underwent repeated intradermal injections of the BCG-
CWS vaccine from 2011 to 2018 as well as the standard treatments including surgery. The vaccination 
was repeated weekly for 1 month prior to surgery, and then every 4 weeks thereafter. We evaluated the 
effectiveness of the BCG-CWS vaccination by determining the hazard ratios (HRs) of overall survival 
between the BCG-CWS vaccine group and the control group using the Cox model for multivariate 
analysis. HRs for the following clinical parameters were determined: BCG-CWS, surgery, chemotherapy, 
radiation, age, stage, HPV, and pathology. HPV types were identified using cytological sampling from the 
cervix or in formalin-fixed, paraffin-embedded cervical tissue. 

Results: The prevalence of HPV was high, 100% (13/13 patients), in the BCG-CWS group and 65.6% 
(59/90 patients) in the control group (p=0.351, Fisher's test). This observational study demonstrated a 
clearly better prognosis for HPV-positive cervical cancer patients than for HPV-negative patients (HR: 
0.031, p<0.001). Long-term follow-up revealed a significantly better prognosis (HR: 0.2108, p=0.008) for 
patients with cervical cancer in the BCG-CWS group compared to patients in the control group. 

Conclusions: BCG-CWS therapy has the potential of being a clinically applicable immune adjuvant 
therapy for cervical cancer. The effects of the BCG-CWS on cervical cancer must be examined further in 
randomized control studies, and it remains necessary to clarify its underlying mechanisms to slow the 
progression of cervical cancer with this vaccination.
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GIANT CONDYLOMA ACUMINATA IN THIRD HOSPITAL : STUDY EPIDEMIOLOGIC AND 
LITERATURE REVIEW 

Prasetyadi Mawardi, Lian Kamilah, Pratiwi Primisawitri, Fitri Kasmitasari 
Faculty of Medicine, Universitas Sebelas Maret/ Dr. Moewardi General Hospital Surakarta, Indonesia, 
Dermatology And Venereology, Surakarta, Indonesia 

Introduction: Giant Condyloma Acuminata (GCA) is a rare anogenital wart with the incidence of only 
0.1% in general worldwide. Its pathogenesis is not fully understood, but presumably it is, from HPV 6/11. 
Decreased immunity in GCA patient leads to HPV clearance failure, it is at high risk from developing 
malignancy. Anogenital HPV infection rate is very high among homosexual patients with HIV. This study 
aimsto find out the profile of Giant Condyloma Acuminata patients at Dr. Moewardi General Hospital. as a 
level 3 referral hospital and a primary teaching hospital, with an emphasis on epidemiology, risk factors 
and therapeutic management. 

Methods: A descriptive analytic retrospective study was conducted in Dr. Moewardi Hospital, Surakarta 
from the 2019 to 2021. We included GCA patient with genital warts who had koilocyte cells. The samples 
were taken with total sampling technique.Immunohistochemical staining to identify high-risk HPV strains 
using HPV 16 and 18 E 6 Bioss® polyclonal antibodies carried out at the Laboratory of Anatomical 
Pathology, Faculty of Medicine, Sebelas Maret University, Surakarta-Indonesia The data was taken from 
medical records based on age, sex, occupation, smoking habit, HIV status, sexual behavior, HPV risk, 
and treatment. 

Results: There were GCA cases which were dominated by men (76.9%), age 21-40 years (84.6%), 
private workers (76.9%), homosexuals (61.5%), HIV reactive (84.6%), smoking (61.5% ), genital lesions 
(30.75%), anal lesions (30.75%), TCA 90% therapy (61.5%), and low risk HPV (92.3%). 

Conclusions: Giant Condyloma Acuminata is more common in males aged <50 year old with 
homosexual orientation and smoking habit.
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IDENTIFYING CERVICAL CELL POPULATIONS AND THEIR ROLES IN HOMEOSTASIS AND HPV-
RELATED NEOPLASIA 

Konstanze Schichl, Ademola Aiyenuro, Heather Griffin, John Doorbar 
University of Cambridge, Department Of Pathology, Cambridge, United Kingdom 

Introduction: The cervical transformation zone (TZ) is the most susceptible cervical area to deregulated 
human papillomavirus (HPV) gene expression and the development of neoplasia. The reserve cell is a 
stem-like cell, characteristic of the cervical TZ, and is currently believed to be one of the primary cell types 
vulnerable to high-risk HPV infection, although the origin and role of the reserve cell in HPV-related 
neoplasia are still controversial. Other TZ cell types, such as the columnar cells, have not been 
extensively studied in the context of HPV infection, even though they are the cellular origin of 
adenocarcinomas. The aims of this study are to elucidate new aspects of the cellular mechanisms of 
tissue homeostasis in the cervical TZ, and how it is dysregulated by HR-HPV. 

Methods: This study relied on clinical tissue specimens collected from individuals of various age and 
medical history. Fluorescent immunohistochemical staining was performed on these specimens. 

Results: First, we identified the cell types present at the transformation zone: secretory and ciliated 
columnar cells, reserve cells, and squamous cells. The ciliated columnar cells were characterised, 
staining for basal and stem cell markers, like the cervical and endometrial progenitor cells, implying an 
important role in epithelial homeostasis. Preliminary results, probing for viral mRNAs suggest the 
susceptibility of the columnar epithelium to HPV infection and replication, with a potential tropism for the 
ciliated columnar cell sub-type. Additionally, the viral E6/E7 mRNA patterns at the cervical TZ revealed 
the concentration of abortive infection patterns at the crypt entrances, making them the main site of 
deregulated viral gene expression. 

Conclusions: Elucidating the cellular origin of HPV-related neoplasia in the cervical epithelium, namely 
the role of columnar cells will provide an improved cancer model. Understanding the origin of HPV-
induced cervical cancers will influence risk assessment, diagnosis, and treatment of the disease.
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THE ROLE OF ORAL CIMETIDINE AS AN IMMUNE RESPONSE MODIFIER AGENT IN CONDYLOMA 
ACUMINTA (STUDY IN FOXP3+ TREG CELLS EXPRESSION IN CONDYLOMA ACUMINATA 
LESIONS) 

Prasetyadi Mawardi, Lian Kamilah, Pratiwi Primisawitri, Fitri Kasmitasari 
Faculty of Medicine, Universitas Sebelas Maret/ Dr. Moewardi General Hospital Surakarta, Indonesia, 
Dermatology And Venereology, Surakarta, Indonesia 

Introduction: Condyloma Acuminata (CA) is an anogenital wart caused by Human Papillomavirus (HPV). 
Prevalence CA shows an increasing trend. Use of biological markers Foxp3+ Treg cells can be used as 
markers of immune response in CA. Cimetidine can act as immunodilator in the cell-mediated immune 
system. Thus, this study aims to determine the effect of oral cimetidine on Foxp3+ Treg cells in CA 
lesions. 

Methods: A cross-sectional analytic observational study conducted at dr. Moewardi and Faculty of 
Medicine, Sebelas Maret University, Surakarta-Indonesia, June-August 2022. Subject were condyloma 
acuminata (CA) patients who met inclusion criteria. Treatment group was given oral cimetidine 3x400 mg 
for 4 weeks. Assessment of Foxp3+ Treg cells and was carried out by immunohistochemistry. Data 
interpretation is done descriptively 

Results: Subjects consisted of 28 women and 12 men, majority were 18-30 years age group, majority 
were private sector workers, 50% were heterosexual, 52.5% were HIV reactive with low-risk HPV strains. 
The 32 subjects were classified into the treatment group with the other 8 being classified as the control 
group. Predilection CA lesions was genital (27.5%), anorectal (45%), perineal (7.5%), perianal (12.5%), 
and others (7.5%). Mean expression of Foxp3+ Treg cells in the control (3.34) and treatment (2.75) 
groups (p=0.018). 

Conclusions: Oral administration of cimetidine has a significant effect on Foxp3+ Treg cells expression 
in CA lesions
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GETTING BACK ON TRACK – COVID 19 - PANDEMIC RESPONSE BY THE NATIONAL HPV 
VACCINATION ROUNDTABLE 

Gabrielle Darville-Sanders, Christina Turpin, Liddy Hora, Debbie Saslow 
American Cancer Society, National Hpv Vaccination Roundtable, Kennesaw, United States of America 

Introduction: The COVID-19 pandemic had immense implications on HPV vaccinations and completion 
rates. Due to the emergency declaration which prompted cancelled or delayed well child visits, loss of 
healthcare workers and prioritization of new protocols, HPV ordering was down by 2.5 million doses as of 
February 2022 compared to pre pandemic rates. 

Methods: To aid our member organizations and partners to get back on track, we developed several 
initiatives to mitigate those pandemic impacts. These included a commentary article in the Journal of 
Adolescent Health, evidence summaries on the impact of Rural Disparities in HPV Vaccination Coverage 
and Vaccination at Age 9-12, collaborating with AMGA on an HPV Learning Collaborative for Quality 
Improvement, and developing resources on starting vaccination at age 9. A post assessment was 
conducted using the 2021 Annual Member Survey to determine impact. 

Results: Fifty-three members (out of a total of 81 members) completed the survey for a response rate of 
65.4%. A substantial proportion of respondents (21%) reported that COVID-19 had impacted their HPV 
work in some way and that they had to step back from their HPV focus over the prior year due to COVID-
19. However, more than half (57%; 30 of 53) of respondents indicated that they have or would use 
resources to address HPV vaccination by encouraging the initial age for vaccination downward to age 9, 
communicating the importance of catching up on any vaccines missed, and increasing vaccine 
confidence (or decreasing vaccine hesitancy) through their outreach and education. 

Conclusions: The National HPV Vaccination Roundtable’s role as national convener assisted 
organizations in getting back on track amidst the COVID-19 pandemic. These results demonstrate the 
perceived value of the HPV Roundtable in raising awareness about HPV, facilitating the generation of 
ideas and sharing of information about HPV, and bringing together stakeholders.
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IMPACT OF COVID-19 DISRUPTIONS TO HPV VACCINATION ON HPV-RELATED CANCERS: A 
MODELLED EVALUATION 

Megan Smith1, Louiza Velentzis1,2, James Killen1, Julia Brotherton3, Rebecca Guy4, Karen Canfell1 
1The Daffodil Centre (joint venture between Cancer Council NSW and The University of Sydney), 
Research, Woolloomooloo NSW, Australia, 2University of Melbourne, Melbourne School Of Population 
And Global Health, Melbourne, Australia, 3Australian Centre for the Prevention of Cervical Cancer, 
Population Health, Melbourne, Australia, 4UNSW, The Kirby Institute, Sydney, Australia 

Introduction: The COVID-19 pandemic has disrupted essential health services including the delivery of 
school-based human papillomavirus (HPV) vaccination programs in many countries. In Australia, one-
dose HPV vaccination coverage was maintained in 2020 despite school closures but a drop was 
observed in 2020 for the second dose. 

Methods: We used a well-established model of HPV natural history, vaccination, cervical screening and 
HPV-related cancers (Policy1-Cervix) to estimate the long-term impact on HPV-related cancers (anus, 
cervix, oropharynx, penis, vagina, and vulva) from disruptions or delays to adolescent HPV vaccination. 
We used Australia as an example of a high-income setting with an established vaccination program. Four 
different scenarios were modelled. Compared to a no disruption scenario (uninterrupted nonavalent 
complete-course vaccine uptake at age 12 of 82.4% in females and 75.5% in males as in Australia), 
additional lifetime HPV-related cancer cases (both sexes) were calculated for three disruption scenarios 
affecting one birth cohort (cohort born 2008; 322,115 people): i) 1-year delay; ii) a 1 to 7-year delay 
(slower catch-up); iii) no catch-up (herd effects only). A fourth scenario assumed vaccination was 
disrupted for two birth cohorts (2008 and 2009) with no catch-up. 
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Results: 

 A 1-year delay in HPV vaccination affecting one cohort resulted in four (0.3%) more HPV-related cancers 
but the increase was greater for slower catch-up (5%; 70 cases), especially if there’s no catch-up (49%; 
750 cases). The additional cancers in the ‘no catch-up’ scenario were predominantly cervical (25%), 
oropharyngeal (males:23%) and anal (females:18%; males: 13%). For the two-missed-cohorts scenario 
62% more HPV-related cancers would be diagnosed (n=1,892) although vaccination still prevented 40% 
of cancers (reduced from 63%). 

Conclusions: Short-term delays in vaccinating young adolescents are likely to have minimal long-term 
effects on cancer. In extreme worst-case scenarios, failure to catch-up missed cohorts has significant 
impacts even with cervical screening and strong herd effects.
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LEVELS AND DETERMINANTS OF COVID-19 VACCINE HESITANCY AMONG SUB-SAHARAN 
AFRICAN ADOLESCENTS 

Temesgen Yitayew 
Addis Abeba University, Cdt-africa, Addis Abeba, Ethiopia 

Introduction: With unprecedented speed, multiple vaccines against SARS-CoV-2 were developed one 
74 year after the beginning of the coronavirus disease 2019 (COVID-19) pandemic. 

Methods: This cross-country study was based on an ongoing survey that used a novel mobile platform 
and computer-assisted telephone interviewing to collect data from sub-Saharan African adolescents, 
adults, and healthcare providers. The Round 1 survey was conducted between July and November 2020, 
and the Round 2 survey was conducted between July and December 2021. For the Round 2 survey, all 
households with adolescents aged 10 to 19 years that participated in the Round 1 survey were contacted 
again. A small number of participants aged 19 years during Round 1 and aged 20 years at the time of 
Round 2 were also eligible for inclusion. 

Results: Log-binomial models were used to calculate the adjusted prevalence ratios (aPRs) and 95% 
confidence intervals (CIs) for associations between potential determinants and COVID-19 vaccine 
hesitancy. The percentage of COVID-19 vaccine hesitancy was 15% in Kersa, 24% in Ibadan, 31% in 
Nouna, 33% in Ouagadougou, 37% in Addis Ababa, 48% in Kintampo, 64% in Lagos, 76% in Dar es 
Salaam, and 88% in Dodoma. Keeping themselves and their families safe was the most common 
motivation for vaccination. Perceived low necessity, concerns about vaccine safety, and concerns about 
vaccine effectiveness were the leading reasons for hesitancy. Healthcare workers, parents or family 
members, and school teachers had the greatest impacts on vaccine willingness. Perceived lack of safety 
(aPR: 3.61; 95% CI: 3.10, 4.22) and lack of effectiveness (aPR: 3.59; 95% CI: 3.09, 4.18) were 
associated with greater vaccine hesitancy. 

Conclusions: The levels of COVID-19 vaccine hesitancy among adolescents are alarmingly high across 
the five sub-Saharan African countries, especially in Tanzania. COVID-19 vaccination campaigns among 
sub-Saharan African adolescents should address their concerns and misconceptions about vaccine 
safety and effectiveness.
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HUMAN PAPILLOMAVIRUS VACCINATIONS DURING COVID-19: HOW A MIDDLE SCHOOL-BASED 
EDUCATIONAL AND VACCINATION PROGRAM INCREASED VACCINE UPTAKE AT 
RECOMMENDED AGES IN THE RIO GRANDE VALLEY 

Ana Rodriguez1, Thuy Quynh Do2, Iris Tijerina1, Jane Montealegre3, Kathleen Schmeler4 
1The University of Texas Medical Branch, Department Of Obstetrics & Gynecology, Galveston, United 
States of America, 2The University of Texas Medical Branch, Department Of Preventive Medicine & 
Community Health, Galveston, United States of America, 3Baylor College of Medicine, Dan L Duncan 
Comprehensive Cancer Center, Houston, United States of America, 4The University of Texas MD 
Anderson Cancer Center, Gynecologic Oncology And Reproductive Medicine, Houston, United States of 
America 

Introduction: Studies have shown that the human papillomavirus (HPV) vaccine is a safe, effective 
strategy for reducing HPV-associated diseases, and school-based vaccination programs increase HPV 
vaccine uptake among US adolescents. The ongoing global pandemic of coronavirus disease 2019 
(COVID-19) has impacted health service delivery (drops in annual well visits, cancer screenings, and 
immunizations). The objective was to evaluate COVID-19 pandemic adaptions to a community-based 
education and school-based HPV vaccination program and increase HPV vaccination rates among 
medically underserved, economically disadvantaged, rural middle schoolers (Rio Grande Valley [RGV], 
Texas). 

Methods: The intervention combined community-based HPV education (2016) with school-based 
vaccinations (2019). Pre- and post-intervention HPV vaccination rates were tracked against 2016 
National Immunization Survey – Teen rates (initiation 49.3%; completion 32.9%). The study included 
1,766 middle school students (884 females; 882 males) who received at least one HPV vaccine dose 
through our school-based vaccination program between 08/2016-06/2022. Summary statistics were 
stratified by age at initiation (≤ age 11 years vs. age 12 years and older) and gender. Adjustments were 
made to safely interact with the community (phone calls and virtual meetings through Zoom to educate 
the community, and continuing vaccination efforts through mobile clinics). 

Results: The overall HPV up-to-date (UTD) rate was 59.7% (95% Confidence Interval: 57.4-62.0%). The 
median age at HPV UTD (range) was 12 years (9-19) and median interval between HPV vaccine doses 
(range) was 316 days (150-2,855). Extensive recovery efforts continued the program’s progress and 
minimized the potential long-term consequences despite school and clinic closures and limited 
gatherings. Between 03/2020-03/2021, 24 school-based interventions provided 268 HPV vaccine doses. 

Conclusions: Our COVID-19 adaptations allowed for a safe environment for middles schoolers to get 
vaccinated. Recommending HPV vaccine initiation at age 11–12 increases completion of the HPV 
vaccine series and providing access to HPV vaccines encourages on-time vaccination and completion.
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THE IMPACT OF THE FIRST YEAR OF THE COVID-19 PANDEMIC ON CERVICAL PRE-CANCER 
DIAGNOSES – UNITED STATES HUMAN PAPILLOMAVIRUS VACCINE IMPACT MONITORING 
PROJECT (HPV-IMPACT) 

Ruth Stefanos1, Julia Gargano1, Rebecca Dahl1, Nancy Bennett2, Emilio Debess3, Jessica 
Castilho4, Linda Niccolai5, Ina Park6, Emmanuel Sackey4, Monica Brackney5, Sara Ehlers3, Raeanne 
Kurtz2, Erin Whitney7, Elizabeth Unger8, Lauri Markowitz1 
1Centers for Disease Control and Prevention, Division Of Viral Diseases, Atlanta, United States of 
America, 2University of Rochester School of Medicine and Dentistry, Center For Community Health And 
Prevention, Rochester, United States of America, 3Oregon Department of Human Services, Acute And 
Communicable Disease, Portland, United States of America, 4Vanderbilt University Medical Center, 
Department Of Health Policy, Nashville, United States of America, 5Yale School of Public Health, 
Connecticut Emerging Infections Program At Yale, New Haven, United States of America, 6University of 
California San Francisco School of Medicine, Department Of Family And Community Medicine, San 
Francisco, United States of America, 7California Emerging Infections Program, California Hpv-impact, 
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Introduction: During the COVID-19 pandemic, utilization of preventive care, including cervical cancer 
screening, decreased. To better understand the pandemic’s impact on detection of cervical precancers, 
we compared characteristics of women diagnosed with cervical intraepithelial neoplasia (CIN) grade 2 or 
higher or adenocarcinoma in situ (AIS) — collectively, CIN2+ — in 2019 (pre-pandemic) with those 
diagnosed in 2020 (first pandemic year). 

Methods: We analyzed CIN2+ data among women aged 20–64 years in a 5-site, population-based 
cervical precancer surveillance system. Screening was estimated using administrative claims and 
laboratory data. Demographics, diagnoses, and HPV vaccination (among women aged <40 years) were 
obtained from medical charts, registries, and other sources. Based on residential census tracts, women 
were assigned percentile rankings of Social Vulnerability Index (SVI) overall and four SVI themes 
(socioeconomic status, household composition and disability, minority status and language, and housing 
type and transportation); top decile was defined as vulnerable. Differences by year were evaluated using 
chi-square tests. 

Results: In 2019, 27.3% of catchment area women were screened and 2453 CIN2+ cases were reported. 
In 2020, 19.7% were screened and 2030 CIN2+ cases were reported (Table). Age (median 33 years), 
insurance (62% private), race and ethnicity (47% and 48% non-Hispanic White), and diagnosis (29.0% 
and 30.8% CIN3/AIS) were similar by year; a higher proportion of women in 2020 compared with 2019 
had a history of ≥1 HPV vaccination dose (35.9% vs. 30.9%). Similar proportions of women were in the 
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highest SVI overall decile (10.5% vs. 11.4%) as well as all four themes each 

year.  

Conclusions: Fewer CIN2+ diagnoses occurred in surveillance areas in 2020 vs 2019, but no disparities 
were identified by race and ethnicity, insurance, or social vulnerability indices. Similar characteristics 
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among women diagnosed with CIN2+ in 2019 and 2020 suggest that providers should make broad efforts 
to reach women for screenings missed during the pandemic.
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RESULTS DELIVERY DELAY AND COLPOSCOPY ATTENDANCE AFTER AN ABNORMAL 
CYTOLOGY RESULT IN THE CONTEXT OF THE SARS-COV-2 PANDEMIC 

Isabelle Alves1, Garrido Heitor1, Endyara Prado1, Heidy Rondon2,3,4, Gabriela Ishida5, Patricia 
Vieira5, Carla Marques3,6, Caroline Rodrigues3, Ana Ribeiro3, Taina Raiol3, Ana Cecilia Rodriguez7, Julia 
Gage7, Mark Schiffman7, Kátia Luz Torres2,3,4 
1Federal University of Amazonas, Medicine, Manaus/AM, Brazil, 2Federal University of Amazonas, 
Immunology, Manaus/AM, Brazil, 3Oswaldo Cruz Foundation (Fiocruz), Center For Epidemiology And 
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Introduction: Prevention of cervical cancer remains a public health challenge, especially in resource 
limited regions. In Brazil, women with abnormal cytology are referred for colposcopy examination with 
biopsy as needed. The SARs-CoV-2 pandemic caused a reduction in activities within the women's health 
network with a potential impact in women's adherence to the program. We identify the pandemic´s impact 
on colposcopy adherence by comparing the pre-pandemic (2019) and pandemic (2020, 2021 and 2022) 
attendance and waiting time to colposcopy within the public health services of Manaus, Brazil. 

Methods: In this descriptive observational study data was collected from review of follow-up records and 
meetings with local health teams. The time deltas between cytology collection and colposcopy evaluation 
(Δt1) and between biopsy collection and result delivery (Δt2) were calculated. The study was approved by 
FCECON ethical review board. 

Results: 1,266 women were included. Most were referred by an ASC-H or HSIL cytology reading and 36 
to 45 years old. The mean time between cytology collection and colposcopic evaluation was 126 days in 
2019, 120 in 2020, 120 in 2021 and 134 in 2022 (Figure 1). The mean time between biopsy collection and 
histopathology report was 300 days in 2019; 130 in 2020; 52 in 2021 and 45 in 2022. An important drop in 
attendance was observed, 43.2% in 2020, 29.0% in 2021 and 38.4% in 2022 when compared to pre-
pandemic period (Figure 2).
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Conclusions: There was a decline in adherence to colposcopy during the pandemic compared to the 
pre-pandemic period. Decreases in the waiting time for colposcopic evaluation after referral and for 
receiving the histopathology result were observed, probably explained by a decrease in the total number 
of women having their screening cytology collected.
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CERVICAL CANCER SCREENING ACTIVITY IN THE CAPITAL REGION OF DENMARK DURING THE 
COVID-19 PANDEMIC 

Birgitte Tønnes Pedersen, Helle Pedersen, Reza Serizawa, Si Brask Sonne, Emilie Korsgaard 
Andreasen, Jesper Bonde 
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Introduction: We assessed the impact of the COVID-19 pandemic on cervical cancer screening activity 
in the Capital Region of Denmark. From March 2020 through January 2022, Denmark went through 
different levels of COVID-19 restrictions including periodic lockdowns, however an unaltered continuation 
of all cancer screening programs was stipulated. Yet, access to clinician collected cervical screening was 
at times limited. 

Methods: Cervical screening activity was defined as screening by invitation, opportunistic screening, and 
screening participation by HPV self-sampling. Activity was monitored during and after the COVID-19 
pandemic (2020-2022) and compared descriptively to a 3-year pre-pandemic reference (2017-2019). 

Results: The activity of cervical cancer screening by invitation was affected most in March-May 2020 with 
a monthly change in screening activity of -49%, -51% and -19%, respectively. This was offset throughout 
the remainder of 2020 resulting in a yearly screening activity reduction of 8%. For 2021, <1% difference in 
activity of screening by invitation was observed. Opportunistic screening activity was impacted more with 
an annual reduction of 14% in 2020 and 25% in 2021. In 2022, the trend continues with a reduction in 
activity of 31%, even after lifting the last societal COVID-19 restrictions in January 2022. Participation in 
cervical screening by HPV self-sampling increased significantly from 17% (2017-2019) to 21% (2020-
2021) and, in contrast to the pre-pandemic period, participation increased by age (p<0.001). Overall 
screening activity was reduced by 9% during 2020-2021. 

Conclusions: The COVID-19 pandemic impacted the activity of cervical cancer screening by invitation 
most in 2020 and mainly during the initial lockdown periods, resulting in a reduction of 8% in 2020. In 
2021, the impact was minimal. Opportunistic screening activity decreased during the pandemic and a 
continuous decreasing trend is observed. Pandemic screening participation by HPV self-sampling was 
higher than pre-pandemic screening participation. Denmark has not instated any special post-pandemic 
cervical cancer screening initiatives.
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IMPACT OF COVID-19 ON CERVICAL CANCER PREVENTIVE CARE IN A LARGE U.S. HEALTH 
SYSTEM 
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Introduction: We analyzed the impact of COVID-19 pandemic on screening for cervical cancer and 
management of abnormal screening results at baseline (2019) compared to 2020-2021. 

Methods: Electronic medical record identified females between the ages of 21 and 64 without 
hysterectomy history who completed a visit with a primary or gynecology provider within the prior 36 
months. Completed screening was defined as cytology and high-risk HPV testing within the prior 36-60 
months per age-based guidelines. The record was also queried for all colposcopy and LEEP (loop 
electrosurgical excision procedure) appointments with outcomes of completion, cancellation or no show. 
Completed colposcopy and LEEP volumes were subjected to univariate and multivariate analysis. 
Comparisons were made across patient age, race and payer status. 

Results: Cervical cancer screening declined significantly from 79% in 2019 (baseline) to 71% in 2020-
2021 (post-COVID). The number of completed colposcopies declined 16% from baseline, with 18% fewer 
colposcopies under age 30 and 11% fewer colposcopies over age 30. Colposcopy volumes declined 
among all races, with White and Black females completed colposcopy at 12% and 16% lower volumes 
compared to baseline. When patients were grouped by age, race and payer, multivariate analysis 
revealed a 30% decline in colposcopy volumes from baseline among Black females over age 50. Further 
analysis by payer showed a 7% decline among commercially insured and a 43% decline among Medicaid 
and Medicare insured. There was a 23% decline in 2020-2021 LEEP volumes compared to 2019 
(baseline). Changes in volumes were most notable in females under age 30 across all races, 
demonstrating a 47% decline between 2019 and 2020-2021. 

Conclusions: Significant declines in screening and management of abnormal screening results in post-
COVID period increase the risk of cervical cancer in this population. These findings will inform actions 
within our health system and our communities to address ongoing gaps in care.
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CHANGES IN HPV PREVALENCE, INCIDENCE, AND CLEARANCE AMONG MSM IN URUMQI, 
CHINA AFTER IMPLEMENTATION OF NONPHARMACEUTICAL INTERVENTIONS TO CONTROL 
COVID-19: AN INTERRUPTED TIME-SERIES ANALYSIS 

Tian Tian1, Leiwen Fu1, Zhen Lu1, Xinsheng Wu1, Bingyi Wang1, Xinyi Zhou1, Yi-Fan Lin1, Zewen 
Zhang2, Lirong Liu2, Miaomiao Xi2, Zhen Chen2, Jianghong Dai2, Huachun Zou1,3 
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Introduction: China implemented strict nonpharmaceutical interventions (NPIs) to respond to the 
outbreak of COVID-19. We aimed to assess the effects of COVID-19 NPIs on the HPV epidemic among 
men who have sex with men (MSM) in Urumqi, China. 

Methods: In our observational cohort study, we enrolled and followed HIV-uninfected MSM aged ≥18 
years in Urumqi, China, between September 1, 2016 and March 31, 2022. Anal swab samples were 
collected at each visit to test for HPV DNA. Our primary outcomes were the monthly prevalence, 
semiannual incidence (proportion of participants who had incident infections) and clearance (proportion of 
participants who had cleared infections) of HPV. We used interrupted time-series analysis to characterize 
the temporal trend in the monthly prevalence, semiannual incidence and clearance of HPV before 
(September 1, 2016 to July 16, 2020) and during the implementation of COVID-19 NPIs in Urumqi, China 
(July 17, 2020 to March 31, 2022). We used binomial segmented regression models to estimate the 
impact of COVID-19 NPIs on the primary outcomes. 

Results: We recruited 1296 MSM who contributed 5374 HPV tests. COVID-19 NPIs were associated with 
a 37.9% decrease in the prevalence (prevalence ratio [PR], 0.621; 95% CI, 0.465 to 0.830), 52.2% 
decrease in the incidence (risk ratio [RR], 0.478; 0.377 to 0.606), and 40.4% increase in the clearance 
(RR, 1.404; 1.212 to 1.627) of any HPV during the implementation of COVID-19 NPIs in Urumqi, China 
(since July 17, 2020). There was no marked change in the prevalence of individual HPV genotypes. The 
impact of COVID-19 NPIs on the incidence and clearance of HPV varied by HPV genotype. 

Conclusions: COVID-19 NPIs may lead to lower transmission and higher clearance of HPV among 
MSM. Efforts are needed to prepare for a potential rebound in HPV transmission as COVID-19 NPIs are 
reduced.
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SOCIAL DETERMINANTS OF HUMAN PAPILLOMAVIRUS VACCINE UPTAKE IN THE UNITED 
STATES: A SYSTEMATIC REVIEW 
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Introduction: Human papillomavirus (HPV) vaccine uptake remains low in the United States and 
disparities exist. Disparities have been identified in areas including income, race/ethnicity, and geographic 
location. However, little research exists that synthesizes empirical links between many other Social 
Determinants of Health (SDOH) and HPV vaccine uptake. This systematic literature review utilized the 
Healthy People SDOH Framework to assess studies analyzing empirical associations between 
determinants and HPV vaccination uptake among vaccine eligible populations in the U.S. 

Methods: Databases searched include PsycInfo and PubMed. The search string was developed based 
on SDOH key areas in the Healthy People SDOH Framework including education, neighborhood and built 
environment, health and healthcare, community context, and economic stability. Researchers used MeSH 
terms for Social Determinant of Health variables when possible. Included studies had been published 
since the release of the HPV vaccine and were U.S.-based, reviewed, quantitative, primary data sources 
that measured at least one SDOH and a measure of HPV vaccine uptake. Exclusion criteria were 
qualitative, non-U.S. based studies and interventions. Studies that met all inclusion criteria were 
assessed for empirical links between determinant areas and pregnancy following the Matrix Method 

Results: 113 studies met all inclusion criteria. Most represented areas include education, income, 
insurance, and healthcare utilization. No studies reported utilizing a SDOH framework. Most often, SDOH 
were included as demographics or control variables, not as main outcome variables. 

Conclusions: Implications of this research indicate a need to expand the range of Social Determinants of 
Health that are analyzed with HPV vaccine uptake in the U.S. and to focus interventions on social 
determinant areas that have empirical links with HPV vaccination uptake.
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ADVANCING EDUCATION ON HPV AND ITS RELATED DISEASES - IPVS EDUCATION COMMITTEE 

Marc Steben 
HPV global action, Chair Of Ipvs Education Committee, Montréal, Canada 

Introduction: The IPVS Education Committee has been working hard on several educational initiatives 
with the goal of educating HPV experts and non-experts working in the field. 

Methods: Our webinars in 2022 educated a wide range of professionals around the globe, with an 
average of 790 registrations and 303 attendees per webinar. The sessions were on basic science, clinical 
research, and public health. In total, over 290 questions were asked throughout the seminars, which 
received an average satisfaction score of 4.49/5. By the end of 2021, the committee launched the IPVS 
Education Center, a year-round platform for educational resources on HPV and its related diseases. The 
platform hosts the recordings of past webinars, materials of previous IPVCs (abstracts, e-posters, 
workshops, session recordings), and information on E-Oncologia and Project ECHO®. The E-Oncologia 
project in collaboration with the Catalan Institute of Oncology (ICO) saw an even higher impact than its 
first year. Through E-Oncologia, over 95 IPVS members registered to an online course on Cervical 
Cancer Prevention throughout 2021 and 2022. After completing the course, learners can apply to become 
tutors in their region and use the teaching materials to educate groups in their local institution or hospital. 
The first IPVS ECHO® meeting took place in May 2021. IPVS ECHO® is a telementoring initiative to 
support IPVS members in the clinical management of patients with HPV-related diseases. It consists of 
multidisciplinary meetings in which a brief didactic lecture is presented, followed by the presentation of 2 
patient cases by IPVS members, who receive management and follow-up recommendations by the 
experts present at the meeting. 

Results: The Education Committee is working on other innovative initiatives. Stay tuned! 

Conclusions: Committee: Marc Steben, Nelly Mugo, Mauricio Maza, Margaret Heffernan, Samara Perez, 
Elisabeth McClymont, Ida Ismail-Pratt, Joel Palefsky, Xavier Bosch, Assumpta Company, Kimon 
Chatzistamatiou, Hélène De Pauw Staff: Coralie Deguerville, Pamela Funes
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Introduction: Human papillomavirus (HPV) is among the most common sexually transmitted infections 
globally. The purpose of this review was to summarize the incidence and prevalence of HPV-related 
diseases in select Asia-Pacific (AP) regions. 

Methods: A systematic literature review was conducted from January 1, 2000, to February 25, 2022, 
using Medline and Embase. Observational studies reporting the incidence or prevalence of HPV-related 
disease among adults (age ≥ 18 years) from select areas in the South-East Asia and Western Pacific 
regions (including Hong Kong) were included. 

Results: A total of 3113 publications were identified, of which 299 were included. Incidence rates of HPV-
related disease were reported in 14 publications from Hong Kong, Japan, the Philippines, Singapore, 
South Korea, Taiwan, and Thailand. The reported incidence per 100,000 person-years (PY) ranged from 
0.2-13.7 for anal cancer (n=4 publications), 15.4-252.0 for cervical cancer (n=4 publications), and 0.2-
55.5 for head and neck cancer (n=7 publications). Prevalence outcomes were reported in 238 
publications from Bangladesh, Bhutan, Cambodia, Fiji, Hong Kong, Indonesia, Japan, Laos, Malaysia, 
Mongolia, Myanmar, Nepal, the Philippines, Singapore, South Korea, Sri Lanka, Taiwan, Thailand, and 
Vietnam. HPV prevalence ranged from 0.0%-100.0% among patients with anal cancer (n=4 publications) 
and from 9.1%-100.0% among patients with cervical cancer (n=39 publications). Among patients with 
genital warts in the Philippines, South Korea, and Taiwan (n=5 publications), HPV prevalence ranged 
from 0.0%-100.0%. The prevalence of HPV among patients with precancerous lesions ranged from 11.8-
100.0% (n=46 publications). HPV prevalence ranged from 0.0%-95.6% among patients with head and 
neck cancer (n=48 publications), 36.0%-79.6% among patients with penile cancer (n=4 publications), and 
44.0%-82.0% among patients with vaginal/vulva cancer (n=3 publications). 

Conclusions: The evidence from this SLR shows the high burden of HPV-related disease in the AP 
region. Methodological differences (e.g., population studied, detection methods, vaccination status) may 
contribute to the high data variability.
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AWARENESS AND KNOWLEDGE OF HPV AND ITS ROLE IN CERVICAL SCREENING AMONG 
WOMEN IN GREAT BRITAIN: AN ONLINE POPULATION-BASED SURVEY 

Jo Waller, Frances Waite, Laura Marlow 
King's College London, Comprehensive Cancer Centre, London, United Kingdom 

Introduction: HPV primary testing and concomitant extensions to screening intervals are being 
implemented around the world. Where this has not been clearly communicated, there has been public 
backlash. We explored HPV awareness and knowledge about primary HPV screening in Great Britain 
where it has been in place for several years. Scotland and Wales recently extended screening intervals 
from 3 to 5 years for 25-49 year-olds; England is yet to make this change. 

Methods: Women aged 18-70 (n=2,037) were recruited by YouGov from their online panel in August 
2022. The weighted sample was population representative by age, region, education, and social grade. 
We measured HPV awareness, knowledge (excluding those unaware of HPV) using eight true/false 
items, and understanding of the role of HPV testing in cervical screening. We also assessed demographic 
characteristics and screening status. 

Results: Overall, 76% of women were aware of HPV of whom 64% had heard about it in the context of 
cervical screening and 71% in the context of HPV vaccination. When asked to identify the statement 
describing how cervical screening works, only 12% correctly selected the statement reflecting HPV 
primary screening (13% in screening-eligible women). Mean knowledge score was 3.7 out of 8 (SD=2.2). 
Most participants aware of HPV knew that an HPV-positive result does not mean a woman will definitely 
develop cervical cancer (73%) but far fewer were aware of the slow timeline for HPV to become cancer 
(19%). 

Conclusions: Even though HPV testing has been used in the screening programme in Britain since 
2011, only 3 in 4 women are aware of the virus, and knowledge of HPV primary screening is very low, 
even among women of screening age. This points to continued need for awareness-raising campaigns to 
ensure informed choice about screening and mitigate public concern when screening intervals are 
extended.
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RISING CERVICAL CANCER LATE-STAGE OCCURRENCE AND NO CHANGE IN MORTALITY IN 
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Introduction: Cervical cancer incidence is rising rapidly in Puerto Rico (PR). However, whether the 
increase is real or reflective of increased diagnostic scrutiny remains unclear. We describe trends in 
cervical cancer incidence according to stage at diagnosis and mortality trends in PR compared to the 
United States (US). 

Methods: We analyzed 2001-2019 data from the PR Central Cancer Registry and the Surveillance, 
Epidemiology, and End Results Program (SEER). Cervical cancer cases were identified using the 
International Classification of Diseases for Oncology, 3rd Edition site codes C53.0 to C53.9 and histology 
codes 8010 to 8671 and 8940 to 8941. SEER*Stat, version 8.4.0 was used to calculate incidence and 
mortality rates. Joinpoint Regression Program software, version 4.9.1.0 (Division of Cancer Control & 
Population Sciences), was used to estimate average annual percent changes (AAPCs). 

Results: From 2001-2019, the overall cervical cancer incidence increased 1.8%/year (95%CI, 0.6% to 
3.0%) (from 9.2/100,000 to 11.7/100,000] in PR. In the US, AAPC during this time was -0.9 [95%CI, -
1.3% to -0.6%. In PR, AAPC for localized stage cervical cancer was 1.0% [95%CI, -2.8% to 4.9%], while 
rapid increase occurred for regional (AAPC, 1.5% [95%CI, 0.1% to 2.8%]) and distant stage cancer 
(AAPC, 5.0% [95%CI, 1.9% to 8.2%]). In the US, AAPC for localized stage was -1.7% [95%CI, -2.1% to -
1.3%], regional stage was -0.5% [95%CI, -1.6% to 0.6%], and distant stage was -0.1% [95% CI, -1.4% to 
1.2%] during the same period. During 2001-2019, no change in mortality occurred for PR (AAPC, 0.0% 
[95%CI, -1.4% to 1.4%]); in the US, AAPC in mortality was -1.1% (95%CI, -1.6% to -0.7%). 

Conclusions: Increased occurrence of late-stage disease in PR, with concurrent no change in mortality, 
suggests that the rising cervical cancer incidence is real. Future research must elucidate the factors that 
underlie the increase to address the magnifying disparities.
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PATIENT ACCEPTABILITY OF A CERVICAL HPV SCREEN AND TREAT PROGRAM IN HAITI 

Rachel Masch1, Michael Anello2, Kathy Walmer2, Thermozier Danache3, David Walmer2 
1Basic Health International, Ob/gyn, Pittsburgh, United States of America, 2Family Health Ministries, 
Public Health, Chapel Hill, United States of America, 3Family Health Ministries, Public Health, Leogane, 
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Introduction: Haiti has one of the highest incidence rates of cervical cancer in the world. HPV self-
sampling has been shown to increase access to screening. In April, 2019 Basic Health International and 
Family Health Ministries implemented a screen and treat strategy using HPV self-testing followed by 
ablation for HPV+ women in one urban (Port au Prince, PAP) and one rural (Tom Gato, TG) clinic. A 
patient acceptability questionnaire was collected after the HPV collection at each site 

Methods: Women aged 30–49-year-old from PAP and TG were enrolled from 4/09/19 to 7/01/22 and 
taught to self-collect HPV samples by trained health promoters. A patient acceptability questionnaire was 
collected and included queries on understanding instructions, comfort, accuracy of test, pain, 
embarrassment, home collection, and whether they would recommend this to a friend. 

Results: More than 97% of women at PAP and 99% at TG strongly agreed/agreed to understanding the 
instructions, felt they collected the sample correctly, and were not embarrassed by the collection process 
(74% at PAP, 85.6% at TG). However, the two sites differed in whether they thought self-collection was 
painful (17.4% PAP, 32.2% TG); whether they would feel comfortable collecting the sample at home 
(63.5% PAP, 38.7% TG); if they thought the results would be accurate (46.1% PAP, 87% TG) and 
whether they would recommend it to a friend (73% PAP, 97.2% TG). 

Conclusions: Women from urban and rural clinics in Haiti agreed that the instructions for HPV self-
collection were easy to understand, felt they collected it properly and were not embarrassed. However, 
they differed in their perception of how painful it was, whether they would feel comfortable collecting at 
home, whether they thought the results would be accurate and if they would recommend it to a friend. 
Further research is needed to see if these differences persist in other areas of Haiti



  

1129 
 

Shift 02-274 / #884 

Poster Viewing 
POSTER VIEWING - SHIFT 02: PUBLIC HEALTH, EPIDEMIOLOGY AND IMPLEMENTATION 
SCIENCE-03K. OTHER PUBLIC HEALTH, EPIDEMIOLOGY AND IMPLEMENTATION SCIENCE 
RESEARCH 
04-20-2023 7:00 AM - 4:00 PM 

THE INCIDENCE OF HPV-ASSOCIATED CANCERS AMONG DISAGGREGATED ASIAN AMERICAN 
AND PACIFIC ISLANDER ETHNOGEOGRAPHIC REGIONS AND ETHNICITIES: A POPULATION-
BASED STUDY IN THE UNITED STATES 

Jaimie Shing1, Jereme Corbin2, Aimee Kreimer1, Loretto Carvajal1, Kekoa Taparra3, Meredith 
Shiels1, Jacqueline Vo1 
1US National Cancer Institute, Division Of Cancer Epidemiology And Genetics, Rockville, United States of 
America, 2Davidson College, Political Science Department, Davidson, United States of 
America, 3Stanford Medicine, Department Of Radiation Oncology, Palo Alto, United States of America 

Introduction: Asian Americans (AAs) and Pacific Islanders (PIs) have low human papillomavirus (HPV) 
vaccination and cancer screening rates versus other races/ethnicities. AAs and PIs are often aggregated 
in research, masking disparities characterized by varying immigration patterns and cultural/religious 
beliefs. We examined HPV-associated cancer incidence among AA and PI individuals by 
ethnogeographic region and ethnicity. 

Methods: Using the Surveillance, Epidemiology, and End Results specialized AA and PI database, we 
calculated 1990-2014 age-adjusted incidence per 100,000 and 95% confidence intervals (95%CIs) for 
cervical carcinoma, oropharyngeal squamous cell carcinoma (SCC), vulvar SCC, vaginal SCC, anal SCC, 
and penile SCC, by region (and ethnicity): South Asian (Asian Indian/Pakistani), East Asian (Chinese, 
Japanese, Korean), Southeast Asian (Filipino, Kampuchean, Laotian, Vietnamese), and PI (Native 
Hawaiian, other PI). Rate ratios (RRs) were calculated, compared to South Asians (Asian 
Indians/Pakistanis). Trends were estimated using Poisson regression. 

Results: Among females, regional differences were observed for cervical carcinoma, vulvar SCC, and 
anal SCC (Fig1). Notably, the aggregated cervical carcinoma incidence was 7.6 (95%CI=7.4-7.7) but 
ranged from 4.5 (95%CI=4.0-5.1; South Asian) to 10.1 (95%CI=9.7-10.4; Southeast Asian); compared to 
South Asians, rates were significantly higher for all regions and ethnicities (RR range=1.2-4.6) (Fig2). 
Large differences occurred across ethnicities (Fig3); among Southeast Asians, cervical carcinoma rates 
ranged from 8.5 (95%CI=8.1-8.9; Filipino) to 20.7 (95%CI=17.2-24.6; Laotian). Among males, regional 
differences were observed for oropharyngeal SCC, anal SCC, and penile SCC. Specifically, the 
aggregated oropharyngeal SCC incidence was 1.8 (95%CI=1.7-1.9) but was substantially higher for PIs 
(4.2; 95%CI=3.5-5.0); rates were significantly higher for Vietnamese (RR=1.4), Kampuchean (RR=2.3), 
and Native Hawaiian (RR=3.3) males versus Asian Indian/Pakistani males. Cancer site-specific time 
trends also varied across 
ethnicities. 
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Conclusions: We observed heterogeneity in HPV-associated cancer incidence among AAs and PIs. 
Future studies among AAs and PIs should disaggregate by ethnogeographic region and/or ethnicity to 
better address disparities between subpopulations.
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CERVICAL CANCER SCREENING AMONG ELDERLY WOMEN– LESSONS LEARNT FROM A 
RESOURCE-LIMITED SETTING IN UGANDA 

Gertrude Namale1, Emmanuel Sendaula2, Hilda Achayo3, Silas Masari1, Josephine Kaleebi4 
1Reach Out Mbuya Community Health Initiative, Medical, Kampala, Uganda, 2Reach Out Mbuya 
Community Health Initiative, M&e, Kampala, Uganda, 3Reach Out Mbuya Community Health Initiative, 
Community And Social Support, Kampala, Uganda, 4Reach Out Mbuya Community Health Initiative, 
Administration, Kampala, Uganda 

Introduction: In Uganda, frailty has constrained the utilization of cervical cancer screening services. The 
burden is exacerbated especially among the marginalized elderly. We report our lessons learnt from a 
community-based cervical cancer screening project among women aged ≥60 years in rural Uganda. 

Methods: We nested a community-based cervical cancer screening project into a rural facility located in 
Luweero district. The strategy involves targeted mobile out reaches to frail elderly women. We have 
mentored a pool of elderly peer educators to capture emerging issues. The strategy also focuses on 
psychosocial support, social protection and advocacy for rights and justice. Visual inspection with acetic 
acid and Pap smears are performed to consecutive elderly women by trained medical personnel. Health 
education is given before screening. Primary care level cryotherapy for pre-cancerous cervical lesions is 
offered. Women requiring further management are referred to the district hospital. 

Results: Lessons learnt: From our programmatic experience, majority of the elderly women in our care 
are weak, sickly and can hardly afford the costs of traveling to health facilities. They live in rural 
communities where poverty is rife, economic opportunities and medical support are limited. Interestingly, 
social and cultural values take precedence over treatment for cervical cancer in elderly women. 
Furthermore, the majority of the elderly are not prepared for old age and it takes a human understanding 
to work with the aged. However, working with elderly peers has increased responsiveness and demand 
creation for cervical cancer screening. Aging comes with frailty and vulnerability thus family support 
mechanisms are crucial for care of the elderly. 

Conclusions: As cervical cancer prevention and control services are being scaled up in sub-Saharan 
Africa, Uganda inclusive, age specific approaches are needed to increase screening coverage and 
control. Cervical cancer services need to be tailored to the individual needs of the elderly women in 
resource limited settings.
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ORAL HPV PREVALENCE BY GENOTYPE AMONG MEN WITH HIV IN PUERTO RICO, BRAZIL, AND 
MEXICO 

Julie Rathwell1, Timothy Wilkin2, Luisa Villa3, Bradley Sirak1, Michael Schell4, Eduardo Lazcano-
Ponce5, Jorge Santana-Bagur6, Betania Allen-Leigh7, Alejandra Portillo-Romero7, Roberto Silva8, Lenice 
Galan De Paula9, Giana Mota9, Kimberly Isaacs-Soriano1, Vikrant Sahasrabuddhe10, Caique 
Mello11, Anna Giuliano1 
1Moffitt Cancer Center, Center For Immunization & Infection Research In Cancer, Tampa, United States 
of America, 2Weill Cornell Medicine, Infectious Diesease, New York, United States of 
America, 3Universidade de São Paulo, Department Of Radiology And Oncology, Sao Paulo, 
Brazil, 4Moffitt Cancer Center, Biostatistics And Bioinformatics, Tampa, United States of 
America, 5National Institute of Public Health, N/a, Cuernavaca, Mexico, 6The University of Puerto Rico 
School of Medicine, Medicine, San Juan, Puerto Rico, 7National Institute of Public Health, Center For 
Population Health Research, Cuernavaca, Mexico, 8Centro de Referencia e Treinamento em DST/Aids, 
N/a, Sao Paulo, Brazil, 9Fundação Faculdade de Medicina, Cancer Institute Of The State And São Paulo, 
Sao Paulo, Brazil, 10National Cancer Institute, Division Of Cancer Prevention, Rockville, United States of 
America, 11Weill Cornell Medicine, Infectious Diseases, New York, United States of America 

Introduction: HPV-related oropharyngeal cancer (HPV-OPC) incidence is increasing among men with 
highest risk in men living with HIV (MWH). HPV vaccine efficacy against HPV-OPC has been inferred 
from effectiveness against anal and cervical cancer but has not been established through trials. A clinical 
trial in the US-Latin American-Caribbean HIV/HPV-Cancer Prevention Clinical Trials Network (ULACNet) 
was designed to evaluate 9vHPV vaccine efficacy for prevention of persistent (≥6 month) oral HPV 
infection among MWH. This study reports detection of prevalent oral HPV prior to vaccination. 

Methods: A double-blind, placebo-controlled trial among MWH aged 20-50 years (n=500) is on-going in 
Brazil, Mexico, and Puerto Rico. MWH are randomized 1:1 to receive 9vHPV vaccine or placebo on Day 
1, and Months 2 and 6, with randomization stratified by country and age group. Day 1 oral HPV 
prevalence among all MWH enrolled was evaluated using the SPF10 PCR-DEIA-LiPA25 system (DDL 
Diagnostic Laboratory, the Netherlands). HPV genotype distribution was examined for the overall trial 
cohort and by country and age group (20-30, 31-40, and 41-50 years). Comparisons by country and by 
age group were tested using Pearson's Chi-squared test. 

Results: Trial enrollment began February 2021; as of October 6, 2022, 354 participants were enrolled 
(175 Brazil, 149 Mexico, and 30 Puerto Rico) with enrollment completion expected by February 2023. 
Oral HPV prevalence was 17.2%, 7.3%, 6.2%, and 1.0% for any HPV type, oncogenic HPV, 9vHPV 
types, and HPV 16 respectively. The most commonly detected oncogenic HPV types were HPV 33 (3.6%) 
and HPV 35 (1.6%). There were no significant differences in oral HPV type distribution between countries 
or age groups although MWH ages 41-50 consistently had higher prevalence of any HPV, oncogenic 
HPV, and HPV 16 compared to ages 20-30 and 31-40. 

Conclusions: Among MWH, prevalence of oncogenic HPV, particularly HPV16, was low and similar 
across age groups and countries.
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CONSIDERATIONS FOR A CERVICAL CANCER SCREENING PROGRAM AMONG WOMEN IN LOW-
RESOURCE SETTINGS IN LAGOS NIGERIA: A QUALITATIVE STUDY 

Tope Olubodun1, Mobolanle Balogun2, Kofoworola Odeyemi2, Oluwakemi Odukoya2, Adedoyin 
Ogunyemi2, Oluchi Kanma-Okafor2, Ifeoma Okafor2, Ayodeji Olubodun3, Oluwatoyin 
Ogundele4, Babatunde Ogunnowo2, Akin Osibogun2 
1Federal Medical Center Abeokuta, Department Of Community Medicine And Primary Care, Abeokuta, 
Nigeria, 2College of Medicine, University of Lagos, Department Of Community Health And Primary Care, 
Lagos, Nigeria, 3Olabisi Onabanjo University Teaching Hospital, Accident And Emergency Department, 
Sagamu, Nigeria, 4Ladiya Hospital, General Practice, Zaria, Nigeria 

Introduction: In developing countries cervical cancer remains the second most common cancer in 
women. Women residing in low-resource settings such as those residing in slums have a higher risk of 
cervical cancer, and lower uptake of cervical cancer screening. Diverse barriers influence the uptake of 
cervical cancer screening among women in low-resource settings. This qualitative study was conducted 
prior to the introduction of a cervical cancer screening program in two slum areas in Lagos Nigeria and 
explored women’s knowledge about cervical cancer, and their perceived barriers and recommendations 
for the program. 

Methods: Four focus group discussions (FGD) were conducted among 35 women between the ages of 
21 – 65 years residing in two urban slums in Lagos, Nigeria. Voice recordings were transcribed verbatim 
and thematic analysis was done. 

Results: Majority of the women were not aware of cervical cancer and none knew the symptoms or risk 
factors of cervical cancer. Participants were of the opinion that a cervical cancer screening program 
would be well accepted in the community, however, expressed concerns about the cost of the screening 
test and the sex of the person performing the test. The recommendations proffered for a successful 
cervical cancer screening program include; reducing the cost of the test or providing the test free of 
charge, using female health care providers, using a private location within the community or nearby 
primary health center, having people that speak the local language as part of the team, and publicizing 
the program with the use of SMS, phone calls, town crier, and health talks. 

Conclusions: Interventions to increase uptake of cervical cancer screening among women in low 
resource settings should improve knowledge of cervical cancer and address barriers to cervical cancer 
screening such as cost, distance, and as much as possible, sex of the healthcare provider should be 
considered.
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EVIDENCE FOR THE CONSTRUCT VALIDITY OF THE PATIENT ANAL CANCER KNOWLEDGE 
SCALE (PACKS) AMONG A SAMPLE OF BLACK AND HISPANIC SEXUAL AND GENDER 
MINORITIES 

Christopher Wheldon1, Lisa Eaton2, Ryan Watson2 
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of of Connecticut, Department Of human Development And family Sciences, Storrs, United States of 
America 

Introduction: Anal cancer disproportionately impacts Black and Hispanic men who have sex with men 
and transgender women (MSM/TGW) who have high rates of HIV. Lack of anal cancer information is a 
major barrier to the utilization of primary and secondary prevention (i.e., vaccination and screening). A 
validated measure of anal cancer knowledge is needed to assess patient education needs. The purpose 
of this study was to evaluate the construct validity of the Patient Anal Cancer Knowledge Scale (PACKS). 

Methods: Data were from Black and Hispanic MSM (aged 18–30 years) in the U.S. who were participants 
in larger cohort study (Ntotal=300). Only participants aware of anal cancer (63%) were administered the 
PACKS (n=188). We hypothesized as a 3-factor scale representing (1) risk and primary prevention (9-
items), (2) symptoms (5-items), and (3) screening (3-items). Responses were recorded as Yes/No/Not 
Sure. Construct validity was assessed using Confirmatory Factor Analysis and bivariate statistics. 

Results: The 3-factor model demonstrated adequate fit (RMSEA=0.02; CFI=0.99). All items loaded on 
their respective factors (p<0.01). The most discriminating items for each factor were as follows: Risk & 
Primary Prevention (Factor 1: there is a vaccine proven to prevent anal cancer), Symptoms (Factor 2: 
feeling lump or mass in the anus), and Screening (Factor 3: abnormal pap means that abnormal cells 
might turn into cancer). Scale scores indicated low/moderate anal cancer knowledge and acceptable 
reliability: Factor 1 (M=3.5; SD=2.3; Range:0-9; α=.71), Factor 2 (M=2.9; SD=1.9; Range:0-5; α=.85), and 
Factor 3 (M=2.0; SD=1.2; Range:0-3;α=.79). History of HPV vaccination (51.3%) was positively correlated 
with factors 1-3, respectively (r=0.25, 0.16, 0.15; p<0.05). 

Conclusions: The PACKS demonstrated good construct validity related to knowledge of anal cancer 
risk/prevention, symptoms, and screening. Limited anal cancer awareness and knowledge among Black 
and Hispanic MSM is a potential barrier to the uptake and utilization of prevention recommendations.



  

1137 
 

Shift 02-279 / #1048 

Poster Viewing 
POSTER VIEWING - SHIFT 02: PUBLIC HEALTH, EPIDEMIOLOGY AND IMPLEMENTATION 
SCIENCE-03K. OTHER PUBLIC HEALTH, EPIDEMIOLOGY AND IMPLEMENTATION SCIENCE 
RESEARCH 
04-20-2023 7:00 AM - 4:00 PM 

FROM HPV TO COVID-19 AND BEYOND: LEVERAGING THE POWER OF SEROLOGY AND 
STANDARDS 

Ligia Pinto, Troy Kemp 
Frederick National Laboratory for Cancer Research, Vaccine Immunity And Cancer Directorate, 
Frederick, United States of America 

Introduction: The SARS-CoV-2 pandemic created a crucial need for high quality serology assays to 
evaluate seroprevalence and antiviral immune responses. The initial flood of serology assays entering the 
market with inadequate performance emphasized the urgent need of standardization and independent 
evaluation. 

Methods: To assist in the pandemic response, the HPV Serology Laboratory (HSL) at the Frederick 
National Laboratory for Cancer Research leveraged their HPV serology and standards expertise and 
partnerships and quickly pivoted to develop SARS-CoV-2 assays and standards. In April 2020, HSL 
engaged in a trans-governmental collaboration to independently evaluate the performance of commercial 
SARS-CoV-2 serology assays and help inform U.S. Food and Drug Administration (FDA) regulatory 
decisions. This was the nation’s first independent SARS-CoV-2 serology assay performance evaluation 
program, which was established to assist the FDA on the evaluation of the quality of the emerging 
commercial SARS-CoV-2 antibody tests. 

Results: HSL developed the SARS-CoV-2 ELISA assays based on their HPV ELISA platform, built the 
first assay evaluation panel and started the assay evaluations in April 2020. HSL conducted over 91 
serology evaluations and about one-third (n= 27) achieved Emergency Use Authorization. Data for all 
evaluations are available at the FDA and CDC websites 
(https://open.fda.gov/apis/device/covid19serology/, and https://www.cdc.gov/coronavirus/2019-
ncov/covid-data/serology-surveillance/serology-test-evaluation.html). In addition, the HSL produced the 
first U.S. SARS-CoV-2 Serology Standard using the same approach followed for the HPV standards, and 
made it available to the scientific community to enable comparison of results across different studies and 
vaccines. This work led to the establishment of the SARS-CoV-2 Serological Sciences Network (SeroNet) 
in October 2020. SeroNet is a multidisciplinary research network with the overall goal of expanding the 
nation’s capacity for SARS-CoV-2 serologic testing and advancing the understanding of immune 
responses to SARS-CoV-2 infection and vaccination among diverse populations. 

Conclusions: Our standardization infrastructure and framework can be used as a model for other 
infections and technologies.
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MULTILEVEL DETERMINANTS OF PAP TEST RECEIPT IN WOMEN LIVING WITH HIV: INDIVIDUAL, 
CLINICAL AND HEALTHCARE LEVEL PATTERNS OF CERVICAL CANCER PREVENTION 
MODALITIES 
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Introduction: Women living with HIV(WLH) have interacting, synergistic interactions between HIV and 
HPV infection, elevating risk of developing HPV-associated cancers. We examined patterns of cervical 
cancer screening and prevention modalities that occur at the individual, clinical and healthcare level 
amongst diverse WLH. 

Methods: Retrospective chart reviews, using New Jersey Ryan White Part D CAREWare 6 administrative 
reports between 2015 – 2019, identified WLH engaged in HIV care. Abstracted information included: 
patient demographics, cervical cancer screening, HIV care indicators, sexually transmitted infection 
screenings, insurance coverage, housing status and clinic engagement. Chi-square tests identified 
factors associated with ever receipt of Pap test during 2015-2019. 

Results: Among the 925 WLH included, the majority were NH-Black, mean age of 45.6(SD=12.6) and 
mean years living with HIV was 16.9(SD=7). Overall, Pap test utilization was high (89%), which varied 
from 68% to 100% among the seven different clinics. Cervical cancer screening prevention modalities: 
HPV co-testing (p<0.001), receipt of HPV vaccine (p=0.033), and HIV care indicators, including viral 
suppression (p<0.001) and CD4 cell count (p=0.002) were associated with receipt of Pap test. In addition, 
being engaged in routine clinic visits (p<0.001) was also associated with Pap test receipt. Healthcare 
level determinants such as colocation of OB/GYN and HIV services had higher rates of Pap Test receipt 
(90% vs. 78%, p=0.001) compared to those who were co-located within the larger healthcare facility (90% 
vs 68%, p<0.001). Additionally, Pap test receipt was higher within the HIV clinic (90% vs 80%, p=0.003) 
compared to those with Pap tests outside of the HIV clinic (90% vs. 77%, p<0.001). 

Conclusions: Multilevel factors influenced Pap test receipt, most WLH received a Pap test within a 5-
year period however HPV vaccination was low. As a group with increased risk of cervical cancer 
development, routine HPV vaccination and identification of multilevel barriers to vaccine uptake should be 
further explored.
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EDUCATIONAL CAMPAIGN DEVELOPMENT FOR THE PROMOTION OF THE HPV VACCINE IN 
PUERTO RICO AND TEXAS 
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Introduction: Human Papilloma Virus (HPV) is the most common sexually transmitted infection. Despite 
the availability of an effective vaccine, HPV vaccination uptake is suboptimal in the United States. Over 
the past decade, the Puerto Rico Community Cancer Control Outreach Program (PRCCCOP) has 
implemented strategic, evidence-based practices developing culturally specific educational programs and 
training for HPV vaccination uptake in Puerto Rico (PR). Recently, our long-term partner, UTHealth, has 
also initiated the dissemination of PRCCCOP programs in Texas (TX). 

Methods: Qualitative data from focus groups and key informants, as well as epidemiological and 
Sociobehavioral indicators, served as key steps in planning two bilingual (Spanish/English) educational 
campaigns disseminated in PR and TX. 

Results: Our educational campaigns focus on raising awareness of the importance of HPV vaccination 
for cancer prevention. Actuemos a Tiempo addresses parental concerns about the vaccination of children 
aged 9-17. Parents in PR are also reminded that HPV vaccination is required for school attendance. Si Te 
Falta Te Toca targets adults aged 18-26 who have not initiated or completed their HPV-vaccine series. 
Both campaigns feature culturally and audience-relevant educational materials (flyers, videos, postcards, 
and radio and television adverts) and workshops, all available on our websites. Health promoters have 
assisted campaign dissemination thru participation at community, school, and college health fairs. 
Collaborations with clinics (private and public) and community-based organizations have also allowed us 
to reach our target populations through educational material dissemination and radio and television 
appearances. A solid social media presence has allowed us to disseminate these campaigns extensively. 

Conclusions: Conclusion: To efficiently deliver an HPV prevention and vaccination campaign, the 
messaging and delivery must address the needs and preferences of the target groups. We aim our 
ongoing efforts help raise awareness about the importance of vaccination to eliminate HPV-related 
cancers.
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HUMAN PAPILLOMAVIRUS VACCINE UPTAKE: ATTITUDES AND PRACTICES AMONG 
MOROCCAN PHYSICIANS 
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Introduction: Cervical cancer is considred as a major public health problem worldwide. In Morocco, 
cervical cancer is a serious public health problem with an estimated number of 2165 new cases and 1199 
deaths in 2020. The Human PapillomaVirus (HPV) vaccine has been available in Morocco since 2008 but 
it is not currently included in the national programme for prevention of cervical cancer. Few data are 
available on physicians' practices and attitudes toward HPV vaccine. Hence, this study aim to evaluate 
physicians’ awareness and practice towards HPV vaccine and to highlight the main factors affecting 
physicians’ recommendation of this vaccine in Morocco, as well as the level of physicians' willingness to 
recommend this vaccine. 

Methods: We have carried out a structured interviewer-administered questionnaire with 500 physicians in 
different Moroccan regions between March 2019 and March 2020. 

Results: This study showed an insufficient level of awareness of the most common types of HPV 
associated with genital warts (14.2%) and of the most common types of HPV associated with cervical 
cancer (36.6%). The rate of HPV vaccine recommendation did not exceed 16.6%. However, more than 
63% of participants who were aware of HPV vaccine were willing to recommend it for their future eligible 
patients. Age (p-Value<0.01), sector of activity (p-Value<0.01), awareness of the two most common types 
of HPV associated with genital warts (p-Value=0.02), of the vaccine schedules (p-Value=0.03) and of the 
commercial name of this vaccine (p-Value <0.01), were significant factors influencing physicians’ 
recommendation of HPV vaccine. 

Conclusions: Indeed, raising physicians’ awareness and including the HPV vaccine in national 
programme for the prevention of cervical cancer are urgently needed to improve both; physicians’ 
awareness of HPV and HPV vaccine and, HPV vaccine coverage within moroccan population.
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COVERAGE OF THE PAP SMEAR IN DIFFERENT INFORMATION SYSTEMS: SITUATION OF THE 
FEDERAL DISTRICT, BRAZIL. 

Carla Marques1,2, Caroline Rodrigues1, Vinícius Rodovalho2, Heidy Rondon3, Julia Gage4, Mark 
Schiffman5, Ana Cecilia Rodriguez6, Tainá Alencar1, Ana Ribeiro1 
1Oswaldo Cruz Foundation (Fiocruz), Center For Epidemiology And Health Surveillance, Brasília, 
Brazil, 2University of Brasília (UnB), Department Of Public Health, Faculty Of Ceilândia, Brasília, 
Brazil, 3Fiocruz Oswaldo Cruz Foundation, Center For Epidemiology And Health Surveillance, Brasilia, 
Brazil, 4National Cancer Institute, Center For Global Health/division Of Cancer Epidemiology And 
Genetics, Rockville, United States of America, 5National Cancer Institute, Clinical Epidemiology Unit, 
Clinical Genetic Branch, Division Of Cancer Epidemiology And Genetics, Rockville, United States of 
America, 6National Cancer Institute, Division Of Cancer Epidemiology And Genetics, Rockville, United 
States of America 

Introduction: Cervical cancer (CC) was the third most common type of cancer among women in Brazil in 
2021 according to the National Cancer Institute (INCA). The periodic performance of the Pap smear 
remains the most adopted strategy for screening in Brazil. The aim of this study was to analyze the 
coverage of the Pap smear in women aged 25 to 64 years in the Federal District (DF), Brazil from 2019 to 
2021 from two health information systems. 

Methods: Data from the SISAB (Health Information System for Primary Care) and SISCAN (Cancer 
Information System) information systems of Pap smear tests performed on women aged 25 to 64 years in 
the period from 2019 to 2021 in the Federal District, Brazil, were used. The SISAB uses the coverage 
indicator of the Pap smear for payment purposes to primary health care (PHC) teams. The SISCAN aims 
to register tests for screening and diagnostic investigation. The proportion of women between 25 and 64 
years of age treated in PHC who underwent at least 1 pap smear in the 3-year interval was considered, in 
relation to the total number of women in the same estimated age group of the Federal District (Table 
1). 

 

Results: In 2019, SISCAN registered the care of 57,175,000 women and the SISAB, 35,187,000 and in 
2021 SISCAN registered the care of 38,516,000 women and the SISAB, 60,673,000 women. Coverage in 
the SISAB went from 7 to 11%, even considering the Covid-19 pandemic and coverage in SISCAN went 
from 12 to 7% (Table 
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2). 

 

Conclusions: Information systems are indispensable tools for the proper functioning of a health system 
and assist in decision making. Unified information-based health systems enable reliable monitoring and 
evaluation of this information, enabling both CC screening and PHC financing purposes.
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THE BURDEN OF HPV IN HEAD AND NECK CANCERS - THE BROADEN JAPAN STUDY 

Edith Morais1, Ya-Ting Chen2, Craig Roberts3, Anna Giuliano4, Haitham Mirghani5, Hisham 
Mehanna6, Tim Waterboer7, Miquel Angel Pavon Ribas8, Laia Alemany Vilches9 
1MSD France, Center For Observational And Real World Evidence, Puteaux, France, 2Merck & Co., Inc., 
Center For Observational And Real-world Evidence, Rahway, United States of America, 3Merck & Co., 
Inc., Center For Observational And Real World Evidence, North Wales, United States of America, 4Moffitt 
Cancer Center, Center For Immunization And Infection Research In Cancer, Tampa, United States of 
America, 5Hôpital Européen Georges Pompidou, Otorhinolaryngology - Head & Neck Surgery, Paris, 
France, 6University of Birmingham, Institute Of Head & Neck Studies And Education (inhanse), 
Birmingham, United Kingdom, 7DKFZ, Infections And Cancer Epidemiology, Heidelberg, 
Germany, 8Institut Català d'Oncologia, Cancer Epidemiology Research Programme (prec), Hospitalet del 
Llobregat, Spain, 9Catalan Institute of Oncology, Cancer Epidemiology Research Program, HOSPITALET 
LLOB., Spain 

Introduction: Human Papillomavirus (HPV) is a cause of a sub-set of head and neck cancers (HNC). 
Based on tissue samples collected from 1990 to 2012, Castellsagué et al. estimated that 22.4%, 4.4%, 
and 3.5% of oropharyngeal, oral cavity, and laryngeal cancers, respectively, were attributable to HPV. 
Recent studies have reported an increase in the proportion of oropharyngeal cancers (OPC) caused by 
HPV. This may be due to changes in sexual practices since the 1970s combined with the decrease of 
other risk factors particularly smoking. Evidence on the attributability to HPV for non-OPCs is very limited, 
as clinical guidelines do not recommend routine HPV testing for these sites. This study aims to estimate 
the fraction of HNC attributable to HPV per anatomic site, in two time periods (2008-2009 and 2018-2019) 
in five European and two Asian countries (France, Germany, Italy, Portugal, Spain, China and Japan). 

Methods: A non-interventional, cross-sectional study of patients diagnosed with HNC is conducted in a 
sample of hospitals with established local biobanks in the seven participant countries. 

Results: Approximately 9,000 patients diagnosed with HNC during the two defined study periods, with 
HNC tissue available, will be included in the study. Tissue samples will undergo three HPV tests 
(detection of HPV DNA, and HPV E6*I mRNA, and assessment of p16INK4a expression) at a central 
laboratory. Analyses to estimate the country-specific, regional and global proportion of HNC attributable 
to HPV will be stratified by single and grouped HNC anatomic sites (OPC vs non-OPC). Results in Japan 
are expected by end of 2022. 

Conclusions: The results from this study will contribute to the understanding of the past (2008-2009) and 
current (2018-2019) involvement of HPV in HNC at OPC and non-OPC anatomic sites using a 
standardized methodology for HPV testing via a central laboratory.
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CAPACITY BUILDING FOR THE PREVENTION OF HPV-RELATED CANCERS AND PROMOTION OF 
THE HPV VACCINE IN PUERTO RICO AND TEXAS 

Ileska Valencia-Torres1, Yara Sanchez-Cabrera2,3, Maria Fernandez1, Vivian Colon-Lopez2 
1The University of Texas Health Science Center at Houston School of Public Health, Center For Health 
Promotion And Prevention Research, Houston, United States of America, 2University of Puerto Rico 
Comprehensive Cancer Center, Division Of Cancer Control And Population Sciences, San Juan, Puerto 
Rico, 3University of Puerto Rico, Medical Science Campus, San Juan, Puerto Rico 

Introduction: Human Papilloma Virus (HPV) is the most common sexually transmitted infection 
worldwide. Despite the availability of an effective vaccine, HPV vaccination uptake is suboptimal in the 
United States. The Puerto Rico Community Cancer Control Outreach Program (PRCCCOP) along with 
our long-term partner, UTHealth, has developed an HPV vaccination training series tailored to healthcare 
professionals and public health workers for implementation in Puerto Rico (PR) and Texas (TX). 

Methods: We conducted structured qualitative interviews with healthcare providers (physicians, nurses, 
and medical assistants) and public health workers (health educators, community health workers, health 
promoters (promotores), and undergraduate and graduate student volunteers) to determine knowledge 
about HPV, HPV vaccination, HPV vaccine communication strategies and recommendation practices 
including barriers and facilitators. We used the Coding and Analyzing Method to categorize interview 
data. 

Results: Providers and public health workers indicated they are not receiving necessary training or 
continued education regarding HPV, the vaccine, and HPV-related cancers. Most participants lacked the 
skills needed to address parental/patient concerns and provide effective age-appropriate 
recommendations, such as a bundled approach for children aged 11-12, which then leads to missed or 
delayed vaccination. These findings led to the development of a bilingual (English/Spanish) training series 
(webinar, in-person, and self-guided) entitled 'Actuemos a Tiempo/Let’s Act on Time: an HPV knowledge 
and communication training program for health professionals, addressing the aforementioned topics and 
tailoring them to the different types of health professionals. 

Conclusions: Health professionals need fundamental learning techniques regarding effective 
approaches that will deter parents and age-eligible adults from avoiding HPV vaccination. Creating 
tailored trainings in various delivery forms (webinar, in-person, and self-guided) facilitates access to 
information and allows health professionals to obtain training specific to their needs.
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HUMAN PAPILLOMAVIRUS (HPV)-ASSOCIATED AND HPV-ATTRIBUTABLE CANCERS IN UNITED 
STATES, 2015 -2019 

Virginia Senkomago, S. Jane Henley, Mary O'Neil, Simple Singh, Mona Saraiya, Manxia Wu 
CDC, Cancer Prevention And Control, Atlanta, United States of America 

Introduction: U.S. Cancer Statistics (USCS) [www.cdc.gov/cancer/uscs/] include high quality cancer 
incidence data from CDC’s National Program of Cancer Registries and NCI’s Surveillance, Epidemiology, 
and End Results (SEER) Program. CDC routinely analyzes USCS data to examine the number of HPV-
associated cancers and estimate the number of HPV-attributable cancers in the United States. 

Methods: HPV-associated cancers are invasive cancers at anatomic sites with cell types in which HPV 
DNA frequently is found including the cervix, vagina, vulva, penis, anus, rectum, and oropharynx. HPV-
attributable cancers are cancers probably caused by HPV, estimated based on a CDC population-based 
genotyping study that examined cancer tissue to estimate the percentage of HPV-associated cancers 
probably caused by HPV. Using SEER*Stat 8.4.0, CDC examined USCS data to assess counts and 
incidence rates of HPV-associated cancers and estimate the number of HPV-attributable cancers. 

Results: Based on USCS data between 2015–2019, covering 99% of the U.S. population, about 47,199 
new HPV-associated cancers were reported each year: 26,177 among women, and 21,022 among men. 
An estimated 37,300 cancers (79%) were attributable to HPV annually. Of these, we estimated that 
34,400 (92%) cancers could have been prevented by the 9-valent HPV vaccine, including 30,100 caused 
by HPV types 16 and 18 and 4,300 caused by HPV types 31, 33, 45, 52, and 58. Women had higher 
overall incidence of HPV-associated cancers than men (14.0 versus 11.2 per 100,000 respectively), 
however men had higher rates of oropharyngeal cancers (9.0 versus 1.7 per 100,000). 

Conclusions: These annual estimates of HPV-associated and HPV-attributable cancers provide useful 
data for prevention and control strategies including HPV vaccination and cervical cancer screening. The 
latest USCS data, including the numbers and rates of HPV-associated cancers, are available to the public 
through the USCS Data Visualizations tool [www.cdc.gov/cancer/dataviz]. Data on HPV-attributable 
cancers are published annually in USCS Data Briefs [www.cdc.gov/cancer/uscs/about/publications.htm].
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PREPARING FOR SCALING UP: REALIST EVALUATION OF HPV SCREEN AND TREAT STRATEGY 
IN AMAZON BASIN OF PERU. 

Valerie Paz Soldán1, Graciela Meza-Sánchez2, Sarah Gilman3, Joanna Brown Alvan4, J Clint Welty1, Patti 
Gravitt5, J Kathleen Tracy6 
1Tulane University, Public Health And Tropical Medicine, New Orleans, United States of 
America, 2Universidad Nacional de la Amazonía Peruana, Human Medicine, Iquitos, Peru, 3George 
Washington University, Department Of Clinical Research And Leadership, Washington DC, United States 
of America, 4Asociacion Benefica Prisma, Dirección De Investigación / Area De Investigaciones 
Biomedicas, Lima, Peru, 5National Cancer Institute, Center For Global Health, Rockville, United States of 
America, 6University of Maryland, School Of Medicine, Baltimore, United States of America 

Introduction: The Proyecto Precancer (PPC) is an implementation science project that worked with 
national and regional health partners to facilitate adoption of a new HPV-based screen-and-treat (SAT) 
strategy for cervical cancer early detection and treatment in the Amazonian city of Iquitos. Both screening 
and follow up increased significantly, approaching or surpassing monthly elimination goals. To support 
sustained adoption of this strategy in new regions, a realist evaluation (RE) is being conducted with PPC 
participants to learn what mechanisms worked and for whom they were most effective. 

Methods: RE uses a phased implementation process: 1) formulation of initial program theories (IPT), 2) 
development of hypotheses summarizing what works, for whom, and why, 3) test of hypotheses with 
stakeholders, and 4) refinement of program theories. For the IPT formulation, our research team: 1) 
developed initial context-mechanism-outcome configurations via weekly discussions and review of 
research documents, and 2) conducted a focus group with 14 health professionals and authorities. 
Literature review to further inform the IPT is ongoing. 

Results: Several IPT developed by the research team coincided with those that emerged inductively 
during the focus group: 1) use of mental models to visualize SAT system, 2) access to ongoing external 
expert advice and implementation support, 3) development of communities of practice, 4) task-shifting 
from the secondary/tertiary to the primary level of care, 5) importance of a data collection system that 
integrates data from entire SAT system, 6) acceptance by the population of the new strategy, and 7) 
effects of socio-political instability on organizational turnover. 

Conclusions: IPT will be developed into hypotheses and tested, allowing the PPC to translate the 
process that led to sustained adoption of the HPV SAT strategy into an implementation strategy to 
facilitate context-adaptation and adoption of this strategy in new regions.
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“IF YOU WANT TO GO FAR, GO ACCOMPANIED”: CRITICAL ROLE OF ACADEMIC-GOVERNMENT 
PARTNERSHIPS FOR SYSTEMS-LEVEL CHANGE IN CERVICAL CANCER EARLY DETECTION 
AND TREATMENT 

Victor A. Palacios1, Carlos Santos Ortiz2, Andrea Matos Orbegozo3, Maria Del Carmen Caruhapoma 
O.4, Graciela Meza-Sánchez5, Henrry Diaz6, Valerie Paz Soldán7 
1Ministerio de Salud, Dirección De Prevención Y Control Del Cáncer, Jesus Maria, Peru, 2Instituto 
Nacional de Enfermedades Neoplasicas, Obgyn, Lima, Peru, 3Ministerio de Salud, Prevención Y Control 
Del Cáncer, Lima, Jesus María, Peru, 4Ministerio de Salud, Dirección De Prevención Y Control Del 
Cáncer, jesus maria, Peru, 5Universidad Nacional de la Amazonía Peruana, Human Medicine, Iquitos, 
Peru, 6Gerencia Regional de Salud, Dirección De Atencion Integral De Salud, Loreto, Peru, 7Tulane 
University, Public Health And Tropical Medicine, New Orleans, United States of America 

Introduction: The Peruvian Ministry of Health (MOH) has prioritized using an HPV Screen-and-Treat 
(SAT) strategy for early detection and treatment (EDT) of cervical cancer. By shifting screening and 
treatment to the primary level, and referring patients who require specialists to hospitals, women receive 
more timely care, fewer individuals are lost to follow-up, and the burden on hospitals is diminished. 
However, systems changes can be challenging. To adopt this strategy, professional groups requested 
locally-generated evidence, creating implementation delays. The MOH partnership with the Proyecto 
Precancer (PPC) research team – conformed by various US universities and a Peruvian non-
governmental organization – enabled evidence generation that facilitated systems-level changes for 
nationwide scale-up of this approach. 

Methods: The PPC facilitated a participatory process to ideate, plan, and pilot a locally-developed HPV 
SAT approach in Iquitos, Peru. Routine meetings between PPC and the MOH, whose team was 
developing national guidelines for HPV SAT, led to requests for evidence that could not be financed or 
conducted by the MOH. One example included assessing acceptability of treatment at the primary level 
among HPV+ women and health professionals. Likewise, PPC needed to ensure alignment with MOH 
guidelines before piloting the HPV SAT program. 

Results: Change is highly challenging for an underfunded MOH operating within a hierarchical and 
complex health system that does not easily incorporate new evidence. Frequent political turnover and 
conflicts of interest present further challenges. Funded external researchers at PPC had the capacity and 
resources to ask critical questions and test assumptions while welcoming failure as an opportunity to 
learn. Likewise, PPC also drew from this partnership to impact the long-term goal of adopting, sustaining, 
and scaling-up new strategies. 

Conclusions: Collaboration between the MOH and PPC enabled generation of evidence that proved 
critical to the adoption of a new HPV SAT strategy currently scaled up throughout Peru.
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DEVELOPMENT OF BIOMEDICAL VISUALIZATIONS TO ADDRESS COMMUNICATION BARRIERS 
BETWEEN BENCH AND BEDSIDE 

Caroline Walker, Konstanze Schichl, Ademola Aiyenuro, Joseph Brock, John Doorbar 
University of Cambridge, Department Of Pathology, Cambridge, United Kingdom 

Introduction: The continuing worldwide burden of HPV-related cervical cancer is exacerbated by the 
persistent communication gap between researchers and healthcare providers, often slowing the “bench to 
bedside” idea. It is often challenging to entirely envisage in-vivo disease progression through the 
inference of scientific processes over time; one of the solutions to provide clarity is through scientific 
animations and illustrations. Our aim was to establish a cross-disciplinary education tool that conveys 
HPV disease infection and disease management strategies. 

Methods: Current knowledge about HPV from collaboration with researchers was converted into 
animations and illustrations to help bridge the communication barrier. Four key areas were determined for 
visualizations: basic infection and disease progression, vaccination, diagnostic tools, and treatment. 
Adobe programs (Animate, After Effects, Photoshop, and Illustrator) were utilized to create versatile two-
dimensional scientific animations and illustrations, which were based on clinical images. Visuals were 
presented to clinicians and researchers, for assessment of educational merit in a qualitative and 
quantitative manner, through interviews and questionnaires, respectively. 

Results: A series of animations were created to show basic infection and disease progression, 
vaccination, diagnostic tools, and treatment. The visuals were created by reviewing the literature and 
interviewing researchers to qualitatively ensure scientific accuracy of the graphical contents. 
Subsequently, quantitative analyses were conducted on these visuals through questionnaires of target 
audiences consisting of clinicians and researchers. The testing methods were piloted at conferences and 
confirmed the hypothesis that visuals can help to mitigate barriers quickly and efficiently between the two 
fields. 
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Conclusions: Preliminary results suggest the importance of visuals aiding in cross-disciplinary 
knowledge transfer. Wide success thus far provides the model that visuals can contribute to translating 
complex information, aiding between bench to bedside. In turn, these will contribute widely to 
understanding these four key areas that work towards the same goal of addressing the worldwide burden 
of HPV-related cervical cancer.
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IMPLEMENTATION OF SELF-SAMPLING-BASED HUMAN PAPILLOMAVIRUS SCREENING IN HIV-
INFECTED WOMEN IN BAMAKO, MALI 

Ban Traore1, Brehima Diakite1, Yaya Kassogue1, Cheick Traore1, Bakarou Kamate1, Imran Morhason-
Bello2, Musa Jonah3, Elizabeth Christian4, Jane Holl5, Lifang Hou4,6, Mamoudou Maiga1,4,7 
1University of Science, Techniques and Technologies of Bamako, Centre De Recherche Et De Formation 
Pour Les Pathologies Moleculaires, Bamako, Mali, 2University of Ibadan, College of Medicine, Obstetrics 
And Gynecology, Ibadan, Nigeria, 3University of Jos, Obstetrics And Gynaecology, Jos, 
Nigeria, 4Northwestern University, Institute For Global Health, Chicago, United States of 
America, 5University of Chicago, Neurology, Chicago, United States of America, 6Northwestern University, 
Preventive Medicine Department, Cancer Epidemiology And Prevention, Chicago, United States of 
America, 7Northwestern University, Preventive Medicine Department, Cancer Epidemiology And 
Prevention, Evanston, United States of America 

Introduction: In Mali, cervical cancer (CC) is the second most common cancer in women after breast 
cancer with 25.1% of all cancers (So et al., 2020), yet no prevention program exists. Secondary 
prevention through self-sampling (SS) for screening for Human Papillomavirus (HPV) has been 
suggested to address important barriers associated with other CC screening methods. The objective of 
this study was to evaluate the implementation of SS-based HPV screening in high-risk HIV-infected 
women in an HIV Care Center in Bamako, Mali. 

Methods: The self-sampling kits were given to the participants after an explanation of the method and 
answering questions on preferences. Cepheid Xpert HPV test which detects the 14 most frequent HPV 
subtypes was used. Participants who were high-risk (hr)-HPV+ underwent visual inspection tests, and 
histology before being treated if cancerous lesions were present. 

Results: A total of 92% of the 100 HIV-infected women enrolled, chose to do their self-sampling on-site, 
and the other 8% preferred to have it at home. Of the 8 women, only four brought back their samples from 
home, while 100% of the remaining provided their samples at the clinic. They all appreciated the concept 
of self-sampling as opposed to physician-collected samples. We found that 40.6% of the women were 
positive for high-risk HPV, HPV18/45 with 45% of cases, followed by the P3 (HPV31, 35, 33, 52, 58) 
group with 33%. There were many co-infection cases, and all positives agreed to undergo additional tests 
and treatment when needed. 

Conclusions: Most women, 92% preferred to self-collect their samples at the clinic. This strategy of SS 
for HPV screening seems to be accepted by HIV-infected women in Mali and can be widely implemented 
to reduce the incidence of CC in low-resource settings.
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ASSOCIATION BETWEEN HUMAN PAPILLOMAVIRUSES, METABOLIC SYNDROME, AND ALL-
CAUSE DEATH; ANALYSIS OF THE U.S. NHANES 2003-2004 TO 2017-2018. 

Parmis Mirzadeh1, Akinkunle Oye-Somefun1, Chris Ardern1, Catriona Buick2 
1York University, Kinesiology And Health Science, Toronto, Canada, 2York University, Health, Nursing 
And Environmental Studies, Toronto, Canada 

Introduction: Human papillomavirus (HPV) is the most common sexually transmitted infection, attributed 
to 4.5% of all cancers worldwide (U.S. DHHS, 2022). Co-infection with the metabolic syndrome (MetS), a 
common cluster of cardiometabolic risk factors, has been shown to increase the persistence of HPV (Lee 
et al., Gyn Oncol, 2021). The purpose of this study was to estimate the association between HPV and 
MetS on mortality risk. 

Methods: Data for the current study was drawn from eight consecutive cycles (2003-2004 to 2017-2018) 
of the U.S. NHANES (18-65y, n=13,763, 71% F), with mortality follow-up to Dec. 31st, 2019. Baseline 
HPV status was assessed by either vaginal swab or oral rinse, and used to classify participants as: no 
HPV (n=5,624), low (n=2,665), probable (n=1,495), and high-risk (n=3,979; 13% type 16, and 5% type 
18) HPV using IARC criteria (WHO, 2007). MetS was assessed by the Harmonized criteria (Alberti et al., 
Circ, 2009). 

Results: The average follow-up was 9.4 y with 370 all-cause deaths [no HPV (n=79); low (n=94); 
probable (n=55), and; high-risk (n=142)]. Compared to those with no HPV (referent), individuals with low-
risk (HR=1.79, 95% CI: 1.21-2.42), probable (1.83, 1.29-2.59) and high-risk (1.74, 1.31-2.30) HPV had an 
elevated risk of mortality. After adjusting for covariates, no significant relationships remained in women, 
and effects were attenuated in men. Cross-classification into discrete MetS/HPV strata yielded a stepwise 
gradient of increasing risk in men; in women, only MetS was related to mortality. 

Conclusions: In this study, low, probable, and high-risk HPV and MetS were differentially related to 
mortality risk in men and women. Further work is necessary to separate the temporal, age, vaccination, 
and sex effects of HPV diagnosis in these relationships using prospective studies with detailed histories 
of HPV infection and persistence.



  

1154 
 

Shift 02-292 / #1760 

Poster Viewing 
POSTER VIEWING - SHIFT 02: PUBLIC HEALTH, EPIDEMIOLOGY AND IMPLEMENTATION 
SCIENCE-03K. OTHER PUBLIC HEALTH, EPIDEMIOLOGY AND IMPLEMENTATION SCIENCE 
RESEARCH 
04-20-2023 7:00 AM - 4:00 PM 

BURDEN OF HEAD AND NECK TUMOR ATTRIBUTABLE TO HPV FROM 1990 TO 2019 AND 
PROJECTIONS UNTIL 2039 IN CHINA 

Wanyi Sun1, Cheng Song2, Yahan Chen3, Jinhu Fan1, Youlin Qiao4 
1National Cancer Center/National Clinical Research Center for Cancer/Cancer Hospital, Chinese 
Academy of Medical Sciences and Peking Union Medical College, Beijing, China, Department Of Cancer 
Epidemiology, Beijing, China, 2School of Population Medicine and Public Health, Chinese Academy of 
Medical Sciences and Peking Union Medical College, Beijing, China, Department Of Global Health, 
Beijing, China, 33. Yanjing Medical College, Capital Medical University, Beijing, China, Department Of 
Public Health, Beijing, China, 4Chinese Academy of Medical Sciences & Peking Union Medical College, 
Center For Global Health, School Of Population Medicine And Public Health, Beijing, China 

Introduction: There still remains unknown about trends in head and neck tumor burden attributed to 
human papilloma virus(HPV) in China. 

Methods: Head and neck cancer burden of China were extracted from the Global Burden of 
Disease(GBD) study in 2019. Lacking direct data of HPV attributed to this cancer in China, we used the 
data from a cross-sectional study to estimate. The age-period-cohort(APC) analysis were conducted to 
display the trend from 1990 to 2019. A Bayesian APC model was used to predict the disease burden until 
2039. 

Results: Age-standardized head and neck cancer mortality (ASMR) and age-standardized disability-
adjusted life years (ASDR) decreased in total population, male and female (Table 1.). In APC of total 
population, the annual percentage change(net drift) across the study period was -2.03(95%CI:-2.215,-
1.845), which suggested a significantly decreased trend of head and neck cancer deaths that could be 
attributed to HPV(Figure 1.D.). The risk of death increased in the first several birth cohorts but declined in 
cohorts born after 1950(Figure 1.C.). In total population, the prediction model indicated that in age groups 
from 0-14 to 70-74, ASMR will decrease gradually from 2020-2039, but in age groups above 75, ASMR 
will increase, which was similar to the trend in male. In female, ASMR in all age groups will gradually 
decrease, exempt for 
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Conclusions: The increased risk in the early birth cohort might be due to widespread exposure to HPV. 
Data from 1990 to 2019 show an overall decline in head and neck cancer deaths that could be attributed 
to HPV. In the future, deaths among women are expected to decline significantly in all age groups, which 
can be explained in part by the rollout of the HPV vaccine in China.

T  



  

1157 
 

Shift 02-293 / #1788 

Poster Viewing 
POSTER VIEWING - SHIFT 02: PUBLIC HEALTH, EPIDEMIOLOGY AND IMPLEMENTATION 
SCIENCE-03K. OTHER PUBLIC HEALTH, EPIDEMIOLOGY AND IMPLEMENTATION SCIENCE 
RESEARCH 
04-20-2023 7:00 AM - 4:00 PM 

ASSOCIATION BETWEEN PATIENT-CENTERED COMMUNICATION AND HPV-RELATED 
KNOWLEDGE, ATTITUDES, BEHAVIORS AND PRACTICE (KABP) AMONG U.S ADULTS AND 
PROVIDERS: A SYSTEMATIC REVIEW 

Aditi Tomar1, Embedzayi Madhiri1, Mandy Spadine2 
1Texas A&M University, Department Of Health Behavior, School Of Public Health, College Station, United 
States of America, 2Susan G. Komen, Community Health Evaluation, Dallas, United States of America 

Introduction: Human papillomavirus vaccination is inadequate in the United States. HPV continues to be 
a taboo topic and patients often express hesitancy discussing HPV-related topics with their providers. 
Since HPV discussions occur mainly during clinical encounters, provider’s communication style is a major 
contributor in fostering positive attitudes and beliefs, and improving HPV literacy. Patient-centered 
communication has emerged as an effective way to navigate complex health topics, including HPV. 
Therefore, through this study, we aim to systematically review the impact of patient-centered 
communication on Human Papilloma Virus (HPV)-associated knowledge, attitudes, behaviors and 
practices among adults in the United States. 

Methods: We followed the PRISMA guidelines and searched six databases: [Medline Complete 
(EBSCO), CINAHL (EBSCO), Health Source- Consumer Edition (EBSCO), Embase (OVID),Northern 
Light Life Sciences Conference Abstracts (OVID), and BIOSIS Citation Index (Web of Science)]. We 
reviewed quantitative empirical studies published between 2006 and 2020. Studies were eligible if they 
a.) comprised primary, quantitative data, b) were published in English between 2006 and 2020, c) 
examined constructs related to patient-centered communication, d) targeted adults clients and providers, 
e) determined the relationship between patient-centered communication and HPV-associated knowledge, 
attitudes, behaviors, and practices (KAPB), and f) were conducted in the United States. Two independent 
reviewers (AT AND MS) screened 1574 titles/ abstracts, and 79 full-text articles. Fourteen studies were 
included for final analysis. 

Results: Among patients, communication techniques involving patient-centered constructs (reflective 
listening, spending enough time, clarifying concerns, respecting values and needs etc.) led to improved 
knowledge about HPV, intention to vaccinate or get their child (ren) vaccinated, and lower odds of 
vaccine delay/ refusal. Providers following patient-centered guidelines reported improved vaccine delivery 
rates, self-efficacy recommending the HPV vaccine and HPV-related subjective norms. 

Conclusions: Given the success of patient-centered communication on HPV-associated KABP, practices 
must consider integrating patient-centered guidelines to improve HPV-related health outcomes.
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CLINICAL DECISION TOOLS TO IMPROVE CERVICAL CANCER SCREENING AND MANAGEMENT-
PRELIMINARY PILOT FINDINGS AND SUSTAINABILITY 

Mona Saraiya1, Maria Michaels2, Jacqueline Miller3, Thomas Richards3, Caitlin Kennedy3, Julie 
Townsend3, Jean Colbert4, David Winters5, Mike Nosal6, Mick O'Hanlan5, Sharon Sebastian5, Rose 
Almonte5, Kathy Maclaughlin7, Carlos Oliveira8, Carolann Risley9, Richard Guido10, Glenn Updike10, Diane 
Harper11, Rebecca Perkins12, Sarah Feldman13, George Sawaya14, Nicolas Wentzensen15 
1Centers for Disease Control and Prevention, Division Of Cancer Prevention And Control, ATLANTA, 
United States of America, 2Centers for Disease Control and Prevention, Center For Surveillance, 
Epidemiology, And Laboratory Services, Atlanta, United States of America, 3Centers for Disease Control 
and Prevention, Division Of Cancer Prevention And Control, Atlanta, United States of America, 4MITRE, 
Health Ffrdc, Bedford, United States of America, 5MITRE, Health Ffrdc, McLean, United States of 
America, 6MITRE, Health Ffrdc, Atlanta, United States of America, 7Mayo University, Familymedicine, 
Rochester, United States of America, 8Yale School of Medicine, Department Of Pediatrics, Section Of 
Infectious Diseases, New Haven, United States of America, 9University of Mississippi Medical Center, 
School Of Nursing, Jackson, United States of America, 10Magee Women's Hospital, Obstetrics And 
Gynecology, Pittsburgh, United States of America, 11University of Michigan, Family Medicine, Ann Arbor, 
United States of America, 12Boston Medical Center, Obstetrics And Gynecology, Boston, United States of 
America, 13Brigham and Womens Hospital, Gynecology Oncology, Boston, United States of 
America, 14University of California San Francisco, Obstetrics, Gynecology And Reproductive Sciences, 
San Francisco, United States of America, 15National Cancer Institute, Division Of Cancer Epidemiology 
And Genetics, Bethesda, United States of America 

Introduction: Objective: Cervical cancer is highly preventable when detected early and appropriately 
managed. Despite evidence that cervical cancer screening saves lives, we see increased inequities for 
screening followup and higher burden of precancers and cancer among women in low-resources settings. 
The complexity and frequent updates to cervical cancer screening and management (CCSM) guidelines 
make it challenging for clinicians to stay abreast of the latest recommendations. The Centers for Disease 
Control and Prevention is leading a multi-year initiative to develop clinical decision support (CDS) tools to 
increase awareness and adoption of the latest evidence-based CCSM guidelines. 

Methods: Existing guidelines were translated into a standards-based, computable format and developed 
as open-source CDS tools. The tools will be used by clinicians at the point of care while being piloted at 
multiple clinical sites that provide care to underserved. The pilots will provide insight on integration 
feasibility across disparate IT platforms. The CDS tools will be evaluated to understand the impact on 
care decisions and the end user experience. 

Results: Challenges to evaluation in pilot settings include: the lack of structured pathology results in the 
EHR and an inability to evaluate long-term follow-up because of the six-month timeframe. Pilot results 
and user feedback will be used to iterate and continually improve the CCSM CDS. 

Conclusions: Limited availability and accessibility to health IT decision supports make it difficult for 
medically underserved populations to receive appropriate CCSM care. Standards-based CDS that is 
open-source provides a potential means to facilitate adoption of updated CCSM guidelines in diverse 
settings and ultimately decrease disparities in cervical cancer outcomes.
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ROLE OF HUMAN PAPILLOMAVIRUS (HPV) VACCINATION ON HPV INFECTION AND 
RECURRENCE OF HPV RELATED DISEASE AFTER LOCAL SURGICAL TREATMENT: 
SYSTEMATIC REVIEW AND META-ANALYSIS 
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Paraskevaidis1, Maria Paraskevaidi1, Areti Angeliki Veroniki1, Maria Kyrgiou1 
1Imperial College London, Metabolism, Digestion And Reproduction, London, United Kingdom, 2Helsinki 
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Introduction: The efficacy of human papillomavirus (HPV) vaccination on the risk of recurrent diseases 
related to HPV infection in individuals undergoing local surgical treatment constitutes a matter of debate. 

Methods: In this study we screened data sources for studies reporting on the risk of HPV infection and 
recurrence of disease related to HPV infection after local surgical treatment of preinvasive genital disease 
in individuals who were vaccinated. Independent and in duplicate data extraction and quality assessment 
were performed. Grading of Recommendations Assessment, Development, and Evaluation (GRADE) was 
implemented for the primary outcome (recurrence of cervical intraepithelial neoplasia grade 2 or higher 
(CIN2+)). Pooled risk ratios and 95% confidence intervals were calculated with a random effects meta-
analysis model. 

Results: 18 studies reported data from a non-vaccinated group and were included in the meta-analyses. 
The risk of recurrence of CIN2+ was reduced in individuals who were vaccinated compared with those 
who were not vaccinated (11 studies, 19 909 participants; risk ratio 0.43, 95% confidence interval 0.30 to 
0.60; I2=58%, τ2=0.14). The effect estimate was even stronger when the risk of recurrence of CIN2+ was 
assessed for disease related to HPV subtypes HPV16 or HPV18 (six studies, 1879 participants; risk ratio 
0.26, 95% confidence interval 0.16 to 0.43; I2=0%, τ2=0). Confidence in the meta-analysis for CIN2+ 
overall and CIN2+ related to HPV16 or HPV18, assessed by GRADE, ranged from very low to moderate, 
probably because of publication bias and inconsistency in the studies included in the meta-analysis. 

Conclusions: HPV vaccination might reduce the risk of recurrence of CIN, in particular when related to 
HPV16 or HPV18, in women treated with local excision. Large scale, high quality randomised controlled 
trials are required to establish the level of effectiveness and cost of HPV vaccination in women 
undergoing treatment for diseases related to HPV infection.
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FROM PRIORITY-SETTING TO POLICY-MAKING: DATA TOOLS TO GUIDE NATIONAL HPV 
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Introduction: Updated, reliable data is critical to drive informed policy-making. To date, 120 countries 
have introduced HPV vaccines and 21 countries are planning introduction. Government authorities and 
policy-makers need trusted and reputable data sources to guide HPV decision-making. To bridge the gap 
between research and policy/decision-making, VIEW-hub and VoICE are innovative tools created to aid 
knowledge generation and dissemination and evidence filtering and 
amplification. 

 

Methods: We describe development of these resources: VIEW-hub is a platform for accessing 
continuously updated data about global vaccine coverage, use, and impact. A new HPV module includes: 
HPV vaccine introduction status, level of implementation and program characteristics (e.g., current 
product use, delivery platform for distribution, target population). Detailed country-level data on HPV 
vaccination is available for use in several formats. VoICE (Value of Immunization Compendium of 
Evidence) is an online, searchable database created to examine broader topics linked to immunization 
and vaccines. This resource collates and synthesizes the latest peer-reviewed evidence so advocates 
can highlight broad benefits of immunization, such as the role of HPV vaccines in economic equity 
analyses. HPV-specific literature can be retrieved by using HPV as a keyword and results can be filtered 
by region. 

Results: These tools have provided critical information about HPV vaccines to inform global an national 
decision-making to combined audiences of over 50,000 users across over 100 countries. 

Conclusions: Vaccine advocates rely on effectively communicating evidence to influence policy. Free, 
accessible resources to access the latest evidence are vital for mobilizing policymakers, allocating 
resources, and supporting an informed HPV vaccine plan of action.
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Program Development, Baltimore, United States of America, 3Bill and Melinda Gates Foundation, 
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Introduction: Cervical cancer is leading cancer affecting women in Africa. To date, 23 countries in the 
region introduced routine vaccination against human papillomavirus (HPV) following the World Health 
Organization (WHO) call to vaccinate 90% eligible girls with the HPV vaccine towards cervical-cancer 
elimination. Less than 20% of eligible girls in the Region received vaccination in 2020, partly due to 
disruptions in immunization service delivery caused by the pandemic. We convened a meeting to facilitate 
peer-to-peer learning across countries in the region on challenges, key issues, possible solutions, 
partnerships, and how to accelerate progress in the introduction, access, program optimization, 
restoration, and sustainability of HPV vaccination. 

Methods: In September 2022, the Coalition to Strengthen the HPV Immunization Community (CHIC) 
convened 50 program managers, and technical experts from 13 countries, in Addis Ababa, for a 
consultative workshop following a two-day symposium. Workshop speakers updated participants on the 
resource landscape for HPV programs, discussing vaccine pipeline, new partner consortiums, and donors 
available to support country programs. Participants were placed in groups in which countries at different 
stages of introduction were represented. Participants then worked together, sharing experiences; 
identifying key issues; deliberating potential strategies; and outlining next steps required to scale-up and 
optimize vaccination. 

Results: We will present workshop outputs demonstrating regional convergence on areas identified for 
support. Themes will include: technical and political advocacy for HPV vaccination; evidence need for 
adaptation of single-dose schedules; evidence on effective and efficient service delivery models; catch-up 
campaigns; integration with adolescent health; mobilizing community support; and additional opportunities 
for peer-to-peer learning. 

Conclusions: Using participatory methods to promote cross-country learning on HPV vaccination proves 
beneficial to program planners to learn from each other, regardless of their country’s stage of introduction. 
Sub-regional, expert-lead, peer-learning workshops are recommended as a critical element to enable 
locally-tailored adoption of WHO recommendations, especially regarding options for a single-dose 
schedule.
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Martin4, Megan Huchko6 
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Introduction: East Africa bears the brunt of the global cervical cancer burden. Facility-based delivery of 
prevention interventions, effective in resource-rich settings, has not achieved population coverage in the 
region. We developed an approach in Kenya and Uganda to deliver HPV screening and vaccination 
through health fairs in residents’ communities and sought to determine reasons for non-engagement. 

Methods: We held health fairs in rural Western Kenya and Uganda, offering education and free-of-charge 
self-collection of specimens for HPV for women and HPV vaccination for adolescent girls. Afterward, we 
conducted door-to-door probability sampling to ascertain the fraction of service-eligible residents who 
were aware of the fairs and the reasons for non-attendance. A purposive sample of non-attenders was 
offered in-depth interviews to explore reasons for non-
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attendance. 

 

Results: After 10 fairs, we interviewed 578 screen-eligible women (Kenya 416, Uganda 162) and 147 
(Kenya 101, Uganda 46) caregivers of vaccine-eligible girls. Overall, 78% of screen-eligible women had 
been aware of the fairs, and 54% (Kenya 51%, Uganda 63%) did not attend. The most cited reason for 
non-attendance was competing domestic, job, or social responsibilities (Table). Interviews enriched these 
reasons, with women reporting privacy concerns and fear that the procedure would be painful, cause 
infections or involve removing the uterus. Among caregivers of vaccine-eligible girls, 82% were aware of 
the fairs, and 37% did not take/send their girls to the fair (Kenya 33%, Uganda 52%). The most cited 
reasons were girls being in school (43%). Overall, 2% stated not believing in vaccines. Interviews 
revealed fears of vaccines making the girls sick, promiscuous, or 
sterile. 
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Conclusions: Competing responsibilities were the most prominent reason residents declined to engage 
in cervical cancer prevention-related health fairs held in their communities. Misperceptions about safety, 
efficacy, or intent of the services were uncommon. These reasons can inform messaging around and 
implementation of community-based campaigns to maximize participation.
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Introduction: In Kenya, about 9 women die every year from Cervical Cancer. The HPV vaccine was 
introduced in the country in 2019 and was targeted toward 10-14-year-old girls Since the vaccine’s 
introduction, its movement and consumption have been tracked on Chanjo ELMIS, a web-based logistical 
management platforms used in 1 national store, 9 regional stores, and 306 sub counties. This increased 
visibility has improved the planning and routine distribution of the vaccine 

Methods: In collaboration with the National Vaccines and Immunisation Program (NVIP), CHAI worked 
on the system to allow the addition of the HPV vaccine and related dry commodities such as syringes and 
safety boxes. CHAI also deployed the cold chain module, an active inventory of all cold chain equipment 
(CCE) in the country, detailing the CCE's functionality, maintenance, and storage capacity. CHAI also 
worked with the government to include key indicators that can be tracked through transactions entered 
the system. These indicators were routinely reviewed at different levels of the supply chain in data review 
meetings. Chanjo ELMIS was integrated with the central data store DHIS. This provides further linkage 
between the supply chain and consumption 

Results: Increased visibility of cold chain capacity and functionality as well as current vaccine balances 
has facilitated effective vaccine distribution. Collection cycles have reduced from an average of 3 per 
supply period in 6 out of the 9 regions to 1.2 in q4 of 2022. The number of health facilities that offer HPV 
immunization has been seen to increase from 874 in 2019 to 4031 in December 2022. 

Conclusions: Chanjo ELMIS has enabled end – to end visibility of the supply chain and offers real time 
data for data-driven vaccine planning
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Introduction: In the United States (US), safety-net health systems provide essential healthcare services 
to low-income populations who may not otherwise have healthcare access. Cervical cancer screening is 
often challenging in these settings due to structural, cultural, and personal barriers, including knowledge 
gaps. This study describes knowledge of human papillomavirus (HPV) and cervical cancer screening 
recommendations among underscreened women in a safety-net setting. 

Methods: We used data from 230 telephone surveys as part of the Prospective Evaluation of Self-
Testing to Increase Screening (PRESTIS) trial—a randomized controlled trial designed to evaluate self-
sample HPV testing to improve screening participation among underscreened women in an urban safety-
net healthcare system. Demographics, HPV knowledge, and barriers to screening were assessed and 
compared across race/ethnicity and primary language using Fisher’s exact tests. 

Results: The median age of participants was 47 years. Most (69%) were Hispanic, 61% were Spanish-
speakers, and 65% were not born in the US. Almost half (45%) had less than high school education and 
89% reported an annual household income less than $40,000. Almost two-thirds (65%) reported that the 
safety-net system was their only source of healthcare, and this was significantly more prevalent among 
Hispanics (70%, p=0.04). The majority had heard of cervical cancer (79%) and HPV (78%) prior to the 
trial, and most (78%) thought a positive HPV test meant a high chance of having or developing cancer. 
Over one-third (36%) reported that not knowing how often they needed a Pap test was a barrier to 
cervical cancer screening, and this barrier was significantly more prevalent among Spanish- versus 
English-speakers (43% vs. 26%, p<0.01). 

Conclusions: Our results suggest low knowledge about HPV and screening recommendations among 
underscreened safety-net system patients. Effective interventions are needed to address knowledge-
related barriers to increase cervical cancer screening in urban, low-income women in the US.  
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GENOMIC CHARACTERIZATION OF BOVINE PAPILLOMAVIRUS TYPES 1 AND 2 PROVIDES 
INDICATIONS TO INFER THE DIRECTION OF CROSS-SPECIES TRANSMISSION BETWEEN 
CATTLE AND HORSES 

Lien Gysens1, Bert Vanmechelen2, Maarten Haspeslagh1, Piet Maes2, Ann Martens1 
1Ghent University, Department Of Large Animal Surgery, Anaesthesia And Orthopaedics, Merelbeke, 
Belgium, 2KU Leuven, Laboratory Of Clinical And Epidemiological Virology, Leuven, Belgium 

Introduction: Clinical management of the most common skin neoplasm in horses, termed the equine 
sarcoid, remains challenging because of the gap in knowledge regarding (cross-species) viral 
transmission and the mechanisms underlying host-specific clinical presentation of bovine papillomavirus 
(BPV)-infection. Earlier studies highlighted the potential functional significance of intratypic sequence 
variants, along with the existence of sarcoid-associated BPV variants. Therefore, we aimed to explore the 
genetic diversity of these genotypes in both hosts and investigated if associations exist between BPV 
variation and host species. 

Methods: Recent work of our group introduced a new approach for genome-wide nanopore sequence 
analysis of BPV types 1 and 2 originating from clinical samples. Based hereupon, a barcoded nanopore 
sequencing library was prepared by amplification of eight overlapping amplicons in two multiplex PCR 
reactions. For phylogenetic analysis, separate alignments were made of all available complete genome 
sequences for BPV-1/-2. The resulting alignments were used to infer Bayesian phylogenetic trees. 

Results: Generating a significant amount of full BPV genomes deriving from equine sarcoids and bovine 
papillomas revealed the presence of identical isolates in both host species, which is an epidemiologically 
relevant finding. The majority (55%) of detected non-synonymous single nucleotide variants (n= 40) was 
exclusively present in horse-derived samples. Accordingly, all the major deletions were sarcoid-sourced. 

Conclusions: Our results suggest (1) co-evolution of BPV within the horse population, and (2) that viral 
transfer from cattle to horses is a recurrent and potential ongoing occurrence. While further research on 
the functional significance of the genomic variants is warranted, inferring the direction of viral 
transmission appears valuable to the development of preventive measurements against the spread of 
sarcoids in the horse population, demonstrating that next-generation sequencing in this context is not of 
mere academic interest.
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PGE2 SECRETED BY HPV6/11-INDUCED RESPIRATORY PAPILLOMAS BLOCKS NK 
DEGRANULATION IN RECURRENT RESPIRATORY PAPILLOMATOSIS. 

Mohd Israr1, Fung Lam1, Emily Mace2, James Devoti1, Christopher Papayannakos1, Bettie 
Steinberg1, Allan Abramson3, Vincent Bonagura4 
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Introduction: Recurrent respiratory papillomatosis (RRP) is characterized by multiple innate and 
adaptive immune deficiencies. Previously, we showed the absence of select NK KIR activating receptor 
genes and altered KIR haplotypes in RRP patients. We also showed that papilloma cells fail to express 
classical MHC Class I, but strongly express the non-classical MHC Class I alleles, which would protect 
against NK targeting. We have now further explored the mechanisms that prevent NK cell degranulation 
within respiratory papillomas. 

Methods: NK cells were isolated from blood of RRP patients and controls, and from papilloma tissue. 
Sub-populations were analyzed by flow cytometry. Degranulation was measured by CD107a expression 
after exposure of NK cells to K562 cells. PGE2 levels were measured in papilloma cell-conditioned media 
(CM) by ELISA. PGE2 synthesis was inhibited with the COX-2 inhibitor NS398. NK cells were incubated 
with inhibitors for the PGE2 receptors EP2 and EP4. 

Results: NK cells isolated from papillomas show reduced expression of the key activating receptor 
NKG2D and CD62L, and impaired degranulation compared to blood-derived NK cells from patients and 
controls (p<0.001). NK degranulation was reduced (p<0.01) when blood-derived NK cells were co-
cultured with minced papilloma explants or with CM from cultured papilloma cells. PGE2 was elevated in 
CM from cultured papilloma cells compared to CM from tonsil epithelia (p<0.01), and treating papilloma 
cells with NS398 blocked the ability to suppress NK degranulation. Finally, inhibiting the NK EP2 receptor 
prevented suppression of degranulation by papilloma CM. Addition of both EP2 and EP4 inhibitors 
completely reversed PGE2 NK suppression 

Conclusions: PGE2 secreted by papilloma cells is the major inhibitor of NK cell degranulation. NK cell 
inhibition is principally mediated through the PGE2 receptor EP2, and to a lesser extent through EP4 
signaling. NK inhibition contributes to the immune evasion of HPV6/11-induced respiratory papillomas.
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Oncology, Hangzhou, China, 4Chongqing University Cancer Hospital, Chongqing Key Laboratory Of 
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Introduction: Cervical cancer (CC), which is caused by high-risk human papillomavirus (HPV), remains a 
significant public health problem worldwide. HPV integration sites can be silent or actively transcribed 
leading to production of viral-host fusion transcripts. 

Methods: Using large-scale, multi-omics (clinical, genomic, transcriptional, proteomic, phosphoproteomic, 
and single-cell) data, we studied the characterization of silent and productive HPV integration in cervical 
cancer. 

Results: we demonstrate that only productive HPV integration sites were nonrandomly distributed across 
both viral and host genomes suggesting that productive integration sites are under selection and likely 
contribute to CC pathophysiology. Furthermore, we demonstrate that tumors with productive HPV 
integration are associated with higher E6/E7 proteins and enhanced tumor aggressiveness and 
immunoevasion. Importantly, productive HPV integration increases from carcinoma in situ to advanced 
disease. 

Conclusions: This study improves our understanding of the functional consequences of HPV fusion 
transcripts on the biology and pathophysiology of HPV-driven CCs suggesting that productive HPV 
integration should be evaluated as an indicator of high-risk for progression to aggressive cancers.
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HPV16 E6/E7 PROTEINS ALTER CHLAMYDIA TRACHOMATIS DEVELOPMENT AND INFECTIOUS 
PROGENY GENERATION 

Carolina Olivera1, Ailen Anna1, Gloria Bettucci Ferrero1, Daniela Paira1, Jessica Mosmann2, Rubén 
Motrich1, Cecilia Cuffini2, Héctor Saka1, Virginia Rivero1 
1Centro de Investigaciones en Bioquímica Clínica e Inmunología (CIBICI-CONICET), Bioquímica Clínica 
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Médicas – Universidad Nacional de Córdoba, Chlamydias Y Hpv, Córdoba, Argentina 

Introduction: HPV and Chlamydia trachomatis (Ct) are highly prevalent sexually transmitted pathogens 
worldwide. It is frequent in clinical practice to find HPV and Ct co-infections, which correlate to 
exacerbated development of cervical cancer. However, the pathogenesis underlying HPV and Ct co-
infection remains unclear. The aim of the present study is to evaluate the interaction between E6/E7 
HPV-16 proteins and Ct in an in-vitro model of human cervical epithelial cells in order to investigate the 
effects of HPV on Ct development and immune response. 

Methods: Carcinoma endocervical C33-A cells expressing or not E6/E7 proteins from high-risk HPV 16 
were infected with Ct LGV-L2 strain and evaluated at 24 and 40 hours post infection (hpi). Ct inclusions 
size, number and infectious progeny generation were assessed by immunofluorescence microscopy 
using Chlamydia-specific CT043 antibodies. In addition, flow cytometry was used to analyze the 
expression of immune co-inhibitory molecules in C33A and C33E6E7 cells infected or not with Ct. 

Results: E6/E7 HPV-16 proteins affects the intracellular development of Ct revealed by smaller inclusion 
size as compared to C33-A cells in the two time-points analyzed (Figure 1). Further, Ct from C33E6E7 
cells showed a marked reduction in infectious progeny generation compared to those from C33-A cells. In 
addition, we found that C33E6E7 cells express higher levels of the co-inhibitory molecules PD-1, PD-L1, 
CD160 and HVEM and infection with Ct enhanced even more these inhibitory molecules expression 
(Figure 
2). 
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Conclusions: Expression of E6/E7 HPV-16 proteins resulted in decreased inclusion size and infectious 
progeny generation, pointing out that HPV may impair Ct development and induce Ct entry into 
persistence. Moreover, an increased expression of co-inhibitory molecules could decline the induction of 
an accurate immune response and may be linked to disease exacerbation observed during HPV and Ct 
co-infections.
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A NEW ALGORITHM FOR CLASSIFICATION OF HUMAN PAPILLOMAVIRUS 16 AND 18 INTO 
LINEAGES AND SUBLINEAGES 
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Introduction: . HPV genomes are classified into lineages and sublineages based on sequence 
differences and phylogenetic topologies. Genomes from different lineages in the current classification 
show average nucleotide differences of 1.0–10.0% while sublineages differ only by 0.5–1.0%. Since the 
number of sequenced HPV genomes is growing fast there are two important objectives: (1) develop a 
computational method for automatic classification and re-classification of all known HPV genomes, and 
(2) develop an efficient method for automatic assignment of incomplete HPV sequences from clinical 
samples to the type, the lineage and the sublineage. 

Methods: . We present an algorithm of parsing a phylogenetic tree built for a set of HPV genomes of a 
given type into lineages and sub-lineages. The algorithm defines clusters and subclusters based on 
phylogenetic topology and determines the inter- and intra-cluster distances characterizing lineage and 
sublineage separations. A set of representative genomes for the sublineages is then selected and used to 
assign an incomplete HPV sequence to a sublineage and, therefore, to a lineage. 

Results: . We analyzed 2,000 HPV16 and 150 HPV18 complete genomes with the algorithm. The 
algorithm-derived classification had significant concordance with the earlier established classifications for 
these two HPV types, however, new candidate sub-lineages of HPV-16 were identified. We also 
assessed the accuracy of assigning incomplete genomic sequences to lineages and sublineages. As 
expected, accuracy strongly depends on the extent of genome coverage. Errors increase if the sequence 
is shorter than 20% of the HPV genome. 

Conclusions: . The new algorithm can be used for faster classification or re-classification of HPV 
variants as well as taxonomic classification of incomplete genomic sequences with greater sensitivity and 
specificity than established computational methods.
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TRANSCRIPTOME-WIDE ANALYSIS OF LONG NONCODING RNAS REVEAL THEIR INTERACTION 
WITH HOST CODING TRANSCRIPTS AND HPV16 ENCODED ONCOPROTEIN E7 IN CERVICAL 
CANCERS 

Abarna Sinha, Sharmila Sengupta 
National Institute of Biomedical Genomics, Cancer Genomics And Epigenomics, Kalyani, India 

Introduction: Long noncoding RNA genes (lncGs) play a pivotal role in cervical cancer (CaCx) 
pathogenesis by interacting with viral oncoproteins and regulating different coding genes. We aimed to 
unfurl such regulations and interactions considering a genomic correlative approach and functional 
assays. 

Methods: Differentially expressed coding (DEcGs) and lncGs (DElncGs) were identified in HPV16-
positive CaCx patients compared to HPV-negative normal individuals, through RNA-seq. Weighted Gene 
Co-expression Network Analysis (WGCNA) was employed on tumor samples to analyse the long 
intergenic noncoding (linc) genes (DElincGs), co-expressing with DEcGs. Significant changes in the 
correlative relationships of antisense and their respective coding genes among tumor and normal 
samples were estimated. The underlying basis of interaction between one such pair was investigated in 
depth employing various molecular assays. 

Results: WGCNA revealed 5 functional modules consisting of DElincGs which co-express and correlate 
with DEcGs. Significant correlations were evident between 4 such modules and traits, like viral physical 
status, lymph node involvement and overall survival (OS) portraying a collaborative effect of all genes 
present within specific modules. CTD-2619J13.13, a lincRNA hub gene of a module, was found to be 
associated with OS of patients. Analysing antisense genes, a set of 24 pairs of significantly correlated 
DEcGs and DElncGs with altered correlation coefficients was recorded among patients over normal 
individuals. The correlated gene pair MAL and its novel antisense, was selected for further study, where 
MAL was associated with poor patient survival. We found through RIP-qPCR, the interactive roles of its 
antisense with HPV16-E7, EZH2 (PRC2 complex member) respectively in the HPV16 positive SiHa cell 
line, resulting in the silencing of the promoter region of MAL through enhancement of chromatin 
suppression mark H3K27me3, employing a knockdown approach for E7. 

Conclusions: This study shows the importance of DElncGs in CaCx, and therefore these are of immense 
translational and therapeutic relevance.
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OBTAINING THE L1 PROTEIN OF THE TYPE 16 HUMAN PAPILLOMA VIRUS FROM CUBAN CLINIC 
SAMPLE, IN E. COLI SHUFFLE® T7 

Susana Brito1, Yunier Serrano2, Alina Falero2, Karen Marrero2 
1Cinvestav, Cell Biology, ciudad de mexico, Mexico, 2CNIC, Infectious Diseases, LA HABANA, Cuba 

Introduction: Cervical cancer is the third most common cause of cancer in women worldwide. Human 
Papillomavirus (HPV) is associated with 99.7% of cervical cancer cases, of which 70% is related to high-
risk types HPV 16 and 18. The three current prophylactic vaccines against HPV (Cervarix®, Gardasil® 
and Gardasil® 9) have proved to be very effective, however, their high costs limit their implementation in 
developing countries. Cuba does not count in its national vaccination program, with preventive vaccines 
against HPV, due to its high costs. In the present work, the L1 protein of HPV 16 was purified, from the E. 
coli SHuffle® T7 strain. 

Methods: The E. coli SHuffle®T7 strain transformed with the plasmid pETHPV16L1myc-His was used to 
produce the HPV-16 L1-His protein grown under autoinduction conditions. The L1-His protein was 
purified by Ni2+ ion chelate affinity chromatography (IMAC-Ni2+) after extraction of the inclusion bodies 
(IC) with 8 M urea and subsequent renaturation by inverse dilution. The molecular size of the renatured 
L1-His protein is assessed by native electrophoresis and size exclusion chromatography. 

Results: HPV-16 L1-His protein accumulated in IC in E. coli SHuffle®T7, accounting for ~12% of the total 
proteins. It was purified by IMAC-Ni2+ under denaturing conditions, with ~90% purity and ~40% yield. 
Renaturation of the purified L1-His allowed obtaining ∼9 mg of pentamers/L of culture, with a final 

process yield of ∼62%. 

Conclusions: In this work, the purification of pentamers of the HPV-16 L1-His protein, encoded by a 
cloned L1 gene from a cervical cancer sample from a Cuban patient, was described for the first time, from 
E. coli ICs. SHuffle®T7. The developed strategy could be an alternative for obtaining L1-His capsomeres, 
to develop a vaccine candidate against HPV-16
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CURRENT STATUS OF HPV VACCINE USE AND LONG-TERM EFFICACY IN ADULT WOMEN IN 
CHINA 

Lihui Wei, Yun Zhao, Chao Zhao, Jingran Li, Mingzhu Li 
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Introduction: Cervical cancer is a leading cause of mortality among women in China. In November 2020

，WHO issued “Global strategy to accelerate the elimination of cervical cancer”, China is making a push 

for HPV vaccination. 

Methods: Currently, there are five HPV vaccines approved for use in China: bv-HPV (GSK, UK), qv-HPV 
and 9v-HPV (MSD, USA), E-coli bv-HPV (Wantai, China), Pichia pastoris bv-HPV (Zerun, China). The 
first four were approved for use in women aged 9-45 y, and Pichia pastoris bivalent was approved for use 
in women aged 9-30. Two doses of the bv-HPV are available to giris aged 9-14 years. 

Results: At 7 months after HPV vaccination, all vaccinated subjects had the same immunogenic 
response to either HPV16 or HPV18, ranging from 96 to 100%, and antibody production in girls aged 9 –
14 years was 2–3 times higher than that in adult women. Efficacy of the four vaccines against CIN2 
ranged from 87.3% to 100%, with prevention of HPV-associated infection reaching 96% – 97% at 12 
months. Clinical trials showed bv-HPV and qv-HPV vaccine were also safe in women aged 18–45 years. 
We then examined 368 women aged 20 to 45 years after completing three doses of qv-HPV vaccination, 
were long-term follow-up for a median of 94 months and a maximum of 125 months to observe the 
protective effect of qv-HPV vaccine on HPV-associated precancerous lesions. CIN, VIN and VaIN 
associated with HPV16/18 were not found in any vaccinated women. Two HPV16-related cases 
(CIN/VaIN) were identified in the placebo group, and two additional HPV-related cases (non-vaccine HPV 
types) were identified. 

Conclusions: Conclusion HPV vaccine is effective in preventing HPV vaccine-related infections and 
lesions in Chinese adult women, and has a long-term efficacy of qv-HPV up to 11 years.
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ACETONE CRUDE EXTRACTS OF TOONA CILLIATA, SERIPHIUM PLUMOSUM AND SCHKUHRIA 
PINNATA EXHIBIT ANTIOXIDANT AND CALCIUM-DEPENDENT APOPTOTIC ACTIVITIES AGAINST 
A HELA CERVICAL CANCER CELL 

Mxolisi Ndlovu, Marema Makgatho 
University of Limpopo, Pathology, Polokwane, South Africa 

Introduction: Cervical cancer is the fourth most common cancer in women, a majority of cases in less 
developed regions of the world. Traditional medicinal plants provide an important avenue for the 
development of novel anticancer agents. 

Methods: These include secondary metabolite detection and quantification using standard chemical 
methods and quantitative antioxidant activity assay (DPPH assay), Ferric reducing power, calcium influx 
determination using a calcium colorimetric assay, EC50 values of the selected plants for their DPPH 
scavenging and ferric reducing power activities and evaluation of the presence of secondary metabolites. 

Results: Finding revealed that anthraquinones, anthocyanins, phlobatannins and saponins were absent. 
S. pinnata tested positive for proteins and glycosides while T. cilliata for glycosides, and high amount of 
total phenolic and flavonoid content in S. plumosum and T. cilliata. S. plumosum extract had the best 
DPPH scavenging (EC50 = 1.573 mg/ml) and ferric reducing powers (EC50 = 3.374 mg/ml). All the plants 
at the lowest concentrations tested, inhibited the proliferation of HeLa cells by 50%. The apoptosis 
inducing ability of the extract in HeLa cells indicate higher calcium influx into cells with increase in extract 
treatment concentrations. 

Conclusions: The leaf extracts from T. cilliata, S. plumosum and S. pinnata contain compounds of 
various polarities with free-radical, antioxidant and anti-cancerous activities and may play an important 
beneficial role in the treatment of cervical cancer. Further studies are needed to isolate bioactive chemical 
entities from these plants for further anti-cancer screens.
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URINE VS CERVICAL MOLECULAR DIAGNOSTIC OF HPV AND CORRELATION WITH 

Laura Uribe Figueroa1, Ivan Bahena-Ocampo2, Erick Pacheco López3, Jazmín Verea Rojas1, Alma Ibarra 
Buelna1, Magaly Castillo Roldán1, Magaly Espinoza Rodas1 
1Arion Genetica, Reproductive Health, CDMX, Mexico, 2UAM, Ciencias De La Salud, Mexico City, 
Mexico, 3Clinica Médica Elipse, Ginecología Y Obstetricia, Tultitlan EDOMX, Mexico 

Introduction: Cervical cancer is the second leading cause of cancer deaths in low- and middle-income 
countries with almost 285,000 new cases every year. In Mexico, there are 4800 deaths per year related to 
cervical cancer with an overall incidence of 12.6 per 100,000 women. Self-sampling for HPV DNA 
detection opens opportunities to increase the participation in screening programs and may improve 
cervical cancer prevention. The present study aims to compare the results of HPV detection on liquid 
based cervical cytology and molecular testing versus molecular testing using urine samples. 

Methods: This study is based on patients which went to the gynecologist with screening purposes. 
Liquid-based cervical cytology sampling was done using Citocell preservative solution. The cervical 
sample was used to perform a pap smear as well as PCR screening. Patients also provided a urine 
sample for HPV molecular testing. Two PCR kits were compared: a screening kit (Geneproof,CZ) detects 
24 high risk HPV subtypes and the Seegene Anyplex™II HPV 28 Detection kit that genotypes and 
discriminates 19 high risk and 9 low risk genotypes. 

Results: 40 samples were analyzed using colposcopy, pap smear staining and PCR (with cervical and 
with urine samples). Mean average age of screened women was 33 yrs old. Colposcopy and pap smear 
detected only 4 patients with lesions related to probable malignancy due to HPV as shown in Fig 1 Pap 
smear of PX 12, CIN1
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 Concordance of PCR results of cervical and urine samples was 100% related to positives and 90% on 
genotypes. HPV-58 was the most frequent genotype and only one HPV18 was detected. 

Conclusions: PCR genotyping has higher sensitivity for HPV detection in patients without intraephitelial 
lesions compared to cytology. Urine self-sampling and PCR genotyping is a solid method to detect 
presence of HPV in low risk patients and has good potential for screning in Mexico.
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NON-INVASIVE POINT-OF-CARE NANOBIOSENSING OF CERVICAL CANCER AS AN AUXILIARY 
TO PAP-SMEAR TEST 

Mitali Basak1, Dipankar Bandyopadhyay2 
1INDIAN INSTITUTE OF TECHNOLOGY GUWAHATI, Center For Nanotechnology, GUWAHATI, 
India, 2Indian Institute of Technology Guwahati, Chemical Engineering, Guwahati, India 

Introduction: A potential cancer antigen (Ag), Protein-Phosphatase-1-gamma-2 (PP1γ2) with a restricted 
expression in testis and sperms has been identified as a biomarker specific to cervical cancer (CaCx) in 
the urine samples of the affected patients. Further, a point-of-care biosensor has been developed 
targeting PP1γ2 detection noninvasively from the urine sample of the patients. 

Methods: For the identification of the PP1γ2 biomarker, urine samples and cervicovaginal fluid (CVF) 
was collected from a total of 200 patients undergoing treatment at King George Medical College, 
Lucknow, India. Antibodies against PP1γ2 was grown in rabbit and conventional western blot analysis 
was used to confirm the presence of PP1γ2 in the urine samples. The proposed portable POCT device is 
prepared using gold nanoparticles immobilized with anti-PP1γ2 antibodies and its interaction with PP1γ2 
in the urine sample was observed as a change in localized surface plasmon resonance (LSPR) of the 
sensor. 
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Results: 

 Fig1 confirms the presence of PP1γ2 named as Novel Cancer Biomarker (NCB) in urine samples of 
different stages of CaCx (lanes 1-5), reoccurring cases (6,7), undergoing treatment (8,9), cervical 
intraepithelial neoplasia (10-14), and unhealthy cervix 
(15,16). 
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 Fig2 shows the confocal photomicrograph showing co-expression of NCB and HPV in CVF collected 
from early and advanced stages of CaCx patients. Columns (a)–(e) show the response from the samples 
from the different stages of CaCx, i.e. control, CINII, IB, IIA, and 
IIIB. 
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 Fig3 shows the UV-Vis spectroscopic results of the proposed POCT device developed using anti-PP1γ2 
immobilized gold nanoparticles. (a) shows LSPR enhancement of gold nanoparticles in the presence of 
PP1γ2 in the CaCx urine sample, no LSPR enhancement in the healthy sample (b), and no LSPR 
interference in the non-CaCx sample (c). 

Conclusions: The research work showcases the development of a point-of-care device from establishing 
a sensing principle to the prototype development for hassle-free, economical, and robust screening of 
cervical cancer following a non-invasive pathway.



  

1186 
 

VIRTUAL-012 / #581 

Poster Viewing 
VIRTUAL POSTERS 
04-16-2023 1:00 AM - 11:00 PM 

METABOLOME ANALYSIS FOR CERVICAL NEOPLASIA TARGETING PRIMARY METABOLITES 

Takuma Fujii1, Rie Kawasaki1, Aya Iwata2, Hiroyuki Nomura1, Ryoko Ichikawa1, Kiriko Kotani1, Takeji 
Mitani1 
1Fujita Health University, Obstetrics And Gynecology, Toyoake, Aichi, Japan, 2Fujita Health University, 
Obstetrics And Gynecology, Toyoake, Japan 

Introduction: Cervical cancer is a 4th most common cause of cancer incidence worldwide. The current 
screening methods for cervical cancer includes cytology or HPV test. Because cytology showed the low 
sensitivity whereas a HPV test has low specificity, a more accurate method is desired. In this study, we 
investigated changes in cervical local metabolism using vaginal discharge and searched for metabolic 
biomarkers in cervical cancer and its precursor lesions. 

Methods: Vaginal discharge samples (Normal n=48, CIN1 n=19, CIN2 n=80, CIN3 n=82, and SCC n=69) 
were collected. Metabolome analysis was performed by liquid chromatographic mass spectrometry (LC-
MS/MS, Shimadzu). The statistical or pathway analysis was performed by SPSS or MetaboAnalyst web-
based analysis platform. 

Results: In volcano analysis, metabolic significant differences between normal vs. CIN1 (Up: n=12), vs. 
CIN2 (Up: n=6, Down: n=13), vs. CIN3 (Up: n=9, Down: n=7), vs. SCC (Up: n=23, Down: n=11) were 
observed. (p < 0.05 and 2-fold change<) Malic acid was significantly increased in CIN1, CIN2, CIN3, and 
SCC compared to normal (Kruskal-Wallis p <0.05). In ROC curve analysis, all AUCs showed> 0.81. 
Oxidative glutathione, Kynurenine, and Malic acid were significantly higher, especially in cancer, and in 
ROC curve analysis, they showed all AUC > 0.90. In the pathway analysis, the TCA cycle were 
significantly altered in the cases of normal vs CIN1-3 and cervical cancer with Impact> 0.20. The cysteine 
and methionine metabolic pathways were significantly altered only in SCC. (FDR p <0.01, Impact >0.41) 

Conclusions: Metabolome analysis revealed the unique metabolites for cervical cancer and its precursor 
lesions, possibly resulting in candidate biomarkers. In addition, significant metabolic pathways involving 
these metabolites were also observed.
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CHARACTERIZATION OF ANTIBODIES AGAINST THE E5 ONCOPROTEIN FROM HUMAN 
PAPILLOMAVIRUS TYPE 16 IN THE NATURAL HISTORY OF CERVICAL CANCER 

Lourdes Gutiérrez-Xicotencatl1, Azucena Salazar-Piña2, Minerva Maldonado-Gama1, Ana Gonzalez-
Jaimes3, Eduardo Ortiz-Panozo4, Aurelio Cruz-Valdez4, Fernando Esquivel-Guadarrama5 
1Instituto Nacional de Salud Pública, Centro De Investigación Sobre Enfermedades Infecciosas, 
Cuernavaca, Mexico, 2Universidad Autónoma del Estado de Morelos, Facultad De Nutrición, Cuernavaca, 
Mexico, 3Universidad Autónoma del Estado de Morelos, Centro De Investigación En Dinámica Celular, 
Cuernavaca, Mexico, 4Instituto Nacional de Salud Pública, Centro De Investigación En Salud Poblacional, 
Cuernavaca, Mexico, 5Universidad Autónoma del Estado de Morelos, Facultad De Medicina, 
Cuernavaca, Mexico 

Introduction: Cervical cancer (CC) is associated with the presence of human papillomavirus (HPV) 
infections. Women with high-risk HPV persistent infections, especially HPV16, are at risk of developing 
precancerous lesions that could progress to CC. During HPV infection, a non-protective humoral immune 
response against early proteins (E1, E2, E4, E5, E6, and E7) is generated. This immune response 
against HPV has been suggested as a source of early detection biomarkers for CC. Serum antibodies 
against E6/E7 are associated with cervical intraepithelial neoplasia 3 (CIN-3) and CC, and CIN 1-2 with 
anti-E4 antibodies. No clear results have been reported on anti-E5 antibodies as a biomarker. Therefore, 
we aimed to characterize the antibody response against HPV16-E5 in the natural history of CC and its 
usefulness as a biomarker of the stage disease. 

Methods: This study was conducted at the Cuautla General Hospital, Morelos, Mexico, with women (18 
to 64 age), that accepted to participate. Samples were obtained from 335 women with uterine cervical 
lesions and 150 women with a negative Papanicolaou. HPV-genotyping was performed by PCR and 
pyrosequencing, and anti-E5 antibodies were detected by slot blot. Logistic regression with contrast 
analysis was done to analyze the interaction between anti-E5 antibodies, HPV-DNA, and disease stage. 

Results: Anti-E5 antibodies prevalence in the study was 17.5%, with a downward trend associated with 
disease progression, being 32.1% for CIN1, 11.5% for CIN2-3, and 6.9% for CC. Contrast analysis 
showed interactions between anti-E5 and HPV-DNA, with the no lesion group (NL) (OR=1.17), CIN1 
(OR=1.53), and CIN2-3 (OR=1.36). These results showed that the presence of anti-E5 antibodies is 
dependent on the presence of HPV-DNA in CIN1 and CIN2-3 lesions. 

Conclusions: The generation of anti-E5 antibodies in early lesions (CIN) may be useful as surrogate 
biomarkers of E5 protein expression, which in turn could also reflect an active infection (presence of 
episomal HPV-DNA).
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Introduction: Several immunohistochemical markers are studied to improve the diagnostic value of 
cytology coupled with or without HPV DNA testing in the diagnosis of cervical neoplasia. 
Immunocytochemical staining (ICS) to study co-expression of anti-proliferative p16 and proliferation Ki-67 
markers is one of these techniques. Despite the improved diagnostic accuracy compared with 
conventional cytology, the high cost and dependency on the expertise of the operator has limited its 
practice. This article compares the diagnostic value of p16 and Ki-67 levels using an in-house Enzyme-
Linked ImmunoSorbent Assay (ELISA) with existing techniques in predicting women at-risk of or with 
dysplasia. 

Methods: Twenty cervico-vaginal samples (semi-cervical samples taken by clinicians mocking self-
samples) from among those collected between January 2020 and July 2022 as part of the ‘early detection 
of cervical cancer in hard-to-reach populations of women through portable and point-of-care HPV testing’ 
(ELEVATE), a H2020 project, were tested. The samples were divided into 5 parts and underwent cervical 
cytology, HPV Cobas, flowcytometry, P16/Ki67 ICS, and ELISA investigations. 

Results: Discrimination analysis showed Ki-67 levels to have the highest specificity for detecting 
dysplastic cells (Wilk’s Lambda: 0.746). It also showed a 100% sensitivity and positive predictive value, 
which was higher than other studied techniques (Table 1). 

Conclusions: ELISA could be used in combination with HPV testing to improve the triage process during 
cervical cancer screening programs. The need for less experienced staff and less pricey infrastructure 
makes the technique promising specially for lower income countries. Further studies with larger sample 
size are needed to confirm our results.
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Biomédica en Red: Epidemiologia y Salud Pública, Ciberesp, Madrid, Spain, 3Catalan Institute of 
Oncology (ICO), Cancer Epidemiology Research Programme, Barcelona, Spain, 4University of Barcelona, 
Ub, Barcelona, Spain, 5, Middlebury College, Vermont, United States of America, 6DKFZ, Infections And 
Cancer Epidemiology, Heidelberg, Germany 

Introduction: Despite the promising scenario in the prevention of HPV-related cancers through HPV 
vaccines, the development of secondary prevention strategies to reduce HPV-related disease burden, as 
in cervical cancer, is also important. HPV early antigen (E) serology has demonstrated to be a promising 
biomarker for anal and oropharyngeal cancers. The aim of this study is to estimate the HPV type-specific 
E6/E7 seroprevalence among European women free of HPV-associated cancers, by age and country, 
and its determinants 

Methods: Between 1992 and 2000, 343,009 women aged 20-70 years, participating in the European 
Prospective Investigation into Cancer and Nutrition (EPIC) study, were recruited from 10 European 
countries (France, Italy, Spain, United Kingdom, The Netherlands, Greece, Germany, Denmark, Norway, 
Sweden). Participants provided sera and risk-factor data at recruitment. We randomly selected an age-
stratified sample of women who had not developed an HPV-related cancer at the end of follow-up. 3,370 
women were included in the study (excluding Greece). HPV E6/E7 serum antibodies for HPV types 16/18 
were tested by Glutathione S-transferase capture and fluorescent bead-based multiplex serology at 
DKFZ. Descriptive analyses of HPV E6/E7 seroprevalence were performed by age and country. Logistic 
regression models were conducted to evaluate determinants of HPV E6/E7 seropositivity. 

Results: HPV16 and HPV18 E6 seropositivity was 1.2% and 0.8% respectively. Seropositivity reached 
8.9% for HPV16 E7 and 1.5% for HPV18 E7. Determinants of combined HPV 16 and/or 18 E6 
seropositivity (1.8%) included older ages, Northern countries, single marital status, high level of 
education, and longer duration of oral contraceptive use. Similar determinants were found for HPV16 E6 
seropositivity. The main determinant of combined HPV 16 and/or 18 E7 seropositivity (10%) was older 
ages. 

Conclusions: Having information on cancer-free population will be useful to guide if HPV blood-based 
serological markers might be used as potential secondary prevention method for HPV-associated 
cancers.
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IMMUNOHISTOCHEMICAL STUDY OF THE ROLE OF HUMAN PAPILLOMAVIRUS, EPSTEIN–BARR 
VIRUS, AND P16INK4A EXPRESSION IN HEAD-AND-NECK SQUAMOUS CELL CARCINOMAS 

Evans Aboagye1,2, Babatunde Duduyemi3 
1New Jerusalem Christian Centre, Evangelism, Brixton, United Kingdom, 2Spectra Health Imaging and 
Interventional Radiology, Research, Kumasi, Ghana, 3Afe Babalola University, Pathology, Ado Ekiti, 
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Introduction: Studies over the years have established that human papillomavirus (HPV) and Epstein–
Barr virus (EBV) are major etiological agents in subsets of head-and-neck squamous cell carcinomas 
(HNSCCs). This study further explores the concurrence of HPV and EBV together with 
P16INK4a expression in HNSCCs, providing additional insights into their unique role in establishing a 
virus-induced carcinogenesis. 

Methods: A retrospective cross-sectional study utilizing immunohistochemistry was employed to 
establish the presence of HPV, EBV, and P16INK4a expression in HNSCC archived tissue samples. A total 
of 121 HNSCC cases were considered suitable for further analysis using immunohistochemistry. From 
these suitable tissue blocks, tissue microarray (TMA) was prepared using Micarray by Micatu Inc., USA. 
Immunohistochemical staining was performed according to standard procedures. Antibodies for HPV, 
EBV, and P16INK4a were used. 

Results: A total of 121 selected HNSCC cases were included in the study, with male preponderance (n = 
86) and majority of the cases occurring in patients ≤ 54 (n = 62). The most common site of occurrence 
was the oral cavity (n = 29), followed by larynx (n = 27) and nasal cavity and paranasal sinuses (n = 24), 
respectively. The study recorded 18 (14.9%) HPV-positive tumors, 7 (5.8%) EBV-positive tumors, and 2 
(1.7%) tumors coinfected with HPV and EBV. P16INK4a expression was recorded in 42.1% (n = 51) of the 
tumors. Although P16INK4a expression correlated weakly with both HPV (r = 0.116) and EBV (r = 0.205) 
positivity, it showed a statistically significant expression with EBV positivity (P = 0.024). 

Conclusions: The observed pattern of HPV association with P16INK4a overexpression was consistent with 
earlier reported studies, and as such, the study reinforces the assertion that P16INK4a can be used as a 
surrogate marker for HPV-positive tumors. However, additional studies are required to validate its 
suitability in tumor sites other than oropharyngeal squamous cell carcinoma.
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HUMAN PAPILLOMAVIRUS-ASSOCIATED PLANTAR EPIDERMOID CYSTS: CASE REPORTS AND 
LITERATURE REVIEW 

Tsuyoshi Mitsuishi1, Akari Shimamura1, Tamae Usami1, Daisuke Yano1, Akira Shimizu2, Ikuroh Ohsawa3 
1Saitama Red Cross Hospital, Dermatology, Saitama, Japan, 2Kanazawa Medical University, 
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Introduction: Human papillomavirus-associated plantar epidermoid cysts (HPV-PEC) are more common 
in Asians. HPV-PEC is mainly caused by infection with HPV type 60. In contrast, a systematic review of 
published case reports has not been conducted to date. 

Methods: An online search, as well as an extensive review of PubMed, and the Japanese Central 
Journal of Medicine using the keywords “plantar epidermoid cyst”, “epidermoid cyst”, “plantar epidermal 
cyst”, ”epidermal inclusion cyst”, “HPV”, or “HPV type 60” was performed to identify research studies 
published before September 30, 2022. Refer- ences within the search results were also reviewed to 
identify additional studies available. In this study, we have examined the site of HPV-PEC, race, age, 
gender ratio, HPV genotypes, and histopathological characteristics. We further analyzed our experience 
with HPV-PEC cases in the same way. 

Results: HPV-PEC is clinically more common in 20-29-year-old females, and is more common on the 
ball-of-foot of plantar area. Histopathologically, HPV-PEC is characterized by the presence of eosinophilic 
intracytoplasmic inclusion bodies and vacuole-like structures, an HPV-specific cytopathic effects, in the 
cyst wall and cyst contents of plantar epidermal cysts. Many cases of HPV-PEC are positive for HPV 
antigen, consistent with cell nuclei. PCR analysis showed HPV type 60 is often detected in HPV-PEC. 

Conclusions: To our knowledge, HPV-PEC is a cutaneous disease found on the ball-of-foot of plantar 
area in Asians.
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TWO NOVEL PROPHYLACTIC 4- AND 9-VALENT HUMAN PAPILLOMAVIRUS L1 VIRUS-LIKE-
PARTICLE VACCINES ELICIT COMPARABLE IMMUNOLOGIC RESPONSES WITH GARDASIL 
(TYPE 6/11/16/18) IN CHINESE WOMEN 

Ying Ji1, Gaoxia Zhang2, Qiong Shen1, Chunyun Li1 
1Bovax Biotechnology Co., Ltd., Clinical Medicine, Shanghai, China, 2Chongqing Bovax 
Biopharmaceutical Co., Ltd., Clinical Medicine, Chongqing, China 

Introduction: Two newly developed 4- and 9-valent human papillomavirus (HPV) vaccines (Bovax-4, 
6/11/16/18; Bovax-9, 6/11/16/18/31/33/45/52/58), with similar technical basis as Gardasil (Table 1), have 

yet demonstrated to be safe and highly immunogenic in phase Ⅰ placebo-controlled trials 

(NCT03085381, NCT03676101). Whereafter, a randomized blind phase Ⅲ study was designed to 

compare immunogenicity and tolerability of Bovax-4 and Bovax-9 with Gardasil (4-valent) 
(NCT04425291). 

 

Methods: 560 Chinese adult females aged 20-45 years in each group, randomized in a 2:1:1 ratio to 20-
26, 27-35, or 36-45 y subgroups, were enrolled to receive Bovax-4, Bovax-9 or Gardasil (control) at 
month 0, 2, and 6. HPV type-specific neutralizing antibodies were tested by a pseudovirion-based method 
before vaccination and 30 days after dose-3 and expressed as seroconversion rates (SCRs) and 
geometric mean titers (GMTs). Vaccine safety was also evaluated. 

Results: A total of 1680 subjects were finally recruited. More than 99% of the enrollees seroconverted for 
all 4 HPV types across the vaccine groups. Besides, comparing between the test and control groups 
(Bovax-4 vs. control; Bovax-9 vs. control), the lower bounds of 95% confidence intervals (CIs) of SCRs for 
covered HPV types all exceed -5%, met the predefined noninferiority criteria (-10%) (Fig. 1); and the 
corresponding HPV type-specific GMT ratios also all reached the predetermined non-inferior standards 
(0.5) (Fig. 2). As for safety, participants received Bovax-9 had slightly higher injection-site adverse events 
(AEs) (46.43%) compared with Bovax-4 and control group (25.54% and 31.79%, respectively), most of 
which were mild to moderate (grade <3). Meanwhile, systemic and serious AEs were similar between 
groups (p>0.05). No deaths 
reported. 



  

1193 
 

 



  

1194 
 

 

Conclusions: This trial suggested compelling evidence that Bovax-4 and Bovax-9 had strong 
immunogenicity and good safety profiles when compared with Gardasil, indicating both groups of the 
investigational vaccines have the potential to be desirable HPV candidates.
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CURRENT STATUS OF HPV VACCINE USED AND LONG-TERM EFFICACY IN ADULT WOMEN IN 
CHINA 

Lihui Wei1, Chao Zhao1, Yun Zhao1, Jingran Li1, Mingzhu Li1,2 
1Peking University People's Hospital, Obstetrics And Gynecology, Beijing, China, 2Peking University 
People's Hospital, Department Of Obstetrics And Gynecology, Beijing, China 

Introduction: Cervical cancer is a leading cause of mortality among women in China. issuedTo achieve 
the goal of WHO issued “Global strategy to accelerate the elimination of cervical cancer”,, China is 
making a big push for HPV vaccination. 

Methods: Currently, there are five HPV vaccines approved for use in China: bv-HPV (GSK, UK), qv-HPV 
and 9v-HPV (MSD, USA), E-coli bv-HPV (Wantai, China), Pichia pastoris bv-HPV (Zerun, China). The 
first four were approved for use in women aged 9-45 years of age and Pichia pastoris bivalent was 
approved for use in women aged 9-30 years of age. Two doses of the three bv-HPV are available to 
adolescent females aged 9-14 years. 

Results: At 7 months after HPV vaccination, all vaccinated subjects had the same immunogenic 
response to either HPV16 or HPV18, ranging from 96 % to 100%, and antibody production in girls aged 
9~14 years was 2–3 times higher than that in adult women. Efficacy of the four vaccines against CIN2 
ranged from 87.3% to 100%, with prevention of HPV-associated infection reaching 96% ~ 97% at 12 
months. Clinical trials showed bv-HPV and qv-HPV vaccine were also safe in women aged 18–45 years. 
We then examined 368 women aged 20 to 45 years after completing three doses of qv-HPV vaccination, 
were long-term follow-up for a median of 94 months and a maximum of 125 months to observe the 
protective effect of qv-HPV vaccine on HPV-associated precancerous lesions. CIN, VIN and VaIN 
associated with HPV16/18 were not found in any vaccinated women. Two HPV16-related cases 
(CIN1/VaIN) were identified in the placebo group, and two additional HPV-related cases (non-vaccine 
HPV types) were identified. 

Conclusions: HPV vaccine is effective in preventing HPV vaccine-related infections and lesions in 
Chinese adult women, and has a long-term efficacy of qv-HPV up to 11 years.
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INTEGRATING POINT-OF-CARE HPV TESTING INTO HIV CARE FOR KENYAN WOMEN LIVING 
WITH HIV 

James Kangethe1, John Kinuthia2, Kennethe Mutai3, Jillian Pintye4 
1Kenyatta National Hospital/ University of Nairobi, Hiv Care And Treatment Center/ Medical Microbiology 
And Immunology, Nairobi, Kenya, 2Kenyatta National Hospital/ University of Washington, Medical 
Research Department, Nairobi, Kenya, 3Kenyatta National Hospital, Hiv Care And Treatment Center, 
Nairobi, Kenya, 4University of Washington, Department Of Biobehavioral Nursing And Health Informatics, 
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Introduction: Current cervical cancer screening methods for women living with HIV (WLHIV) in Kenya 
are underutilized, including visual inspection of the cervix with acetic acid (VIA) and/or of Lugol's iodine 
(VILI). Identifying WLHIV at highest risk for cervical cancer could motivate VIA/VILI screening and 
improve uptake. We integrated Xpert HPV testing for high-risk human papillomavirus (HR-HPV) within 
routine HIV care with the aim of increasing uptake of cervical cancer screening among WLHIV enrolled in 
HIV care at Kenya’s national referral hospital. 

Methods: WLHIV aged ≥18 years enrolled in HIV care at Kenyatta National Hospital (KNH) HIV clinics 
were eligible and approached for participation during their routine HIV clinic visits. We extracted medical 
records among consenting WLHIV to establish baseline VIA/VILI uptake. Cervical smears were collected 
among consenting WLHIV by study nurses and analyzed on Gene Xpert platform in the HIV care clinic 
molecular laboratory. Results were provided during that same HIV care visit and women with HR-HPV 
were referred for VIA/VILI in the HIV clinic. 

Results: Overall, 691 WLHIV were enrolled. The median age was 42 years (IQR 37-48) and 72% of 
participants had secondary education or above. Among those not previously screened (n=518), most 
(95%) accepted Xpert HPV. Prevalence of HR-HPV was 35% (232/656); 10 % HR-HPV-16, 8% HR-HPV-
18 and/ or 45 and 82% for other 11 HR-HPVs not individually genotyped by Xpert HPV. The median time 
to return Xpert HPV results was 60 minutes (IQR 60-80). All the results were available in the same HIV 
clinic visit. Overall, 96% of WLHIV with positive Xpert HPV results subsequently accepted and received 
VIA/VILLI assessment; of those, 26% had results predicting cervical abnormalities. 

Conclusions: Integrating Xpert HPV into HIV care was feasible with high uptake and prevalence of HR-
HPV. Xpert HPV could potentially enhance cervical cancer screening programs for WLHIV in high-burden 
settings.
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EFFECTIVENESS OF A MULTI-INGREDIENT CORIOLUS VERSICOLOR-BASED VAGINAL GEL IN 
HPV+ AND HIV+ PATIENTS: A PILOT OBSERVATIONAL STUDY 

Jesús Joaquín Hijona Elósegui1, Patricia Sanmartin2 
1Complejo Hospitalario de Jaén, Servicio De Obstetricia Y Ginecología, Jaén, Spain, 2Procare Health 
Iberia, Medical Department, Barcelona, Spain 

Introduction: Immunosuppressed, Human immunodeficiency virus (HIV) -positive, patients have an 
increased risk of incident, persistent, or recurrent human papillomavirus (HPV) infection. They also have 
lower clearance rates, higher viral load, and a marked predisposition for being colonized by several 
serotypes: all leading to more frequent and severe HPV-dependent lesions . A Coriolus versicolor-based 
vaginal gel has been shown to repair HPV-dependent low-grade cervical lesions and to increase high-risk 
HPV clearance in immunocompetent HPV-positive patients . The aim of this study is to provide evidence 
about the effectiveness of a multi-ingredient Coriolus versicolor-based vaginal gel on HPV-dependent 
cervical alterations and HPV clearance in HIV+ patients. 

Methods: In this pilot, prospective, one-cohort, observational study, 15 HIV-positive patients with HPV 
endocervical colonization and anomalous cervicovaginal cytology were included to receive a Coriolus 
versicolor-based vaginal gel 1 cannula/day for 21 days during first month + 1 cannula/alternate days for 5 
months. Analysis of HPV patients with normal cytology and colposcopy (improved alterations) and 
patients with HPV clearance (measured using hybrid capture test) is presented. 

Results: The overall HPV clearance and cytological normalization rates were 73.33% and 80%, 
respectively. Endocervical colonization by HPV also partially cleared in 13.33% of the cases. At the end 
of the study, the normalization of the colposcopy was achieved in 55.56%. 

Conclusions: Our results suggest that a 6-mounth treatment period with Coriolus versicolor-based 
vaginal gel could be an effective therapy in the management of endocervical HPV infection in HIV + 
patients. Its effects are similar to those obtained in immunocompetent HPV patients
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SCREENING, DIAGNOSIS AND TREATMENT OF CERVICAL PRECANCER IN A LOW RESOURCE 
SETTING; A REVIEW OF QUINTA HEALTH CERVICAL CANCER CAMPAIGN IN KWARA STATE, 
NIGERIA. 

Babatunde Adewumi 
Federal Medical Centre Abeokuta, Ogun State, Nigeria., Department Of Community Medicine, Abeokuta, 
Nigeria 

Introduction: Cervical screening with acetic acid and lugol iodine, diagnosis of cervical precancerous 
lesions and treatment with Cryotherapy are among the most effective ways to reduce the high incidence 
and mortality resulting from cervical cancer among underserved women in low resource settings like 
Nigeria. Cytology based screening program and other screening methods are not readily available. In 
Nigeria, poor health literacy, socio-cultural barriers, poor amenities and infrastructure, inconsistent health 
policies and data collection, lack of resources, and poverty all provide challenges to screening, diagnosis 
and treatment. The aim of this study is to assess factors influencing effectiveness of VIA (visual 
inspection with acetic acid)/VILI (visual inspection with lugol iodine) and treatment (Cryotherapy) of 
cervical precancerous lesions in a low resource setting. 

Methods: Between 12th and 23rd February 2020, 1574 women across 20 screening centres in kwara 
state were recruited into a cervical cancer screening campaign which was conducted by visual inspection 
after application of 5% acetic acid (VIA) and lugol iodine (VILI). A cross sectional study was carried out 
using the convenient sampling technique to recruit all consenting women. Result was analyzed using 
percentage. 

Results: 1574 women age 25- 59 were screened using VIA/VILI method, 120 (7.62%) tested positive for 
cervical precancerous lesion while 115 (7.31%) were treated using Cryotherapy. All Positive women were 
scheduled for follow up and appropriate referral was made where necessary. 

Conclusions: Cervical cancer prevention through screening, diagnosis and treatment of precancerous 
lesion is the most available and yet potent elimination strategy in low resource settings where HPV 
vaccines are not readily available. Despite the recent WHO recommendation to engage HPV DNA 
testing, VIA/VILI screening method with Cryotherapy treatment still remain quick, accurate and efficient 
against most screening/treatment barriers in low resource settings. This becomes very important for such 
settings as one type of screening/treatment is better than none.
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HIGH-RISK HUMAN PAPILLOMAVIRUS INFECTION AMONG WOMEN IN URBAN AND RURAL 
POPULATION OF BANGLADESH 

Ashrafun Nessa1, Shirin Begum1, Saif Munshi2, Ferdousy Begum3, Afroza Chowdhury1, Noor-E Ferdous1 
1Bangabandhu Sheikh Mujib Medical University, Gynecological Oncology, Dhaka, 
Bangladesh, 2Bangabandhu Sheikh Mujib Medical University, Virology, Dhaka, 
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Introduction: Cervical cancer screening is available in all districts and almost three fourth of the sub-
districts in Bangladesh. The government of Bangladesh (GOB) adopted the visual inspection of cervix 
with acetic acid (VIA) method for cervical cancer screening for women of 30-60 years age. Studies on 
high-risk (HR) HPV genotype distribution and its regional variation are very few in Bangladesh. This study 
was performed to find out the prevalence of HR-HPV genotypes by polymerase chain reaction (PCR) 
among women in urban and rural populations of different regions of Bangladesh. 

Methods: This cross-sectional study was carried out at Bangabandhu Sheikh Mujib Medical University 
(BSMMU), Dhaka (July 2021-June 2022). Cervical samples (N= 3856) were collected from women of 30-
49 years age attending VIA screening from eight divisions of Bangladesh. HPV tests were performed by a 
fully automated real-time PCR amplification and detection analyzer at BSMMU. Ethical clearance was 
received from the Institutional Review Board (IRB) of BSMMU Ethics and Scientific Review committee. 

Results: Among 3856 asymptomatic women, the overall prevalence of HR-HPV was 3.6% with 49 (1.3%) 
women with HPV 16, 12 (0.3%) HPV 18, and 65 (1.7%) with Other HR-HPV positive reports. A significant 
variation of HR-HPV prevalence among the divisions (P=.001) was found with highest infection (7.1 %) 
among women of rural Sylhet and lowest in rural Mymensingh (0.5%). No significant difference in HR-
HPV prevalence was found between the urban and rural women except Mymensingh. 

Conclusions: The low prevalence of HR-HPV (3.6%) among Bangladeshi women with regional variation 
should be considered by policymakers during the development of cervical cancer prevention policies. The 
developed VIA-based screening infrastructure should be utilized during the introduction of HPV tests for 
primary screening or co-testing. Large implementation research is necessary to provide better information 
to policymakers.
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CERVICAL DYSPLASIA AND CANCER MISSED AMONG HIGH-RISK HUMAN PAPILLOMAVIRUS 
PRIMARY SCREEN-POSITIVE WOMEN WITH A SECONDARY VISUAL TRIAGE-NEGATIVE TEST IN 
BOTSWANA 

Doreen Ramogola-Masire1,2, Rebecca Luckett2,3,4, Greta Dreyer1 
1University of pretoria, Obstetrics & Gynecology, Pretoria, South Africa, 2University of Botswana, 
Obstetrics And Gynecology, Gaborone, Botswana, 3Botswana-Harvard AIDS Institute Partnership, 
Obstetrics & Gynecology, Gaborone, Botswana, 4Beth Isreal Deaconess Medical Center, Obstetrics And 
Gynecology, Boston, United States of America 

Introduction: To prevent cervical cancer, the World Health Organization (WHO) calls for high-
performance screening with high-risk human papillomavirus (hrHPV) testing followed by a second triage 
test (indicated for HIV patients, optional for general populations). Data about the performance of 
secondary triage tests is limited in Low-and-Middle-Income-Countries (LMICs). 

Methods: We employed primary hrHPV screening among self-collected swabs of women matched by 
HIV status who presented to a peri-urban clinic in southeast Botswana using Atila AmpFire HPV (AAF) 
(Atila Biosystems, USA) which detects individual hrHPV subtypes 
16/18/31/33/35/39/45/51/52/53/56/58/59/66/68 ). All who screened positive for any hrHPV were visually 
assessed and a biopsy taken for histological evaluation. 

Results: Among 1,500 consenting women, 47.1% (706/1500: HIV+: 52.3% (392/750); HIV-: 41.9% 
(314/750) screened positive for hrHPV. We completed visual assessment for treatment (VAT) and 
histological evaluation on 92.8%. Of the 190/655 (29.0%) who screened positive by VAT, histological 
evaluation revealed 59 (31.1%) had CIN2+ [10 (5.3%) CIN 2; 49 (25.8%) CIN3+). The CIN3+ category 
included the diagnosis of two adenocarcinoma-in-situ, one adenocarcinoma, and one squamous cell 
carcinoma. However, among the 71.0% (465/655) of women who screened negative by VAT and 
routinely would have screened again in three or five years depending on HIV status, the histological 
evaluation revealed 54 (11.6%) had CIN2+. Thirty-two (6.9%) had CIN3+, including one adenocarcinoma-
in-situ, and one adenocarcinoma). Nearly 70% (22/32) of CIN2 and 40% (32/81) of CIN3+ cases, 
including two-fifths (2/5) of glandular abnormalities, detected in the study would have been missed under 
routine screening conditions. A higher proportion of CIN2+ cases were missed among HIV-negative 
women, compared with HIV-positive ones (p-
value=0.02). 
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Conclusions: Although hrHPV DNA testing offers a highly sensitive primary screening solution, currently 
recommended secondary visual triage testing may miss severe disease in those who screen negative. 
Better approaches to secondary triage testing for LMICs remain urgently needed.
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HR-HPV GENOTYPE AS A METHOD OF CERVICAL CANCER SCREENING IN TERTIARY HOSPITAL 

Asma Akter Sonia, Ashrafun Nessa 
Bangabandhu Sheikh Mujib Medical University, Gynecological Oncology, Dhaka, Bangladesh 

Introduction: Cervical cancer is the 4th most common gynecological malignancy globally. In Bangladesh, 
cervical cancer is a burning issue due to high prevalence of risk factors. Human Papilloma Virus (HPV) is 
one of the common sexually transmitted infection that may be persistent and may lead to cervical cancer. 
Identification of high-risk (hr) HPV type is essential to investigate epidemiology and clinical characteristics 
of particular type. To find out HPV genotype (16, 18, & others) distribution among asymptomatic women. 
Comparison of the effectiveness of hr-HPV genotype with VIA for cervical cancer screening. 

Methods: This cross-sectional study was carried out in the Department of Gynecological Oncology, 
Bangabandhu Sheikh Mujib Medical University, Dhaka. A total of 300 asymptomatic women (30-60 years) 
fulfilling inclusion criteria were included in this study. Data were collected using the structured 
questionnaire designed for interview, clinical examination, hr-HPV genotyping, Visual Inspection of Cervix 
with Acetic Acid (VIA), and Colposcopy of the women. Hr-HPV genotyping was performed by Polymerase 
chain reaction. 

Results: It was observed that HPV 16 (4.7%) was the most prevalent type, followed by other hr- HPV 
(3.7%) types, HPV 18 (.7%) and combination of HPV 16 and other hr- HPV (0.3%) types. Most of the HPV 
genotype-positive patients belonged to 35-39 years of age (25%) and mean age was 42.0±7.4. There 
was significant association between HPV genotype with early age of marriage and age of first delivery. 
This study showed that HPV genotype had higher sensitivity (87.1%) and specificity (99.6%) than VIA. 

Conclusions: Conclusion: HPV genotype has much better sensitivity and specificity then VIA to identify 
preinvasive and invasive cervical diseases. HPV genotype can be used as effective method for cervical 
cancer screening including identification of women at risk of cervical cancer.
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PHOTODYNAMIC THERAPY FOR HIGH-GRADE SQUAMOUS INTRAEPITHELIAL LESION OF THE 
CERVIX(HSIL/CIN2) IN WOMEN WITH FERTILITY REQUIREMENTS. 
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Introduction: Photodynamic therapy (PDT) is a novel and minimally-invasive strategy for the treatment of 
cervical intraepithelial neoplasia (CIN). PDT has the function of targeting and aggregating pathological 
tissues, and has little damage to normal tissues. 

Methods: Between Jan 2021 and June 2022, 39 patients aged 21-37 years with CIN 2. (primary CIN2 37 
cases; CIN2 and VAIN2 2 cases) were treated by Photodynamic Therapy. Infection with high-risk 
genotypes of HPV (16, 18, 31, 33, 35, 39,45, 51,52,56,58,59,68) was detected. 39 patients received PDT 
with 5-Aminolevulinic Acid (ALA) photosensitizers. A 20% ALA was applied to the lesions and sealed with 
plastic film for 3 h. Patients were irradiated with a red light at a wavelength of 635±15 nm. The light dose 
is 80mw/cm2. The duration of a PDT session varied from 25 min. All patients completed 6 treatment 
cycles. The interval of treatment was 7-14 days. The main adverse effects of ALA-PDT were abdominal 
distension , pain, and increased vaginal discharge. Cervical cytology, HPV testing, colposcopy, and 
histopathology were performed 3, 6 months after PDT. 

Results: 82.1% patients(32/39）HPV was detected and high-risk HPV (16 + ) was detected in 19 

patients（48.7%）. No severe adverse events were observed . HPV was negative 6 months after PDT 

treatment in 30 patients. The pathological regression rate is 89.7%（35/39）
. 
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Conclusions: The results of PDT in the treatment of patients with HSIL(CIN2) demonstrated its few 
adverse reactions and good efficacy. PDT is not only an effective treatment for HSIL(CIN2) in patients 
who have fertility requirements, but also can preserve cervical integrity.
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THE EXTRACTS OF GENUINE CHINESE MEDICINE, JIN-CHUANG-YAO IMPROVES THE 
DEVELOPMENT OF PATHOGENESIS AND MICROBIOTA OF CERVICAL EROSION 

Hao Li1, Qinghong Zhang2, Xueting Wang2, Chi-Meng Tzeng1,2 
1LangZhongTang (Xiamen) Pharmaceuticals Inc., Research And Development Department, Xiamen, 
China, 2School of Pharmaceutical Sciences,Xiamen University, Translation Medicine Research Center 
(tmrc), Xiamen, China 

Introduction: Pathological inflammatory cervical erosion(CE) is a common gynecological disease that 
affects women's reproductive health. The purpose of this study is to explore the structural characteristics 
of vaginal microflora in patients with CE, searching cytokine from vaginal microenvironment in wound 
healing and HPV infection through genuine Chinese medicine (Jin-chuang-yao). 

Methods: Vaginal samples from 22 women (12 controls, 10 cervix erosion cases) were analyzed using 
nanopore sequencing of the full-length 16S rRNA gene before and after treatment with Jin-Chuang-Yao 
from LangZhongTang (Xiamen) Pharmaceuticals Inc.. We evaluated the level of cytokines in vaginal 
specimens using 22 multiplexed, bead-based immunoassays. Metabolites were analyzed by non-targeted 
LC- and MS-based metabolomics. The relationship between cytokines and wound healing or HPV 
infection, microbiome, and metabolomics were also studied. 

Results: Observed differences in the vaginal microbiota structure between healthy and CE women, the 
latter having higher species diversity and significantly less Lactobacillus spp. At the species level, 
Candidatus Thioglobus autotrophicus, Bacillus anthracis, Candidatus Thioglobus singularis, Clostridium 
sp. CT4, and Bacillus thuringiensis were closely related to the CE state. These species may be used as 
biomarkers for predicting pathological cervical erosion disease status. Cytokines, namely, IL-1β, eotaxin, 
MCP-1, and IL-4, displayed different expression levels in healthy controls and CE group. We also found 
that levels of IL-7/8/9, IFN-γ, eotaxin, MIP-1α, IL-1ra, and MIP-1β were significantly different between the 
HPV(+/-) groups. The levels of biogenic amines in the vaginal microenvironment were higher in cervical 
erosion patients and HPV+ patients. The levels of local AA were much higher in the healthy and HPV-
groups. 

Conclusions: We characterize the vaginal microbiota and metabolites from cervical erosion and HPV+ 
women, as well as cytokines related to wound healing and HPV infection in the vaginal microenvironment 
by treating Jin-Chuang-Yao, providing a new look for the etiology and treatment of CE.
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EFFECT OF A CORIOLUS VERSICOLOR-BASED VAGINAL GEL FOR HIGH-RISK HPV CLEARANCE 
AND CYTO-NORMALIZATION IN A 44-YEAR-OLD PATIENT WITH HR-HPV PERSITENCE OF MORE 
THAN 10 YEARS 

Belén López-Cavanillas1, Yann Gaslain2 
1Hospital Universitario La Paz, F.e.a Ginecología Y Obstetricia Unidad Del Tracto Genital Inferior, Madrid, 
Spain, 2Procare Health Iberia, Ceo, Barcelona, Spain 

Introduction: Human papillomavirus (HPV) infection is one of the most frequent sexually transmitted 
infections and high-risk (HR) oncogenic strains of HPV are behind virtually all cases of invasive cervical 
cancer. Although prophylactic vaccines are highly effective, they have no therapeutic effect. In this clinical 
case, a Coriolus versicolor-based vaginal gel treatment was assessed for HR-HPV clearance and cyto-
normalization. 

Methods: A clinical case of 44-year-old woman, ex-smoker from 2018, who attended for a routine follow-
up visit due to a history of persistent infection for 12 years with a HR-HPV strain and both low-grade and 
high-grade squamous intraepithelial lesions in the cervix and vagina (Fig 1 and 2). The patient was 
subjected to two excisional therapies (large loop excision of the transformation zone) in 2007 and 2009 
and one cervical CO2 vaporization in 2013, plus another vaginal CO2 vaporization in 2014 which reduced 
the extension and grade of the lesions. The follow up of the case showed 4 years of viral persistence and 
intermittent appearance of HPV-linked cytological alterations. At the time of the visit, she presented low-
grade cervical lesions and was positive for HPV type 53. Therefore, a conservative treatment with the 
Coriolus versicolor based vaginal gel was prescribed (1 cannula/day for 1 month + 1 cannula/alternate 
days for 5 months) in 
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2019. 

 

Results: After several surgical procedures and a long history of HR-HPV persistency, the patient 
achieved complete cyto-normalization and HR-HPV clearance with a 6-month treatment period of the 
Coriolus versicolor based vaginal gel. 

Conclusions: This clinical case shows that a conservative non-invasive treatment with a Coriolus 
versicolor-based vaginal gel can be a valuable therapeutic option to achieve the normalization of 
cytological alterations and HR-HPV clearance in a patient with a long history (12 years) of HPV 
persistency after several excisional and destructive treatments.
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EFFECT OF A CONSERVATIVE MANAGEMENT OF CIN II USING A CORIOLUS VERSICOLOR-
BASED VAGINAL GEL: AN OBSERVATIONAL STUDY 

Nadia Nassar Melic, Miguel Díaz Vega, Silvia Herrero Barrios, Gemma Pardina Claver, Marta Padin 
Fabeiro 
Hospital Clínico Universitario Lozano Blesa, Servicio De Obstetricia Y Ginecología, Zaragoza, Spain 

Introduction: Human papilloma virus (HPV) is behind 95% of cervical cancer cases and its precursor 
lesions. According to the American Society of Colposcopy and Cervical Pathology (ASCCP), 50% of CIN 
II cases managed conservatively spontaneously regress. The aim of this study was to evaluate the effect 
of a Coriolus versicolor-based vaginal gel in the conservative management of CIN II lesions. 

Methods: A one-cohort, prospective, single-centre, observational study including ≥ 18 years-old women, 
with CIN II diagnosis were treated with 1 cannula/day for 1 month + 1 cannula/alternate days for 5 months 
of a Coriolus versicolor-based vaginal gel. Inclusion criteria have been based on the Spanish Society of 
Colposcopy and Cervical Pathology (AEPCC) guidelines for CIN II conservative treatment: colposcopy 
image with visible transition zone, completely visible lesion affecting less than 2 quadrants, non-affected 
endocervix and accepting cytology/colposcopy after 6 months. Baseline and 6-month biopsies were 
performed. 

Results: A total of 44 women 35.5 years-old on average were included. After a 6-month treatment period, 
68.2% of them showed a regression by biopsy, 11.4% persisted on CIN II and 18.2% progressed to CIN 
III. Three patients were considered null and not included in the data analysis because they did not have a 
biopsy taken after 6 months. 

Conclusions: The Coriolus versicolor-based vaginal gel 6-month treatment seems to increase the 
regression of the lesions compared to spontaneous resolution and could represent a clinical advantage 
compared to the “wait and see” approach in patients meeting the conservative treatment criteria for CIN II 
lesions.
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EFFECTIVENESS OF A CYTOLOGY-BASED ARTIFICIAL INTELLIGENCE SYSTEM FOR THE 
TRIAGE OF HPV-POSITIVE WOMEN: A CHINESE, CROSS-SECTIONAL AND MULTICENTRE STUDY 

Peng Xue1, Youlin Qiao2 
1Chinese Academy of Medical Sciences and 5 Peking Union Medical College, School Of Population 
Medicine And Public Health, Beijing, China, 2Chinese Academy of Medical Sciences and Peking Union 
Medical College, Department Of Cancer Epidemiology, National Cancer Center/national Clinical 
Research Center For Cancer/cancer Hospital, Beijing, China 

Introduction: The management of HPV-positive women becomes particularly crucial in cervical cancer 
screening. We investigated whether a cytology-based artificial intelligence system (CAIS) could serve 
enable effective triaging of HPV-positive women. 

Methods: 

We used a retrospective dataset of 8,000 digital whole cytological slide images consisting of 5,713 
negative and 2,287 positive cases to develop CAIS for the triage of HPV-positive women. A Chinese, 
cross-sectional and multicentre study was conducted to assess the performance of CAIS from 489 
consecutive women diagnosed as HPV positive between 2021 and 2022. HPV positive women received 
further tests using HPV16/18 typing, and liquid-based cytology slides were interpreted by human 
cytologists and comparatively with AI cytology. Histological cervical intraepithelial neoplasia (CIN) grade 2 
or higher (CIN2+) or grade 3 or higher (CIN3+) were considered the gold standard. Triaging performance 
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and efficiency of cytology-based AI, human cytologists and HPV 16/18 typing were compared at detecting 
CIN2+ or CIN3+ in HPV-positive women. 

Results: For CIN2+ detection, CAIS had significantly higher specificity than cytologists (51.33% vs 
40.93%, p < 0.001), but CAIS had significantly lower sensitivity than HPV16/18 typing (51.33% vs 
87.17%, p < 0.001). The sensitivity of CAIS was comparable to cytologists (86.49% vs 83.78%, p = 
0.744), but significantly higher than HPV16/18 typing (86.49% vs 54.05%, p = 0.002). Compared to 
cytologists, CAIS reduced colposcopic referrals significantly (51.53% vs 60.94%, p = 0.003). Similar 
patterns were also observed for CIN3+ detection.

 

Conclusions: Compared to human cytologists, CAIS has equivalent sensitivity but higher specificity with 
more efficient colposcopy referrals for triage of HPV-positive women. This is particularly important given 
the global shortage of skilled cytologists. This cloud-based technology could therefore improve cervical 
cytology screening programs worldwide.



  

1211 
 

VIRTUAL-031 / #1105 

Poster Viewing 
VIRTUAL POSTERS 
04-16-2023 1:00 AM - 11:00 PM 

GENETIC DIVERSITY OF HUMAN PAPILLOMAVIRUS 35 FROM HEALTHY HETEROSEXUAL 
WOMEN LIVING IN CHAD AND HIV-INFECTED MEN HAVING SEX WITH MEN LIVING IN CENTRAL 
AFRICAN REPUBLIC 

N.J. Avala1, Ralph-Sydney Mboumba Bouassa1,2, Zita Aleyo Nodjikouambaye1,3, Christian Diamant 
Mossoro-Kpinde4, Gerard Grésenguet4, David Veyer2, Hélene Péré2, Laurent Bélec2 
1Ecole Doctorale d’Infectiologie Tropicale, Infectious Disease-medical Virology, Franceville, 
Gabon, 2Hôpital européen Georges-Pompidou, APHP.Centre - Université Paris Cité, Paris, France, 
Virology (microbiology), Paris, France, 3Hôpital de la Mère et de l'Enfant, N'Djamena, Service De 
Gynécologie-obstétrique, N'Djamena, Chad, 4Université de Bangui, Faculté Des Sciences De La Santé, 
Bangui, Central African Republic 

Introduction: The A2 sublineage of the non-vaccine Human Papillomavirus (HR-HPV)-35 has been 
linked to a higher risk for cervical cancer in the African population worldwide. We aimed to describe the 
genetic diversity of HPV35 in Chadian women and Central African men having sex with men (MSM). 

Methods: HPV35 DNA was detected using Anyplex™ II HPV28 from cervical and anal swab samples 
from HIV-negative Chadian women (#CHD) with normal cytology and HIV-positive Central African MSM 
(#CAR) with abnormal anal cytology, respectively. L1, E2, E6, E7, and LCR were sequenced using the 
ABI PRISM® BigDye Sequencing technology and analyzed with MEGA 7.1 software. 

Results: Most of the HPV35 strains belonged to the A2 sublineage, and only #CAR5 belonged to the A1 
sublineage as the prototype (HPV35H) (Figure 1). HPV35 from #CAR tended to have higher L1 variability 
compared to #CHD (mean number of mutations: 16 and 6, respectively; P=0.113). #CAR5 showed a 
significant L1 variability of 2.29%, making it likely divergent from HPV35H. The capsid L1 loop domains 
BC, DE, and EF, remained totally conserved in all specimens, while FG- and HI- loops of #CAR 
specimens exhibited amino acid variations (Figure 2). #CAR5 also showed the highest LCR variability 
with a 16bp insertion located at binding sites of the YY1 transcription factor. HPV35 from #CHD exhibited 
the highest E2 variability (P˂0.05). Finally, E6 and E7 oncoproteins remained well 
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conserved. 
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Conclusions: There is relative maintenance of a well-conserved HPV35 A2 sublineage within 
heterosexual women living in Chad and MSM living with HIV in the Central African Republic. It is 
necessary to elucidate the consequences of such genetic variability within the A2 sublineage, as well as 
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the likely divergent #CAR5 strain, on the virus-host interactions, in order to better understand the clinical 
implications that these HPV35 variants could have in the Central African population.
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CYTOLOGICAL STUDY OF URINE IN THE DIAGNOSIS OF PAPILLOMAVIRUS CYSTITIS 

Khalid Ibishev, Vahid Mamedov 
Rostov State Medical University, Department Of Urology And Human Reproductive Health With The 
Course Of Pediatric Urology-andrology, Rostov-on-Don, Russian Federation 

Introduction: Human papillomavirus (HPV) with a rare occurrence in the urinary tract and reproductive 
system, both in men and women. In recent years, the number of patients with recurrent cystitis, in which 
the etiological disease is HPV, has been increased 

Methods: Analysis of the cytological study of 140 patients with chronic cystitis was carried out, which, 
depending on the etiological disease, were divided into two groups by bacteriological examination (BI) of 
the urine: group I - 70 patients, according to the BI data, no bacterial pathogen was detected and group II 
– 70 patients, where various bacterial pathogens were identified according to the BI data. Cytological 
examination of urine for the presence or absence of pathological specific cells. 

Results: Analysis of the cytological study revealed koilocytous transformation of urethelial cells of 
patients in the group in 34 (48.5%) cases, in the second group it was not checked in any patient. Single 
koilocytes in group I were in 20 (35.7%) patients, and in group II - 11 (15.7%) (Figure 1.).Signs of 
hyperkeratosis of the urothelium in group I were detected in 30 (42.8%) patients, and in group II in 5 
(7.1%) patients. In addition, 58 (82.8%) patients of group I had an increase in the presence of a large 
number of lymphocytic cells, 15 (21.4%) patients had a small number of neutrophilic leukocytes. In group 
II, a small number of lymphocytes in the field of view in the cytological picture was detected in 8 (12.8%) 
patients, and neutrophils - in 70 (100%) women. Figure 1. Signs of koilocytosis. 

Conclusions: Thus, a cytological examination of urine can show the nature of an infectious-inflammatory 
process.



  

1216 
 

VIRTUAL-033 / #653 

Poster Viewing 
VIRTUAL POSTERS 
04-16-2023 1:00 AM - 11:00 PM 

DEVELOPMENT OF A MULTIPLEX IMMUNOASSAY TO MEASURE ANTIBODY ISOTYPES AND 
SUBCLASSES TO SEVEN HPV VACCINE TYPES 

Chau Quang1,2, Amy Chung3, Troy Kemp4, Serene Yeow5, Paul Licciardi1,2, Zheng Quan Toh1,2 
1University of Melbourne, Department Of Paediatrics, Melbourne, Australia, 2Murdoch Children's 
Research Institute, Infection And Immunity, New Vaccines Group, Melbourne, Australia, 3University of 
Melbourne, Department Of Microbiology And Immunology, Melbourne, Australia, 4Frederick National 
Laboratory for Cancer Research, Vaccine, Immunity And Cancer Directorate, Hpv Serology Laboratory, 
Frederick, United States of America, 5Murdoch Children's Research Institute, Infection And Immunity, 
Tropical Diseases Group, Melbourne, Australia 

Introduction: HPV vaccines given prior to infection are immunogenic and effective at preventing vaccine-
type HPV infection and cervical precancers. Three common methods for measuring HPV-specific 
antibody responses are: HPV pseudovirion-based neutralisation assays (PBNA), competitive 
immunoassays (CLIA), and the virus-like particle (VLP)-based ELISA. PBNA is low-throughput and time-
consuming, while ELISA detects only one antibody isotype per genotype at a time. Therefore, we 
developed a bead-based Luminex multiplex immunoassay to measure antibody isotypes and subclasses 
to seven HPV genotypes that cause cervical cancer (HPV16/18/31/33/45/52/58). 

Methods: HPV VLPs were produced by transfecting human embryonic cell line (HEK293TT) with L1 
plasmid DNA for each HPV genotype. VLPs were purified by ultracentrifugation and verified by SDS-
PAGE. Each HPV VLP (16/18/31/33/45/52/58) was then covalently conjugated to carboxylated beads. 
Type-specific antibody isotypes and subclasses (IgG, IgM, IgA1-2, IgG1-4) were measured by incubating 
VLP-conjugated beads with human serum and phycoerythrin (PE)-conjugated mouse anti-human 
secondary antibody. This assay was validated using serum from a cohort study in Fiji, where adolescent 
girls received 1, 2 or 3 doses of 4vHPV followed by booster 2vHPV six years later. 

Results: Using the multiplex assay, we could differentiate antibody responses between vaccinated and 
unvaccinated individuals. We detected a dose response for IgG (IgG1/IgG3) and IgA1 against 7 HPV 
types among individuals previously vaccinated with 1, 2 or 3 doses of HPV vaccine and an anamnestic 
antibody response following a booster dose. HPV16/18-specific IgG antibodies strongly correlated with 
nAb levels previously measured by PBNA (HPV16: r=0.75, HPV18: r=0.88, p<0.0001), and a moderate 
correlation was observed with HPV16-specific IgA1 and IgA2 with nAb (HPV16/18: r=0.53, p<0.0001). 

Conclusions: We established a high-throughput immunoassay that has the advantage of measuring 
multiple antibody features to comprehensively evaluate HPV antibody responses. This assay can be used 
as an alternative method to existing immunoassays to measure HPV type-specific antibody responses.
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COMPARATIVE ANALYSIS OF RELATED FACTORS OF POSITIVE MARGIN AFTER CONIZATION 
FOR CERVICAL GLANDULAR LESION 

Yun Zhao, Mingzhu Li, Chao Zhao, Jingran Li, Jianliu Wang, Lihui Wei 
Peking University People's Hospital, Department Of Obstetrics And Gynecology, Beijing, China 

Introduction: To explore the possible related factors of positive margin after conization for cervical 
glandular lesion. 

Methods: The clinical pathological characteristics of 78 patients with cervical glandular lesion who 
underwent cervical conization from January 2012 to April 2022 were reviewed and analyzed. 

Results: Among the 78 patients, ① General condition: Age ranges from 25 to 74 years old, median age 

38 years old. 37.18% had positive margin; Asymptomatic patients accounted for 69.23% . ② Screening 
results:41.54% were NILM, and 58.46%were abnormal. The positive rate of HPV was 95.77% and the 
negative was 4.23% . Single type infection accounted for 82.35% , , HPV 16 was the most common type, 
followed by HPV 18 . ③ Pathological terms: Only 66.67% of glandular lesions were found by biopsy; after 
conization, 62.82% were diagnosed as glandular lesions combined with squamous epithelial lesions.The 
average cone height and diameter of the specimens with positive incisional margin were (1.8 ± 0.7) cm 
and (2.2 ± 0.5) cm respectively. The negative incisional margin were (1.7 ± 0.4) cm and (2.2 ± 0.7) cm 
respectively. The positive margin had statistical significance with multifocal of the lesion (c2=15.528; 
p=0.000). The risk of positive margin is increased by 0.121 times compared with patients with non-
multifocal lesions (95% CI: 0.039-0.373). The positive margin had no statistical significance with the 
patient's age, clinical symptoms, screening results, HPV infection status, pathological diagnosis, the size 
of specimen, and the modus operation. (P > 0.05). 

Conclusions: ① There is an increased risk of positive margin in patients with jumping multifocal lesions. 
②Glandular lesions may be present in the form of a squamous epithelium.③ When abnormal signs of 
squamous epithelial lesions are found by colposcopy, endocervical curettage is recommended for HPV16 
and / or 18 positive patients, especially for those with colposcopy impression of HSIL, regardless of the 
type of transformation zone
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CATCHING THEM YOUNG TO CONQUER CERVICAL CANCER IN ABIA STATE-NIGERIA: FINDINGS 
FROM A SCHOOL-BASED ADVOCACY PROJECT 

Becky Kirikareye, Kingsley Nnah, Nancy Owuenyi, Favour Emenike, Florence Mbogu, Kelechi Eguzo 
Marjorie Bash College of Health Sciences, Division Of Continuing Education, Aba, Nigeria 

Introduction: Although cervical cancer is the second most common cancer affecting Nigerian women, 
most Nigerian women are not aware of this disease nor do they attend screening services, where 
available. The We-Can, I-Can-Conquer Cervical Cancer Project sought to 1) create awareness about 
cervical cancer among 2,000 secondary school students and 2) explore the use of cloud computing and 
essay competition in improving the retention of advocacy messages. It was collaboratively implemented 
by community partners in Nigeria as a primary prevention intervention. 

Methods: Pre-recorded videos in English and Igbo Languages were hosted on OneDrive and presented 
at various secondary schools in Nigeria using projectors. Volunteer nurses also addressed questions from 
the students, who were encouraged to participate in a follow-up essay competition. The project was 
promoted using WhatsApp, Facebook, and Twitter. Printed pamphlets and Facebook Live® interactive 
broadcasts were used to sustain public engagement. Essay entries were collated and graded by nurses. 
Data included number of entries, social media impressions, and advocacy event participants. 

Results: Fifteen secondary schools and one Junior College hosted the presentations, with a total of 3, 
919 participants. The Facebook Live event has 200 views with 10 shares. Eleven non-school community 
groups (e.g. churches) also hosted the presentations. Fifty essay competition entries were received from 
eleven secondary schools including Bulgaria, to demonstrate their retention of the content of the 
advocacy messages. The audience expressed their satisfaction with the cloud-based pre-recorded video 
presentation. 

Conclusions: The project surpassed its target in-person audience by almost 100% (2,000 vs 3,919), 
excluding the online audience. This approach demonstrated the power of cloud-based video 
presentations in demystifying cervical cancer among young people in Nigeria. Subsequent projects 
should invest more resources into media promotions and reaching out to students even when schools are 
out of session.
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ROLE OF SELF-SAMPLING FOR THE DIAGNOSIS OF HUMAN PAPILLOMAVIRUS IN RURAL 
AREAS FROM CUENCA ECUADOR: ACCEPTANCE, SENSITIVITY AND SPECIFICITY 

Bernardo Vega Crespo1, Vivian Alejandra Neira1, Veronique Verhoeven2 
1Universidad de Cuenca, Seaxual And Reproductive Health, Cuenca, Ecuador, 2University of Antwerpen, 
Family Medicine And Population Health, Antwerpen, Belgium 

Introduction: Background:.High sensitivity tests for primary screening of HPV are useful for an early 
detection of cervical pathology. Self-sampling techniques could overcome barriers and increase 
participation in screening and participation. Objectives 1.- To compare the sensitivity and specificity of 
urine and vaginal self-sampling test versus clinician sampling test, for HPV diagnosis. 2.- To compare the 
acceptability of urine and vaginal self-sampling methods versus clinician sampling among rural women 

Methods: A diagnostic test study was conducted in a rural parish of Cuenca, Ecuador.. Each participant 
self-collected urine and vaginal samples and underwent clinician sampling for HPV testing. The latter was 
considered as the golden standard. All three samples were processed with the same amplification and 
hybridization protocol.. After sample collection a questionnaire to qualify device and technique and 
individual acceptability was applied and additional overall preference of three sample tests was evaluated 

Results: A total of 120 women participated. Self-sampling sensitivity reached 94.4% , and specificity 
92.1%.. Urine sampling had a sensitivity of 88.8% , and specificity 94.1% . The negative predictive value 
was 98.9% for vaginal self-sampling and 97.6% for urine sampling. Acceptability: Compared with clinician 
sampling, both vaginal self-sampling OR 20.12 and urine sampling OR16.63 , were more comfortable, 
granted more privacy: vaginal self-sampling OR 8.07 ; urine sampling OR 19.5 , were less painful: vaginal 
self-sampling OR 0.07, urine sampling OR 0.01 and less difficult to apply: vaginal self-sampling OR 0.16 
urine sampling OR 0.05 . Overall preference has shown an advantage for vaginal self-sampling 4.97 

Conclusions: This study shows that vaginal and urine self-sampling methods have similar sensitivity and 
specificity compared with clinician sampling for the diagnosis of HPV. The correlation between HPV 
genotypes among the three tests is satisfactory. Self sampling methods have a high acceptance in rural 
communities. .
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BARRIERS AND FACILITATORS TO CERVICAL CANCER SCREENING AMONG UNDER-
SCREENED WOMEN IN CUENCA, ECUADOR: THE PERSPECTIVES OF WOMEN AND HEALTH 
PROFESSIONALS 

Bernardo Vega Crespo1, José Ortíz1, Heleen Vermandere2, Bo Verberckmoes2 
1Universidad de Cuenca, Seaxual And Reproductive Health, Cuenca, Ecuador, 2Ghent Univeristy, Icrh, 
Ghent, Belgium 

Introduction: In Ecuador, cervical cancer being the most frequent cancer in women, only 58,4% of 
women of reproductive age have ever been screened for cervical cancer during their lifetime. 
ObjectivesThe aim of this research is to complement and update previous studies, by assessing the 
perspectives of under-screened women and health care providers regarding barriers and facilitators of 
cervical cancer screening in Cuenca, Ecuador 

Methods: A qualitative study was performed from April 2020 until March 2021, in Azuay province, 
Ecuador. Focus group discussions (FGDs) were organized with health staff and under-screened women 
separately, as this method allows participants to interact with each other which enriches the generated 
information. Two FGD guides were developed, one for women and one for health personnel. Key topics 
addressed during the discussions were opinions about or experiences with cervical cancer screening, 
opinions about national cervical cancer screening practices or programs, barriers that inhibit screening 
uptake and suggestions to address these barriers 

Results: Overall, 28 women and 27 HP participated in the study. Both groups perceived different barriers 
for cervical cancer screening. For HP, barriers were mainly allocated at the policy level (lack of a 
structured screening plan; lack of health promotion) and individual level (lack of risk perception; personal 
believes). Women identified mainly barriers at operational level, such as long waiting times, lack of 
access to health centers, and inadequate patient-physician communication. Both groups mentioned 
facilitators at policy level, such as national campaigns regarding cervical cancer screening, and at 
community and at individual level, including: health literacy and women empowerment 

Conclusions: From women’s perspectives, access to health services is the main limitation; while for 
health professionals lack of investment in screening programs and cultural patterns at community level 
constitute major obstacles. To address cervical cancer prevention integrally, the perspectives of both 
groups should be taken into account.
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PREVALENCE OF UTERINE CERVICAL HIGH-RISK HPV (HR-HPV) 16 INFECTION AND ITS 
CLINICO-DEMOGRAPHIC PROFILE AMONG THE WOMEN OF THE REMOTE ANDAMAN ISLANDS, 
INDIA 

Rehnuma Parvez, Muruganandam Nagarajan 
Indian Council of Medical Research-Regional Medical Research Centre, Microbiology, Port Blair, India 

Introduction: Persistent infection with High-risk human papilloma viruses lead to the development of 
precancerous lesions and cervical cancer. HPV16 accounts for almost half of all cervical cancers. 
Andaman has a diverse population from different regions of mainland India. The aim of the study was to 
estimate the prevalence of HR-HPV16 infection and to identify associated clinico-demographic risk-
factors among women of this remote island. 

Methods: A cross sectional community based study was conducted in the South Andaman district of 
Andaman Islands, India. Married women of age group 18-59 were screened for High-risk HPV16. 
Informed consent was obtained from all participants. Cervical scrapings were collected and screened by 
PCR in accordance with the published protocol using L1 consensus primers for HPV and type-specific 
primers for HR-HPV16. Clinical and demographic data were also collected in a questionnaire. 

Results: A total of 1000 subjects were enrolled in the study and cervical scrapings were collected after 
obtaining informed consent. Study subject's mean age (SD) was 37.8 (9.24) years. The prevalence of 
HPV was 5% and prevalence of HPV16 was 3.2%. Chronic vaginal discharge was the most common 
clinical presentation of the subjects followed by lower abdominal pain and chronic pelvic pain. The mean 
age (SD) of HR-HPV16 positives was 40.5 (11.9) years Among the 32 identified with HPV16, three had 
squamous cell carcinoma, one had atypical squamous cells of undetermined significance, 16 had 
inflammatory pap-smear, and 12 had a normal pap-smear. The prevalence of High-risk HPV 16 was 
found to be higher among the age group of 36–45 years, rural women and among upper lower 
socioeconomic 
classes. 
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Conclusions: Prevalence of HR-HPV16 in South Andaman district of Andaman Island was found to be 
lower than that reported from other parts of India. However due to the availability of vaccines for 
prevention, awareness on preventive measures need to be strengthened.
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Introduction: Improved chemoradiation therapy (CRT) is the standard of care for squamous cell 
carcinoma of the anus (SCCA), the most common type of anal cancer. However, approximately one 
fourth of patients still relapse after CRT. Transcriptomic biomarkers will be useful in predicting anal cancer 
treatment outcomes. 

Methods: In this pilot study, we used RNA-sequencing to characterize and compare the coding and non-
coding transcripts in the tumor tissues between 3 recurrent and 12 non-recurrent SCCA patients who 
underwent CRT. RNA was extracted from SCCA FFPE tissues and linked to clinical data. An initial filter of 
log2FC >2 and p-value <0.05 were used to identify differentially expressed genes (DEGs). Function and 
pathway enrichment analyses were performed with Metascape and enrichment of gene ontology (GO) 
was performed with Gene Set Enrichment Analysis (GSEA). 

Results: We identified 449 DEGs (390 mRNA, 12 miRNA, 17 lincRNA and 18 snRNA) between the non-
recurrent and recurrent. We found a core of upregulated genes in the SCCA tissue from participants with 
non-recurrent cancer enriched in “allograft rejection” which were highly suggestive of a productive CD4+ 
T cell driven immune response, such as IL4, CD40LG, and ICAM2 the human leukocyte antigen genes, 
both HLA-I and HLA-II. Conversely, in the SCCA tissue from participants with recurrent cancer, we 
determined that the most significant DEGs were enriched in “Epidermis Development,” consistent with the 
growth of an epidermal malignancy, such as keratin (KRT1, 10, 12, 20) and hedgehog signaling pathway 
genes. Previous studies showed that mi-R-4316, which we identified as upregulated in non-recurrent 
SCCA, inhibits tumor proliferation and migration by repressing vascular endothelial growth factors. 

Conclusions: Our study identified several key host factors which may drive the recurrence of SCCA after 
CRT and warrants future studies to understand the mechanism and further evaluate their potential use in 
personalized treatment of SCCS.
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Introduction: Men who have sex with men (MSM) are at increased risk for Human papillomavirus (HPV) 
infection. This study aimed to assess the incidence, persistence and clearance of anogenital HPV 
infection among MSM and the correlates in a three-year community cohort study. 

Methods: From 2015 to 2019, MSM were recruited and followed up at 6-, 12-, 24-, and 36- months in 
Taiwan. Questionnaires and anogenital swabs were collected at baseline and each follow-up. Thirty-
seven HPV genotypes were detected and genotyped using the linear array HPV genotyping test. 
Incidence, persistence, and clearance rates of anogenital HPV infection and 95% confidence intervals 
(CIs) were estimated by Poisson regression. Correlates were examined using a generalized estimating 
equations (GEE) model. 

Results: A total of 201 MSM retained in the cohort study with a median age of 27 years (IQR 24-32) at 
baseline. Rates of incidence, persistence, and clearance of any anal HPV infection among MSM were 
43.6 (95%CI 33.7-55.6), 23.4 (17.7-30.2), and 58.3 (45.1-74.1) per 1000 person-month (pm), 
respectively. Rates of incidence, persistence, and clearance of any penile HPV infection among MSM 
were 26.8 (20.1-34.9), 13.4 (8.0-20.9), and 51.5 (37.8-68.5) pm, respectively. MSM who did not 
consistently use a condom in receptive sex (aOR 2.06, 95%CIs 1.14-3.72) were more likely to acquire 
any anal HPV infection. Age at recruitment (1.05, 1.01-1.09) were positively associated with any penile 
HPV incidence. MSM with over one sex partners in receptive anal sex (0.53, 0.30-0.94) were less likely to 
clear any anal HPV infection. MSM who were unemployed/students (0.55, 0.30-0.98) were less likely to 
clear any penile HPV infection. 

Conclusions: High incidence and low clearance of anogenital HPV infection among MSM in the study 
serve as a reminder to address HPV vaccination targeting this population. It is essential for MSM to scale 
up HPV screening and adhere to safe sex.
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A COMPARISON OF ACCEPTABILITY OF HPV SELF-SAMPLING FOR CERVICAL CANCER 
SCREENING AMONG WOMEN LIVING WITH AND WITHOUT HIV IN LAGOS UNIVERSITY 
TEACHING HOSPITAL, NIGERIA 
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Introduction: Women with HIV infection have higher risk of persistence Human Papillomavirus (HPV) 
infection and developing cervical cancer compared to women in the general population. As part of self-
care interventions, HPV testing with self-collected genital samples and timely follow-up care has the 
potential to improve the prevention of cervical cancer among women. The aim of this study was to assess 
and compare the acceptability of HPV self-sampling method for cervical cancer screening among women 
living with and without HIV in Lagos University Teaching Hospital (LUTH), Lagos, Nigeria. 

Methods: A comparative cross-sectional study was conducted and participants were selected using a 
systematic sampling technique. Data were collected using a semi-structured interviewer-administered 
questionnaire and analyzed using SPSS. Chi-square statistics was used at the level of significance was 
set at 5%. 

Results: The mean age of the respondents was 42.4 years ± 7.3SD and 64.8% were married. Awareness 
of HPV infection was low (33.6%) and this was significantly lower among women living with HIV (18.5%) 
than women living without HIV (50.2%). However after a brief information on HPV infection and cervical 
cancer, a significantly higher proportion of women living with HIV infection (92.8%) compared to women 
without HIV infection (83.6%) accepted HPV self-sampling method (p<0.0001). Awareness of HPV 
infection was significantly associated with the acceptance of HPV self-sampling method. Age, marital 
status, level of education and previous Pap test were not significantly associated with the acceptance of 
HPV self-sampling among the women in the two groups. 

Conclusions: Acceptance of HPV self-sampling method for early detection of high-risk HPV infection and 
prevention of cervical cancer especially among women with HIV can be achieved by increasing the 
awareness about HPV infection and HPV self-sampling method.
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EDUCATIONAL VIDEO INTERVENTION IN KISUMU, KENYA 

Hanul Choi1, Laya Sathyan1, Haley Dion1, Michelle Huang1, Megan Huchko2 
1Duke University, Duke Global Health Institute, Durham, United States of America, 2Duke University 
School of Medicine, Obstetrics And Gynecology/global Health Institute, Durham, United States of America 

Introduction: Human papillomavirus (HPV) is the leading source of cervical cancer in Kenya. Education 
and empowerment are crucial in combating HPV stigma and increasing screening uptake. We conducted 
qualitative and quantitative analyses of an HPV educational video intervention in Kisumu, Kenya to 
determine its impact by examining women’s experience and implementation sustainability factors in the 
clinic setting. The stigma-responsive video featured a group discussion with an individual describing her 
experience with HPV, self-testing, and preventive treatment. 

Methods: As part of a cluster-randomized control trial, community health volunteers (CHVs) provided 
standard HPV education at three control clinics and showed the video, augmented with HPV education, at 
three intervention clinics. We observed factors impacting implementation for six weeks using a survey 
evaluating client engagement, workflow logistics, and education delivery. Three focus group discussions 
were conducted with 30 women from intervention clinics, ages 30-65, to explore their experience with the 
video education delivery, perspectives on HPV and self-sampling, and the feasibility of peer navigation to 
increase screening and follow-up. 

Results: Across 33 clinic data collections, 16.5 women per day at intervention clinics saw the video over 
17 days, and 14 women per day heard HPV health talks in the control over 16 days. 182/307 (63%) of the 
women screened in the intervention sites, compared to 103/224 (46%) who screened after standard 
health talks at control sites. Women in FGDs felt that the video would decrease fear of testing, increase 
HPV knowledge, and empower sharing knowledge. 

Conclusions: The video education reached more women who followed up with screening, compared to 
standard education. Women in FGDs found the HPV educational video to be acceptable, stigma-
reducing, and empowering. Further research is necessary to determine the viability of sustainably 
implementing the intervention in a clinic environment with regard to suspected barriers (CHV and 
women’s availability and technological interruption) and implementation facilitators.
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Introduction: In 2017, Australia’s long-established National Cervical Screening Program (NCSP) 
transitioned from cytology to HPV-based screening. This provided the opportunity to introduce the option 
of screening on a self-collected sample (self-collection), initially only for under-screened or never-
screened participants. From mid-2022, self-collection was made available as a choice for all people 
undergoing screening, overseen by a healthcare professional. This study explored practitioners’ 
perception of a universal option of self-collection, and how they intend to provide it in routine practice. 

Methods: Interviews with 30 practice managers, general practitioners, and nurses from 10 practices in 
Victoria, Australia were conducted between May to September 2022. Interviews were analysed 
thematically, informed by the Consolidated Framework for Implementation Research. 

Results: Participants stated that cervical screening is a key component of the clinical care that they and 
their practice provides, but their experience with providing self-collection within the previous restricted 
policy was limited. Most participants supported policy change expanding access to self-collection, 
reflecting on its potential to increase participation, but reported differences in how they intend to provide it 
in practice. Most practitioners (n=27, 7 practices) indicated intention to provide self-collection as an option 
to all potential screening participants. In some cases, whole of practice level changes were considered to 
support its implementation. Practitioners from three practices were undecided about offering self-
collection universally, citing concerns about participants’ self-efficacy to collect their sample and the 
perceived lost opportunity to perform a pelvic examination. 

Conclusions: This study was conducted during a time of significant change in Australia’s NCSP and, for 
the first-time, details practitioner’s perception of and intention to provide a universal choice for self-
collection within routine practice. As implementation continues, communication and education, which 
addresses key concerns of practitioners, will be critical to ensuring the potential for self-collection to 
increase participation and accelerate Australia’s progression towards elimination of cervical cancer is 
realised.
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SELF-COLLECTION CERVICAL SCREENING IN THE ASIA-PACIFIC REGION: A SCOPING REVIEW 
OF IMPLEMENTATION EVIDENCE 
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Introduction: While cervical cancer is a disease of inequity, it can be eliminated as a public health 
problem through vaccination, screening and treatment. HPV vaginal self-collection cervical screening is a 
high-performance screening test that can increase the reach of screening. This scoping review described 
the different contexts and models of care used to pilot or implement self-collection within the Asia-Pacific 
Region, to measure the extent implementation outcome measures are reported and, where available, 
summarise key implementation findings. 

Methods: A scoping review was conducted by searching five databases of the peer-reviewed literature. 
Two researchers assessed eligibility and extracted data independently relevant to the model of care and 
the Conceptual Framework for Implementation Outcomes. A mixed-method synthesis was undertaken to 
report findings. 

Results: A total of 57 articles, comprising 50 unique studies from 11 countries were included; 82% were 
conducted in a trial setting. Ten different models of care were utilised in implementation studies; 80% 
were delivered through a practitioner-supported model with diversity described in how samples were 
processed, and treatment was offered. Acceptability (73%) and appropriateness (64%) measures were 
most frequently reported, followed by adoption (57%), feasibility (48%), and fidelity (38%). Only 7% of 
articles reported implementation cost or penetration measures and no studies reported sustainability 
measures. 

Conclusions: Self-collection cervical screening can be implemented within most settings in the Asia-
Pacific Region and there is clear evidence demonstrating that it is acceptable and appropriate from the 
user’s perspective. Well-designed, high-quality implementation trials and real-world evaluations of self-
collection that report on the breadth of implementation outcomes can support activities in the Asia-Pacific 
region to progress the elimination of cervical cancer.
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Introduction: The aim of this study was the evaluation of HPV research in cervical cancer screening in 
Princess Grace Hospital, Monaco, in 2021 and 2022 (until August 23rd). 

Methods: Our case series was represented by 9666 women from different countries who have been 
divided in two groups based on their age: the first group was made by women of 30-65 years old, while 
the second one by women <30 and >65 years old. Patients underwent a first triage, in which the first 
group of women had been submitted to hrHPV research, while the others had been screened by cytology. 
In the first group, patients with negative hrHPV testing were recalled after 5 years, while those with 
positive hrHPV testing were advised to repeat the test after one year (second triage). If hrHPV testing 
resulted still positive, patients were submitted to colposcopy and eventual treatment; if negative, they 
returned to routine screening. In the second group, patients with negative cytology were recalled after 3 
years, those with cytology ASC-US or more were submitted to colposcopy; those negative for 
intraepithelial lesion or malignancy were addressed to second triage, with the same protocol as the first 
group. 

Results: are summarized in Tables. Table 1 – Women 30-65 years. 

 hrHPV hrHPV- hrHPV+ 
hrHPV+/ASC-
US 

hrHPV+/ASC-H 
hrHPV+/L-
SIL 

Total 
positive 

2021 4848 3833 676 181 25 133 1015 

2022 2762 2141 415 115 18 73 621 

Total 7610 5974 1091 296 43 206 1636 

 

Table 2 – Women <30 years and >65 years. 
 Cytology Negative ASC-US/hrHPV+ ASC-US Total positive 

2021 1228 1001 47 180 227 

2022 828 626 51 151 202 

Total 2056 1627 98 331 429 

 

Table 3 – Conization. 
 Conization SCC L-SIL 
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2021 107 1 27 

2022 74 1 16 

Total 181 2 43 

 

Conclusions: Our study confirms the validity of screening for cervical cancer prevention.
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SEXUAL RISK BEHAVIORS, SOCIAL VULNERABILITY, AND ANAL CANCER SCREENING AMONG 
MEN LIVING WITH HIV IN THE DEEP SOUTH 
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Introduction: Without standard anal cancer screening guidelines, there is a need to examine screening 
practices, particularly in the South where HIV incidence remains highest in the U.S. This study describes 
the first strand of a sequential, explanatory mixed methods research project with the purpose of 
identifying sexual risk and other social factors associated with screening among men living with HIV 
(MLHIV) at the University of Alabama at Birmingham’s HIV outpatient clinic. 

Methods: Patient reported outcomes were analyzed using the Center for AIDS Research Network of 
Integrated Clinical Systems (CNICS) survey among MLHIV in 2018. Relationships between demographic 
(i.e.; age, race, sexual identity, social vulnerability), clinical (i.e.; viral load, CD4 count), and sexual risk 
characteristics (i.e.; number, HIV status, and PrEP use of partner(s)) with screening were examined using 
t-tests, chi-square tests, and logistic regression analyses. 

Results: Among 1,114 men, 52% had received an anal pap screen within one year of the survey. Those 
who were older or identified as straight had lower odds of being screened. A greater proportion of young 
black men were screened compared to young white men; older black men living in counties with 
moderate to high social vulnerability were less likely to be screened. Men with one partner that reported 
unprotected anal sex were 2 times as likely to be screened compared to those who did not. Men with two 
or more partners that were not male were 94% less likely to be screened compared to those with two or 
more male partners. 

Conclusions: MLHIV in the South who are older, black, or identify as straight may be less likely to 
receive secondary preventative care for anal cancer. The results in this study will be used to inform the 
development of in-depth interview guides among men and their providers to help better explain barriers 
and facilitators to screening.
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Introduction: Data on the genotype distribution of human papillomavirus (HPV) is important for cervical 
cancer prevention and HPV vaccine implementation. In Gabon, little is known about HPV prevalence. The 
aim of this study was to assess the prevalence of HPV genotypes and the suitability of HPV vaccination in 
Gabon. 

Methods: Cervical samples were collected from women participating in the annual cancer screening 
campaign at the major hospital of Libreville. Detection and genotyping of HPV was performed by real-time 
multiplex PCR, and logistic regression analysis was used to determine associated-risk factors. 

Results: Among the 358 women recruited, the prevalence of HPV was 17.2% and decreased with age. 
HPV 35 (3.1%) was the predominant genotype, followed by HPV 16 (2.2%),HPV 18 (2.2%), HPV 52 
(1.68%), HPV 58 (1.40%), HPV 53 (0.8%), HPV 59 (0.8%), HPV 81 (0.8%), HPV 6 (0.6%), HPV 33 
(0.6%), HPV 66 (0.6%), HPV 56 (0.6%), HPV 82 (0.6%), HPV 31 (0.3%), HPV 39 (0.3%), HPV 45 (0.3%), 
and HPV 68 (0.3%). Multiple HPV infections were found in 20.9% of women. Parity was the only risk 
factor significantly associated with HPV carriage. Gardasil9 was the best-suited vaccine, with a predicted 
vaccine coverage of 73%.
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Conclusions: The predominance of HPV 35 in this population deserves particular attention: HPV 35 is 
not included in current HPV vaccines and is associated with cervical precancer treatment failure in HIV 
infected women. This study warrants the need for a nationwide epidemiological study to fully evaluate the 
prevalence of HPV genotypes in Gabon.
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Introduction: HPV infection in general male population remain an underexplored field. Although some 
reports associate HPV with certain seminal alterations, others reported no disturbances. Most of them do 
not analyze concomitant presence of other STI and their effects. The aim of our study was to evaluate 
whether HPV alone or coinfecting with other STI is associate with semen inflammation and impaired 
sperm quality. 

Methods: 168 male patients aged 20-61 attending urology clinic were enrolled. Control group was 
composed by patients without leukocytospermia and negative for all the STI tested. Semen samples were 
analyzed for HPV by PCR and genotyped by RFLP. The presence of C.trachomatis, U.urealiticum, 
M.hominis, M.genitalium, T.vaginallis, N.gonorrhoeae, T.pallidum, and HSV was screened by PCR. 
Seminal quality was evaluated according to WHO guidelines. Semen leukocyte subpopulations, reactive 
oxygen species and sperm viability were analyzed by flow cytometry. 

Results: 39/168 semen samples were positive for HPV, being 49% high risk oncogenic genotypes. The 
74% HPV+ samples were co-infecting with at least one of the other pathogens. Patients solely HPV+ did 
not show leukocytospermia (peroxidase+ cells). No difference in seminal lymphocytes CD4+/CD8+, 
monocytes or granulocytes were found between HPV+ and control groups. Patients solely HPV infected 
showed increased sperm necrosis (p=0.048). HPV alone was not associated to significant alterations in 
semen quality, however, when HPV was coinfecting with certain pathogens (C. trachomatis, M. hominis or 
T. vaginallis) more seminal parameter alterations were observed with respect to control group. (table I) 
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and the separate infections.

 

Conclusions: Herein we show that HPV infection alone does not associate to semen inflammation or 
altered sperm quality. Nevertheless, HPV seems to potentiate harmful effects when coinfecting with other 
STI. Our data contributes to understand the real effect of HPV on male genital tract highlighting the 
importance of excluding the confounding effects of other not assayed coinfections.
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Introduction: In view of the need for India to rapidly transition to HPV based screening, there is a need 
for implementation studies among all vulnerable populations, to ensure equity in screening. This feasibility 
study reports implementation outcomes and HPV prevalence rates among women from tribal, rural and 
urban slums in Vellore and Tiruvannamalai districts, Tamil Nadu. 

Methods: HPV prevalence was estimated using the low-cost careHPV test on self-collected vaginal 
samples in tribal (two different distances from follow up testing centre), rural and urban poor areas. The 
rural area had a long-standing VIA based screening program. Women aged 30-60 years were motivated 
by health workers, educated in groups using videos, posters, counselled by nurses, over 8 months, and 
self-collected samples at home. HPV positive women were navigated for follow up (triage with 
colposcopy/pap smear, followed by thermal ablation). 

Results: Implementation outcomes are shown in Table. Programmatic challenges of identifying eligible, 
education, collecting samples, follow up, were higher for tribal women, requiring adaptations: home 
education, extra volunteer, honoraria for workers and temporary camps. 

implementation outcomes of study 

 
Nearby 
tribal 
villages 

Distant 
tribal 

Overall 
tribal 

Urban 
poor 

Rural 

Women 30-60 years 800 289 1089 1335 1437 

No education 63.4% 96% 75.5% 20.7% 10.5% 

Previous screening 4.6% 0.8% 3.2% 3.1% 16.0% 

Screening participation (8 
months) 

27.3% 
(218) 

41.9% 
(121) 

31.0% 
(339) 

26.7% 
(357) 

32.9% (474) 

HPV positive 10.1% (22) 
15.7% 
(19) 

12.1% 
(41) 

3.1% 
(11) 

5.5% (26) 

Triaged (colposcopy/pap) 77.3% (17) 
31.6% 
(6) 

56.1% 
(41) 

45.5% 
(5) 

84.6% (22) 

Triage positive 3* 1 4 0 2* 

Treated 
(ablation/conisation) 
among triage positive 

2* 1 3 (75%) 0 1-ablation 

Biopsy (before treatment) 
2-CIN3 1-
negative 

CIN3   1-inconclusive 
1 negative 
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*2 triage positive: missed ablation, treated based on biopsy 

Conclusions: HPV self-collection showed encouraging coverage in various vulnerable groups, in just 8 
months, but flexible treatment protocols are needed to ensure treatment.
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DNA METHYLATION MARKERS IN HPV-BASED SCREENING: WHAT IS THE ROLE IN THE TRIAGE 
SETTING? A META-ANALYSIS 

Sofia Salta1, João Lobo1, Bruno Magalhães2, Rui Henrique1, Carmen Jerónimo1 
1Portuguese Institute of Oncology of Porto, Cancer Biology & Epigenetics Group- Research Center, 
Porto, Portugal, 2Portuguese Institute of Oncology of Porto, Oncological Nursing Research Unit – 
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Introduction: High-risk human papillomavirus (hrHPV) testing became a gold standard for cervical 
cancer screening across most of developed countries. HrHPV testing presents a high negative predictive 
value (NPV) but the specificity is rather low, particularly among young women. Triage markers of hrHPV-
positive women are essential to ensure the sustainability of cervical cancer screening programs. 
Cytology, p16 immunostaining, and/or hrHPV genotyping are currently the most accepted triage 
strategies however, all present several limitations, such as an increase of women referred for colposcopy. 
DNA methylation markers have been presented as an alternative for hrHPV-positive women triage. Thus, 
this work aimed to systematically review the published data on the performance of DNA methylation 
markers as a triage tool for HPV-positive women. 

Methods: Pubmed, Scopus, and Cochrane were searched. Pooled sensitivity and specificity for cervical 
intraepithelial neoplasia (CIN)2 or worse (CIN2+) and CIN3+ detection were calculated using a bivariate 
model. Positive predictive value (PPV) and NPV according to disease prevalence were also calculated. 

Results: Twenty-three studies were considered for meta-analysis. Most of the studies were conducted in 
the Dutch population and CADM1, FAM19A4, MAL, and miR124-2 were the most studied genes. Pooled 
sensitivity detection was 0.67 (CI 95%: 0.63-0.70) and 0.78 (CI 95%: 0.75-0.81) for CIN2+ and CIN3+, 
respectively. For CIN2+ pooled specificity was 0.80 (CI 95%: 0.74-0.83) and for CIN3+ was 0.77 (CI 
95%:0.73-0.80). Moreover, PPV and NPV for CIN2+ detection was 0.620 (CI 95%: 0.601-0.639) and 
0.880 (CI 95%: 0.875-0885), respectively. 

Conclusions: DNA methylation markers might be an alternative tool in triaging hrHPV-positive women for 
colposcopy referral in cervical cancer screening programs with higher specificity than reported for 
cytology and genotyping.
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DETERMINANTS OF INTENTION OF NIGERIAN SECONDARY SCHOOL HEALTH TEACHERS TO 
EDUCATE AND RECOMMEND HUMAN PAPILLOMAVIRUS VACCINATION TO ADOLESCENTS IN 
SCHOOL SETTING 

Adebola Adejimi1, Kehinde Okunade2, Sylvia Adebajo3, Clement Adebamowo4 
1College of Medicine, University of Lagos, Nigeria, Department Of Community Health And Primary Care, 
Lagos, Nigeria, 2Lagos University Teaching Hospital, PMB 12003, Idi-Araba, Lagos, Nigeria, Department 
Of Obstetrics And Gynaecology, Lagos, Nigeria, 3Maryland Global Initiatives Corporation (MGIC) an 
affiliate of the University of Maryland, Baltimore, Country Director, Abuja, Nigeria, 4University of Maryland 
School of Medicine, Epidemiology And Public Health, Baltimore, United States of America 

Introduction: The World Health Organization identifies the school setting for reaching adolescents for 
Human Papillomavirus(HPV) education and vaccination, and suggests that this can be most effective if 
delivered through strategic partnership between health and education sectors. Health science teachers 
are qualified teachers in charge of health education of school students. The aims of this study were to 
assess the knowledge and attitudes of health science teachers in secondary schools in Lagos, Nigeria 
about HPV infection and vaccination and to identify the factors associated with their intention to 
recommend HPV vaccine to adolescents through HPV education and communication with students and 
their parents. 

Methods: A cross-sectional study was conducted and participants were selected using a multistage 
sampling technique. Data were collected using an interviewer-administered questionnaire and analysed 
using SPSS. Chi-square test was used to determine the factors associated with intention to recommend 
HPV vaccine and the level of sgnificance was set at 5%. 

Results: This study found that about half of the health science teachers had low level of knowledge and 
poor attitude towards HPV infection and vaccination. However, factors associated with the intention of 
these teachers to recommend the HPV vaccine to adolescents in school settings include the teacher's 
age, gender, level of education, level of knowledge about HPV vaccine and perceived benefit of HPV 
vaccine. 

Conclusions: There was an insufficient level of knowledge and poor attitude of health science teachers 
in Lagos, Nigeria about HPV vaccination which affected their intention to recommend HPV vaccine to the 
adolescent students.These findings suggest a need for a collaboration of the health science teachers with 
healthcare workers for an organised educational training to increase their understanding of HPV infection 
and HPV vaccination and this will improve the teachers' confidence to educate their students and the 
parents about HPV vaccine for appropiate HPV vaccine acceptance and uptake in Nigeria.
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MUSLIM PARENTS’ BARRIERS AND WILLINGNESS TOWARDS HUMAN PAPILLOMAVIRUS (HPV) 
VACCINATION: A QUALITATIVE STUDY 

Omar Al Zaabi1, Margaret Heffernan, Oam2, Judie Arulappan1, Hawraa Al Farsi1 
1Sultan Qaboos University, College Of Nursing, Muscat, Oman, 2RMIT University, College Of Business 
And Law, Melbourne, Australia 

Introduction: Infection with Human papillomavirus (HPV) is the leading risk factor for the development of 
ano-genital cancers. Cervical cancer is the fourth most common cancer among women worldwide. Most 
Arab countries lack both HPV educational programmes and national HPV vaccination programmes. 

Methods: This qualitative descriptive study aimed to explore Muslim parents’ barriers and willingness 
towards HPV vaccination. Twenty-seven parents were conveniently invited from two districts in Oman to 
participate in five single-sex focus group discussions and four in-depth individual interviews. Thematic 
analysis was conducted to analyse the qualitative data. 

Results: Seven major themes were found. The results showed that most parents lacked knowledge 
about HPV infection and HPV vaccination. Parents were also concerned about the vaccine’s safety and 
side effects and wanted the reassurance of protection against HPV infection. However, the study findings 
showed that Muslim parents were willing to consent to HPV vaccination for their children if recommended 
by the healthcare providers, and suggested that both girls and boys should be vaccinated at the school 
age of 10-14 years. There was almost universal agreement among parents that adolescents should 
receive HPV education, including HPV infection and prevention methods through school-based HPV 
education programmes. 

Conclusions: This study shows Muslim parents' positive attitudes and willingness towards the HPV 
vaccination. There is a need to create an HPV vaccination policy within the healthcare system, establish 
school-based HPV education programmes and public HPV education campaigns, and support 
implementing a national HPV vaccination programme in Muslim countries for HPV elimination.
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URGENT ACTION TO PRIORITIZE ADOLESCENT HEALTH IN SOUTH AFRICA: HUMAN 
PAPILLOMAVIRUS VACCINATION ALONGSIDE OTHER SCHOOL-BASED HEALTHCARE 
SERVICES 

Edina Amponsah-Dacosta1, Ntombifuthi Blose2, Varsetile Nkwinika3, Viola Chepkurui4 
1Vaccines for Africa Initiative, University of Cape Town, Public Health And Family Medicine, Cape Town, 
South Africa, 2Division of Epidemiology and Biostatistics, University of Cape Town, Public Health And 
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Town, Kenya 

Introduction: This study highlights the programmatic successes and challenges of the school-based 
HPV vaccination programme in South Africa since its inception in 2014, contributing to the evidence base 
needed to improve programme performance. 

Methods: A systematic narrative review approach was best suited to addressing our objectives as it 
provided a broad perspective on the research focus and allowed for rich speculation on the barriers and 
facilitators to the South African HPV vaccination programme. A Boolean search strategy was developed 
to source primary research studies conducted in South Africa between 2010 – 2021. A cross-cutting 
thematic analysis was performed, and outcomes narratively reported. 

Results: 35 articles were included in this review. As of 2020, the proportion of adolescent girls aged 15 
years who had received at least one dose of the HPV vaccine at any time between 9 – 14 years was 
75%, while 61% had completed the recommended two-dose schedule. Despite this, annual vaccine 
coverage and dose completion rates have persistently followed a downward trend. Evidence suggests 
that declining public demand for the HPV vaccine may be a result of weakening social mobilization over 
time, inadequate reminder and tracking systems, and vaccine hesitancy. The increased risk of cervical 
cancer amid the high incidence of HIV infection also necessitates rapid scale-up of vaccine coverage. 
Opportunities exist to strengthen the delivery of HPV vaccines alongside other adolescent health 
services, and this can be achieved by reinforcing the national Integrated School Health Policy. 

Conclusions: Policymakers and immunization programme managers should (i) promote adolescent-led 
awareness campaigns, (ii) explore interventions to improve vaccine uptake among out-of-school girls, 
girls attending private schools, and HIV positive adolescent girls, and (iii) leverage school-based 
platforms to co-deliver other adolescent health services like comprehensive sexual and reproductive 
health and rights education, deworming, and health screening.
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PERCH: PARTNERSHIP TO CONTRAST HPV (BY CONSORTIUM OF PERCH, GA N. 101075314) 
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Van Den Bulcke7, Benedetta Mattioli8, Anastasia Balasopoulou9, Yvette Shajanian Zarneh10, Miriam 
Gerlich11 
1Istituto Superiore di Sanita', National Centre For Global Health, Roma, Italy, 2Institute of Oncology 
Ljubljana (OI Ljubljana), Department For Cancer Screening, Ljubljana, Slovenia, 3Institut Català 
d’Oncologia (ICO), Cancer Epidemiology Research Program, Barcelona, Spain, 4Institut Català 
d’Oncologia (ICO), Cancer Epidemiology Research Programme, Barcelona, Spain, 5Institut Català 
d'Oncologia (ICO), Cancer Epidemiology Research Programme, Barcelona, Spain, 6Sciensano, Unit 
Cancer Epidemiology, Bruxelles, Belgium, 7Sciensano, Unit Cancer Epidemiology, Brussels, 
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Colonia, Germany, 11Federal Centre for Health Education (BzgA), Sexual Health, Prevention Of Hiv And 
Other Sti, Colonia, Germany 

Introduction: Cervical cancer is a highly preventable disease through HPV vaccination and cervical 
cancer screening. However it still represents an important public health problem in worldwide. Although 
HPV vaccines have been available since 2006 both introduction and coverage do not still reach optimal 
levels. In 2020, the European Region reported a program coverage of the 29%. The European countries 
require urgent and sustainable actions in order to achieve the WHO 90% HPV vaccination coverage. An 
European PartnERship to Contrast HPV (PERCH), composed of 19 European countries, has been 
established with the aim to contribute to the implementation of the Europe’s Beating Cancer Plan. 
Specifically, PERCH will contribute to achieve the first objective of the “90-70-90” WHO strategy among 
girls, and if possible also boys. 

Methods: PERCH GA ws signed in September 2022. The activities planned over 30 months are 
distributed into 7 complementary and interconnected Work Packages (WPs): WP1 Coordination, WP2 
Dissemination, WP3 Evaluation, WP4 Integration and Sustainability, WP5 Monitoring, WP6 Improving 
Knowledge and Awareness to Increase Vaccine Uptake, WP7 Training and Support in Vaccine. 

Results: All the activities planned within PERCH are designed with the aim of achieving sustainable 
results at short, mid and long-term perspective. The preliminary results will be available at the beginning 
of 2023. 

Conclusions: An Integration and Sustainability Plan will be developed at the end of PERCH with the 
objective to integrate HPV vaccination in the routine vaccination schedule in countries where this not yet 
the case and to booster capacities in countries where coverage currently is low. The sustainability plan 
will include roadmaps for implementation of HPV vaccination adjusted to local needs and 
recommendations for best practice. Funded by the EU. Views and opinions expressed are those of the 
author(s) only and neither the European Union nor the HaDEA can be held responsible for them.
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HPV VACCINATION IN A SPANISH RURAL AREA: A PUBLIC HEALTH CHALLENGE 

Lara Colomé Ceballos1, Josep Lluís Clua Espuny2, Concepción Ceballos García3, Milagros Rubio Del 
Caño1, José Fernández Sáez4, María Jesús Pla Farnós5 
1Institut Català de la Salut, Obstetrics And Gynecology, Hospital Verge De La Cinta, Tortosa, 
Spain, 2Institut Català de la Salut, Eap Tortosa Est. Primary Care, Sap Terres De L’ebre, Tortsa, 
Spain, 3Salut Tortosa, Santa Creu De Jesús Hospital, Tortosa, Spain, 4Fundació Institut Universitari per a 
la recerca a l’Atenció Primària de Salut Jordi Gol i Gurina (IDIAPJGol), Unitat De Suport A La Recerca 
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Introduction: HPV is associated with multiple cancerous and precancerous pathologies. It is a highly 
preventable disease based on vaccination, for this reason, the WHO designed the 2030 strategy to be 
able to eradicate cervical cancer from the panel of important public health problems. The main objectives 
of the study are: 1) to know the vaccine coverage rate (VCR) obtained in the target population, 2) to 
identify risk subgroups and possible barriers to accessibility to the vaccine. 

Methods: This is a multicentre, retrospective, observational and community-based women cohort study 
conducted in Southern Catalonia since 01/01/2020 to 31/12/2021. Target population: women aged 15-40 
residents in the study area. Variables: Dependent variable: HPV Vaccination Status Independent 
Variables: Sociodemographic variables: Age, region of residence, assigned primary care team; aging 
index and annual per capita average income. Clinical variables: Number of administered doses, type of 
vaccine, date of administration, HPV vaccination (G1, public vaccination program funded for target 
population; G2, funded vaccination according to risk criteria; G3, nonfunded vaccination), cervical 
screening test and cytology-registered, HPV polymerase chain reaction test (PCR)-registered, and HPV-
positive PCR diagnosis. These variables were described by vaccination status. All presented results have 
been stratified by age. 

Results: The included people meant the 94.7% of whole target people in the study area. A total of 23,136 
women were included, with a mean age of 26.6 (SD=5.6) years. The average dose number was 1.7 
(SD=0.7). The results showed overall vaccination coverage of 17.4% among the target women. This 
coverage was unequal across regions (16.6–24.5%, p<0.001), primary healthcare teams (15.5–24.3%, 
p<0.001), and age groups (56.7% (15–19-year-olds) vs. 3.8% (35–40-year-olds), p<0.001), related to 
accessibility to vaccination and economic–geographical indicators. 

Conclusions: Clinical practice guidelines on screening individuals at risk in terms of vaccination access 
and public vaccination protocols should be implemented in order to improve the vaccination coverage 
rate.
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HPV VACCINE AND ABORTION: AN UNEXPECTED RELATIONSHIP 
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Introduction: Research on possible individual determinants associated with the voluntary interruption of 
pregnancy (VIP) allows access to knowledge of factors in different territorial areas. Economic, 
sociocultural, sexual practice and pregnancy factors have been related to accessibility to HPV 
vaccination, but we do not know the possible relationship between HPV vaccination status and IVE. To 
find out if there is an association between prevalence and incidence of VIP and HPV vaccination status in 
a cohort of women between 15-40 years of age. 

Methods: Multicentre, retrospective, community-based study of a cohort of women aged 15-40 years in a 
rural area of Catalonia until December of 2021. Data obtained anonymously from the Institut Català de la 
Salut (CEI 21/064-P). Dependent variable: VIP. Independent: sociodemographic, clinical, cervical cancer 
screening (CCV, HPV-PCR), HPV vaccine. Descriptive analysis by five-year age groups, prevalence and 
total incidence by counties and by Primary Care Team (EAP). Statistical analysis: continuous variables 
were analysed using the t-Student test; categorical variables, using the χ2 test or Fisher's exact test. 

Results: 23136 women, meaning 94.7% of the censed target population. Total mean age 26.6±5.6 years. 
Majority group was 35-40 years old (28.9%, p<0.001). 1119 abortion [744 Pharmacological abortion 
(FVIP) 66.4%; 375 Surgical abortion (SVIP) 33.5%, (p<0.001)]. 7388 vaccinated women with a mean age 
of 21.01±5.4 years. The total prevalence of abortion was 4.8%[5.7% non-vaccinated (NoVAC) vs 3.0% 
vaccinated (VAC),(p<0.001)], higher in the age group 25-29 years (6.9 %, p<0.001). Incidence of 
abortion: total 3.7/1000/year [95% CI 3.5-3.9], Non-VAC 3.5/1000/year [3.3-3.8] vs VAC 4.9/1000/ year 
[4.3-5.6]. Odds ratio 1.39 [1.20-1.61(p<0.001)] 

Conclusions: There is a higher incidence of abortion among vaccinated vs. vaccinated non-HPV women, 
with significant differences by age, district, type of abortion, and EAP. Vaccination was associated with a 
higher probability of abortion (OR 1.39).
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Introduction: Human papillomavirus (HPV) infection causes most head, neck, and anogenital cancers 
(HNAGC). There are some evidence of the associations of HPV with prostate, testicular and ovarian 
cancers. Experimental studies showed that HPV vaccines are highly efficacious against oropharyngeal 
and anogenital HPV infections, and cancer precursors. However, there is insufficient evidence on the 
real-world effectiveness of the HPV vaccine against HNAGC. Our study aim was to examine the 
association of HPV vaccination with HNAGC in the U.S. adult aged 20-59 population. 

Methods: We used cross-sectional data from four National Health and Nutrition Examination Survey 
cycles from 2011 through 2018. We performed a survey-weighted regression analysis on multiple 
imputed datasets to explore the association of HPV vaccination with HNAGC. In the survey-weighted 
regression analysis, we included prior determined confounders in the imputation models, while potential 
risk factors for the outcome were included based on the AIC-based backward elimination approach and 
“stacking” all multiply imputed datasets. We also performed a sensitivity analysis using propensity score 
matching approach. After 20 imputations using the “multiple imputation then deletion” approach, each 
imputed dataset contained 13,993 participants. 

Results: We found a statistically significant association between HPV vaccination and HNAGC (adjusted 
OR=0.41, 95% CI 0.18; 0.95). The propensity score analysis found comparable effect size estimate with 
no statistical significance (crude OR=0.42, 95% CI 0.15; 1.15). 

Conclusions: Our study findings suggest that HPV-vaccinated adults are at least two times lower odds of 
developing HNAGC in comparison to not vaccinated. These findings can be used as evidence to further 
promote HPV vaccination programs, support decision-making about HPV vaccination and encourage 
eligible individuals to receive HPV vaccine.
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Introduction: The Canadian Partnership Against Cancer (CPAC) has commissioned the Urban Public 
Health Network to assess the landscape of Human papillomavirus vaccine (HPVV) coverage, barriers, 
and opportunities at a sub-provincial level in Canada. CPAC identified immigrants and refugees as 
underserved in this area, which is widely supported by literature highlighting the disparity in the uptake of 
HPVV by these subgroups. This work has involved engaging Immigrant and Refugee organizations to 
uncover high-resolution quality improvement targets for investment. 

Methods: In partnership with the Saskatoon Open Door Society (SODS), this project undertook a 
qualitative inquiry following an Interpretive Description approach based on pragmatic philosophy. Data 
collection involved a short online survey and one-on-one interviews in understanding barriers and 
facilitators from immigrant and refugee parents' perspectives regarding HPVV and HPVV school-based 
programming. 

Results: A preliminary analysis of interviews with the following subgroups (very recent immigrants, recent 
immigrants and refugees) indicates that education about HPVV and awareness regarding HPVV 
educational activities was low among participants. There was tremendous interest from participants to 
learn about HPVV; therefore, providing an avenue for partnership with health authorities to assess what 
type of information these subgroups require would be crucial. Also, it warrants further sub-group analysis 
with the inclusion of a third category (established immigrants) and subgroup analysis for future refugees. 

Conclusions: A multi-component intervention to enhance HPV immunization rates remains instrumental, 
given the inconsistent uptake of HPVV by these subgroups who voice unique barriers and facilitators. An 
educational campaign that involves educating parents who consent for their child(ren), the child receiving 
the needle, and training of staff providing HPVV through school-based immunization programs could help 
improve HPVV immunization rates among these subgroups.
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Introduction: There is currently no access to the HPV vaccine in Nigeria, neither through the private nor 
the public sector. Both the private and public sectors are struggling to overcome the challenge of vaccine 
access in Nigeria with varying degrees of hope for success. We therefore explored areas of collaboration 
between the public and private sectors towards meeting the 90% HPV vaccination target. 

Methods: The proceedings of a virtual meeting on HPV vaccination in Nigeria were transcribed and 
reviewed for recurring themes. The findings informed the second virtual meeting to explore the role of 
private sectors in achieving HPV vaccination targets in Nigeria. The recurrent themes from both meetings 
informed a key informant interview to assess the feasibility of public-private partnership in HPV 
vaccination in Nigeria. 

Results: Two hundred and ninety-five participants attended the first meeting, and 33 stakeholders 
involved in the HPV vaccine value chain distribution in Nigeria, including representatives of some 
international stakeholders, participated in the second meeting. HPV vaccine will be available in the public 
sector by last quarters of 2023 but no definitive date for its availability in private sector. Market dynamics 
beyond the control of the manufacturers will most likely determine the eventual cost of the vaccine in the 
private sector. The key informants' interview revealed that policy issues might hinder effective public-
private partnerships despite willingness from both sides to partner. 

Conclusions: Public-Private Partnership to improve effective HPV vaccination program in Nigeria is 
feasible and desirable. There are, however, policy and bureaucratic stumbling blocks to effective 
partnership. We therefore recommend a global framework to guide public-private partnerships to 
implement or scale-up HPV vaccination in low resource settings.
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Introduction: The identification of Human papillomavirus (HPV ) as a necessary cause of cervical cancer 
and subsequent development of HPV vaccine has given the world the prospect of cervical cancer 
elimination. Despite several timelines, like many developing countries, Nigeria is yet to introduce a 
national HPV vaccination program. A roundtable discussion was held among stakeholders to review the 
prospect of HPV immunization program in the country. 

Methods: A volunteer sampling was done through emails and social media to reach cervical cancer 
stakeholders in Nigeria. At the roundtable discussion held on an online platform (Zoom) 12th of March 
2022, in-program polls were conducted focusing on the thematic areas of access, uptake and willingness 
to pay out-if-pocket for HPV vaccines. The data were analysed in frequency and percentages. 

Results: A total of 432 participants registered for the event while 295 participated (68%). Over 90% were 
health workers and cervical cancer advocates. Only a fifth of the participants have had their eligible 
daughters / wards vaccinated. Of the 61% of the stakeholders, who tried accessing the HPV vaccine in 
the last 6 months, only about 9% were successful. About 5% were willing to pay more than $15 for HPV 
vaccination which previously costed $28 for two doses. 

Conclusions: Even among cervical cancer stakeholders, access to and practice of HPV vaccination is 
poor. The introduction of HPV vaccination into the national program on immunization, in the last quarter of 
2023 as proposed, will be critical to achieving the 90% target of HPV vaccination of eligible girls by 2030.
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EFFECTIVENESS AND COST-EFFECTIVENESS OF HUMAN PAPILLOMAVIRUS VACCINATION 
STRATEGIES AMONG MEN WHO HAVE SEX WITH MEN IN CHINA: A MODELLING STUDY 

Yuwei Li1, Yi-Fan Lin1, Xinsheng Wu1, Xinyi Zhou1, Tian Tian1, Zhihui Guo1, Leiwen Fu1, Luoyao 
Yang1, Zhen Lu1, Song Fan2, Yong Lu3, Huachun Zou1 
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Introduction: The health and economic benefits of human papillomavirus (HPV) vaccination targeted at 
men who have sex with men (MSM) in developing settings were rarely assessed. This study aimed to 
evaluate the effectiveness and cost-effectiveness of different HPV vaccination strategies among MSM in 
China. 

Methods: A Markov model was developed to simulate HPV transmission dynamics among MSM. The 
corresponding natural history included 6 states: susceptible, infected with low-risk subtypes, high-risk 
subtypes, anogenital warts and anal cancer, and deaths from anal cancer. MSM were divided into three 
age groups with cut-off points of 26 and 45 years. Alternative vaccination strategies were built by 
allocating bivalent, quadrivalent or nine-valent vaccine to each of the groups. We generated the 
prevented infections and deaths by vaccination compared with baseline (no vaccination) and calculated 
incremental cost-effectiveness ratios (ICERs) to determine the optimal strategy. 

Results: The model showed that in 10 years, at baseline, the existing cases of anogenital warts would 
reach 478,300 (95% CI, 441,600-512,900); that of anal cancer would reach 512 (462-560), resulting in 
226 (178-277) deaths. With 50% coverage of nine-valent vaccine, 16.10% (8.23%-23.16%) anogenital 
warts cases and 40.33% (34.32%-45.99%) anal cancer cases could be prevented. The lowest ICER 
value (124,700 USD/QALY, 123,200-126,000) was reached when allocating quadrivalent vaccine to each 
age group. Based on this strategy, when the vaccine coverage increased from 50% to 90%, the deaths 
could be reduced by 6.19% with no significant change detected in ICER. When the vaccine price 
decreased by 50%, the ICER was reduced to 37648.88 (37570.14-37726.98), indicating cost-
effectiveness taking three times of China's per capita GDP as a threshold. 

Conclusions: HPV vaccination can effectively reduce the prevalence of related diseases and deaths 
caused by anal cancer among MSM in China. However, appropriate adjustment of vaccine price is 
necessary to further improve the cost-effectiveness.
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BARRIERS AND ENABLERS OF SCHOOL-BASED HUMAN PAPILLOMAVIRUS IMMUNIZATION: 
EMERGING RESULTS FROM A MIXED-METHODS STUDY IN ALBERTA, CANADA 

Jennifer Malkin1, Lisa Allen Scott1,2,3, Joanne Snider4, Syed Farhan Ali Tirmizi4, Thilina Bandara5,6, Mika 
Rathwell5, Cordell Neudorf5,7, Gary Teare1,2 
1Alberta Health Services, Cancer Prevention And Screening Innovation, Calgary, Canada, 2Cumming 
School of Medicine, Department Of Community Health Sciences, Calgary, Canada, 3Cumming School of 
Medicine, Department Of Oncology, Calgary, Canada, 4Alberta Health Services, Communicable Disease 
Control, Edmonton, Canada, 5Urban Public Health Network, Urban Public Health Network, Saskatoon, 
Canada, 6University of Saskatchewan, School Of Public Health, Saskatoon, Canada, 7University of 
Saskatchewan, Community Health And Epidemiology, Saskatoon, Canada 

Introduction: Human papillomavirus (HPV) nearly exclusively causes cervical cancer, the fourth most 
prevalent female cancer globally. Despite widespread availability of the HPV vaccine, most of Canada 
has immunization rates below our 90% target. In response, the Canadian Partnership Against Cancer 
commissioned the Urban Public Health Network to coordinate a quality improvement project of Canada’s 
school-based HPV immunization programs. In Alberta, the objective was to determine parent/guardian 
and program stakeholder perceived barriers and enablers to school-based HPV immunization, and 
opportunities to increase coverage. 

Methods: This study used a mixed-methods sequential explanatory design guided by the Conceptual 
Framework of Access to Health Care (Figure 1). A sample of Albertans with children aged 11-17 years 
completed a survey, with a sub-set participating in follow-up interviews. Focus groups were completed 
with school-based immunization program leaders and providers. Logistic regression was used to 
investigate if Framework constructs were associated with parents’/guardians’ decision to immunize their 
child(ren). Qualitative data were analyzed using template thematic analysis guided by the 
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Framework. 

 

Results: Approximately 200 parents/guardians participated in the survey. While 77% of participants 
immunized their child(ren) with the HPV vaccine, 100% immunized their child(ren) with other childhood 
vaccines. Parents/guardians who immunized their child(ren) were more likely to “strongly agree” that their 
family, health provider, and religious community would agree with their child(ren) being immunized. Those 
who didn’t have sufficient time to review vaccine materials were five times more likely to not immunize 
their child(ren) (OR=4.80, 95% CI=1.36-17.01) than those who did have time. We anticipate interview and 
focus group results to impart barriers and enablers related to the Framework. 

Conclusions: Study results will enable Alberta’s public health professionals to make evidence-informed 
decisions to adapt the program for underserved populations, and inform national partners of current 
realities as they seek to create new policies and programs to reach the 90% coverage target.
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STRENGTHENING HPV VACCINE UPTAKE AMONGST GIRLS AGED 9-14 IN LESOTHO. 

Leshoboro Mokhameleli, Tholoana Marole, Mathaabe Lerotholi 
Clinton Health Access Initiative, Vaccines, Maseru, Lesotho 

Introduction: In 2009, Lesotho piloted the HPV vaccine (HPVV). The program halted in 2015 due to 
inadequate financial forecasting. LDHS 2014 states that 11% 0f women of reproductive age have 
screened for cervical cancer in Lesotho. Lesotho has a high cervical cancer burden to date, in 2020, 541 
cervical cancer cases were recorded with a mortality rate of 376. In April 2022, Clinton Health Access 
Initiative (CHAI) Lesotho supported the Ministry of Health’s (MoH) reintroduction of national HPVV. 
Vaccination campaign to administer HPVV dose1, targeting approximately 130,000 9 – 14-year-old girls. 

Methods: A school- based approach was used for the campaign supported by MoET’s (Ministry of 
Education and Training School Health and Nutrition Policy (SHNP). CHAI coordinated the establishment 
of New Vaccine Introduction technical working group (NVI-TWG), consisting of key stakeholders from 
MoH, MoET, MoLGC (Ministry of Local Government & Chieftainship) UN partners, NGOs, media, and 
religious organisations. This strengthens immunisation and introduction of national vaccines. In April 
2022, in a national campaign 84% of girls (9-14) were vaccinated. Immunocompromised girls were 
mobilised for dose1 because 30.4% of women aged 15-49 are HIV positive. 

Results: In 2022, the national campaign for dose1 vaccinated 84% of 9–14-year-old girls. 233 
immunocompromised girls received dose1. The campaign strengthened relationships between MoET and 
MoH through the formation of DISCs (District Immunisation Steering Committee) which coordinate 
vaccinations at district level. 84% coverage was achieved because of the community sensitisation of all 
key stakeholders like chiefs. 

Conclusions: Conclusion The HPV vaccine re-introduction proved that clear communication amongst 
main stakeholders (MoH and MoET) is vital for a successful campaign. Continuous education about 
HPVV and cervical cancer is necessary for women in order to combat the prevalence of cervical cancer. 
HPVV forms part of immunization approach Lesotho is embarking on.
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PROFILING HPV ANTIBODY RESPONSES SIX YEARS FOLLOWING 1, 2 OR 3 DOSES OF 
QUADRIVALENT HPV VACCINE 

Chau Quang1,2, Evelyn Tuivaga3, Tupou Ratu3, Ian Frazer4, Suzanne Garland5, Fiona Russell6, Bruce 
Wines7,8, Mark Hogarth7,8, Kim Mulholland1,9,10, Amy Chung11, Paul Licciardi1,2, Zheng Quan Toh1,2 
1Murdoch Children's Research Institute, Infection And Immunity, New Vaccines Group, Melbourne, 
Australia, 2University of Melbourne, Department Of Paediatrics, Melbourne, Australia, 3Ministry of Health 
and Medical Services, Ministry Of Health And Medical Services, Suva, Fiji, 4The University of Queensland 
Diamantina Institute, Translational Research Institute, Woolloongabba, Australia, 5University of 
Melbourne, Department Of Obstetrics And Gynaecology, Parkville, Australia, 6Murdoch Children's 
Research Institute, Infection And Immunity, Asia-pacific Health Research Group, Melbourne, 
Australia, 7Monash University, Department Of Immunology And Pathology, Melbourne, 
Australia, 8University of Melbourne, Department Of Clinical Pathology, Melbourne, Australia, 9London 
School of Hygiene and Tropical Medicine, London School Of Hygiene And Tropical Medicine, London, 
United Kingdom, 10Menzies School of Health Research, Department Of Child Health, Casuarina, 
Australia, 11University of Melbourne, Department Of Microbiology And Immunology, Melbourne, Australia 

Introduction: The World Health Organisation recently gave a permissive recommendation for HPV 
vaccine of 1 or 2 doses for females <20 yo. This was based on evidence demonstrating comparable 
vaccine efficacy between 1 or 2 doses, despite 1 dose inducing lower neutralising antibody levels. 
Although neutralising activity is thought to be the mechanism of vaccine protection, antibodies have other 
functions mediated by Fc receptors (FcR). We profiled HPV-specific antibody features including FcR 
engagement in girls who received 1, 2 or 3 doses of quadrivalent HPV vaccine (4vHPV) six years earlier 
and their booster responses after bivalent HPV vaccine (2vHPV). 

Methods: In 2015, a prospective cohort study was conducted in 200 Fijian girls (15-19 yo) who were 
previously unvaccinated or received 1, 2 or 3 doses of 4vHPV 6 years prior. Blood was collected pre- and 
28 days post-2vHPV. Using a multiplex immunoassay, antibody isotypes and subclasses (IgG, IgM and 
IgG1-4, IgA1-2) and FcR-binding (FcγRIIa, FcγRIIb, FcγRIIIa) were measured against HPV16/18 and 5 
vaccine-related genotypes (HPV31/33/45/52/58) in a subset of participants (N=20/group). 

Results: After 6 years, 1-dose 4vHPV recipients had staistically significantly lower HPV16/18 IgG 
compared to 2- or 3-dose recipients (p<0.05). However, HPV16/18 IgG and IgA1 levels in 1-dose 
recipients were significantly higher than unvaccinated girls (p<0.05). Antibody subclass profiles were 
similar between 1-, 2- and 3-dose recipients, with high IgG1, IgG3 and low IgM, IgA. Post-2vHPV, 
HPV16/18 antibody responses in 1-dose 4vHPV recipients increased to a similar level and subclass 
profile as 2- or 3-dose recipients. Vaccine-related genotypes (HPV16; HPV31/33/52/58, HPV18; HPV45) 
had weaker responses but similar antibody profiles. FcR-binding analyses are ongoing. 

Conclusions: A single dose of 4vHPV induced HPV type-specific antibodies of similar subclass profile to 
2 or 3 doses which persisted for 6 years. Future work to evaluate Fc-mediated antibody functions will 
improve our understanding of HPV vaccine immune mechanisms.
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HPV VACCINATION INCREASES ANTI-VLP16 ANTIBODIES IN THE ORAL CAVITY IN MEN WHO 
HAVE SEX WITH MEN 

Abraham Rivera1, Martha Carnalla1, Lourdes Gutiérrez-Xicotencatl2, Aislinn Pérez2, Leticia 
Torres1, Betania Allen1, Alejandra Portillo1, Tonatiuh Barrientos1, Rosalba Rojas1, Jorge Salmeron3, Anna 
Giuliano4, Eduardo Lazcano1 
1National Institute of Public Health, Center For Population Health Research, Cuernavaca, 
Mexico, 2National Institute of Public Health, Research Center For Infectious Disease, Cuernavaca, 
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Introduction: The rates of HPV-related oropharyngeal cancers are increasing in MSM. Although there is 
not yet prospective data on the efficacy of HPV vaccination to reduce oral HPV infection, the evidence 
suggests that HPV vaccination elicits an immune response that results in antibodies in the oral cavity. 

Methods: Participants were MSM (n=128) selected from a larger study that aimed to evaluate a strategy 
of HPV vaccination among key populations at two specialized clinics for the prevention of sexually 
transmitted infections (STI) in Mexico City. Briefly, participants were enrolled and randomized in three 
groups, to receive one-dose (n=57, Day1) or two-doses (n=30, Day1 and Month 6) or control that 
received at least one dose (n=41, Month 12 or 18) of quadrivalent vaccine against HPV-6/11/16/18 at the 
end of follow-up. Oral samples were provided for antibodies determination and HPV DNA genotyping. We 
used a self-administered questionnaire at baseline to obtain risk factors associated with oral HPV 
infection. All participants provided signed informed consent. The study was approved by the institutional 
review board of the National Institute of Public Health of Mexico. 

Results: The control group had the highest baseline prevalence of oral hrHPV, followed by the one-dose 
and two-dose groups (17.1%, 3.3%, and 5.3%, respectively, p value=0.08). The baseline prevalence of 
oral HPV16 was zero in the three groups. The control group had lower baseline anti-VLP16 antibodies 
with a GMT of 23.19 EU/ml (95%CI 13.37, 40.21), compared to the one-dose group 108.52 EU/ml 
(95%CI 68.18-172.73) and the two-dose group 122.12 EU/ml (95%CI 62.31-239.34).We observed that 
the one-dose and the two-dose group had a 36% (95%CI 0.04, 0.68; p-value=0.03) and 37% 
(95%CI:0.03, 0.77; p-value=0.06) increase in the ratio of anti-VLP16 antibody compared to the control 
group, 
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respectively. 

 

Conclusions: Our study suggests that vaccination increases antibodies anti-VLP16 in the oral cavity in 
high-exposed individuals to oral HPV.
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ADAPTATION, IMPLEMENTATION AND EVALUATION OF THE CLINIC-BASED ADOLESCENT 
VACCINATION PROJECT (AVP): A REPLICATION STUDY 
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1The University of Texas Health Science Center at Houston School of Public Health, Health Promotion 
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Introduction: Underutilization of HPV vaccination in the United States is a persistent problem. We 
developed the clinic-based multi-component intervention, the Adolescent Vaccination Program (AVP), 
which comprises six evidence-based strategies that target clinic systems, providers and parents (See 
Figure). We previously demonstrated its effectiveness in increasing HPV vaccination initiation and 
completion in a 51-clinic pediatric network in Houston, Texas. The purpose of this replication study was to 
adapt and implement the AVP, and evaluate its effectiveness in a 5-clinic pediatric network in San 
Antonio. 

Methods: In 2017, we conducted focus groups and surveys with clinical staff and clinic managers to 
identify potential new psychosocial factors in patients and providers (e.g. social and cultural norms), and 
structural factors that affect implementation of AVP strategies. Based on formative work, we adapted the 
parent education and provider continuing education content. Examination of EHR capabilities also 
informed adaptation of the assessment and feedback strategy. From 2018 to 2021, we conducted a 
single group pre- and post- study design to examine the adapted AVP intervention’s effect on HPV 
vaccination initiation and completion rates. 

Results: Formative work revealed new implementation barriers, including increased parental use of 
social media to inform their vaccination decisions and increased demands on providers to engage with 
hesitant parents in vaccination conversations. Of the 6,438 patients (11-17 years) with clinic visits in the 
evaluation period, (52% female; 43% Hispanic, 39% NH white, 4% NH African American, and 13% other 
race/ethnicity), HPV vaccination initiation rates increased from 64.7% to 80.2% (p<0.05) and completion 
rates increased from 43.1% to 60.1% (p<0.05). (See 
Figure) 
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Conclusions: Clinic rates increased corresponding to AVP rollout, with a leveling of increase occurring 
once clinic initiation rates reached 80% of patients. Results successfully replicated findings of the original 
3-year effectiveness trial, which increased rates from 50% to 80%.
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HPV VACCINATION UPTAKE AND ANOGENITAL WARTS AMONG GAY, BISEXUAL, AND OTHER 
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Introduction: The national human papillomavirus (HPV) vaccination programme for gay, bisexual and 
other men who have sex with men (MSM) in England has offered opportunistic vaccination to MSM up to 
45 years attending specialist sexual health services (SHSs) and HIV clinics since April 2018, following a 
successful pilot from June 2016-March 2018. This programme should result in fewer anogenital warts 
(AWG), and subsequently, HPV-related cancers, among MSM. 

Methods: HPV vaccination uptake and rates of first AGW diagnosis (per 100,000) were monitored using 
the GUMCAD STI Surveillance System (GUMCAD) that receives data from all SHSs in England. MSM 
eligible for HPV vaccination initiation were defined as those aged up to and including 45 years, attending 
SHSs, without any prior vaccine doses reported. MSM were defined as men who self-reported as gay or 
bisexual at any attendance. 

Results: From 2016-2021, a total of 262,774 eligible attendances were reported to GUMCAD. Of these, 
37.2% (97,762) noted initiation of HPV vaccination, 1.9% (5,011) declined vaccination, and 52.4% 
(137,786) had no vaccination or decline recorded. 58.3% (57,036) of those initiated received at least two 
doses, with 9.3% (24,452) of those initiated completing a course compliant with a recommended 
schedule. Between 2016-2019, rates of first AGW diagnosis among MSM aged 15-45y declined by 
10.9%, and from 2016-2021 rates declined by 53.7%. 

Conclusions: This national selective vaccination programme is progressing well and declines in rates of 
first AGW diagnosis since 2016 at the population level likely include some direct protection from MSM- 
vaccination. However, modest declines in 2016-2019 are probably largely due to indirect protection from 
the adolescent vaccination programme, whilst declines in 2020-2021 are complicated by disruption due to 
the COVID-19 pandemic. Further work is exploring reasons for no recorded vaccination, vaccine efficacy 
against first episode and recurrent AGW, and the distribution of uptake and protection.
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POLICY ACTORS' QUESTIONS ABOUT THE HUMAN PAPILLOMAVIRUS VACCINE PROGRAM IN 
MOZAMBIQUE THAT CAN BE ADDRESSED USING MATHEMATICAL MODELS 
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Introduction: Research products are often defined without detailed understanding of the policy process 
for public health decision-making. The aim of this study is to firstly identify policy actors’ interests and 
questions around the human papillomavirus (HPV) vaccine program in Mozambique. Secondly, we 
investigate the feasibility of addressing identified evidence gaps in this context with existing mathematical 
models. 

Methods: Through purposeful sampling and snowballing, twenty-eight semi-structured interviews were 
conducted with actors in the policy network concerning the HPV vaccine introduction in Mozambique. 
Study participants are employees at organizations that have or had been engaged in the decision to 
introduce the HPV vaccine in Mozambique, and/or the program planning. Interviews were conducted 
either in person or via Microsoft Teams in Portuguese or English, depending on the interviewee’s 
preference, between January and May 2022. Interview data were analyzed inductively. Thereby, 
emergent themes were identified and translated into research questions. We then reflected on the extent 
these questions can be modelled given existing methods. 

Results: Policy actors were interested in learning about vaccine impact, with interviewees’ definition of 
‘impact’ varying from health to wider economic benefits, e.g., financial risk protection benefits. Further, 
actors were interested in learning about the distributional impact of the vaccine program on cervical 
cancer prevention across poorer socioeconomic and rural population subgroups. For these purposes, 
existing mathematical models can be used but need to be extended. 

Conclusions: This study can inform how mathematical models can be applied to address policy actors’ 
questions and subsequently inform policy. This study facilitates democratic and participatory evidence 
production as emerging research is co-designed with evidence end-users. To better address policy 
needs, mathematical models should be adapted to estimate both narrow and broader vaccine benefits. 
Yet, extensions with methods such as the Extended Cost-Effectiveness Analysis framework are 
dependent on the availability of high-resolution data.
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Introduction: Adolescent girls in China have a low HPV vaccination rate (<3%). HPV vaccines are not 
covered by the national immunisation programme, hence the choice and timing of vaccination is a 
personal decision. Vaccination delay due to supply shortage and affordability, especially for the 9vHPV 
vaccine, among other reasons, contributes to the low uptake. This mixed methods study aimed to identify 
potential factors of delayed HPV vaccine uptake among Chinese adolescent girls. 

Methods: Quantitative data about the attitudes and perceptions of HPV vaccination were collected from 
100 caregivers of 14–18-year-old girls using an online survey in Chengdu, Western China. The survey 
data informed a subsequent qualitative study using four focus group discussions with 21 participants. We 
conducted a descriptive analysis of the survey data and a thematic analysis of the qualitative data. The 
findings were interpreted using a health behaviour model adapted from the Health Belief Model and the 
Andersen’s Behavioural Model for Health Services Use. 

Results: 100 Han Chinese caregivers, the majority of whom were parents, with mothers making up 85% 
and fathers 15% of the parent population, completed the survey. When asked about their intended course 
of action if the 9vHPV vaccine was out-of-stock, 74% chose to delay until the 9vHPV vaccine is available 
while 26% would consider 2vHPV or 4vHPV vaccines or seek alternative methods. Qualitative results 
found the intent to delay was influenced by systemic barriers such as 9vHPV vaccine shortage, 
inadequate health communication, and individual-level factors such as a preference for the 9vHPV 
vaccine, safety concerns, and the belief that adolescents were unlikely to be sexually active. 

Conclusions: Caregivers’ intent to delay vaccination in favour of 9vHPV vaccine over receiving the more 
accessible options was influenced by a mix of individual and contextual factors. Health communication 
strategies and public health messages targeted towards caregivers are needed.
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Introduction: Several cancers, including cervix, vulva, vagina, penis, anus, rectum, and oropharynx, are 
associated with Human Papillomavirus (HPV) infection. HPV immunization with the AS04-adjuvanted 
bivalent HPV-16/18 vaccine was included in the Korean National Immunization Program in 2016. 
Vaccination of 11–12 years old girls is recommended for the prevention of cervical cancer. In 2017, 
vaccine indication was further broadened to include prevention of anal cancer caused by HPV types 16 
and 18 and males. This post-marketing surveillance study assessed the safety of the AS04-adjuvanted 
HPV-16/18 vaccine in Korea. 

Methods: This multicenter observational study (NCT03671369) was conducted in males and females 
aged 9–25 years from 2017 to 2021. Occurrence and intensity of adverse events (AEs), adverse drug 
reactions (ADRs), and serious adverse events (SAEs) were collected after each dose. Safety analysis 
included all participants who were vaccinated per prescribing information and completed a 30-day follow-
up after at least one dose. Data were collected on individual case report forms. 

Results: The total safety cohort included 662 participants, mostly females (n = 639; 96.53%). Subjects 
median age was 12 years. A total of 220 AEs were reported in 144 subjects (21.75%), and 158 ADRs in 
111 subjects (16.77%). The most frequently reported AEs were injection site pain (9.06% [60/662 
subjects]; 68 events), followed by injection site erythema (4.68% [31/662 subjects]; 34 events). Fever was 
the most frequent systemic AE (1.81% [12/662 subjects]; 12 events). Twenty-one unexpected AEs were 
reported by 15 subjects (2.27%); none were considered vaccine-related by the investigator. No SAEs 
were reported. Most AEs occurred after the first dose and were injection site reactions of mild intensity 
that resolved. 

Conclusions: Data from the post-marketing surveillance showed that the AS04-adjuvanted HPV-16/18 
vaccine was generally well tolerated in the Korean population and no safety concerns were identified.
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Introduction: HPV vaccinations in the United States have been proven to be safe, effective, and 
available since 2009. In August of 2021 the FDA approved the first of three COVID-19 vaccines, proving 
to be effective in reducing hospitalizations and deaths. Unfortunately, misinformation, lack of knowledge, 
and attitudes about vaccines, fuels health disparities in HPV and other vaccine uptake in the United 
States. 

Methods: We combined data form two vaccine studies (Studies A & B). Study A was a community 
intercept survey on HPV vaccines. Study B was a qualitative study on COVID-19 vaccines obtained via 
focus groups, townhall meetings and monthly community advisory committee meetings. Both were 
compiled in the predominantly Hispanic Boyle Heights area of Los Angeles. Data were examined for 
patterns and themes. 

Results: In Study A, 745 and in Study B, 83 community residents participated. Most were females, and 
all were Hispanic. In Study A, 60.4% stated they knew about the HPV vaccine. Yet, among women who 
qualified for the vaccine (18-45 years of age), 57.8% had not received it. Study B revealed lack of trust of 
government services, vaccine safety and effectiveness concerns, misinformation, logistics of vaccination, 
costs, being a public charge, insurance, and information overload, resulted in vaccination hesitancy. 
Social media played an important role in conveying both pro and anti-vaccine sentiments. Parents had a 
wait-and-see attitude about vaccinations. Taken together, reliable sources of information included 
pediatricians, family members, churches, and clinics, outdoor media, social media, and public 
engagement activities via local theater and art exhibits. 

Conclusions: Misinformation and a strong anti-vaccine sentiment during COVID-19 pandemic furthered 
mistrust in HPV and other vaccines. COVID-19 pandemic taught us that creative, socially engaging and 
culturally specific sources of information proved to be most reliable and unique sources to increase 
uptake of HPV and other vaccines.
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Introduction: As a broad medical speciality, ‘women’s health’, including the prevention and control of 
cervical cancer, has historically been categorised with gendered language as relevant to ‘women’. In 
Australia, however, there is an emerging cultural shift which is questioning the universality of gendered 
language in recognition that gender identity exists on a continuum. Shifts in language to make ‘women’s 
health’ more inclusive are currently being negotiated within the Australian National Cervical Screening 
Program. This study aimed to investigate stakeholders’ views and decisions around the use of gendered 
language in policy and promotion of cervical screening in Australia. 

Methods: Semi-structured interviews (n=27) were conducted with stakeholders working in cervical cancer 
policy and promotion, LGBTIQ+, disability and Culturally and Linguistically Diverse health organisations. 
Interviews were thematically analysed. 

Results: Interviews with stakeholders confirmed the cultural shift surrounding inclusive language in the 
promotion of cervical screening in Australia, with most recognising that ‘women and people with a cervix’ 
is an inclusive phase, at least in the interim. Stakeholders’ decisions regarding the adoption and 
dissemination of inclusive language, however, are made on an ad-hoc basic with little guidance on 
whether this would resonate with other under screened populations. Stakeholders spoke about the 
importance of language reflecting both communities’ preferences and medical accuracy. Stakeholders 
were in broad agreement that principles of inclusivity require greater flexibility within the healthcare 
system, which also need to be aligned with incremental shifts in policy. 

Conclusions: This is the first study conducted in Australia which explored stakeholders’ views and 
decisions around gendered language in policy and promotion of cervical screening. Emerging findings 
point to the importance of inclusive language being tailored to the target audience and policy around 
cervical screening being responsive to the emergent cultural change in Australia that is moving away from 
applying overarching gendered language in ‘women’s health’ specialities.
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Introduction: Cancer incidence is rising in Nigeria, however, most of the population has limited 
awareness of the disease spectrum. Most Nigerians have strong religious affiliations and enjoy a variety 
of music. Religious gatherings have been used to promote cancer awareness through lectures. This 
research evaluates the use of an annual acapella music concert to raise awareness about cancers in 
Nigeria. 

Methods: Four Nigerian acapella music groups within the Church of Christ fellowship were invited to 
compose original songs with cancer as a theme, including cervical cancer, breast cancer, and 
hematological cancers. These songs were performed live during an acapella music concert, as part of a 
larger 3-day youth seminar. The audience volunteered to share their experience regarding the use of 
acapella music for cancer awareness, objective knowledge gained from the concert, and lessons learned 
from each song. Pretest and post-test surveys with open comments were used to evaluate the project. 
Data analysis involved descriptive statistics, t-tests, and content analysis for comments. 
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Results: 

Out of 120 participants 82 completed the evaluation survey (response rate = 68.3%; 82/120). Most 
participants were males (52.4%, 43/82). Forty percent (33/82) were undergraduate students with an 
average age of 24 (±10) years. The average self-reported confidence in cancer awareness was 4/10 
(±3.3) before listening to the songs, and 6/10 (±3.7) after the songs; p=0.03 (α=0.05). About 90% of the 
audience (74/82) recommended the use of acapella music for cancer awareness. Cancer-related themes 
that emerged from comments about the songs were coded as follows (figure 1): ‘preventable’, ‘curable’, 
‘causes of cancer’, and ‘advocacy’. 

Conclusions: This study showed that acapella music can be an effective tool for cancer advocacy. 
Further studies are needed to evaluate the long-term knowledge gain and impact on early diagnosis 
behavior from participation in such concerts.
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Introduction: Solid organ transplant recipients have an elevated risk of cancer following organ 
transplantation than the age-adjusted general population. Increased cancer risk could be attributed to 
higher susceptibility to oncogenic viruses and persistent infection due to chronic immunosuppressive 
status. Previous studies have reported a disproportionately higher burden of head and neck cancer 
(HNC), including human papillomavirus (HPV)-associated squamous cell carcinomas in organ recipients. 
We assessed trends in the incidence of HNC in heart, lung, and liver recipients. 

Methods: This retrospective cohort study included 129,164 patients from the United States Scientific 
Registry of Transplant Recipients (SRTR) who received heart, lung, or liver transplantation between 
1991-2010. Patients did not have any prevalent HNC at organ transplantation. Head and neck cancer 
cases post organ transplantation were identified from SRTR follow-up database. Incidence rates of HNC 
following transplantation were compared based on organ type and age at organ transplantation. 

Results: The majority of patients received liver transplantation (59.32%), followed by heart (28.05%), and 
lung (12.63%). During follow-up, 6.29% patients developed HNC. Median (IQR) time from organ 
transplantation to HNC diagnosis was 6.0 (3.0-9.0) years. Overall incidence rate of HNC was 667.03 per 
100,000 person-years. Males transplant recipients had higher HNC incidence rate than female recipients 
(879.42 and 301.38 per 100,000 person-years, respectively). Overall, lung recipients had the highest 
HNC incidence rate (1674.76 per 100,000 person-years), followed by heart (1048.38 per 100,000 person-
years), and liver recipients (349.51 per 100,000 person-years). This trend persisted across all age-groups 
(Figure 1). An increase in incidence of HNC over time was observed in lung and liver recipients; however, 
heart recipients showed a decrease in HNC incidence over time (Figure 
2). 
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Conclusions: Solid organ transplant recipients have an alarmingly high incidence rate of head and neck 
cancer following organ transplantation and the incidence varies based on type of organ received.
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Introduction: In Brazil, the burden of cervical cancer cases remains a challenging public health problem 
with high incidence and mortality rates despite having a Universal Health Care System (SUS) that offers 
free cytology-based screening since 1990 and HPV immunization since 2013. The public system is 
constrained by many challenges and its performance regarding cervical cancer prevention not fully 
characterized. This study aimed to describe the Hr-HPV genotypes and CC stage, according to FIGO’s 
2018 staging system, among women receiving care at the Amazon public oncology referral hospital. 

Methods: Women with histopathological diagnosis of CC were recruited at the Foundation Center for 
Oncology Control of the State of Amazonas (FCECON), Manaus, Brazil. HPV detection and genotyping 
were performed by in house qPCR targeting HPV 16 and 18 types only. Staging data were abstracted 
from medical registries and classified as group A if FIGO I or II, or group B if FIGO III or IV. The study was 
approved by FCECON ethical review board. 

Results: 73 women (age 20 to 81) (69.9% with biopsy and 30.1% with surgery) were included. The most 
prevalent genotype was HPV16 (80.8%), followed by HPV 18 (10.9%) and there were 8.3% not 
determined. 77.3% of biopsy specimens were from B group patients and 92.1% of surgery specimens 
were from A group. Because we chose to work with fresh frozen tissue for this study, we observed a 
greater number of patients with surgical indication and therefore with lower staging. Although most of then 
arrive with advanced stage II and IV. 

Conclusions: Early prevention and early detection of CC are pending tasks in Amazonas, most women 
with CC are diagnosed in advanced stages with decreasing the chance of treatment success.
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Introduction: Recent studies suggest that oral human papillomavirus (HPV) infection is strongly 
associated with oral cancer development. The aim of this study was to clarify the prevalence of and risk 
factors for oral HPV16/18 in Japanese people. 

Methods: A total of 181 patients (age range: 20–89 years) who visited Hiroshima University Hospital 
were enrolled in the present study. None of the participants had oral premalignant lesions or oral cancer. 
Oral rinse samples were collected by asking the participants to rinse their mouths with saline. Real-time 
polymerase chain reactions (PCR) were performed to detect HPV16/18 DNA. 

Results: Twenty out of 181 participants (11.0%) were HPV16 DNA-positive. HPV18 DNA was determined 
as positive in three participants (1.7%). Participants in their 20s and 60s exhibited greater HPV16 DNA 
positive rates (22.7% and 21.2%, respectively) compared with other participants. Smokers (n = 23) 
showed a significantly higher HPV16 DNA positive rate (26.1%) compared with non-smokers (8.9%) (P = 
0.03). In addition, current smokers (n = 15) showed a higher HPV16 DNA positive rate (26.7%) compared 
with others (9.6%), but no significant difference was found (P = 0.07). Female smokers (n = 10) recorded 
a higher HPV16 DNA positive rate (50%) compared with male smokers (n = 13) (7.7%), but no significant 
difference was found (P = 0.05). Furthermore, binomial logistic regression analysis revealed that smoking 
was significantly related to HPV16 DNA (odds ratio 4.11, P = 0.01). 

Conclusions: Smoking is an important risk factor for oral HPV16 infection. Tobacco smoke may 
attenuate the immune response to oral HPV infection by weakening the host immune system, resulting in 
a high rate of HPV16 infection in smokers. Our results highlight the importance of not smoking as a 
preventative measure for oral HPV infection.
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Introduction: Human papillomavirus (HPV) infections are prevalent amongst women in their reproductive 
years, including during pregnancy. We aimed to describe the prevalence of placental HPV infections at 
delivery and its associated factors. 

Methods: The study population of this study included 557 women with placental biopsies at delivery, from 
the Preventing Atopic Dermatitis and Allergies in children (PreventADALL) study. Pregnant women 
(N=2697) were recruited in this Scandinavian, population based, multi-center, mother-child cohort, during 
their mid-gestation routine ultrasound scan. Human papillomavirus detection was performed on placental 
biopsies using the in-house real-time PCR protocol on Quantstudio™ 7 Flex Real-Time PCR System and 
Seegene Anyplex II HPV28 detection kit, detecting High-Risk (HR-HPV) and Low-Risk HPV (LR-HPV) 
genotypes. Genotyping and semi-quantifying urine HPV infection was determined at mid-gestation using 
Seegene Anyplex II HPV29 detection kit. Socio-demographic and medical data was collected through 
electronic questionnaires as well as medical records. We investigated whether the following factors were 
associated with placental HPV: maternal age, pre-pregnancy maternal BMI, marital status, maternal 
education, alcohol/nicotine use during pregnancy, and duration of pre-conception relation to child’s father 
as well as high viral HPV load at mid-gestation. Descriptive statistics was used for prevalence and 
Chi2 and Fisher’s tests for association, P value <0.05 was considered as significant. 

Results: Placental HPV was found in 3% (18/557) of women and HR-HPV was found in 2% (11/557). 
The most common genotypes were LR-HPV42 (4/557) followed by HR-HPV31 (3/557) and HR-HPV51 
(3/557). Short duration of relation to the child’s father prior to conception (<2 years) and high overall-
HPV/HR-HPV viral load in mid-gestational urine samples were associated with placental HPV (p=<0.001); 
no other factors investigated were associated. 



  

1272 
 

Conclusions: In a Scandinavian general population cohort, we found low prevalence of placental HPV at 
delivery with few associated factors. Low- Risk HPV42 was the most common genotype detected with 
unknown clinical significance. 
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Bauer Cici Shift 01-BOARD Onsite03 

Bauman Julie O181, Shift 01-263, Shift 02-228 

Baumann Deb Shift 02-091 

Baussano Iacopo O116, O139, Shift 01-008, Shift 01-009, Shift 01-089 

Bautista Oliver O179 

Bavor Claire Virtual-044 

Bayeh Amare Shift 01-086 

Bayer Cara O175, Shift 01-244 

Bazil Maximillian Shift 01-236 

Bazzani Carmen Shift 01-203 

Bazzett-Matabele Lisa Shift 01-249, Shift 01-255, Shift 01-276 

Bc Kavitha Shift 01-280 

Beauchamp Bradley Shift 01-026 

Bébéar Cécile Shift 01-290 

Beckstead Jason Shift 01-104, Shift 01-105, Shift 02-122, Shift 02-123 

Bedard Mary C. O079 

Beddows Simon O038 

Beer Linda Shift 02-033 

Befano Brian L. O028, O076, O091, O164, Shift 01-024, Shift 01-067, Shift 
01-225, Shift 01-273 

Beffa Lindsey Shift 01-BOARD Onsite09 

Begum Ferdousy Virtual-023 

Begum Mst. Noorjahan Shift 02-080 

Begum Shirin A. Virtual-023 

Behzad-Behbahani Abbas Shift 01-179 
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Bélec Laurent O131, Shift 01-200, Virtual-031 

Belinson Jerome Shift 01-BOARD Onsite09 

Bell Margo Shift 01-100, Shift 01-272 

Bello Rios Ciresthel Shift 01-162, Shift 01-163, Shift 02-178 

Belmonte Federica O043 

Beltman Jogchum Shift 02-151 

Bénard Élodie Shift 01-130 

Bencina Goran O172 

Benevolo Maria Shift 02-220, Shift 02-221 

Benider A. Shift 02-059, Shift 02-282 

Benites Vicente O196 

Benitez Majano Sara Shift 01-BOARD Onsite01 

Benito Lezameta Ashley Shift 02-040 

Bennetsen Mary Shift 02-017, Shift 02-153 

Bennett Nancy M. O117, Shift 02-262 

Beracochea Andrea O196 

Bercot Béatrice Shift 01-290 

Berg Alison C. Shift 01-294 

Berger Sophie O179 

Bergeron Christine O161 

Berglund Anders O128 

Berhane Melkamu Shift 01-232 

Berkhof Johannes Shift 01-089, Shift 02-105 

Bernad Bernad María Josefa Shift 02-178 

Bernauer Mark Shift 02-089, Shift 02-270 

Bernstein Robyn Shift 02-084 

Bertolotti Antoine Shift 02-098, Shift 02-099, Shift 02-100 

Bertram Meg O197, Shift 01-069 

Beseme Sarah Shift 02-005 

Bessel Marina Shift 02-124, Shift 02-128 

Bettinger Julie A. Shift 02-091 

Bettucci Ferrero Gloria N. Virtual-004 

Betz Kayla Shift 01-086 

Beutels Philippe Shift 02-052 

Beyers Koen Shift 02-165 

Beyers Koen C. Shift 01-193, Shift 02- 

Bhaduri-Mcintosh Sumita Shift 01-174 

Bhandari Prince Shift 01-089 

Bhat Niranjan O102 

Bhatia Ramya Shift 02-195 

Bhatla Neerja O177, Shift 02-085 
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Bhattacharya Arkajyoti O001 

Bhatti Alexandra Shift 02-110 

Bi Zhao-Feng O026 

Bialkowski Lukas O155 

Bieche Ivan O006 

Bijole Phylis Shift 01-238 

Bilcke Joke Shift 02-052 

Bilger Andrea O190 

Billingsley Caroline O079 

Billingsley Caylin Shift 01-168 

Bilodid Olga Shift 02-201 

Binder Fernando O090 

Binderup Karen O. O097 

Birhanu Frehiwot O193 

Bitzer Zachary Shift 01-156 

Biwott Charlene O219 

Blaakær Jan Shift 02-153 

Blandino Giovanni Shift 02-221 

Blankenship Sheelah O117 

Blechter Batel Shift 02-069 

Blomberg Karin Shift 02-132 

Blomer Alison O035 

Blose Ntombifuthi Virtual-053 

Blum Alexander C. Shift 01-065 

Bobadilla María L. O204 

Boers Joachim O097, Shift 01-159, Shift 01-160 

Boers Ruben Shift 01-159, Shift 01-160 

Bogaards Hans Shift 01-089 

Bogale Agajie Shift 01-201 

Bohlius Julia Shift 02-155 

Boily Marie-Claude Shift 01-130 

Bojude Danladi Shift 02-104, Shift 02-109 

Boland Joseph O129 

Bolastig Edwin Shift 02-163 

Boldorini Renzo O054 

Bolio Ruiz Ana Beatriz Shift 01-098 

Bolnga John O067, Shift 01-075, Shift 02-199 

Bolton Carolyn Shift 02-084 

Bonagura Vincent O149, Shift 02-186, Virtual-002 

Bonatti Andrea Shift 02-192 

Bonde Jesper Shift 01-058, Shift 02-061, Shift 02-233, Shift 02-264 
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Bondu Virginie O055 

Bonjour Maxime Shift 01-008, Shift 01-009 

Bonkian Charles Lota Shift 01-042, Shift 01-138 

Bonomo Claudia O153, Shift 02-220 

Booi Sisanda O157 

Boon Siaw Shi O080 

Booth Amy O074, Shift 01-054, Shift 02-057 

Booth Jennifer Shift 01-155 

Bor Pinar O097, Shift 01-275, Shift 01-278 

Bord Charlotte O013 

Bordeaux Skyler Shift 01-077 

Borghi Shirley "bella" Shift 01-282 

Borgogna Cinzia O054 

Bories Roxane O112 

Borodovsky Mark Virtual-005 

Borok Margret Shift 01-228 

Borruto Franco Virtual-045 

Borys Dorota Virtual-070 

Bosch Xavier O018, Shift 01-010, Shift 01-087, Shift 02-191, Shift 02-226 

Boshomane Tebatso M G Shift 02-014 

Bosinger Steven O151 

Bosisio Daniela Shift 01-266 

Botha Mh Shift 02-054 

Bottan Fiorella Shift 02-011 

Bottcher Bettina Shift 01-004 

Bottomley Clodagh O162 

Bouchard Dominiqiue O013 

Boucher Jean-Christophe O008 

Boucoiran Isabelle Shift 02-227 

Boukerrou Malik Shift 02-098, Shift 02-099, Shift 02-100 

Boulle Andrew O207 

Bouniu Joanne Johnny Shift 01-057 

Bourgoin Blandine O193 

Bourissi Hiba Shift 02-282 

Bouska Ondrej Shift 01-052, Shift 01-189, Shift 01-190 

Boutoille Hélène O013 

Bouzidi Sarah O112 

Bowden Sarah O003, O098, Shift 02-BOARD Onsite01 

Bowring Julie Shift 01-BOARD Onsite06 

Boyce Brian Shift 01-282 

Boyd Lucy Virtual-044 
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Boyo Samson O061 

Bozza Matthias Shift 02-169 

Brackney Monica O117, Shift 01-027, Shift 02-262 

Bradshaw Catriona S. Shift 01-083, Shift 02-116 

Brainard Jennifer Shift 01-BOARD Onsite09 

Brait Mariana Shift 02-203 

Brakenhoff R.H. O031 

Brandt Heather M. Shift 01-122, Shift 01-305, Shift 01-308, Shift 02-127, Shift 
02-137 

Brask Sonne Si Shift 01-058, Shift 02-061, Shift 02-264 

Braspenning-Wesch Ilona O154 

Bravo Ignacio G. O112 

Bray Freddie Shift 01-131 

Breed Matthew Shift 02-168 

Brendle Sarah B. Shift 01-155, Shift 01-156, Shift 01-166 

Brennan Luke Shift 02-212 

Brentnall Adam Shift 01-202 

Brewer Noel T. O121 

Brisson Marc O025, Shift 01-130, Shift 01-131, Shift 02-093 

Bristol Molly L. O083, O104, Shift 01-186 

Brito Susana Virtual-007 

Britto Alan M..A. Shift 02-185 

Brizuela Marisol O204 

Brock Joseph Shift 02-289 

Broeck Davy V. Shift 01-206 

Brofsky Emma J. Shift 01-229, Shift 01-304, Shift 02-235 

Broglie Martina O031 

Broker Thomas R. O085, Shift 01-301, Shift 02-180 

Brooks J O031 

Brotherton Julia O203, O214, Shift 01-110, Shift 01-111, Shift 01-BOARD 
Onsite02, Shift 02-055, Shift 02-147, Shift 02-158, Shift 02-
199, Shift 02-259, Virtual-043, Virtual-044 

Brotons Maria Shift 01-097, Virtual-054 

Broutet Nathalie O012, O087, O157, Shift 01-046, Shift 01-049, Shift 01-133, 
Shift 01-152 

Brouwer Jesca Shift 01-283, Shift 02-105 

Brown Brandon Shift 01-010 

Brown Darron R. Shift 02-003, Shift 02-016, Shift 02-043, Shift 02-152, Shift 
02-174, Shift 02-231 

Brown Elizabeth O219, Shift 01-016 

Brown Jalen O047 
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Brown Alvan Joanna Shift 01-310, Shift 02-287 

Brun Jean-Luc Shift 01-252 

Bruneau Thomas O131 

Bruni Laia O031, Shift 01-067, Shift 01-097, Shift 01-176, Shift 02-056, 
Shift 02-062, Shift 02-191, Shift 02-226, Virtual-054 

Bryant Heather Shift 02-159 

Bryer Benjamin N. Shift 01-287 

Btoush Rula Shift 01-112 

Buabeng Patrick O102 

Bucau Margot O006, O013 

Bucciardini Raffaella Virtual-054 

Buchsbaum Donald J. O085 

Buchwald Christian Von O030, O031 

Buckley Patrick O106 

Buenconsejo-Lum Lee Shift 02-157 

Bugbee Taylor Shift 01-174 

Bui Hoang V. Shift 01-BOARD Onsite05 

Bui Nhu T.H. Shift 01-BOARD Onsite05 

Bui Thanh C. Shift 01-081 

Buick Catriona J. Shift 02-291 

Buist Diana O068 

Bukusi Elizabeth O219, Shift 01-061, Shift 02-002, Shift 02-213 

Bula Agatha T. Shift 01-066, Shift 01-124 

Bulsara Shaun O073, Shift 01-231 

Burchell Ann O119, O209, Shift 01-090, Shift 01-292, Shift 02-093, Shift 
02-113 

Burdett Laurie Shift 02-173 

Burdette Laurie O125, Shift 01-171 

Burdier Custodio Felix Ricardo Shift 01-098 

Burger Emily A. O009, O167, O169 

Buriani Carolina Shift 01-203 

Burk Robert D. O125, O156, Shift 01-171, Shift 02-173 

Burke Garcia Amelia Shift 01-093 

Burkholder Greer A. Virtual-039, Virtual-046 

Burney Heather Shift 01-279 

Burnier Julia V. O160 

Buron Andrea Shift 01-051 

Bussi Beatrice Shift 01-191 

Bustamante Gabriela Shift 01-074 

Bustamante-Teixeira Maria T. Shift 02-187 

Buus Bøje Rikke Shift 01-BOARD Onsite04 
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Bvochora Memory Shift 01-249 

Bylund Carma L. Shift 02-111 

Byung-Wook Eun Virtual-070 

Cabral Alejandra Shift 01-010 

Cabrera Yessy O204 

Cai Qiuyin Shift 02-025 

Cai Xiaodan O050 

Cai Xingsheng Shift 01-032, Shift 01-034 

Cairo Karla Shift 01-074 

Calati Federica O054, Shift 01-266 

Calderon Alejandro O087, O144, O161, O196, O204, Shift 01-018, Shift 01-253 

Calvez Vincent Shift 01-035 

Calvin Ngalla Shift 01-007, Shift 01-080 

Cam Maggie Shift 02-181 

Camara Hawa O067, Shift 01-075, Shift 01-310 

Camargo Tassia R. Shift 02-124, Shift 02-128 

Cameron Jennifer E. O186, Shift 01-197, Shift 01-240 

Camón Vanesa O018 

Campbell Christine Shift 02-083 

Campo Flaminia Shift 02-220, Shift 02-221 

Campos Josefina Shift 01-021 

Campos Nicole O028, O091, Shift 01-024, Shift 01-067, Shift 02-142, Shift 
02-143 

Campoy Sephora Shift 01-009 

Candeias João M.G. Shift 02-019 

Canfell Karen O002, O010, O093, O140, O203, O214, Shift 01-131, Shift 
01-133, Shift 02-039, Shift 02-047, Shift 02-048, Shift 02-
157, Shift 02-259 

Cantor Joel C. Shift 02-001 

Cao Rui O154 

Caodaglio Amanda S. O019, O022 

Caporaso Gregory J. Shift 01-077 

Caraballo-La Santa Karem Shift 02-203 

Carballo García Antonio Shift 01-268 

Carbonne Bruno Virtual-045 

Careaga Katherine Shift 01-112 

Carey Molly O079 

Carillo Lita Shift 02-069 

Carino Hiedie Shift 01-142 

Carlile Adrean O079 

Carlsen Karin Cl Virtual-077 
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Carmezim Joao Shift 02-026 

Carnalla Martha Shift 01-029, Shift 01-079, Shift 02-028, Virtual-065 

Caro Jaime Shift 01-041 

Carosi Mariantonia O153 

Carrascal Carmen Shift 02-027 

Carrera Celso Shift 02-163 

Carretero Gema Shift 01-097 

Carrington Mary O129 

Carrión Helena Shift 01-087 

Carter Allison Shift 01-055 

Carter Joseph Shift 01-182, Shift 01-221, Shift 02-177, Shift 02-204 

Carter Suzanne O069 

Caruana Michael O010, O203, Shift 01-131, Shift 01-133 

Caruhapoma O. Maria Del Carmen Shift 01-310, Shift 02-156, Shift 02-288 

Carvajal Diana N. Shift 01-223 

Carvajal Loretto J. O047, O144, Shift 02-274 

Carvajal Maite Shift 02-056 

Carvalho André L. O045 

Carvalho Pedro S. O105 

Casabona Jordi Shift 02-027 

Casiraghi Odile Shift 02-216 

Castaneda Carlos Shift 01-250 

Castañeda Kelly M. Shift 01-136 

Castilho Jessica O117, Shift 02-262 

Castillo Miluska Shift 01-250 

Castillo Roldán Magaly Virtual-010 

Castle Philip E. O046, O076, O115, O202, O203, Shift 01-171, Shift 01-214 

Castriciano Santina Shift 01-199 

Castrillón Valencia Natalia K. Shift 01-076, Shift 01-261 

Castro Michele Shift 02-200 

Castro-Ortiz Orlando Shift 01-170 

Català Isabel Shift 02-026 

Ceballos García Concepción Virtual-055, Virtual-056 

Cele Londiwe O218 

Celis Marcela O196 

Celum Connie O219 

Cenci Maria Shift 02-011 

Cerboni Cristina Shift 01-266 

Chachage Mkunde Shift 01-180 

Chacon Marina A. O210, Shift 01-012 

Chagomerana Maganizo O064 
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Chahonyo Sidney Shift 01-303 

Chaila Mwate Joseph O213, Shift 02-036 

Chambers Catharine O119, Shift 01-090, Shift 02-093, Shift 02-113 

Chan Chee Kai Shift 01-313 

Chan Kameny Shift 01-026 

Chan Karen K. Shift 01-209 

Chan Paul Kay Sheung O080 

Chandio Arshad K. Shift 01-015 

Chang Cecilia O005 

Chang Ee-Lin Shift 01-055 

Chang Megan Shift 01-214, Shift 02-247 

Chang Ti-Cheng O128 

Chang Yung-Nien O035 

Changalucha John Shift 02-118 

Chao Ann Shift 01-310 

Chao Chun Shift 02-166 

Charpentier Charlotte O006, O013, Shift 01-290 

Charurat Elaine Shift 02-BOARD Onsite03 

Chatterjee Sreejata O128 

Chaturvedi Anil K. Shift 01-109, Shift 01-312 

Chatzistamatiou Kimon O040, Shift 01-195 

Chauhan Alex O130 

Chawla Kiranpreet Shift 01-223 

Checchi Marta Virtual-067 

Chen Alfie Shift 02-037 

Chen Fei Shift 01-267 

Chen Gang Virtual-003 

Chen Hao Shift 01-295, Shift 02-146 

Chen Jiancui Shift 01-267 

Chen Marcus Y. Shift 01-083, Shift 02-116 

Chen Mingyang Shift 01-309 

Chen Shimin O045, Shift 01-023, Shift 01-037, Shift 02-035 

Chen Simiao Shift 01-032, Shift 01-034, Shift 01-056 

Chen Tingting Shift 01-056, Shift 02-058 

Chen Wen Shift 01-032, Shift 01-033, Shift 01-034, Shift 01-056, Shift 
02-058 

Chen Yahan Shift 02-292 

Chen Yaojia Shift 01-212 

Chen Ya-Ting O121, O143, O147, O172, Shift 02-088, Shift 02-110, Shift 
02-284 

Chen Yuwen O109 
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Chen Zhen Shift 02-031, Shift 02-266 

Chen Zhengzheng Virtual-026 

Chen Zigui O080, Shift 01-171 

Cheng Michelle O051 

Cheng Rebecca Shift 02-037 

Cheng Sokleaph Shift 01-035 

Cheng Yifan Shift 01-267 

Chenwi Collins Shift 02-007 

Chepkurui Viola Virtual-053 

Cherian Anne G. Virtual-049 

Cherne Stephen O219, Shift 01-016 

Chesson Harrell W. O025, Shift 01-127 

Cheung Annie N. Shift 01-209 

Cheung Li C. O004, O028, O065, O076, O091, Shift 01-024, Shift 01-067, 
Shift 01-109, Shift 01-273 

Cheyron Anne Shift 01-042, Shift 01-138 

Chi Xiaofei Shift 02-111 

Chiang Shawn Shift 01-107 

Chiao Elizabeth O015, O066, O073, Shift 01-231, Shift 01-311, Shift 02-046, 
Shift 02-049, Shift 02-215, Shift 02-BOARD Onsite06 

Chibwesha Carla O044 

Chiereghin Angela Shift 01-203 

Chihanga Tafadzwa O079 

Chikandiwa Admire Shift 01-028 

Chimwaza Wanangwa Shift 01-066, Shift 01-124 

Chintala Sreenivasulu O052 

Chinula Lameck O064, Shift 01-016, Shift 01-066, Shift 01-124, Shift 02-068 

Chiocca Susanna Shift 01-250 

Chipeta Effie Shift 01-066, Shift 01-124 

Chirenje Z M. Shift 01-016, Shift 01-228 

Chirpaz Emmanuel Shift 02-098, Shift 02-099, Shift 02-100 

Chishima Fumihisa Shift 01-158 

Chituwo Omega Shift 02-084 

Chiyapo Sebathu Shift 01-249 

Ch'Ng Wan Ping Shift 01-057 

Cho Kathleen M. Shift 01-173 

Choi Hanul Virtual-042 

Choi Jeongjoon O077, O106 

Choi Jin Bong Shift 01-306 

Chollette Veronica Shift 02-160 

Choonga Powell O213 
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Choque Maria E. Shift 02-022 

Chou Hung-Hsueh Shift 02-141 

Chou Victoria B. Shift 02-BOARD Onsite02 

Chow Eric P.F. Shift 01-083, Shift 02-116 

Chow H-H Sherry O181, Shift 01-263, Shift 02-228 

Chow Louise T. O085, Shift 01-301, Shift 02-180 

Chowdhury Afroza Virtual-023 

Chowdhury Sona Shift 01-220 

Choxi Yesha O130 

Christen Paula Virtual-068 

Christensen Alice Shift 02-096 

Christensen Jette O211 

Christensen Neil O036, O152, Shift 01-155, Shift 01-156, Shift 01-166, Shift 
01-172, Shift 02-181 

Christian Elizabeth Shift 02-021, Shift 02-290 

Christiansen Anne G. Shift 01-274 

Christiansen Sanne O211 

Christini Kaila Shift 01-108 

Chu Kai O026 

Chu Kim Shift 01-202 

Chu Mandy M. Shift 01-209 

Chu Pen-Yuan Shift 02-141 

Chua Brandon Shift 01-041, Shift 01-187 

Chuang Hsiangyu Shift 01-222 

Chung Amy W. Virtual-033, Virtual-064 

Churato Emi Shift 02-157 

Cilius Nielsen Finn O030 

Ciotti Marco Shift 01-264 

Cladel Nancy Shift 01-155, Shift 01-166, Shift 02-181 

Claesen Jurgen O103 

Clark Andrew O011 

Clark Eva Shift 01-022 

Clark Rob Shift 01-305 

Clarke Megan A. O076, O145, O202, Shift 01-123, Shift 01-154, Shift 02-241 

Claure Layla Shift 02-212 

Clay Patrick A. Shift 01-127 

Clifford Gary O038, O125, O139, Shift 01-171 

Clua Espuny Josep Lluís Virtual-055, Virtual-056 

Coch Christoph O191, O192 

Cochicho Daniela Shift 01-205, Shift 02-079 

Cockburn Myles Shift 02-013, Shift 02-149 
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Cocuzza Clementina E. Shift 01-191 

Coelho Da Silva Filomeno O038 

Cohen Camryn M. O202 

Cohen Jamie Shift 01-132 

Colbert Jean Shift 02-081, Shift 02-295 

Cole Allison M. Shift 02-053 

Coleman Hannah O138 

Coley Scott Shift 01-094 

Colizzi Vittorio Shift 02-006, Shift 02-007 

Collin Gilles O013 

Colomé Ceballos Lara Virtual-055, Virtual-056 

Colon-Lopez Vivian Shift 01-091, Shift 02-092, Shift 02-107, Shift 02-126, Shift 
02-272, Shift 02-281, Shift 02-285 

Colque Daysi Shift 02-022 

Colucci María Celeste Shift 01-021, Shift 01-215 

Comerlato Juliana Shift 02-124, Shift 02-128 

Commey Rebecca D. Shift 01-137 

Community Advisory Board Hpv-Pivac Shift 02-107 

Company Serrat Assumpta Shift 02-062 

Comparetto Ciro Virtual-045 

Conners Kaleigh Shift 01-234 

Connors Kaleigh Shift 01-241 

Conteh Lesong Virtual-068 

Conzuelo Gabe O058, O210, Shift 01-227, Shift 02-073 

Cook Darrel O086, O146 

Coole Jackson Shift 01-214 

Cools Piet Shift 01-272 

Coppée Romain O006 

Corbin Jereme Shift 02-274 

Cordero Irene Shift 01-253 

Cornall Alyssa Shift 01-251, Shift 02-214 

Coronado Gloria Shift 01-108 

Coronado Pluvio J. O131 

Correa Rafael Shift 02-065 

Correa Rita Mariel Shift 01-021, Shift 01-072, Shift 01-215, Shift 01-250 

Corrêa Flávia M. Shift 02-238 

Correa-Mendez Margarita Shift 01-022, Shift 01-049, Shift 01-310 

Corry David O165 

Cortes Bernal O047, O161, O173, Shift 01-157 

Cortes Javier Shift 01-269, Shift 01-271 

Costanzi Jean-Marc O122, O123, O124, Shift 01-169 
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Costescu Dustin O042, O168 

Coulibaly Alimata O198, Shift 01-257 

Coulibaly Saidou Shift 02-005 

Coutlée François O119, O209, Shift 01-090, Shift 01-292, Shift 02-093, Shift 
02-113, Shift 02-135 

Couvelard Anne O006, O013 

Covello Renato O153, Shift 02-220 

Cover Amelia Shift 01-238 

Covington Danielle Shift 01-155, Shift 01-156 

Cox Joseph O119, Shift 01-090, Shift 02-093, Shift 02-113 

Cox Kaitlyn Shift 01-047 

Coyne-Beasley Tamera Shift 01-146, Shift 01-147 

Crabbe Selina Shift 02-063 

Crabtree Benjamin F. Shift 02-001, Shift 02-102 

Crane Jasmine O138, Shift 01-245 

Crawford Robin O162 

Crawford Parks Tara Shift 02- 

Creagh Nicola S. Virtual-043, Virtual-044, Virtual-072 

Cremer Miriam O058, O194, O210, Shift 01-012, Shift 01-227, Shift 02-073 

Crespo Eileen Shift 01-BOARD Onsite10 

Crippin Tiffani A. Shift 01-150, Shift 02-005 

Criscuolo Anna Angela Shift 01-264, Shift 01-269 

Crisp Antony Shift 01-270 

Cristaldo Carmen O204 

Crosbie Emma O069, O089, Shift 01-194, Shift 01-198 

Crous-Bou Marta Virtual-015 

Cruz Carla Shift 01-183, Shift 01-184, Shift 01-185 

Cruz D. R. O071, Shift 01-192 

Cruz-Valdez Aurelio Shift 01-304, Virtual-013 

Cuburu Nicolas O155, Shift 01-157 

Cuffini Cecilia G. Virtual-004, Virtual-048 

Cui Jinhong Virtual-074 

Cuming Tamzin Shift 01-BOARD Onsite06 

Cunha Mario Shift 01-205, Shift 02-079 

Cunningham Philip Shift 01-233 

Curioni Otavio Shift 01-250 

Curty Gislaine O105, Shift 02-185 

Cuschieri Kate Shift 01-191, Shift 02-195 

Cutarelli Anna Shift 02-221 

Cutroneo Erin Shift 01-093 

Cu-Uvin Susan Shift 02-003, Shift 02-174, Shift 02-231 
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Cuzick Jack O094, O115, Shift 01-095, Shift 01-202 

Cyril Sophia Shift 01-148 

Dabo Ellis O. Shift 01-019 

Daceney Nemdia O170, O197, Shift 01-142 

Dacus Dalton O023 

Dada Damiolola Shift 02-251 

Dadabhai Sufia Shift 01-016 

Daggy Joanne Shift 01-279 

Dagnall Casey O057 

Dagnra Anoumou Claver O006, Shift 01-290 

Daheri Maria O073, Shift 01-231 

Dahl Rebecca M. O117, Shift 02-262 

Dai Jianghong Shift 02-031, Shift 02-266 

Dai Jieqiong O129 

Dai Yu Shift 01-032, Shift 01-033, Shift 01-034, Shift 01-056, Shift 
02-058 

Daley Ellen Shift 01-104, Shift 01-105, Shift 02-122, Shift 02-123 

Dalianis Tina O031 

Dall'Aqua Camila B. Shift 02-124, Shift 02-128 

Dalstein Véronique Shift 02-216 

Daly Corinne Shift 02-159 

Damgaard Rikke K. O004, Shift 01-210, Shift 02-017 

Damgacioglu Haluk Shift 01-311 

Danache Thermozier Shift 02-273 

Dangou Jean-Marie Shift 01-014 

Danielewski Jennifer Shift 02-116 

Daniels Vincent O171 

Danielsson Madelene Shift 02-132 

Dankoski Maura A. O052 

Danyo Stephen Shift 01-059, Shift 01-060, Shift 01-139, Shift 01-140, Shift 
02-063 

Dao Blami O197, O198, Shift 01-257 

Dareng Eileen Shift 01-126 

Darragh Teresa O015, O087, O145, Shift 01-018, Shift 01-123 

Darville-Sanders Gabrielle C. Shift 02-258 

Darwish Nadia O138 

Das Anita Shift 01-049 

Das Sakti Shift 01-256 

Das Shrutikona O028, O065, O091, Shift 01-024 

Dasari Sabitha Shift 01-281 

Dassah Edward T. Shift 01-293 
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Dau Hallie Shift 01-006, Shift 01-048 

Dave Kalpana Shift 02-013 

Davenport Shelby Shift 01-105 

Davies Cristyn M. Shift 01-110, Shift 01-111 

Davies-Oliveira Jen C. O069, Shift 01-194 

Davis Ashley Shift 01-238 

Davis Joseph Shift 02-129 

Davoren Tanya O074, Shift 01-106 

Day Patricia M. O082 

Daza Henrry Shift 01-065 

Dean Michael C. O125, O127, O129, Shift 01-171, Shift 02-173 

De Andrés-Pablo Álvaro O018, Shift 01-176, Shift 02-226 

Debeaudrap Pierre Shift 02-050 

Debellut Frederick O166, Shift 01-040 

Debernardo Robert Shift 01-BOARD Onsite09 

Debess Emilio O117, Shift 01-026, Shift 02-262 

De Bock Truuske O001, Shift 01-136, Shift 01-211 

De Boer Martine T. O001, Shift 01-211 

De Bondt Daniël D. O042, O168 

Debrah Oksana Shift 01-293 

De Brito Emerson S. Shift 02-124, Shift 02-128 

Debroff Jake Shift 01-155 

De Carvalho Tiago M. Shift 01-089 

Decker Kathleen M. Shift 01-128 

De Coster Ilse O029 

Deeks Shelley O119, Shift 01-090, Shift 02-093, Shift 02-113 

Deery Amy Shift 02-230 

De Falco Francesca Shift 02-221 

Defao Rebecca Shift 02-174 

De Fouw Marlieke Shift 02-151 

Degomme Olivier Shift 01-218, Shift 01-272, Virtual-014 

De Groot Anne S. Shift 01-150, Shift 02-005 

Dei-Adomakoh Yvonne Shift 02-063 

Dei Giudici Anna Shift 01-264 

De Jaeger Louis O074, Shift 01-106 

De Jesus Carrion Lorena Shift 02-203 

De Kok Inge M.C.M. O042, O059, O168, O217, Shift 02-008 

De Koning Harry O059 

De Koning Maurits N. Shift 01-095, Shift 01-210 

Delany-Moretlwe Sinead O024, Shift 01-028 

Delgado-Romero Karina Shift 01-165 
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Della Fera Ashley N. Shift 01-167 

De Los Pinos Elisabet Shift 01-262 

Del Pino Marta O158, O164, O178, Shift 01-235, Shift 02-095, Shift 02-249 

Delvallez Gauthier Shift 01-035 

De Marco Federico O049 

De Melker Hester E. O183, Shift 02-105 

De Miranda Giovana P.D.M. Shift 02-124, Shift 02-128 

Demirel Erhan O059 

Demke Owen O193, Shift 01-133 

De Paepe Elien Shift 01-218, Virtual-014 

De Pascale Valentina Shift 02-221 

De Pokomandy Alexandra O119, Shift 01-090, Shift 02-093, Shift 02-113 

Derkay Craig S. Shift 02-251 

Derkyi-Kwarteng Leonard Shift 02-232 

Desai Ajesh O130 

Desai Jay Shift 02-190 

Desai Kanan Shift 01-225 

Desalle Rob O156 

De Sanjosé Silvia O018, O057, O158, O164, O203, Shift 01-067, Shift 01-131, 
Shift 01-133, Shift 01-176, Shift 01-225, Shift 01-273, Shift 
02-026, Shift 02-027, Shift 02-191, Shift 02-249 

De Santiago Javier Shift 01-271 

Descamps Diane O006, O013, Shift 01-290 

Desch Jill Shift 01-104, Shift 01-105, Shift 02-122 

Deshmukh Ashish A. O073, Shift 01-231, Shift 01-311, Shift 02-046, Shift 02-049, 
Shift 02-215, Shift 02-272, Shift 02-BOARD Onsite06 

Desjarlais Lennette O074 

De Smet Annemie O029, Shift 01-100, Shift 02-052 

De Souza Flavia M.A. Shift 02-124, Shift 02-128 

De Souza Marjorie Shift 01-284, Shift 01-285 

Desprat Louis Shift 01-042, Shift 01-138 

Desravines Nerlyne Shift 01-263 

De Sutter Philippe Shift 01-206 

Devolder Janne Shift 01-272 

Devoti James O149, Shift 02-186, Virtual-002 

De Waard Jolien O001, Shift 01-211 

Dexeus Demian Shift 01-269 

Dhlomo Wendy T. Shift 02-172 

Diakite Brehima Shift 02-290 

Diallo Josiane O198, Shift 01-257 

Diamond Eileen O181, Shift 02-228 
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Dias Erica Shift 02-159 

Dias Pedro O056, Shift 01-226 

Dias Sónia Shift 01-205 

Dias Gonçalves Lima Fernando O103 

Diaz Henrry Shift 02-288 

Diaz Melissa Shift 02-163 

Diaz Zoey Shift 02-BOARD Onsite03 

Díaz Basilio Carlos F. Shift 02-029 

Díaz-Miranda Olga L. Shift 01-091, Shift 02-092, Shift 02-107, Shift 02-126 

Díaz Vega Miguel Virtual-029 

Di Bonito Paola O153 

Dick Alexanne O074 

Dickey Brittney L. O205, Shift 01-298 

Dieleman Marjolein Shift 01-211 

Dieng Ousmane Shift 01-013 

Difranzo Anthony P. O172 

Dillner Joakim O070, O072, O084, O096, O099, O134, O159, Shift 01-064, 
Shift 01-068, Shift 01-099, Shift 01-141, Shift 01-153, Shift 
02-118, Shift 02-120 

Dillon Laura M. Shift 01-025 

Dimaio Daniel O077, O106, O108 

Diomandé Masséni E.P. Shift 01-125, Shift 01-302 

Dion Haley M. Virtual-042 

Dionne Marc Shift 02-135 

Diop Abdou O166, Shift 01-040 

Diop Mamadou O218 

Diop-Ndiaye Halimatou O218 

Di Pierro Francesco Shift 01-264 

Di Salvo Ivana O200 

Dizon Brian Shift 01-157 

Do Thuy Quynh N. Shift 02-108, Shift 02-261 

Dobbs Thomas Shift 02-241 

Dodo Mathurin O197 

Dolan Michael Shift 02-176 

Dolapo Duro C. O212 

Dolin Aine Shift 01-106 

Domgue Joel Fokom Shift 01-007 

Dommer Jennifer Shift 02-176 

Domonova Elvira A. Shift 01-036 

Donà Maria Gabriella O153, Shift 02-220 

Donders Gilbert Shift 01-206 
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Dong Bin-Hua O135, Shift 01-207, Shift 01-212 

Dong Haoru Shift 02-223 

Dong Li O045 

Donkoh Emma Shift 01-137 

Donkoh Emmanuel T. Shift 01-019, Shift 01-137, Shift 01-293 

Donnell Deborah O219 

Doody David Shift 01-221, Shift 02-204 

Doorbar John O078, O109, O110, O158, O162, O187, Shift 02-095, Shift 
02-256, Shift 02-289 

Dorrier Cayce O150 

Downham Laura O218, Shift 01-297 

Downs Levi Shift 01-062 

Doyen Jean Shift 01-206 

Draullette Mélanie O013 

Dreyer Greta Shift 02-054, Virtual-024 

Driwale Alfred O166, Shift 01-086 

Drolet Mélanie O025, Shift 01-130 

Drury Rosybel Shift 02-024, Shift 02-095 

Drysdale Kerryn Virtual-072 

Dsouza Jyoshma P. Shift 01-088 

Du Dongmei Shift 01-267 

Du Frieda Shift 02-089, Shift 02-270 

Du Heng Shift 01-073 

Du Jingchang Shift 02-058 

Du Ruofei O094 

Duan Hongmei Shift 01-033 

Dube Mandishora Racheal S. O205, Shift 01-169, Shift 01-228, Shift 01-298, Shift 02-119, 
Shift 02-183 

Dubin Brady O175, Shift 01-244 

Duduyemi Babatunde M. Virtual-016 

Dufficy Ellen M. Shift 02-280 

Dummer Trevor Virtual-057 

Dumont Alexandre Shift 02-050 

Dun Changchang Shift 01-037, Shift 02-035 

Duncan Kalina Shift 01-022, Shift 01-049, Shift 01-152 

Duong Dat V. O010 

Dupont Axelle O013 

Dupré Florence Virtual-045 

Durand Nancy O171 

Durnin Bridget Shift 01-254 

Dusic Shelly N. Shift 02-154 
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Dworkin Shari Shift 02-159 

Dzebisasjvili Tsira O183 

Dzobo Mathias Shift 02-119 

Eaton Lisa Shift 02-278 

Ebah Emade Shift 01-238 

Eckert Linda O. Shift 01-046, Shift 01-049, Shift 01-133, Shift 01-152 

Eddie Tristen Shift 01-077 

Edilyong James Shift 02-157 

Edmondson Elijah Shift 02-168 

Edwards Jack O008 

Effah Kofi Shift 01-059, Shift 01-060, Shift 01-139, Shift 01-140, Shift 
02-063 

Egawa Nagayasu O078, O109, O110, O162 

Egemen Didem O028, O076, O091, O164, Shift 01-024, Shift 01-067, Shift 
01-109, Shift 01-225, Shift 01-273, Shift 02-249 

Egger Matthias Shift 02-014 

Egger Sam O140, O214, Shift 02-039 

Eguzo Kelechi Virtual-035, Virtual-073 

Ehlers Sara O117, Shift 01-026, Shift 02-262 

Eiden Amanda O172 

Einstein Mark O015, O035 

Eklund Carina O096, O159, Shift 01-068, Shift 01-099 

Ekouevi Didier K. O006, Shift 01-290 

Ekwueme Donatus U. Shift 01-127 

Elahi Abul O128 

Elfgren Kristina O072 

Elfström Miriam O070, O072, O134, Shift 01-064, Shift 01-068, Shift 01-141, 
Shift 01-153, Shift 02-153 

El Got A Shift 02-282 

El Got Abdeljalil Shift 02-059 

Elhussaini Deniz Shift 01-004 

Elit Lorraine M. Shift 01-007, Shift 01-014, Shift 01-080 

El Khoury Christelle Shift 01-188 

Ellis Laura B. O098 

Ellsworth Grant Shift 01-236 

Eloy Josimar Shift 02-178 

Elshami Mohamedraed Shift 01-004 

Elwood Chelsea Shift 02-227 

Elwood Martin Ruth O086, O146 

El-Zein Mariam O142, O206, O209, Shift 01-291, Shift 01-292, Shift 02-015 

Emenike Favour Virtual-035 
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Enatsu Akiko Shift 01-230, Shift 02-198 

Endallew Brhanu T. O092, Shift 01-045, Shift 01-178 

Ennaji Mm Shift 02-059 

Enns Charmaine Shift 02-091 

Enomoto Takayuki Shift 01-115 

Enskär Ida L. O118 

Enskär Karin O118 

Enujioke Sharon Shift 01-279 

Enyan Nancy I.E. Shift 02-232 

Erickson Daryn Shift 01-077 

Eriksson Mats Shift 02-132 

Eriksson Tiina O084, O099, Shift 01-099 

Ermel Aaron Shift 02-003, Shift 02-016, Shift 02-043, Shift 02-152, Shift 
02-174, Shift 02-231 

Ernst Robert K. Shift 02- 

Ervik Morten Shift 01-131 

Escoffery Cam Shift 01-294 

E Silva Gulnar A. Shift 02-187 

Espinàs Josep Alfons Shift 02-056 

Espinoza Rodas Magaly Virtual-010 

Esquivel-Guadarrama Fernando Virtual-013 

Essel Nana O.M. Shift 01-059, Shift 01-060, Shift 01-139, Shift 01-140, Shift 
02-063 

Essone Paulin Virtual-047 

Esteban Ana Shift 02-026, Shift 02-027, Shift 02-191 

Evans Teresa T. O138, Shift 01-245 

Evans Tom Shift 02-205 

E. Weeramange Chameera Shift 01-224 

Ewing Victoria Shift 02-118 

Excler Jean-Louis O027, Shift 02-020 

Eyasu Rahwa Shift 01-238 

Ezeji Samuel Shift 02-176 

Ez-Zaouy Sanaa Shift 02-282 

Faber Mette T. O043 

Fainguem Nadine Shift 02-007 

Fairley Christopher K. Shift 01-063, Shift 01-083, Shift 02-116 

Fajar Rifaldy Shift 01-005 

Fakunmoju Alexis L. Shift 01-186 

Falabella Paula Shift 01-021 

Falang Bente M. O133 

Falcucci Susanna O153, Shift 02-220, Shift 02-221 
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Falero Alina Virtual-007 

Falkenthal Thea O179 

Famooto Ayotunde Shift 01-030, Shift 01-031, Shift 01-307 

Fan Jinhu Shift 02-292 

Fan Junpeng Virtual-003 

Fan Song Virtual-061 

Fan Wenyi O205, Shift 01-298 

Fane Pinda Shift 02-005 

Fang Jianwen O047 

Fannon Nour Shift 01-004 

Fantin Romain O173 

Farhadi Ali Shift 01-179 

Farrell Rhonda Shift 02-060 

Farrell Sonya Virtual-015 

Faturoti Aderinsola F. Virtual-041 

Faulkner Jennifer O138 

Fehler Hilary Shift 02-116 

Feketshane Mfundo O157 

Feldman Sarah Shift 02-295 

Felix Juan C. O210, Shift 02-073 

Fellner María D. Shift 01-021, Shift 01-072, Shift 01-215, Shift 02-163 

Felsher Marisa O143, Shift 01-096, Shift 02-110 

Feng Casey Shift 02-141 

Feng Xiangxian Shift 01-033 

Feng Yushu O017 

Ferdous Noor-E Virtual-023 

Fernandes Brenda Shift 02-159 

Fernandes Kelwin C. O056, Shift 01-226 

Fernandez Maria E. O066, Shift 01-091, Shift 02-046, Shift 02-281, Shift 02-285 

Fernandez Maria Eulalia Shift 02-226 

Fernández Ricci Shift 01-253 

Fernández-Montolí Maria-Eulalia Shift 02-211 

Fernandez-Renau Lucia Shift 02-012 

Fernández Rísquez Ana Cristina Shift 01-268 

Fernández Sáez José Virtual-055, Virtual-056 

Ferrando-Díez Angelica Shift 02-226 

Ferré Valentine M. O006, O013, Shift 01-290 

Ferreira Danyelle O053 

Ferreira Matthew T. Shift 02-182 

Ferreira Silvaneide Shift 01-250, Shift 02-182 

Ferrer Laia Shift 02-027 
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Ferrera Annabelle O087, O161, O204, Shift 01-018 

Ferrier Sarah Tadhg O160 

Fetzner Tiago Shift 02-124, Shift 02-128 

Fevang Bente Shift 02-054 

Fiehn Anne-Marie K. Shift 01-288 

Filipi Kozeta Shift 02-077 

Filippova Natalia O085 

Fineman Rebecca O151 

Fiol Ruiz Gabriel Shift 01-271 

Firdawoke Ededia Shift 01-178 

Fisher-Borne Marcie Shift 01-118, Shift 01-119, Shift 01-121, Shift 02-136 

Fitzpatrick Megan Shift 02-119, Shift 02-183 

Flanagan James O098 

Fleutelot Eric O197 

Florean Maria Siponta Shift 01-203 

Florence Manjuh Shift 01-007, Shift 01-014, Shift 01-085, Shift 01-258, Shift 
02-244 

Florencia Yolanda O018 

Flores Bettsy O196, Shift 02-022 

Flores Caitlyn O111 

Flores Rey Shift 02-049 

Floréz Juan J. O136 

Fnu Imani Shift 01-238 

Fokam Joseph Shift 02-006, Shift 02-007 

Fokom Joel Shift 01-085 

Fokom-Domgue Joel Shift 01-014, Shift 01-080, Shift 01-258 

Folb Naomi Shift 02-014 

Folch Maria Cinta Shift 02-027 

Foley Shaylen Shift 01-119, Shift 01-121 

Follen Michele Shift 01-025 

Font Rebeca Shift 02-056 

Footman Alison Shift 01-122, Shift 01-305, Shift 01-308 

Fores Maresma Marta O147 

Forestier Mathilde O157, O216, O218 

Forouk Halima U. Shift 02-104, Shift 02-109 

Forslund Ola O159 

Förster Jonas D. Shift 02-169 

Fostervold Mikkel O132 

Foxhall Lewis Shift 01-014 

Fracella Matteo O049 

Francesca Mezzetti Shift 01-203 
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Francis Suzanna C. Shift 02-021 

Franco Eduardo L. O086, O142, O146, O203, O206, O209, Shift 01-128, Shift 
01-291, Shift 01-292, Shift 02-015, Shift 02-019, Shift 02-
057 

Franconi Rosella O153 

Frank Allison Shift 01-022, Shift 01-049, Shift 01-152 

Frank Doug O149 

Frank Ssedyabane Shift 01-259, Shift 01-260 

Franzmann Maria Shift 01-288 

Frazer Ian H. Virtual-064 

Frech Silvina Shift 02-235 

Frederiksen Kirsten O174, Shift 01-288 

Freitas Giulia Shift 02-200 

Frempong Helena M.A. Shift 01-139 

Frenette Nicole O008 

Fricovsky Eduardo Shift 01-002, Shift 01-003 

Frontera Hernandez Mariana Shift 02-194 

Frost Erica L. Shift 02-115, Shift 02-121, Virtual-066 

Fu Leiwen Shift 02-031, Shift 02-266, Virtual-061 

Fu Yu Virtual-003 

Fuady Ahmad Shift 01-008 

Fujii Ryout Shift 02-198 

Fujii Takuma Virtual-012 

Fulda Kimberly Shift 02-106 

Fullerton Madison M. Shift 01-151 

Furtado Yara Shift 02-185 

Gaborieau Iris Shift 01-252 

Gabuzzi Josephine O067, Shift 01-075, Shift 02-199 

Gadama Luis O064, Shift 01-124 

Gaffoor Zakir Shift 01-016 

Gage Julia C. O046, Shift 01-225, Shift 01-310, Shift 02-065, Shift 02-073, 
Shift 02-143, Shift 02-238, Shift 02-263, Shift 02-283, 
Virtual-075 

Gagua Tinatin Shift 02-117 

Gail Mitchell O173 

Gaillard Stephanie Shift 02-230 

Gajino-Suarez Clara Shift 01-269 

Gaju Sylvie O193 

Galal Bayan O106 

Galan De Paula Lenice Shift 02-276 

Galani Apostolia O003 

Galbraith Laura Shift 02-189 
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Gallis John Shift 01-061, Shift 02-213 

Galloway Denise A. O219, Shift 01-182, Shift 01-221, Shift 02-177, Shift 02-204 

Gama Ana Shift 01-205 

Ganci Federica Shift 02-221 

Gao Hang-Jing O135, Shift 01-207 

Gao Hongyuan O068 

Gao Meng Shift 01-134, Shift 01-295, Shift 02-146 

Garai Jone O136 

Garbanati James A. Shift 02-149, Virtual-071 

Garbutt Jane Shift 02-127 

Garces Ana Shift 02-041 

Garces-Palacio Isabel C. Shift 02-130 

Garcia Alexandra Shift 01-146, Shift 01-147 

Garcia Carmen Shift 01-271 

Garcia Maria Angelica A. Shift 01-216 

Garcia Melany A. Shift 01-092, Shift 01-094 

Garcia Nini J. Shift 02-130 

García Andrea Shift 01-087 

Garcia Negron Amanda Shift 02-203 

Gard Mackenzie Shift 02-119 

Gardner Leah O064 

Garg Ashvita Shift 01-311 

Garg Himakshi Shift 02-085 

Gargano Julia W. O117, Shift 02-262 

Garibay Cerdenares Olga L. Shift 01-162, Shift 01-163 

Gariglio Marisa O054, Shift 01-266 

Garland Suzanne M. Shift 01-063, Shift 01-110, Shift 01-111, Shift 01-232, Shift 
01-251, Shift 02-116, Shift 02-199, Shift 02-214, Shift 02-
246, Virtual-064 

Garrett Grace Shift 01-238 

Garrigue Isabelle Shift 01-252 

Garset-Zamani Martin O031 

Garton Elise Shift 01-310 

Garvey Gail O093 

Gary Devin Shift 02-042 

Gasana Josephine O014 

Gaslain Yann Shift 01-268, Shift 01-269, Shift 01-271, Virtual-028 

Gasper Cynthia Shift 01-220 

Gaudio Mariarosa Shift 02-011 

Gauvreau Cindy L. O012, O170, Shift 01-133, Shift 01-142 

Gaytan Marisol Shift 02-041 
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Gbeasor-Komlanvi Fifonsi A. O006, Shift 01-290 

Gbolahan Tolu Shift 01-031 

Gebski Val O203 

Gedzah Isaac Shift 01-139 

Geisenberger Otto Shift 01-180 

Geisinger Kim R. Shift 02-241 

Geldmacher Christof Shift 01-180 

Genga Llilian N. O201 

Gentile Laura Shift 02-057 

Georges Damien Shift 01-008, Shift 01-009, Shift 01-089 

Geris Jennifer O165, Shift 01-025 

Gerlich Miriam Virtual-054 

Gerndt Jane I. Shift 01-062 

Gerste Amelia Shift 02-096 

Getun Irina O128 

Ghaderi Mehran O134 

Ghambi Kachengwa O064 

Gharizadeh Baback Shift 01-215 

Ghebre Rahel Shift 02-190 

Gheit Tarik Shift 02-183 

Ghosn Jade O006, Shift 01-290 

Giambra Arnalda Shift 02-192 

Giannini Ana Lúcia Shift 02-185 

Giaretta Alberto O109 

Giattas Mary Rose Shift 02-096 

Giesbrecht David Shift 02-174 

Gilca Vladimir Shift 01-087, Shift 02-103, Shift 02-135 

Gilham Clare O069, O089, Shift 01-198, Shift 02-071, Shift 02-242 

Gillespie Theresa W. Shift 02-129 

Gilman Sarah D. Shift 02-287 

Gingles Jessica Shift 02-068 

Ginindza Themba G. O216 

Girone Carlo O054, Shift 01-266 

Gitungo Hannah O201 

Giubbi Chiara Shift 01-191 

Giulia Gonçalves Milena Shift 02-182 

Giuliani Eugenia Shift 02-220 

Giuliano Anna R. O066, O143, O147, O175, O205, Shift 01-078, Shift 01-244, 
Shift 01-298, Shift 01-304, Shift 02-046, Shift 02-182, Shift 
02-276, Shift 02-284, Virtual-065 

Gizaw Muluken Shift 01-044, Shift 01-045 
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Gkoliou Glykeria O040, Shift 01-195 

Glasmeyer Laura Shift 01-180 

Glass Allison O208 

Glazer Evan O128 

Glickman Ariel Shift 01-235 

Glinska Patrycja Shift 02-038 

Goba Gelila K. Shift 01-232 

Godi Anna O038 

Godoy Vitorino Filipa Shift 01-101, Shift 02-184, Shift 02-194 

Goes Livia R. Shift 02-185 

Goetschuis Daniel O036, O037 

Gogoi Radhika Shift 01-081 

Goldhoff Patricia O076 

Goldstone Stephen E. O175, Shift 01-244 

Goloveshkina Elena N. Shift 01-036 

Gomez G. G. O071, Shift 01-192 

Gómez-Carballa Alberto O018 

Gómez-Gómez Yazmín Shift 02-178 

Gondara Lovedeep O086, O146 

Gonzalez Hans Shift 02-022 

González Emmanuel O144, O161, O196, Shift 01-018 

González Mauricio O196 

González Victoria Shift 02-027 

González Yerling Shift 01-253 

Gonzalez-Dewhitt Patricia O021 

González Díaz Jaime A. Shift 01-076, Shift 01-261 

Gonzalez-Hernandez Dolores Shift 01-079 

Gonzalez-Jaimes Ana M. Virtual-013 

González-Ramírez Martha I. O136 

Goodman Elizabeth Shift 02-110 

Goodman Marc T. Shift 01-001 

Goossens Mathijs C. O016 

Gopalani Sameer V. Shift 01-281, Shift 01-312 

Gordon Patricia O061 

Gorphe Philippe Shift 02-216 

Gottschlich Anna O060, O086, O146, Shift 02-140 

Gouesse Rita-Josiane Shift 01-142 

Goula Kalliroi Shift 01-161 

Grace Daniel O119, Shift 01-090, Shift 02-093, Shift 02-113 

Graciaa Daniel S. O151 

Graham Kirstie O197 



  

1304 
 

Graham Sheila V. Shift 02-195 

Grandahl Maria O118 

Granum Berit Virtual-077 

Gravitt Patti E. O004, Shift 01-022, Shift 01-049, Shift 01-152, Shift 01-210, 
Shift 01-310, Shift 02-017, Shift 02-069, Shift 02-287 

Gray Natalie O151 

Gray Penelope O084, Shift 01-099 

Green Beverly O068 

Green Ronelle Shift 01-305 

Greene Kathryn Shift 01-112 

Greenfield William O138 

Grennan Troy O119, Shift 01-090, Shift 02-093, Shift 02-113 

Grésenguet Gerard Virtual-031 

Grewal Kiranjit O076 

Grewal Ramandip O119, Shift 01-090, Shift 02-093, Shift 02-113 

Gribnau Joost O097, Shift 01-159, Shift 01-160 

Grieco Verena Shift 01-221, Shift 02-204 

Griffin Heather O110, O158, O162, Shift 02-256 

Griffin-Mathieu Gabrielle Shift 02-055 

Grishina Natalya Shift 02-044 

Gromova Anastasia V. Shift 01-036 

Grønhøj C O031 

Grønhøj Christian O030 

Groopman John Shift 02-016 

Group Thomas O179 

Grover Surbhi Shift 01-249, Shift 01-255, Shift 01-276 

Grulich Andrew O005, Shift 01-063, Shift 01-233, Shift 01-251, Shift 02-060, 
Shift 02-214 

Grupe Larsen Lise Shift 01-288 

Gu Long Shift 02-179 

Guan Mengfei Shift 01-107 

Guerra Esther Shift 02-211 

Guerrero-Preston Rafael Shift 02-075, Shift 02-203 

Guido Richard O164, Shift 02-295 

Guijarro Patricia Shift 02-226 

Guillaud Martial Shift 01-025 

Guillaume Dominique Shift 01-113, Shift 01-114, Shift 02-096, Shift 02-131, Shift 
02-BOARD Onsite03 

Guillén Diego O144, O145, Shift 01-018, Shift 01-123 

Guire David O198, Shift 01-257 

Gulla Marie O113 
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Gunasagran Yogeeta O088 

Guo Chaohui Shift 01-051 

Guo Huiqin Shift 01-037, Shift 02-035 

Guo Jie Shift 01-267 

Guo Yi Shift 01-078, Shift 02-088 

Guo Zhihui Virtual-061 

Gupta Manya Shift 01-255 

Gurka Matthew J. Shift 02-111 

Gurrea Marta Shift 01-271 

Gurung Desuba Shift 01-BOARD Onsite02 

Guruvare Shyamala Shift 02-151 

Gustafson Line W. O097, Shift 01-275, Shift 01-278 

Gutermuth Jan O016 

Gutierrez Judith Shift 01-103 

Gutiérrez-Xicotencatl Lourdes Virtual-013, Virtual-065 

Guy Rebecca O067, Shift 01-075, Shift 02-259 

Guyot Julieta O204 

Guzha Bothwell Shift 02-119 

Guzman Patricia Shift 01-251 

Guzmán Rina Shift 01-253 

Guzman-Abello Laura Shift 01-310 

Gyasi Samuel F. Shift 01-293 

Gysens Lien Virtual-001 

Haas Andreas D Shift 02-014 

Haas Cameron B. O145, Shift 01-123 

Hædersdal Merete Shift 02-233 

Hafenstein Susan O036, O037 

Hagen Christian O191, O192 

Hagensee Michael E. Shift 01-197, Shift 01-240, Shift 02-064 

Haider Shariq Shift 02-227 

Haiken Heidi Shift 02-280 

Hailu Ebi Shift 01-294 

Hajajreh Ma'Alem Shift 01-004 

Hajduch Marian Shift 01-052, Shift 01-189, Shift 01-190 

Hall Michaela T.A. O002, O010, Shift 01-133 

Hall Tralisa Shift 01-121 

Hallett Timothy Virtual-068 

Hallik Reeli Shift 02-188 

Hamilton Ertenisa O166, Shift 01-086 
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Hammer Anne O004, O097, O164, O182, Shift 01-210, Shift 01-274, Shift 
01-275, Shift 01-278, Shift 02-017, Shift 02-153, Shift 02-
249 

Hämmerling Günter Shift 02-206 

Hammoud Lama Shift 01-004 

Hamran Azwin O088 

Han Jinxiu Shift 01-033 

Han Jungmin O033 

Hancock Gemma Shift 02-205 

Hankins Catherine Shift 02-227 

Hanley Sharon J..B. Shift 01-115, Shift 01-230 

Hansen John Shift 02-166 

Hansen Kristina O068 

Hansen Marta D. Shift 02-111 

Hansen Natasha O046, Shift 01-225 

Hao Chengyu O020 

Haqshenas Gholamreza Shift 01-251, Shift 02-199, Shift 02-214 

Hara Megumi Shift 01-115 

Harbottle Richard P. Shift 02-169 

Hardalo Cathy Shift 01-254 

Haręża Daria Shift 02-171, Shift 02-175 

Harfouch Omar Shift 01-237, Shift 01-238 

Hariharan Karen M. O193 

Harkey Kendall Shift 02-002 

Harle Christopher A. Shift 02-111 

Haro Elizabeth Shift 01-188 

Harper Diane M. Shift 01-087, Shift 01-188, Shift 02-295 

Hart Trevor O119 

Hart Trevor A. Shift 01-090, Shift 02-093, Shift 02-113 

Hartel Gunter Shift 01-284 

Hartmann Gunther O191, O192 

Hartmann Samantha O036, O037 

Harvey Idethia S. Shift 02-133, Shift 02-134 

Harvey Summer V. Shift 01-154 

Harwood Mara C. O108 

Hasche Daniel O154, O189 

Hashimoto Kei Shift 02-197 

Haspeslagh Maarten Virtual-001 

Hassan Manasik Shift 01-082 

Hassan Sadaf S. O070 

Hastak Priyanka O005 
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Hathaway Christine L. Shift 01-016 

Hattori Tomoyasu Shift 01-242 

Haugen Guttorm Virtual-077 

Haule Antelmo Shift 01-180 

Haward Ben Shift 02-055 

Hawk Ernest Shift 01-014 

Hawkes Dave Shift 01-199, Shift 01-BOARD Onsite02, Shift 02-199 

Hawkins Rachel Shift 01-194 

Hayes Richard Shift 02-118 

Hazan Jemma Shift 01-255 

Hazra Aniruddha Shift 02-049, Shift 02-215 

Head Katharine J. Shift 01-279 

Healy C. M. Shift 02-115, Shift 02-121, Virtual-066 

Hebert Katharine A. O193 

Hebi Haya Shift 01-004 

Heckman-Stoddard Brandy Shift 01-229, Shift 02-235 

Hedlin Gunilla Virtual-077 

Heffernan Oam Margaret Virtual-052 

Heijne Janneke Shift 01-283 

Heikenwälder Mathias Shift 02-169 

Heikkilä Kaisa O099 

Heinävaara Sirpa Shift 02-045 

Heitor Garrido T. Shift 02-263 

Held Kathrin Shift 01-180 

Heller Kate B. O219 

Hellner Karin Shift 02-205 

Hemel Muhammad Manwar Morshed Shift 02-080 

Hemmingsen Caroline H. Shift 01-039 

Hendaus Mohamed A. Shift 01-082 

Hendrickx Jhana Shift 01-193 

Hendrix Ellen Shift 02-160 

Henley S. Jane Shift 02-286 

Henley Manning Susan Shift 01-305 

Henneberg Alessa L. Shift 02-169 

Henrique Rui Virtual-050 

Hensman Callum Shift 02-158 

Hepp Crystal Shift 01-077 

Herbst-Kralovetz Melissa Shift 01-077 

Herfel Emily Shift 02-BOARD Onsite04 

Hernandez Paula Shift 01-104, Shift 02-123 

Hernández Perla Shift 01-271 
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Hernández-Ramírez Raúl U. Shift 01-010 

Herrera Rossana O050 

Herrero Rolando O028, O038, O047, O062, O087, O144, O145, O161, O173, 
O196, O204, Shift 01-018, Shift 01-021, Shift 01-024, Shift 
01-123, Shift 01-157, Shift 01-253, Shift 02-022 

Herrero Barrios Silvia Virtual-029 

Herzog Thomas J. O079 

Heselmeyer Kerstin O127, O129 

Hesselberg Løvestad Alexander O122, O123, O124 

Hesselink Albertus T. O013 

Hewavisenti Rehana V. O005 

Heydari Fatima Shift 02-211 

Hicks Lucas Shift 02-122 

Hidaka Natsuko Shift 02-198 

Hidalgo Cristina Shift 01-065 

Hien Gabriel Shift 01-042, Shift 01-138 

Higginson Daniel Shift 01-236 

Hijona Elósegui Jesús Joaquín Shift 01-268, Virtual-021 

Hildesheim Allan O028, O047, O144, O145, O173, Shift 01-024, Shift 01-123, 
Shift 01-253 

Hill Elizabeth Shift 01-311 

Hill Larry Shift 01-107 

Hillman Richard Shift 01-063, Shift 01-233, Shift 01-251, Shift 02-060, Shift 
02-214 

Hilsenbeck Sue O073, Shift 01-231 

Hinkle Nathan O128 

Hirano Mana Shift 02-197 

Hirose Yumiko H. Shift 01-246 

Hirth Jacqueline M. Shift 01-103 

Hiscott John Shift 01-266 

Hiser Laree Shift 02-241 

Hlomador Afito Kafui Novigno Shift 01-053 

Ho Hoa T. Shift 01-BOARD Onsite05, Shift 01-BOARD Onsite08 

Ho Wendy Ching Sze O080 

Hocking Jane Shift 02-147, Virtual-043 

Hodson Brett Shift 02-091 

Hoelscher Michael Shift 01-180 

Hoffman M. O031 

Hoffmeister Louíse Shift 01-205 

Hogarth Mark P. Virtual-064 

Hogg Russell Shift 01-BOARD Onsite05 
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Hoke Liz Shift 01-234, Shift 01-241 

Holl Jane L. Shift 02-021, Shift 02-290 

Holla Prasida Shift 01-157 

Holt Hunter Shift 02-076 

Hong Christina O061 

Hontelez Jan O042, O059, O168 

Hooper Susie O074 

Hoppe-Seyler Karin Shift 02-169 

Hora Liddy Shift 02-258 

Horlbeck Erinala O115 

Horo Apollinaire Shift 02-050 

Hosoya Kaori N. Shift 01-246 

Hossain Md Abir Shift 02-080 

Hou Lifang Shift 02-021, Shift 02-290 

House Margaret Shift 01-263, Shift 01-304, Shift 02-235 

Hovmand Peter Shift 01-310 

Hoyseth Laura Shift 02-091 

Hr Prashanth Virtual-049 

Hsieh Rosita Shift 02-037 

Hsu Chiu-Hsieh O181, Shift 01-263, Shift 02-228 

Hsu Erica Shift 01-294 

Hu Changkun Shift 01-174, Shift 02-179 

Hu Hao Shift 01-132 

Hu Jia Shift 01-128, Shift 01-151 

Hu Jiafen O049, O152, Shift 01-155, Shift 01-156, Shift 01-166, Shift 
02-181 

Hu Rong O190 

Hu Shangying O017, O045, O063, O075, O180, Shift 01-023, Shift 01-037, 
Shift 01-295, Shift 02-034, Shift 02-035 

Hu Yalin Shift 02-207 

Huang Bin Shift 01-312 

Huang Dorothy J. O200 

Huang Guanxiang O135 

Huang Lisa Peiching O012, O170, O197, Shift 01-142 

Huang Michelle Virtual-042 

Huang Shou-Jie O026 

Huang Ting Shift 02-207 

Huang Weijin O026, Shift 02-207 

Huang Xiaomin Shift 01-224 

Huang Zhen Shift 02-207 

Huang Ziyue Shift 02-058 
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Huber Bettina O152, O154, Shift 01-172 

Hubert-López Celia Shift 02-030 

Huchko Megan Shift 01-061, Shift 02-213, Shift 02-BOARD Onsite04, 
Virtual-042 

Hudson Shawna V. Shift 02-001 

Huerta Chris O151 

Hufbauer Martin O191, O192 

Hughes Brett G. M. Shift 02-219 

Huh Warner K. Shift 01-221, Shift 02-204, Shift 02-230 

Hui Harriet Shift 01-131 

Hui Huang Shao O031 

Hull Pamela C. Shift 01-091, Shift 02-092 

Hultin Emilie O070, Shift 01-141 

Humble Sarah Shift 02-127 

Hung Chien-Fu O051 

Hunt William C. O115, Shift 01-095 

Hurtado-Salgado Erika Shift 02-028 

Huseinovic Angelina O185, O188 

Hutton Carolyn Shift 02-091 

Hutubessy Raymond O012 

Huynen Martijn A. O039, O100, Shift 01-164 

Hwang Amie E. Shift 02-013 

Hwang Lu-Yu Shift 02-215 

Hyungwoo Kim Virtual-070 

Iacobone Anna Daniela Shift 01-191 

Ibañez Gladys Shift 02-112 

Ibañez Raquel Shift 01-176, Shift 02-056, Shift 02-062, Shift 02-191 

Ibarra Buelna Alma C. Virtual-010 

Ibishev Khalid S. Virtual-032 

Ibork Safa Shift 01-300 

Ibrahim Anisa Shift 02-190 

Ichikawa Ryoko Virtual-012 

Ichinose Takayuki Shift 02-197 

Idais Shahd Shift 01-004 

Idris Adi O053 

Iftner Thomas O107, O174, O187 

Igarashi Naoya Shift 01-242 

Igbinoba Festus Shift 02-239 

Igibah Christian O. Virtual-060 

Ignjatovic Aleksandra Shift 02-009 

Ikeda Sayaka Shift 01-115 
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Ikeda Yuji Shift 01-158, Shift 01-246 

Ikeo Kazuho Shift 01-158 

Ilbawi Andre Shift 01-133 

Ilic Mirko V. Shift 02-009 

Illades Aguiar Berenice Shift 01-162, Shift 01-163, Shift 02-178 

Imakando Mercy Shift 01-070 

Imperio-Onglao Romelyn P. Shift 01-216 

Innos Kaire Shift 02-188 

Inturrisi Federica O057 

Ioannides Tim Shift 02-229 

Ionescu Diana Shift 02-140 

Ionescu Iulia Gabriela Shift 02-135 

Irie Takuya Shift 02-198 

Isaac Elon W. Shift 02-109 

Isaac Rita Virtual-049 

Isaacs-Soriano Kimberly O205, Shift 01-298, Shift 01-304, Shift 02-276 

Ishengoma Josephine Shift 02-096 

Isher-Witt Jennifer Shift 01-119 

Ishida Gabriela M. Shift 02-263 

Isiakpu Okechukwu Virtual-073 

Islam Jessica Y. Shift 01-078, Shift 02-013 

Islam Rubana Shift 01-131 

Ismail Binta A. Virtual-059 

Israr Mohd O149, Virtual-002 

Issa Torgyn Shift 01-313 

Issaeva Natalia O184 

Issanov Alpamys Shift 01-313, Virtual-057 

Ito Fujiko Shift 02-198 

Itsura Peter Shift 02-003, Shift 02-174, Shift 02-231 

Ivanuš Urška Virtual-054 

Iwata Aya Virtual-012 

Iwata Takashi Shift 01-246 

Izadi-Najafabadi Sara Shift 02-140 

Jaafar Iman Shift 01-297 

Jackson Amanda L. O079 

Jackson Robert O079, O111 

Jacob Aniekan Virtual-073 

Jacob Susan Shift 01-287 

Jacobson Judith S. Shift 01-276 

Jain Mayuri O015 

Jain Neeraj D. O130 
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Jair Kamwing Shift 01-234, Shift 01-241 

Jalango Rose O011, Shift 02-097 

Jallow Fatou Shift 01-310 

James Claire D. O081, O083, O104, Shift 01-186 

James J.A. O031 

Jamieson Lisa O093 

Janaudis Gustavo -. Shift 02-200 

Jänes Jaak Shift 02-188 

Jang Hyejeong Shift 01-081 

Jannela Ashish Shift 02-241 

Jansen Erik E.L. O042, O059, O168, O217 

Jaramillo Gabriela Shift 01-074 

Jary Aude Shift 01-035, Shift 01-239 

Jarych Dariusz Shift 02-171, Shift 02-175 

Jaspers Annelieke O185, O188 

Jaworek Hana Shift 01-052, Shift 01-189, Shift 01-190 

Jay Naomi O015 

Jayakrishna Poornima Shift 01-043, Shift 01-280, Shift 02-148 

Jayasinghe Yasmin Shift 01-BOARD Onsite02 

Jędrzejewska Ilona Shift 02-038 

Jeenarain Nitesha Shift 01-016 

Jemal Ahmedin Shift 02-136 

Jenkins David Shift 01-210 

Jennett Chloe J. O214, Shift 02-157 

Jennings Mary Carol Shift 02-BOARD Onsite03 

Jensen Jørgen S. Shift 02-153 

Jensen Pernille T. O182 

Jeronimo Jose O060, O164, Shift 01-225, Shift 01-273, Shift 01-310, Shift 
02-249 

Jerónimo Carmen Virtual-050 

Jessiman-Perreault Geneviève O008 

Ji Min Shift 02-207 

Ji Ying Virtual-018 

Jia Shijun Shift 01-032, Shift 01-034 

Jia Xin-Hua Shift 01-020 

Jia Ying Shift 01-267 

Jiamsiri Suchada O027, Shift 02-020 

Jiang Mingyue Shift 01-056 

Jiang Pengfei Shift 02-181 

Jiang Yu Shift 02-222 

Jiang Zhiwei Shift 02-207 
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Jibaja-Weiss Maria O073, Shift 01-231 

Jibat Nega Shift 01-232 

Jin Fengyi O005, Shift 01-063, Shift 01-233, Shift 01-251, Shift 02-060, 
Shift 02-214 

Jit Mark Shift 01-130 

Joe Tawnjerae Shift 01-077 

Johannessen Camilla G. Virtual-077 

Johansen Tonje O211 

Johnson Blake Shift 01-294 

Johnson Brandi O151 

Johnson Leigh O007, O207 

Jollimore Jody O119, Shift 01-090, Shift 02-093, Shift 02-113 

Jonah Musa Shift 02-021, Shift 02-290 

Jonassen Christine M. Virtual-077 

Jones Amy O138 

Jones Bethan Shift 02-205 

Jordaens Stephanie Shift 01-193 

Jordan Jeanne A. Shift 01-234, Shift 01-241 

Jørgensen Suanne F. Shift 02-153 

Joseph Ngonzi Shift 01-259, Shift 01-260 

Joshi Himanshu O015 

Joshi Smita O177 

Joste Nancy E. O094, O115, Shift 01-095 

Joura Elmar A. Shift 02-095 

Judick Mona Shift 01-180 

Juguet Frederic O013 

Jung Bongseok Shift 02-186 

Jung Yong Jin Shift 01-017 

Junkins Anna Virtual-046 

Kaba Gladys Shift 01-137, Shift 02-195 

Kabue Mark O197, Shift 01-069, Shift 01-142, Shift 02-066, Shift 02-067 

Kabuga Lewis Shift 01-145, Shift 02-BOARD Onsite05 

Kabukye Johnblack Shift 02-151 

Kabunga Lorraine N. O114 

Kabwe Jane C. Shift 02-087 

Kadama-Makanga Philippa Shift 02-BOARD Onsite04 

Ka’E Aude Christelle Shift 02-007 

Kahlert Johnny O004, O182, Shift 01-210, Shift 02-017 

Kajabangu Rogers Shift 01-259, Shift 01-260 

Kajitani Naoko O020 

Kakkar Aanchal Shift 02-217 
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Kalafati Eleni Shift 01-161 

Kaldor John O024, Shift 01-110, Shift 01-111, Shift 02-199 

Kaleebi Josephine Shift 02-275 

Kalimuthu Rubandra O088 

Kalita Ivy Shift 02-068 

Kaljouw Sylvia O059, O217 

Kalliala Ilkka E.J. O098, Shift 02-BOARD Onsite01 

Kalpathy-Cramer Jayashree Shift 01-273, Shift 02-249 

Kalteis Martin S. Shift 02-206 

Kamata Saki Shift 01-158 

Kamate Bakarou Shift 02-290 

Kambhampati Aparna Shift 01-276 

Kambugu Andrew Shift 02-BOARD Onsite04 

Kamdar Dev O149 

Kamfwa Paul O213 

Kamgaing Simo Rachel Shift 02-007 

Kamgno Joseph Shift 01-014 

Kamilah Lian Shift 02-255, Shift 02-257 

Kamuyu Gathoni O038 

Kandeya Bianca Shift 01-124 

Kaneko Akira Shift 01-242 

Kang Melissa Shift 01-110, Shift 01-111 

Kangethe James Virtual-020 

Kania Katarzyna D. D. Shift 02-171, Shift 02-175 

Kanjilal Diane O219 

Kanma-Okafor Oluchi J. Shift 02-277 

Kann Caroline O211 

Kann Hanna Shift 01-099 

Kantelhardt Eva Shift 01-044, Shift 01-045 

Kantor Leslie Shift 01-112 

Kanyabwisha Faustin O014, O046 

Kapadia Rutul O130 

Kapambwe Sharon Shift 02-084 

Kapiga Saidi Shift 02-118 

Karahalios Emily Virtual-043 

Karakatsoulis Georgios Shift 01-195 

Kariithi Edward O011 

Karim Mohammad Ehsanul Virtual-057 

Karimi Masoumeh Shift 02-241 

Kasmitasari Fitri Shift 02-255, Shift 02-257 

Kasonkomona Priscilla Shift 01-070 



  

1315 
 

Kassab Lina Shift 01-004 

Kassiga Irene G. O200 

Kassogue Yaya Shift 02-290 

Kasting Monica Shift 01-279 

Katanoda Kota Shift 02-147 

Kataria I Shift 01-089 

Kathe Niranjan O121 

Katki Hormuzd A. Shift 01-109 

Katoh Yuki Shift 01-246 

Katso Angela M. Shift 01-060 

Kattakuzhy Sarah Shift 01-237, Shift 01-238 

Katz Joshua O126 

Katzenellenbogen Rachel A. O021, O052, Shift 01-168, Shift 02-003, Shift 02-174 

Kaufmann Andreas M. O200, Shift 01-045, Shift 01-219 

Kawana Kei Shift 01-158, Shift 01-246 

Kawasaki Rie Virtual-012 

Kawasawa Yuka Imamura Shift 01-166 

Kawecka Monika Shift 02-175 

Kawonga Mary O044 

Kayira Princess Shift 01-066, Shift 01-124 

Keane Adam O010, Shift 01-131, Shift 01-133, Shift 02-157 

Kechagias Konstantinos O003, O098, Shift 02-BOARD Onsite01 

Kelekar Arati Shift 01-243 

Kelleher Anthony O005 

Kellen Eliane Shift 02-052 

Kellner Florian Shift 01-270 

Kelly Haley O138 

Kelly Helen O158, Shift 01-028 

Kelly Susan Shift 02-118 

Kelly-Hanku Angela O067, Shift 01-075, Virtual-072 

Kemawor Seyram Shift 01-059, Shift 01-060, Shift 01-139, Shift 01-140, Shift 
02-063 

Kemp Troy J. O048, O173, O181, Shift 01-173, Shift 01-181, Shift 02-228, 
Shift 02-279, Virtual-033 

Kempf Mirjam-Colette Virtual-046 

Ken-Amoah Sebastian Shift 02-232 

Kendler Ady O079 

Kennedy Caitlin Shift 02-081, Shift 02-295 

Kennedy Elizabeth Shift 01-055 

Kennerley Raisha Shift 02-205 

Kenny Lizbeth Shift 01-224, Shift 02-219 
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Ken She Study Team For The O219 

Kepka Deanna Shift 01-108 

Kerr Cliff Shift 01-132 

Keske Aysenur Shift 02-183 

Keskus Ayse O127 

Ketlametswe Rebecca Shift 01-249, Shift 01-276 

Keung Marco H.T. Shift 01-199 

Khader Salma Shift 01-004 

Khajuria Snehal S. Shift 01-028 

Khalil Georges E. Shift 02-111 

Khalil Lana O151 

Khan Amal Virtual-058 

Khan Anisa Shift 01-043, Shift 02-148 

Khan Dr. Fauzia A. Shift 01-015 

Khan Nazneen Shift 02- 

Khan Sharful Islam Shift 02-080 

Khandelwal Ronak O130 

Khashayar Patricia Shift 01-218, Virtual-014 

Khatib Lana Shift 01-004 

Khoo Edwin Shift 02-057 

Khoo Su Pei O088, Shift 01-057 

Khosrow-Khavar Farzin Shift 01-292 

Khrishi Hiba Shift 01-004 

Khuu Nghia Shift 02-242 

Kiarie Lucy Shift 01-149 

Killen James O093, Shift 01-133, Shift 02-048, Shift 02-259 

Killoran Kristin Shift 02-168 

Kim Deok-Ryun O027, Shift 02-020 

Kim Hae-Young O014 

Kim Jane J. O009, O167, O169, Shift 01-024, Shift 01-067, Shift 01-131, 
Shift 02-142 

Kim Kyeezu Shift 02-021 

Kim Lewis Shift 02-176 

Kim Seongho Shift 01-081 

Kim Soo Hyeon Shift 02-197 

Kim Sooyoun Shift 01-306 

Kim So Youn O008 

Kimanthi Syovata O219 

Kimaru Serah Shift 01-303 

Kind André B. O200 

Kines Rhonda C. Shift 01-262 
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King Audrey O183, Shift 02-105 

King Kelly O111 

King Renee E. O190, Shift 02-168 

Kingery Julie O076 

Kinney Walter O065, O076 

Kinuthia John Virtual-020 

Kirikareye Becky W. Virtual-035, Virtual-073 

Kirkegaard Pia Shift 01-BOARD Onsite04 

Kirnbauer Reinhard O152, O154, Shift 01-172, Shift 02- 

Kitajima Yuka Shift 01-230 

Kithaka Benda Shift 01-303 

Kiweewa Flavia M. Shift 01-016 

Kiyono Tohru Shift 01-158 

Kjaer Alexander K. Shift 01-039 

Kjaer Susanne K. O043, O174, O179, Shift 01-039, Shift 01-288, Shift 02-233 

Klassen Ann Shift 01-107 

Klein Daniel Shift 01-132 

Klein David Shift 01-234, Shift 01-241 

Klein Judy Shift 01-146, Shift 01-147 

Klein Marina Shift 02-227 

Klein Nicola Shift 02-166 

Klesges Lisa Shift 01-122, Shift 02-127 

Klimiuk Alicja Shift 02-038 

Klinsupa Worrawan O027, Shift 02-020 

Klinten Grand Mia O174 

Kloch Bendtsen Simone O030 

Klosky James L. Shift 02-129 

Klug Stefanie J. Shift 01-135 

Klussmann Jens Peter O031 

Klutsey Gifty B. Shift 01-059 

Knott Robert Shift 02-129 

Kobayashi Eriko Shift 01-230 

Kobayashi Osamu Shift 01-246 

Kobrin Sarah Shift 02-160 

Koenig Chelsea O051 

Koestler Aimee O125, Shift 01-171, Shift 02-173 

Kohler Racquel Shift 01-112 

Koita Ousmane A. Shift 01-150, Shift 02-005 

Kolmogorov Mikhail O127 

Komatsu Atsushi Shift 01-158 

Kombate Gountante O198, Shift 01-142 
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Kombati Zure Shift 02-199 

Komura Hiroko Shift 02-198 

Kong Heidi O033 

Kong Linghua Shift 01-222 

Kong Yanqing Shift 01-033 

Konur Luke C. Shift 01-197 

Koot Jaap Shift 02-151 

Kops Natalia L. Shift 02-124, Shift 02-128 

Korir Belinda Shift 02-012 

Korsgaard Andreasen Emilie Shift 01-058, Shift 02-061, Shift 02-264 

Kosaka Mieko Shift 01-242 

Köster Claus Shift 02-004 

Kotani Kiriko Virtual-012 

Kotey Erasmus N. Shift 01-139 

Kothari Aditi O184 

Kottilil Shyam Shift 01-237, Shift 01-238 

Kou Qiongxiu Shift 01-033 

Kouadio Jean J. Shift 01-125, Shift 01-302 

Koudelakova Vladimira Shift 01-052, Shift 01-189, Shift 01-190 

Koup Richard A. Shift 01-180 

Kowalski Luiz Paulo Shift 01-250 

Kozak Michael Shift 01-156 

Kraa Smith E.Y. Shift 01-060 

Krajden Mel O086, O146 

Kramer Josh Shift 02-168 

Kraus Christiansen Irene O122, O123, O124, Shift 01-169 

Kreimer Aimee R. O028, O038, O047, O144, O145, O173, Shift 01-024, Shift 
01-123, Shift 01-253, Shift 02-082, Shift 02-274 

Kristiansen Ivar S. O167 

Krivak Ines Shift 02-018 

Krog Louise O182, Shift 01-274, Shift 01-278 

Kroidl Arne Shift 01-180 

Kronberg Jakobsen Kathrine O030 

Krupp Karl Shift 01-043, Shift 01-280, Shift 02-148 

Kruse Sebastian Shift 02-169 

Kuang Xue-Feng Shift 01-289 

Kubwimana Gallican O014 

Kucheryna Natalia Shift 02-201 

Kudo Risa Shift 01-115, Shift 01-230 

Kuehne Christian -. Shift 01-270 

Kufa Tarisai Shift 01-050, Shift 02-208 
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Kühner Franziska O187 

Kuk Joseph O067, Shift 01-075 

Kulcsar Marco Aurelio Shift 01-250 

Kuleshova Olga B. Shift 01-036 

Kumar Ambuj O141 

Kumar Sai Shift 01-043, Shift 02-148 

Kumar Somesh Shift 02-096, Shift 02-BOARD Onsite03 

Kumitawa Andrew Shift 01-124 

Kundrod Kathryn Shift 01-214, Shift 02-247 

Kupets Rachel O042, O168 

Kuriyama Yuko Shift 01-242, Shift 02-225 

Kurosawa Megumi Shift 01-115 

Kurtz Raeanne O117, Shift 02-262 

Kusewitt Donna F. O055 

Kusters Johannes M.A. Shift 01-283 

Kusu Ndinda Shift 01-303 

Kwach Benn Shift 02-002 

Kwawukume Vida Shift 01-140 

Kyeshi Furaya Shift 02-096 

Kyokunda Lynnette T. Shift 02-032 

Kyrgiou Maria O003, O098, Shift 02-BOARD Onsite01 

Labib Marina Shift 02-024 

Lachowsky Nathan O119, Shift 01-090, Shift 02-093, Shift 02-113 

Lagheden Camilla O070, O084, O096, O134, O159, Shift 01-068, Shift 01-141, 
Shift 01-177 

Lahlum Elen J. O113 

Lahmidi Najat E. Shift 01-042, Shift 01-125, Shift 01-138, Shift 01-302 

Laker-Oketta Miriam Shift 02-BOARD Onsite04 

Lam Fung O149, Virtual-002 

Lambert Gilles O119, Shift 01-090, Shift 02-093, Shift 02-113 

Lambert Paul F. O079, O152, O190, Shift 02-168, Shift 02-183 

Lameiras Sonia O006 

Lamontagne D. Scott O166, Shift 01-040, Shift 01-086 

Lan Qinying Shift 02-207 

Landy Rebecca Shift 01-109 

Lang Jinghe Shift 01-267 

Langley Caroline O036 

Laniewski Pawel Shift 01-077 

Lannervall Katarina O072 

Lanza Giovanni Shift 01-203 

Laprise Jean-Francois O025, Shift 01-130 
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Largaespada Natalia Shift 02-163 

Larsen Helle K. Shift 02-233 

Larsen Mette B. Shift 01-116, Shift 01-275 

Latsuzbaia Ardashel Shift 01-191, Shift 01-206 

Lau Lesley S. Shift 01-209 

Lauby-Secretan Beatrice Shift 01-133, Shift 01-144 

Laurie Cassandra O209 

Lavecchia Fabrizia Shift 02-211 

Law Carmella Shift 01-063, Shift 01-251, Shift 02-060, Shift 02-214, Shift 
02-246 

Lawal Ishak K. Virtual-059, Virtual-060 

Lawal Qudus O. Virtual-059, Virtual-060 

Lawan Aliyu I. Shift 02-104 

Lazcano Eduardo O205, Shift 01-010, Shift 01-029, Shift 02-028, Shift 02-029, 
Shift 02-030, Shift 02-182, Virtual-065 

Lazcano-Ponce Eduardo Shift 01-079, Shift 01-298, Shift 01-304, Shift 02-276 

Le Thanh Q. Shift 01-BOARD Onsite05 

Le Xiaoyan Shift 01-032, Shift 01-034 

Leader Amy Shift 01-093, Shift 01-107 

Leal Aline Shift 02-238 

Leath Charles Shift 02-230 

Lécuru Fabrice O131, Shift 01-014 

Lee Dayong Shift 01-017 

Lee Fan O064 

Lee Hyo Jung O125 

Lee Jeannette O015 

Lee Jinae Shift 02-020 

Lee Marette O086, O146, Shift 01-054, Shift 02-057 

Lee Matthew O151 

Lee Naomi R. Shift 01-077 

Lee Seung-Ju Shift 01-306 

Lee Taek-Sang Shift 01-017 

Leemans C.R. O031 

Leenders William P.J. O039, O100, Shift 01-164 

Lees Shelley Shift 02-118 

Le Frère-Belda Marie-Aude O131 

Lehtinen Matti O084, O099, Shift 01-099 

Lei Wei Shift 01-267 

Leinonen Maarit K. Shift 02-045 

Lemay Andreanne Shift 01-273 

Lemwayi Ruth Shift 02-096 
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Leonard Robyn Shift 02-159 

Leonhard Anne Katrine Shift 01-116 

León-Maldonado Leith Shift 01-010, Shift 01-029, Shift 01-079 

Le Pera Anabella O090 

Lepsik Rebecca O061 

Lerotholi Mathaabe S. Virtual-063 

Leung Shuk On Annie O160 

Levin Ann O012, O170, Shift 01-142 

Levitz David O056, Shift 01-226 

Lewis Rachel L. Shift 01-186 

Lewis Rayleen M. O117 

Leyva Vázquez Marco A. Shift 01-162, Shift 01-163, Shift 02-178 

Li Changzhong Shift 01-265 

Li Chunyun Virtual-018 

Li Hao Virtual-027 

Li Hongtao Shift 01-073 

Li Jihu Shift 02-138, Shift 02-139 

Li Jing O120, Shift 01-033, Virtual-069 

Li Jingran Virtual-008, Virtual-019, Virtual-034 

Li Jingwei Shift 01-155, Shift 01-156, Shift 01-166 

Li Ke Shift 02-207 

Li Lei Shift 01-222 

Li Li O136 

Li Linge Shift 02-035 

Li Meng Shift 01-BOARD Onsite03 

Li Mingzhu O101, Virtual-008, Virtual-019, Virtual-034 

Li Renfeng O083 

Li Tengguo Shift 02-248, Virtual-005 

Li Tingyuan Shift 01-032, Shift 01-033, Shift 01-034, Shift 01-056, Shift 
02-058 

Li Wei Shift 02-207 

Li Xinyue Shift 01-056, Shift 02-058 

Li Xiong Virtual-003 

Li Yifan O120, Virtual-069 

Li Yu-Fei O215, Shift 01-289 

Li Yutong Shift 01-037 

Li Yuwei Virtual-040, Virtual-061 

Li Zhifang Shift 01-033 

Liang Margaret Shift 02-230 

Liao Kaiping Shift 01-BOARD Onsite03 

Licciardi Paul V. Virtual-033, Virtual-064 
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Liebert Cameron Shift 02-215 

Lieblong Benjamin O138 

Lien Kathy O050 

Lim Li Min Shift 01-041, Shift 01-187 

Lima Agostinho Virtual-068 

Lima Julia Shift 02-200 

Limaye Rupali Shift 01-113, Shift 01-114, Shift 02-096, Shift 02-131, Shift 
02-BOARD Onsite03 

Lin John O068, Shift 01-038, Shift 02-053, Shift 02-190 

Lin Leesa Virtual-069 

Lin Vicki O050 

Lin Wenyu O135, Shift 01-212 

Lin Yi-Fan Shift 02-031, Shift 02-266, Virtual-061 

Lindley Lisa Shift 01-308 

Lindquist Sofie O174 

Lineros Johana O204 

Ling Yuli Shift 01-267 

Linge Li Shift 01-037 

Liou David Shift 02-176 

Liou Yu-Ligh Shift 01-222 

Lipovac Marijana Shift 01-100 

Lisco Andrea O033, Shift 01-237, Shift 01-238 

Lishimpi Kennedy Shift 02-084 

Liu Dabin O135 

Liu Danping O047, O173 

Liu Fangjun Shift 01-032, Shift 01-033, Shift 01-034 

Liu Jia O129 

Liu Lihua Shift 02-013 

Liu Lin Shift 01-267 

Liu Lirong Shift 02-031, Shift 02-266 

Liu Pei Shift 01-222 

Liu Stephanie S. Shift 01-209 

Liu Tao Shift 02-231 

Liu Tina Shift 01-238 

Liu Xisheng O085, Shift 02-180 

Liu Youquan Shift 02-207 

Liu Yuan Shift 02-129 

Liu Yujing Shift 01-033 

Liu Yuxiu Shift 01-267 

Liu Zhihua Shift 01-033 

Livinski Alicia Shift 01-022 
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Ljubin-Sternak Suncanica Shift 02-018 

Llanos Adana A.M. Shift 01-078, Shift 02-013 

Llanos Daniel Shift 02-022 

Llanos Oscar Shift 02-022 

Llave Cecilia L. Shift 02-066, Shift 02-067 

Lloveras Belen Shift 01-051 

Llupia Anna O178 

Lo Wen-Juo Shift 01-107 

Loblinzk Julie Shift 01-055 

Lobo João Virtual-050 

Lo Cigno Irene O054, Shift 01-266 

Locke Alexander O065, O076 

Loeb Anisha M. Shift 01-049, Shift 01-152, Shift 01-287 

Loehrer Patrick Shift 02-003, Shift 02-016, Shift 02-043, Shift 02-174, Shift 
02-231 

Loewen Peter Shift 01-151 

Lok Trine T. Shift 02-233 

Lokman Hossain O102 

Lomsadze Alexandre Virtual-005 

Long Jirong Shift 02-025 

Lopes Ribeiro Aline O019, O022, Shift 01-175 

Lopez Catya Shift 01-225 

Lopez Leticia O210, Shift 02-073 

López Irma R. Shift 01-261 

López-Cavanillas Belén Virtual-028 

López-Codony Victoria Shift 02-191, Shift 02-226 

López-Querol Marta Shift 02-226 

Lopez-Varon Melissa Shift 01-014 

Lora Oscar O196, Shift 02-022 

Lorey Thomas O065, O076, Shift 01-171 

Lou Hong O125, O127, O129 

Lou Pei-Jen Shift 02-037 

Louis Rhosemalindha Shift 02-122 

Loutfy Mona Shift 02-227 

Louvanto Karolina O032, O084, O099 

Low Nicola O208 

Lowers Jaqueline O164 

Lowy Douglas O028, O173, Shift 01-024 

Lowy Douglas R. O047, O082 

Lozano Luis Shift 01-165 

Lozar Taja Shift 02-183 
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Lu Enriquito Ricky R. O194, Shift 01-069, Shift 02-157 

Lu Ricky Shift 02-066, Shift 02-067 

Lu Song Shift 01-155 

Lu Yong Virtual-061 

Lu Yong-Chen O138 

Lu Zhen Shift 02-031, Shift 02-266, Virtual-061 

Lubeya Ketty M. Shift 02-087 

Lubeya Mwansa K. O044, Shift 01-070 

Lucas Eric O177, O195, Shift 01-089, Shift 01-BOARD Onsite04 

Lucia Victoria Shift 01-243 

Luciani Silvana O087, Shift 02-163 

Luckett Rebecca Shift 01-255, Virtual-024 

Luff Jennifer Shift 02-167 

Lui Gigi Shift 01-133 

Luiza Baggio Maria Shift 02-182 

Luk Ho Yin O080 

Luna Adrian O055 

Luna-García Paola M. Shift 01-170 

Lundström Viveka O072 

Lunet Nuno Shift 02-078 

Luo Meng Shift 01-197 

Luo Wen O129 

Luwaga Fredrick O114 

Luxembourg Alain O175, O176, O179, Shift 01-244 

Lycke Kathrine D. O004, O182, Shift 01-210, Shift 01-274, Shift 02-017, Shift 
02-249 

Lynam Mark O143 

Lynch Julia O027, Shift 02-020 

Lynge Elsebeth O211 

Ma Ding Virtual-003 

Ma Jing Shift 01-073 

Ma Junqi Shift 01-267 

Ma Viva Shift 01-041, Shift 01-187 

Ma Zhihai Shift 01-215 

Maartens Gary Shift 02-014 

Mabika Obanda Alfred Keith Felix Virtual-047 

Maboko Leonard Shift 01-180 

Macartney Kristine Shift 01-111 

Maccarthy Thomas Shift 01-174 

Macdonald Kyle Shift 01-193, Shift 02- 

Macduffie Emily Shift 01-255 
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Mace Emily M. Virtual-002 

Machado Elizabeth S. Shift 02-185 

Machado João Firmino Shift 02-078 

Machalek Dorothy A. O024, Shift 01-251, Shift 02-116, Shift 02-199, Shift 02-214 

Machin Mark Shift 01-091 

Macios Anna Shift 02-038 

Maclaughlin Kathy Shift 02-295 

Macleod Una Shift 01-198 

Madden Kayla Shift 01-093 

Madeen Erin Shift 02-016 

Madeleine Margaret M. Shift 01-221, Shift 02-204 

Madhiri Embedzayi Shift 02-293 

Madhivanan Purnima Shift 01-043, Shift 01-280, Shift 02-148 

Madrid-Marina Vicente Shift 01-165, Shift 02-023 

Maeda Daichi Shift 01-246 

Maehama Toshiyuk Shift 02-198 

Maes Piet Virtual-001 

Magalhães Bruno Virtual-050 

Magande Pamela Shift 01-228 

Magaret Amalia Shift 01-221, Shift 02-204 

Magis Carlos Shift 01-304 

Magnata Ingrid Shift 02-066, Shift 02-067 

Magongwa Irene O064 

Mah Ashley Shift 02-113 

Mahenge Anifrid Shift 01-180 

Mahjoub Hadeel Shift 01-082 

Mahmoud Lamia Shift 02-158 

Maiga Mamoudou Shift 02-021, Shift 02-290 

Maihle Nita J. Shift 02-241 

Maina Kipkemboi Shift 02-174 

Maina Titus Shift 02-016 

Maino Francesca Shift 02-192 

Majek Ondrej Shift 01-052 

Majerciak Vladimir Shift 01-166, Shift 02-168, Shift 02-181 

Majumdar Rahul Shift 01-236 

Maker Yajur Shift 02-247 

Makgatho Marema E. Virtual-009 

Makokha Francis Shift 01-303 

Makunike-Mutasa Rudo Shift 01-228 

Malagón Talía O142, O206, Shift 01-291, Shift 02-015 

Malcolmson Lee Shift 01-194 
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Maldonado-Gama Minerva Virtual-013 

Malen Rachel Shift 02-114 

Malenya Joan Paula B. O011, O201, Shift 02-072 

Malinowski Andrzej Shift 02-171, Shift 02-175 

Malkas Linda H. Shift 02-179 

Malkin Jennifer Virtual-062 

Mallafre Larrosa Meritxell Shift 01-BOARD Onsite04 

Malonga Gervillien Arnold Shift 01-035 

Malunda Bernadette V. Shift 02-119 

Malvi Sylla O177 

Mamaeva Olga Virtual-039 

Mamedov Vahid K. Virtual-032 

Man Irene O116, Shift 01-008, Shift 01-009, Shift 01-089 

Management Team Nci Ulacnet Shift 02-235 

Manasyan Albert O208, Shift 02-155 

Manciocco Valentina Shift 02-221 

Mandato Erica O160 

Mandiriri Ardele Shift 02-208 

Maness Sarah B. Shift 02-267 

Manga Mohammed M. Shift 02-104, Shift 02-109 

Manga Pascaline O218 

Manga Simon Shift 01-085, Shift 01-258, Shift 02-244 

Manganello Jennifer Shift 01-107 

Mansoor Leila E. Shift 01-016 

Mao Constance Shift 01-221, Shift 02-204 

Maocha Izamara Shift 01-184 

Maoto-Mokote Angela Shift 01-255 

Maranhão Ana G.K. Shift 02-124, Shift 02-128 

Marcelin Anne-Geneviève Shift 01-035 

Marcelin Kinge-Ann Shift 01-236 

Marcos-Martínez María J. Shift 01-170 

Marcus Jenna O164, Shift 02-249 

Marcussen Niels O211 

Marfel Maria Shift 02-157 

Mariano Cerina Shift 02-157 

Marijan Tatjana Shift 02-018 

Marimon Lorena Shift 01-235 

Marin Jaime Shift 01-065 

Marinkov Zivkovic Emilija Shift 02-009 

Marín Ortíz Elena Shift 01-269 

Mariz Filipe C. O154, Shift 01-099 
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Marklund L. O031 

Marko Ann Shift 01-254 

Markowitz Lauri E. O025, O027, O117, Shift 01-127, Shift 02-020, Shift 02-251, 
Shift 02-262 

Markowitz Tovah O126 

Marks Morgan Shift 02-166 

Marlow Laura Shift 02-271 

Marole Tholoana Virtual-063 

Maroney Kevin J. Virtual-039 

Marot Stéphane Shift 01-035 

Marques Carla P. Shift 02-143, Shift 02-238, Shift 02-263, Shift 02-283, 
Virtual-075 

Marques Gabriel M. Shift 02-143 

Marqués Cecile Shift 01-170 

Marquez-Do Deborah Shift 01-025 

Marrero Karen Virtual-007 

Marshall Helen S. Shift 01-110, Shift 01-111 

Marshall Jason D. Shift 02- 

Marshall Margaret A. Shift 02-205 

Martel-Laferrière Valerie Shift 02-227 

Martens Ann Virtual-001 

Martens Patrick Shift 02-052 

Martí Cristina O178, Shift 01-235 

Martí Maria-Dolores Shift 02-211 

Martin Iris Shift 02-206 

Martin Jeffrey Shift 02-BOARD Onsite04 

Martín Laura Shift 01-087 

Martinelli Marianna Shift 01-191 

Martinez Bibiana Shift 02-001, Shift 02-013 

Martinez Deborah Shift 01-118 

Martinez Elisa Shift 01-077 

Martinez Rebecca Shift 02-110 

Martinez Sandra O196 

Martínez Néstor Shift 01-087 

Martínez-Ferrer Magaly Shift 01-170 

Martinon-Torres Federico O018 

Martins Luis Shift 01-205, Shift 02-079 

Martró Elisa Shift 02-027 

Marty Marion Shift 01-252 

Maruyama Rie Shift 01-158 

Marzec Magdalena Shift 01-096 
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Masari Silas Shift 02-275 

Mascarenhas Ana Karina Shift 01-243 

Masch Rachel O058, O194, O210, Shift 01-012, Shift 01-227, Shift 02-073, 
Shift 02-273 

Massa Silvia O153 

Massey Philip Shift 01-107 

Mastrogiovanni Jana Shift 01-282 

Masuku Sithabiso O007 

Masur Henry Shift 01-237, Shift 01-238 

Matambo Jane C. Shift 02-084 

Matas Isabel Shift 01-235 

Matey Louisa A. Shift 01-140 

Mathevet Patrice O131 

Matias-Guiu Xavier Shift 02-211 

Matoga Mitch Shift 01-124 

Matos Leandro Shift 01-250 

Matos Orbegozo Andrea O062, Shift 01-310, Shift 02-069, Shift 02-156, Shift 02-288 

Matsikidze Edith Shift 01-228 

Matsui Hiromi Shift 01-230 

Matthews Rebecca L. Shift 02- 

Mattioli Benedetta Virtual-054 

Matubu Allen Shift 02-119 

Maurseth Ramona O132 

Mawardi Prasetyadi Shift 02-255, Shift 02-257 

Mayaud Philippe Shift 01-028 

Mayer Wasima O050 

Maynard Grace Shift 02-106 

Mayrand Marie-Hélène Shift 02-103, Shift 02-135 

Maza Mauricio Shift 01-BOARD Onsite01, Shift 02-073, Shift 02-163 

Mazhindu Tinashe A. Shift 01-228 

Mazzadi Juan David O090 

Mbendera Jacqueline O064 

Mbogu Florence Virtual-035 

Mboh Eveline Shift 01-258 

Mboumba Bouassa Ralph-Sydney Shift 01-200, Virtual-031 

Mbuya Wilbert Shift 01-180 

Mcauliffe Timothy L. Shift 02-046, Shift 02-215 

Mcbride Alison A. O126, Shift 01-167, Shift 02-176 

Mccaffery Kirsten Shift 01-110, Shift 01-111 

Mcclymont Elisabeth O043, Shift 02-227 

Mccurdy Bronwen O042, O168 
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Mcdaniel Terry Shift 02-265 

Mcdonald Ruth Shift 01-095 

Mcgee-Avila Jennifer K. Shift 02-082, Shift 02-280 

Mcgillicuddy Cailey Shift 01-094 

Mcgowan Maureen Shift 02-114 

Mcgregor Stephanie Shift 02-183 

Mcharo Ruby Shift 01-180 

Mcintosh Michael Shift 01-174 

Mckenzie Ashley H. Shift 02-121, Virtual-066 

Mclachlan Caitlin O214 

Mclean Margot O002 

Mcmillan Nigel O053 

Mcnair Avery Shift 01-006 

Mcnally Leon Shift 01-233 

Mdleleni Yanga Shift 02-172 

Meadows Ginny Shift 02-081 

Meadows Rachel J. Shift 02-106 

Medina-Laabes Diana T. Shift 01-091, Shift 02-092, Shift 02-107, Shift 02-126 

Meenan Richard O068 

Meers Nette Shift 01-193, Shift 02- 

Meghani Kinza Shift 01-249, Shift 01-276 

Mehanna Hisham O031, O143, O147, Shift 02-284 

Mehr Ricarda Shift 02-206 

Meijer Chris Jlm Shift 01-239 

Meirelles Angela Shift 02-185 

Meites Elissa Shift 02-251 

Mejía Juan C. O204 

Mejlgaard Else Shift 01-288 

Melchers Willem J.G. O039, O100, Shift 01-164 

Mello Caique Shift 02-276 

Melnikow Joy O086 

Mena Marisa O031, Shift 01-097 

Mendez Loyda Shift 02-184 

Mendoza Laura O087, O161, O196, O204, Shift 01-018 

Menezes Lynette O141, Shift 01-047 

Mensah Ephrem Shift 01-290 

Mensah Keitly Shift 01-BOARD Onsite04, Shift 02-050, Shift 02-078 

Menton Maximilian Shift 01-219 

Mercado-Andino Alondra K. Shift 02-107 

Merchasin Emily O115 

Mereki Edwell Shift 02-119 
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Merenda Elisabetta Shift 02-220 

Merino Martinez Roxana O070, Shift 01-141, Shift 02-120 

Merkley Eric Shift 01-151 

Meroño Merce Shift 02-027 

Mesher David Shift 01-253 

Mesias-Gazmuri Jocelyn Shift 02-027 

Meyer Thomas J. Shift 02-181 

Meyer-Rath Gesine O007 

Meyers Craig O128 

Meza-Sánchez Graciela Shift 01-065, Shift 02-069, Shift 02-287, Shift 02-288 

Mgodi Nyaradzo M. Shift 01-016 

Mhango Eneli O064 

Mhango Patani G.W. O064, Shift 01-066, Shift 01-124 

Mhizde Jacklina Shift 01-180 

Miano Christine O011 

Michaels Maria Shift 02-081, Shift 02-295 

Michel Alexandra Shift 02-BOARD Onsite02 

Michener Chad M. Shift 01-BOARD Onsite09 

Michiels Carine Shift 02-169 

Mick Rosemarie Shift 01-249 

Middeldorp Marit O183, Shift 02-105 

Migowski Arn Shift 02-238 

Mijares Kevin E. Shift 01-216 

Milici Janice O128, Shift 01-155 

Miller Cheryl Shift 01-181 

Miller Jacqueline Shift 02-081, Shift 02-295 

Minihan Adair K. Shift 02-136 

Mino (Rista) Mirela Shift 02-077 

Mintade Muanacha Virtual-068 

Mintsa Ndong Armel Virtual-047 

Mirabello Lisa O038, O047, O125, O127, O129, O156, Shift 01-171, Shift 
02-173 

Miranda Donna Shift 01-069 

Miranda Edgar I. Shift 01-170 

Miranda-Martinez Yaima Shift 02-203 

Mirembe Brenda G. Shift 01-016 

Mirghani Haitham O031, O143, O147, Shift 02-216, Shift 02-284 

Mirzadeh Parmis Shift 02-291 

Mishra Gauravi Shift 02-202, Shift 02-243 

Mishra Sambit K. O125, Shift 01-171, Shift 02-173 

Mitani Takeji Virtual-012 
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Mitchell-Foster Sheona O060, O074 

Mithani Nadia O060, Shift 01-048, Shift 01-054 

Mitsuishi Tsuyoshi Virtual-017 

Mivumbi Jean Paul O014 

Mix Jacqueline Shift 01-281, Shift 01-312 

Miyagawa Yuko Shift 02-197 

Miyagi Etsuko Shift 01-115, Shift 02-164 

Mkochi Tawonga O064 

Mnkai Jonathan Shift 01-180 

Mnzava Dorcas O200 

Mogere Kephar Shift 02-097 

Mogere Peter Shift 02-114 

Mohamed Azraa O193 

Mohamed Reem Shift 01-082 

Mohamed Tasabeh Shift 01-082 

Mohammed Amina Shift 02-104 

Mohammed Hiba Abdul L. O132 

Mohammed Yahaya Shift 02-109 

Mohnat Sopan Shift 01-263 

Mokhameleli Leshoboro Virtual-063 

Mola Glen D. O067, Shift 01-075 

Molano Monica Shift 01-063, Shift 01-251, Shift 02-199, Shift 02-214, Shift 
02-246 

Molina Mariano A. O039, O100, Shift 01-164 

Molina Rosa I. Virtual-048 

Monare Barati Shift 01-249, Shift 01-255, Shift 01-276 

Mondragon Angelica O181 

Money Deborah Shift 02-227 

Monfared Leili O197, Shift 01-069 

Monfil Laura Shift 02-056 

Mongelós Pamela O204 

Montaño Valdez Maricela S. Shift 01-162, Shift 01-163 

Montealegre Jane R. O073, Shift 01-214, Shift 01-231, Shift 01-311, Shift 02-108, 
Shift 02-261, Shift 02-BOARD Onsite06 

Montero-Macías Rosa O131 

Montes Milagros Shift 01-310 

Montosa Nunes Emily Shift 02-015 

Montserrat Moreno Mireia Shift 02-062 

Moodley Jennifer O007, O207 

Moono Misinzo O208, Shift 02-155 

Moore David O119, Shift 01-090, Shift 02-093, Shift 02-113 
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Moore Grace Shift 01-236 

Moormann Ann Shift 02-174 

Mora Josue O196 

Morais Edith O143, O147, Shift 02-284 

Morais Samantha O206, Shift 01-291, Shift 01-292 

Moraitis Stauros Shift 01-161 

Moran Meghan Shift 02-149 

Moravan Veronika O119, Shift 01-090, Shift 02-093, Shift 02-113 

Moreira Miguel Ângelo M. O105 

Morel Didier Shift 02-042 

Moreno-Alonso Deborah Shift 02-062 

Morey Francisca O031, Shift 02-027 

Morgado Francisca O056, Shift 01-226 

Morgan Christopher J. Shift 01-015, Shift 02-096, Shift 02-BOARD Onsite03 

Morgan Iain M. O081, O083, O104, Shift 01-186 

Morgan Winthrop O012, O170, Shift 01-142 

Morhason-Bello Imran Shift 02-021, Shift 02-290 

Mori Tomi Shift 01-308 

Morkli Esu A.C. Shift 01-140, Shift 02-063 

Morris Robert Shift 01-081 

Morrison Susan O219 

Moscicki Anna-Barbara O181, Shift 02-228 

Mosmann Jessica P. Virtual-004, Virtual-048 

Mosquera Isabel Shift 01-BOARD Onsite04, Shift 02-078 

Mossoro-Kpinde Christian Diamant Virtual-031 

Mota Giana Shift 01-250, Shift 02-276 

Motegi Sei-Ichiro Shift 01-242 

Motrich Rubén D. Virtual-004, Virtual-048 

Mouallif Mustapha Shift 02-059, Shift 02-282 

Mourits Marian J.E. Shift 01-136 

Mpamani Collins Shift 02-043 

Msowoya Lizzie O064 

Mtei Franklin Shift 01-131 

Mtonga Velepi Shift 02-BOARD Onsite03 

Muchiri Lucy W. Shift 02-036, Shift 02-253 

Muema Daniel Shift 02-172 

Mugo Nelly R. O219, Shift 01-016, Shift 02-002, Shift 02-114 

Muhoza Benjamin O046 

Mukherjee Amrita Virtual-074 

Mukosha Moses O044, Shift 02-087 

Muletambo Lweendo Shift 02-084 
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Mulholland Kim Shift 01-232, Virtual-064 

Mulholland Nigisti Shift 01-232 

Müller Martin O154, Shift 01-099 

Mumenthaler Eveline O210 

Mungo Chemtai Shift 02-068 

Munk Christian O179, Shift 01-039 

Munnull Gloria O067, Shift 01-075, Shift 02-199 

Munshi Saif U. Virtual-023 

Munthali Richard O024 

Munyaneza Athanase O014, O046 

Muraca Fabiana Shift 02-011 

Murakami Riyako Shift 01-230 

Muralidharan Kirthini K. Shift 01-113, Shift 01-114, Shift 02-131, Shift 02-BOARD 
Onsite02 

Murangwa Anthere O014 

Murata Miyoko Shift 01-230 

Murenzi Gad O014, O046 

Murphy Jeanne Shift 01-229 

Murphy Joan O042, O168 

Murphy Sheila Shift 02-149 

Murray Gerald Shift 01-251, Shift 02-116, Shift 02-199, Shift 02-214, Shift 
02-246 

Murray Regan Shift 01-107 

Muryzina Iryna Shift 02-201 

Musanabaganwa Clarisse O166, Shift 01-086 

Musick Beverly Shift 02-043 

Mussa Razak Shift 01-124 

Mustapha Aisha Virtual-060 

Mutai Kennethe Virtual-020 

Mutea Brian O201 

Mutesa Leon O014 

Muthoka Kapten Shift 02-016, Shift 02-043, Shift 02-152, Shift 02-174, Shift 
02-231 

Mutimuri Mercia Shift 01-276 

Mutombo Alex B. O199 

Mutuku Faith Shift 01-145, Shift 02-097 

Muwonga Tukisadila Jonathan Shift 01-200 

Muwonge Richard O045, O177, O195, Shift 01-089 

Muzumbwe Emmanuel O195 

Mvundura Mercy O166, Shift 01-040 

Mwa Espoire Shift 01-200 
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Mwakatima Maria Shift 01-180 

Mwakio Joy O201 

Mwakisimba Fainess O074 

Mwalongo Wolfram W.O. Shift 01-180 

Mwamba Chanda Shift 02-155 

Mwanahamuntu Mulindi H. O044, O195, O208, Shift 02-155 

Mwandira Eunice O064 

Mwangi Judy Shift 01-303 

Mwapasa Victor Shift 01-066, Shift 01-124 

Mwenda Valerian O011, O201, Shift 02-072 

Mwewa Ethel O213, Shift 02-036 

Myers Evan O171 

Nabors Louis B. O085 

Naddumba Teddy O166, Shift 01-040 

Nadyseva Tatiana V. Shift 01-036 

Nagarajan Muruganandam Virtual-038 

Nagasaka Kazunori Shift 02-197 

Naguti Priscilla O060, Shift 01-006 

Nahar Quamrun Shift 02-080 

Nahhas Georges O175, Shift 01-244 

Naidoo Logashvari Shift 01-016 

Naim Asmae Shift 01-300 

Naji Anas O013 

Najjuma Josephine N. Shift 01-259, Shift 01-260 

Nakagawa Mayumi O138, Shift 01-245 

Nakajima Takahiro Shift 01-158 

Nakalembe Miriam Shift 02-003, Shift 02-043, Shift 02-150, Shift 02-BOARD 
Onsite04 

Nakisige Carolyn O060, Shift 01-006, Shift 02-151 

Nakyazze Shamim Shift 01-006 

Namale Gertrude D. Shift 02-275 

Nammari Aya Shift 01-004 

Namogusa Ruth O060 

Namutebi Stella O114 

Namwat Chawetsan O027, Shift 02-020 

Nanda Sonali Shift 02-229 

Nankivell Paul O031 

Napolitano George O211 

Narashimhamurthy Mohan Shift 01-255 

Nasozi Ruth Shift 02-253 

Nassar Melic Nadia Virtual-029 
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Natoli Mary E. Shift 01-214 

Naus Monika Shift 02-091 

Navarro Jose Antonio Shift 01-087 

Navarro-Torne Adoracion Virtual-070 

Nayar Ritu Shift 01-062 

Naz Farhat Shift 02-217 

Ndege Robert O200 

Ndichu Ciru W. O193 

Ndjolo Alexis Shift 02-006 

Ndlovu Andrew K. Shift 02-032 

Ndlovu Bongiwe G. Shift 02-172 

Ndlovu Mxolisi J. Virtual-009 

Ndlovu Ntokozo Shift 01-228, Shift 01-276 

Ndong Ella Corneille Virtual-047 

Ndung'U Thumbi Shift 02-172 

Nedjai Belinda O099, Shift 01-198, Shift 01-202, Shift 01-BOARD Onsite06 

Neira Vivian Alejandra Virtual-036 

Nelson Chase W. O125, Shift 01-171, Shift 02-173 

Nelson Meredith Shift 01-236 

Neo Pearlyn Shift 01-187 

Nervi Laura Shift 01-310 

Nesbitt Zoey Shift 01-048 

Nessa Ashrafun Virtual-023, Virtual-025 

Neudorf Cordell Shift 01-106, Shift 02-101, Virtual-058, Virtual-062 

Neugut Alfred Shift 01-276 

Neumeyer Sonja Shift 01-135 

Neveus Tryggve O118 

Newell Mary O151 

Newman Morkor Shift 01-046 

Ng Chiu Wan O088 

Ng Joseph Shift 01-041, Shift 01-187 

Ngalla Calvin Shift 01-085, Shift 01-258 

Ngan Hextan Y. Shift 01-209 

Ngatia Antony Shift 01-145, Shift 02-097, Shift 02-BOARD Onsite05 

Ngaywa Adriano O061 

Nghiem Hanh T.X. O010 

Ngoufack Jagni Semengue Ezechiel Shift 02-006, Shift 02-007 

Ngou Milama Krystina Virtual-047 

Ngu Siew F. Shift 01-209 

Ngure Kenneth Shift 02-002, Shift 02-114 

Nguyen Diep T.N. O010, O093, Shift 01-131, Shift 01-133, Shift 02-157 
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Nguyen Huy Q.V. O010 

Nguyen Ivy Shift 01-199 

Nguyen Le-Quyen Shift 01-BOARD Onsite05, Shift 01-BOARD Onsite08 

Ngxola Nondumiso O157 

Niazi Nazia Shift 01-054 

Nibu Ken-Ichi O147 

Niccolai Linda O117, Shift 01-027, Shift 02-262 

Nichols Anna J. Shift 02-229 

Nicholson Erika Shift 02-159 

Nicholson Valerie Shift 02-227 

Nickles Fader Amanda Shift 02-230 

Nicoletti Giovanni J. O200 

Nicula Florian Shift 02-078 

Nie Jianhui Shift 01-023 

Nieminen Pekka O099 

Nightingale Claire E. Virtual-043, Virtual-044, Virtual-072 

Nijhoff Jenny Shift 02-091 

Nilyanimit Pornjarim O027, Shift 02-020 

Nisenbaum Rosane O119, Shift 01-090, Shift 02-093, Shift 02-113 

Nisha Monjura Shift 02-047 

Nishida Haruka Shift 02-197 

Nishimura Kaori Shift 01-230 

Nitkowski Jenna O066, Shift 02-046 

Njeru Irene Shift 02-114 

Njeru James O201, Shift 02-072 

Njiri Patricia O193, O201, Shift 02-072 

Njoroge Betty O219 

Nkonga Jennifer L.Z. Shift 01-119, Shift 01-121 

Nkwinika Varsetile V. Virtual-053 

Nnah Kingsley Virtual-035, Virtual-073 

Nodjikouambaye Zita Aleyo Shift 01-200, Virtual-031 

Nomura Hiroyuki Virtual-012 

Nonboe Mette H. O211 

Nookaew Intawat O138 

Nordlund Björn Virtual-077 

Nordqvist Kleppe Sara Shift 01-064 

Nosal Mike Shift 02-081, Shift 02-295 

Nosi Somu O067, Shift 01-075 

Nourrisson Audrey Shift 01-252 

Nouvet Elysee Shift 01-080 

Novak Emilie N. Shift 02-247 
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Novetsky Akiva O164 

Nowakowski Andrzej Shift 02-038 

Nowicka Kinga Shift 01-096 

Noy Miguel Shift 02-042 

Nthusa Agnes B. O201 

Nulah Kathleen Shift 01-085, Shift 01-258 

Nunes Jéssica L. Shift 01-183, Shift 01-184, Shift 01-185 

Nunes Rafaella Shift 01-250 

Nyambe Namakau O195 

Nyangasi Mary F. O011, O201, Shift 02-072 

Nyawira Nyaga Victoria Shift 01-297 

Nygård Mari K. O113, O179 

Nygård Ståle O113 

Nyirenda James C.Z. Shift 02-087 

Nyitray Alan G. O066, Shift 02-046, Shift 02-049, Shift 02-182, Shift 02-215 

Nystrand Camilla F. Virtual-077 

Obende Kayode Shift 01-030, Shift 01-031 

Obiri-Yeboah Dorcas Shift 02-232 

Ocampo Rebecca O028, O047, O145, O173, Shift 01-024, Shift 01-123 

Ochoa-Leyva Adrián Shift 01-165 

O'Connor Siobhan Shift 01-263 

Oda Mizue Shift 02-210 

Odera Teddy O201 

Odeyemi Kofoworola A. O212, Shift 02-277, Virtual-041 

Odoyo Josephine Shift 02-002 

Odukoya Oluwakemi O. O212, Shift 02-277 

Oduor Cliff I. Shift 02-174 

Oernskov Dorthe Shift 01-039 

O'Farrell Xavier O093 

Offiong Richard Shift 01-030, Shift 01-031 

Ogilvie Gina S. O060, O074, O086, O119, O146, Shift 01-006, Shift 01-048, 
Shift 01-054, Shift 01-090, Shift 02-055, Shift 02-057, Shift 
02-091, Shift 02-093, Shift 02-113, Shift 02-140, Shift 02-
227 

Ogola Daniel Shift 02-012 

Ogris Egon Shift 01-172 

Ogundele Oluwatoyin O. O212, Shift 02-277 

Ogunnowo Babatunde Shift 02-277 

Ogunyemi Adedoyin O. Shift 02-277 

Oh Changin O106 

O'Hanlan Mick Shift 02-295 
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O'Hanlon Michael J. Shift 02-081 

Ohara Kuniaki Shift 02-225 

Öhman Daniel O072 

Ohsawa Ikuroh Virtual-017 

Ohta Kouji Virtual-076 

Ojok David Shift 02-084 

Okafor Ifeoma P. Shift 02-277 

Okayama Kaori Shift 02-210 

Okayama Toshitugu Shift 01-158 

Oketch Sandra Shift 01-061, Shift 02-213, Shift 02-BOARD Onsite04 

Okodo Mitsuaki Shift 02-210 

Okpoti Konney Thomas Shift 02-195 

Okunade Kehinde S. Virtual-041, Virtual-051 

Okwuosa Chinenye Virtual-073 

Olaniyan Olayinka Shift 01-030, Shift 01-031 

Olatunde Olatunde F. Shift 01-247 

Olaya Camilo Shift 01-310 

Olayo Millicent O061 

Olczak Pola O152 

Oliphant Jennifer A. Shift 01-BOARD Onsite10 

Oliveira Carlos Shift 02-295 

Oliveira Gisele R. O105 

Oliveira Paula A. Shift 01-183 

Oliver Kristin Shift 02-137 

Olivera Carolina Virtual-004, Virtual-048 

Olkov Ilya Shift 02-044 

Olmedo Andrés Virtual-048 

Olmedo José J. Virtual-048 

Ologun Sanni Shift 01-030, Shift 01-031 

Olthof Ellen Shift 02-008 

Olubodun Ayodeji B. O212, Shift 02-277 

Olubodun Tope O212, Shift 02-277 

Olwande Sharon O201 

Omar Tanvier O158, Shift 01-028 

Omenge Orang'O Shift 02-003, Shift 02-016, Shift 02-174 

Omollo Victor Shift 02-002 

Omondi Vincent Shift 01-145, Shift 02-097 

O'Neil Mary E. Shift 02-286 

Ong Jason J. Shift 02-147 

Ong’Echa John Shift 02-174 

Onifade Racheal Virtual-060 
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Onono Maricianah A. O219 

Oommen Anu Mary Virtual-044, Virtual-049 

Opiayo Dorcus O061 

Oppong Samuel A. Shift 02-195 

Orang’O Omenge E. Shift 02-043, Shift 02-152, Shift 02-231 

Ordi Jaume O158, O178, Shift 01-235 

Orem Jackson O060, Shift 01-006 

Organista Nava Jorge Shift 02-178 

Oridate Nobuhiko O147 

Oripelaye Mufutau M. Shift 01-247 

Orozco Castaño Carlos A. O136 

Ortblad Katrina Shift 02-002, Shift 02-114 

Ortega Marins O196 

Ortiz Ana P. Shift 01-091, Shift 01-170, Shift 02-092, Shift 02-272 

Ortiz Jm. L. O071, Shift 01-192 

Ortíz José Virtual-037 

Ortiz-Ortiz Karen J. Shift 02-272 

Ortiz-Panozo Eduardo Virtual-013 

Orumaa Madleen O113 

Osibogun Akin O212, Shift 02-277 

Osiro Lance O201, Shift 02-072 

Osoro Olive Shift 02-097 

Ostovar-Kermani Tiffany G. Shift 01-103 

O'Sullivan Brian O031 

Otasevic Suzana A. Shift 02-009 

Otero Garcia Mirla Shift 02-075 

Otoa Raymonde O083, O104, Shift 01-186 

Ou Yang O138 

Ouakki Manale Shift 02-103, Shift 02-135 

Ouédraogo Nobila Shift 02-004, Shift 02-094 

Overgaard Eriksen Dina Shift 02-017 

Owens Heather Shift 01-104, Shift 02-122, Shift 02-123 

Owens Ken Shift 02-241 

Owoade Yinka Shift 01-031 

Owuenyi Nancy Virtual-035 

Oye-Somefun Akinkunle Shift 02-291 

Ozbun Michelle A. O055 

Paavonen Jorma Shift 01-087, Shift 01-099 

Pacella Diane O219 

Pacheco López Erick Virtual-010 

Padalko Elizaveta Shift 01-218, Shift 01-272, Virtual-014 
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Padilla Nicole O050 

Padilla Bou Andrea Shift 01-101, Shift 02-194 

Padin Valeria Shift 01-072, Shift 02-163 

Padin Fabeiro Marta Virtual-029 

Pages Gabriela Shift 01-010 

Paget-Bailly Philippe H. O112 

Pagotto Amy O214 

Paira Daniela A. Virtual-004, Virtual-048 

Palacios Iván Shift 01-074 

Palacios Santiago Shift 01-269 

Palacios Victor A. O062, Shift 01-310, Shift 02-288 

Paladini Eleonora Shift 02-011 

Palafox Neal Shift 02-157 

Palanee-Phillips Thesla Shift 01-016 

Palcau Alina C. Shift 02-221 

Palefsky Joel M. O014, O015, O050, O145, O175, Shift 01-123, Shift 01-220, 
Shift 01-228, Shift 01-244 

Palermo Belinda O153 

Palinkas Lawrence Shift 02-001 

Palinskil Rachel O023, Shift 01-174 

Palmer Matthew R. Shift 02-147 

Pan Chenghao O017, O180 

Pan Hong-Xing O026 

Pan Hui-Rong O026 

Pan Qinjing Shift 01-032, Shift 01-034, Shift 01-037, Shift 02-035 

Pande Mala Shift 01-014 

Pandey Nilesh O130 

Pang Susanna O155 

Panicker Gitika N. O151, Shift 02-103, Shift 02-125, Shift 02-251 

Panicker Seetha Shift 01-196 

Panizza Ben Shift 01-285 

Paolini Francesca O153, Shift 02-220, Shift 02-221 

Paolino Melisa O090 

Papayannakos Christopher O149, Shift 02-186, Virtual-002 

Papi Ginevra Shift 01-BOARD Onsite04 

Pappa Kalliopi I. Shift 01-161 

Paradowska Edyta Shift 02-171, Shift 02-175 

Paraskevaidi Maria O003, Shift 02-BOARD Onsite01 

Paraskevaidis Evangelos Shift 02-BOARD Onsite01 

Parberry Anna Shift 01-202 

Pardina Claver Gemma Virtual-029 
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Parham Groesbeck P. O195 

Park Ina U. O117, Shift 02-262 

Park Sunju O027, Shift 02-020 

Parker Susan O073, Shift 01-231, Shift 01-311, Shift 02-BOARD Onsite06 

Parkey Genevieve O129 

Parvez Rehnuma Virtual-038 

Parvu Valentin Shift 02-042 

Pascoe Margaret J. Shift 01-050, Shift 01-169, Shift 02-208 

Pasentsis Konstantinos O040, Shift 01-195 

Pasmans Danielle Shift 02-165 

Pataky Reka Shift 02-140 

Patel Divya Shift 02-106 

Patel Purvi O130 

Patel Sonya S. Shift 02-170 

Pathuthara Saleem Shift 02-243 

Patil Yash O079 

Pattyn Jade O029 

Paul Biswajit Virtual-049 

Pavelyev Andrew Shift 02-141 

Pavon-Diaz Claudia Shift 01-097 

Pavon Ribas Miquel Angel O018, O143, O147, Shift 01-097, Shift 01-176, Shift 02-021, 
Shift 02-026, Shift 02-027, Shift 02-118, Shift 02-191, Shift 
02-211, Shift 02-226, Shift 02-284 

Payne Beth O060, Shift 01-006 

Payrich Eva Maria Shift 01-219 

Paytubi Sonia Shift 02-026, Shift 02-027, Shift 02-191 

Paz Soldán Valerie A. Shift 01-065, Shift 01-310, Shift 02-069, Shift 02-156, Shift 
02-287, Shift 02-288 

Peace Donna Shift 01-077 

Peacock Stuart O086, O146, Shift 01-128, Shift 02-057, Shift 02-140 

Pearson Elle Shift 01-131 

Pechlivanis Nikolaos O040 

Pedersen Heather O060 

Pedersen Helle Shift 01-058, Shift 02-061, Shift 02-264 

Pedersen Kine O009, O167, O169 

Pedros Montse O143 

Peeters Evelien Shift 01-218, Virtual-014 

Peitz Josephine Shift 01-223 

Pellini Raul Shift 02-221 

Pelt Daniël O162 

Pena Sylvia Shift 02-040 
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Peng Shiwen O051 

Peng Wenju Virtual-003 

Perdomo Sandra Shift 01-250 

Péré Hélene O131, Shift 02-216, Virtual-031 

Pereira Gerson F.M. Shift 02-124, Shift 02-128 

Pereira Lucio O149 

Peremiquel-Trillas Paula Shift 02-056, Shift 02-062, Virtual-015 

Perez Samara Shift 02-055 

Pérez Aislinn Virtual-065 

Pérez Yolanda Shift 02-226 

Pérez-Guzmán Derick Shift 02-092, Shift 02-126 

Perez-Vicente Adriana Shift 02-203 

Perkins Rebecca O164, Shift 02-137, Shift 02-295 

Perno Carlo-Federicco Shift 02-006, Shift 02-007 

Petagna Courtney Shift 01-294 

Petersen Lone K. O004, O097, Shift 01-116, Shift 01-210, Shift 01-275, Shift 
01-278, Shift 02-017, Shift 02-153 

Peto Julian O089, Shift 01-198, Shift 02-071, Shift 02-242 

Petoumenos Kathy O024 

Petrik Amanda Shift 01-108 

Petrilli-Eloy Raquel Shift 02-178 

Pfingstag Constance Shift 02-064 

Pfister Herbert O192 

Phal Sophat Shift 01-035 

Phalore Jasmine Shift 01-081 

Pham Quang Shift 02-242 

Pham Thuy-Ai H. Shift 01-BOARD Onsite05, Shift 01-BOARD Onsite08 

Phelanyane Florence O207 

Phillips Samuel Shift 01-251, Shift 02-199, Shift 02-214 

Pholcharoenchit Rangsimon O050 

Piccione Emilio Shift 01-264 

Picconi Maria Alejandra O087, O161, O204, Shift 01-018, Shift 01-021, Shift 01-072, 
Shift 01-215, Shift 02-163 

Pichi Barbara Shift 02-220 

Pieniazek Izabela Shift 01-096 

Pierangeli Alessandra O049 

Pierce Susan Shift 01-157 

Pietri Roberto Shift 01-191 

Pilz Carlos Shift 02-124, Shift 02-128 

Pimenoff Ville N. O032, O084, O099 

Pimple Sharmila A. Shift 02-202, Shift 02-243 
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Pinastel Rolando O196 

Pinder Leeya F. O195, O219 

Pinggera Elisabeth O069 

Pinheiro Maisa O047 

Pinto Clovis Shift 01-250 

Pinto Ligia A. O048, O173, O181, Shift 01-173, Shift 01-181, Shift 02-, 
Shift 02-228, Shift 02-279 

Pintye Jillian Virtual-020 

Pipas James O126 

Pisani Tiziana Shift 02-011 

Pizzi Lorenzo Shift 01-203 

Pla Farnós María Jesús Virtual-055, Virtual-056 

Plante Marie Shift 01-014 

Plesa Mihaela Shift 01-BOARD Onsite09 

Plotkin Amy Shift 01-223 

Podzamczer Daniel Shift 02-026 

Poindexter Danielle Shift 01-305 

Poitras Nancy O076 

Poklépovich Tomás Shift 01-021 

Pokrývková Barbora Shift 02-218 

Polanco Jorge Shift 02-163 

Poli Usha O177 

Polina Sarah O023 

Poliquin Vanessa Shift 02-227 

Polizzoto Mark Shift 02-246 

Pollard Katina O074, Shift 01-106 

Poorani Subramanian Shift 01-237 

Poovorawan Yong O027, Shift 02-020 

Pope Benjamin Shift 01-043, Shift 01-280, Shift 02-148 

Popova Anna A. Shift 01-036 

Porras Carolina O028, O038, O047, O144, O145, O173, Shift 01-024, Shift 
01-123, Shift 01-157, Shift 01-253 

Porter Paul O165 

Portillo Alejandra Shift 01-029, Virtual-065 

Portillo-Romero Alejandra J. Shift 01-079, Shift 01-304, Shift 02-028, Shift 02-029, Shift 
02-030, Shift 02-276 

Portnoy Allison O009, O169, Virtual-068 

Potter Philip M. Shift 02-179 

Potter Steve O079 

Poudyal Nimesh O027, Shift 02-020 

Pourghazian Nasim Shift 02-158 
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Power Rosalie Shift 01-055 

Poynten Mary O005, Shift 01-063, Shift 01-233, Shift 01-251, Shift 02-060, 
Shift 02-214 

Prado Endyara T.M. Shift 02-263 

Praet Marleen Virtual-014 

Prasad Keerthana Shift 02-151 

Pratt Rebekah Shift 02-190 

Premsri Nakorn O027, Shift 02-020 

Prendiville Walter O195 

Preston Sharice M. Shift 02-115, Shift 02-121, Virtual-066 

Price James A. Shift 02-189 

Prigge Elena-Sophie Shift 02-206 

Primisawitri Pratiwi P. Shift 02-255, Shift 02-257 

Prins Jan O103 

Proctor Lily O086, O146, Shift 02-057, Shift 02-140 

Pruri Priya Shift 01-249 

Psomopoulos Fotis O040 

Pulikkottil Esmy O177 

Pultorak Kristy Shift 01-305 

Punyadeera Chamindie Shift 01-224, Shift 02-219 

Purcell-Wiltz Ana Shift 02-203 

Puricelli Perin Douglas M. Shift 01-049 

Putri Sahnaz V. Shift 01-005 

Putschli Bastian O191 

Qian Xu Shift 02-223 

Qiao Youlin O095, Shift 01-020, Shift 01-032, Shift 01-034, Shift 01-037, 
Shift 01-289, Shift 01-295, Shift 01-309, Shift 02-086, Shift 
02-222, Shift 02-237, Shift 02-292, Virtual-030 

Qin Chuanyu O120, Virtual-069 

Qin Haiyang Shift 02-207 

Qin Jin Shift 02-076, Shift 02-157 

Qiong Liao Shift 01-032, Shift 01-034 

Qu Xinfeng O058, Shift 01-227 

Quaas Alexander O192 

Quabius Elgar Susanne O031 

Quang Chau Virtual-033, Virtual-064 

Quddus Sabiha Shift 01-305 

Querec Troy D. Shift 02-252 

Quick Charles M. O138 

Quint Wim G. O097, Shift 01-095, Shift 01-159, Shift 01-160, Shift 01-210 

Quiroz Verity Shift 01-077 
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Quiterio-Trenado Manuel Shift 01-304 

Rabeneck Linda O042, O168 

Racey C.Sarai Shift 01-054, Shift 02-057, Shift 02-091 

Radaydeh Afnan Shift 01-004 

Radenne Sylvie O013 

Rahangdale Lisa Shift 01-263 

Rahman Abir Shift 02-112 

Rahman Mustafizur Shift 02-080 

Rahman Sezanur Shift 02-080 

Raiol Taina Shift 02-065, Shift 02-238, Shift 02-263, Virtual-075 

Raithatha Nitin O130 

Rajadhyaksha Esha O111 

Rajasuriar Reena O088 

Rajbhandari Ira O151, Shift 02-125, Shift 02-251 

Rajeevan Mangalathu S. Shift 02-170, Shift 02-248, Virtual-005 

Rake Christine Shift 01-198 

Rakislova Natalia O178, Shift 01-235 

Ralefala Tlotlo Shift 01-249, Shift 01-276 

Ramalingam Sudha Shift 01-196 

Ramanchandran Kavitha Shift 02-101 

Ramer Timothy Shift 02-190 

Ramesh Prabhu Priya Shift 02-177 

Ramírez Pineda Arianis Tatiana O087, O161, O196, O204, Shift 01-018, Shift 02-022 

Ramogola-Masire Doreen Shift 01-249, Shift 01-255, Virtual-024 

Ramos-Cartagena Jeslie M. Shift 01-170, Shift 02-272 

Ramos-López Ashley Shift 02-203 

Rana Ali A. Shift 02-186 

Rancic Natasa K. Shift 02-009 

Randall Thomas C. Shift 01-014, Shift 01-259, Shift 01-260 

Rangaraj Ajay Shift 01-046 

Rangberg Anbjørg Virtual-077 

Rankin Nicole Virtual-044 

Rantshabeng Patricia S. Shift 02-032 

Rao Darcy W. Shift 02-053 

Rao Nina O129 

Rasmussen Christina L. O031, Shift 01-288 

Rathwell Julie A. O205, Shift 02-276 

Rathwell Mika Shift 01-106, Shift 02-101, Virtual-058, Virtual-062 

Ratna Natasha Virtual-067 

Rattay Stephanie O191, O192 

Ratu Tupou Virtual-064 
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Rauda Juan C. Shift 01-012 

Raup-Konsavage Wesley M. Shift 01-156 

Rausch Debora Shift 01-254 

Rauscher Andreas Shift 02-095 

Ravi Kavitha Shift 01-043, Shift 02-148 

Rawat Angeli O060 

Rbeihat Momen Shift 02-165 

Reaves Sydney Shift 02-241 

Rebbapragada Anu Shift 02-192 

Rechkina Elena O219 

Reedy Adriana M. Shift 02-114 

Rees Helen O024 

Regan Mary Caroline Shift 02-142 

Regauer Sigrid O163 

Rehbinder Eva M. Virtual-077 

Reich Olaf O163 

Reich Richard R. O205, Shift 01-298 

Reichhardt Martina Shift 02-157 

Reinholdt Kristian Shift 01-039 

Reis Veronica O197, O198, Shift 02-041, Shift 02-066, Shift 02-067 

Renner Janis O107 

Rerks-Ngarm Supachai O027, Shift 02-020 

Research Group Community Based  

Hpv Self-Sampling 
Shift 01-188 

Resende Ceres O164 

Reuschenbach Miriam Shift 02-095 

Reza Md. Masud Shift 02-080 

Rezhake Remila O095, Shift 02-237 

Rhee Chulwoo O027, Shift 02-020 

Riba Luis Shift 01-051 

Ribeiro Ana Shift 02-065, Shift 02-143, Shift 02-238, Shift 02-263, Shift 
02-283, Virtual-075 

Ricci Stephanie Shift 01-BOARD Onsite09 

Richards Thomas Shift 02-076, Shift 02-081, Shift 02-295 

Richards-Kortum Rebecca Shift 01-214, Shift 02-247 

Richardson Barbra A. Shift 01-038 

Richardson Rebecca Shift 01-108 

Richardson Cayama Morgan Shift 01-104, Shift 01-105, Shift 02-123 

Richer Melissa Shift 02- 

Richie John Shift 01-156 

Richter Manuela Shift 01-270 
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Ridolfi Tim O066, Shift 02-046 

Riemer Angelika B. Shift 02-169 

Riera Margarita Shift 01-269 

Riforgiate Elizabeth O023 

Rim Sun Hee Shift 02-033 

Rimalos Kay O002, Shift 02-048 

Ring Linea L. Shift 02-233 

Rintala Suvi P. O032 

Rios Jennifer Shift 01-065 

Rios Marcelo O090 

Rios Reyles Shift 01-065 

Ríos Cortés Alejandra Shift 01-193 

Risley Carolann Shift 02-241, Shift 02-295 

Ritchie David Shift 01-BOARD Onsite04 

Rivas Karina Shift 01-234, Shift 01-241 

Rivas Romero Daniela P. Shift 01-131 

Rivera Abraham Shift 01-304, Shift 02-028, Virtual-065 

Rivera Cruz Cosette O079 

Rivera Paredez Berenice Shift 01-010 

Rivera-Ramirez Abraham Shift 01-079 

Rivero Virginia E. Virtual-004, Virtual-048 

Rivero Maldonado Camila Shift 02-075 

Rives Rhonda Shift 02-241 

Rjoub Siba Shift 01-004 

Rjoub Toqa Shift 01-004 

Robert Yu Shift 01-014 

Roberts Craig O143, O147, Shift 02-284 

Roberts Jennifer Shift 01-063, Shift 01-233, Shift 01-251, Shift 02-060, Shift 
02-214 

Robertson Michael O094, O115, Shift 01-095 

Robertsson Karin D. O159 

Robeson Michael O138 

Robillard Nicolas O131 

Robino Christophe Virtual-045 

Robles Claudia Shift 02-056, Shift 02-062, Virtual-054 

Roche Stephanie Shift 02-002 

Rodas Ana-Maria Shift 01-142 

Roden Richard B. O035, O049, O152, O187, Shift 01-172, Shift 02-, Shift 02-
230 

Rodman Joseph Shift 01-049, Shift 01-152 

Rodovalho Vinícius Shift 02-283 
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Rodrigues Caroline Shift 02-143, Shift 02-238, Shift 02-263, Shift 02-283, 
Virtual-075 

Rodrigues Kathlen Shift 02-065, Shift 02-238 

Rodriguez Ana Cecilia O028, O047, O091, Shift 01-024, Shift 01-067, Shift 01-225, 
Shift 01-273, Shift 02-065, Shift 02-143, Shift 02-173, Shift 
02-238, Shift 02-263, Shift 02-283, Virtual-075 

Rodriguez Ana M. Shift 02-108, Shift 02-261 

Rodriguez Elisa M. Shift 01-092, Shift 01-094 

Rodriguez Isabel O127, O129 

Rodriguez Jessica Shift 01-014 

Rodriguez Marcelo Shift 01-072 

Rodriguez María I. O204 

Rodriguez Natalia M. Shift 02-212 

Rodriguez Yaneth Virtual-071 

Rodríguez Ángela Shift 01-087 

Rodríguez Guillermo O087, O161, O196, Shift 01-018 

Rodriguez De La Peña Mercedes O204, Shift 01-021 

Rodríguez-González Tatiana C. Shift 01-170 

Rodriguez-Urrego Paula Shift 01-250 

Rohner Eliane O208, Shift 02-014 

Rojas David O204 

Rojas Rosalba Virtual-065 

Rojo Iliana Shift 02-040 

Rokitka Denise Shift 01-092, Shift 01-094 

Rol Maryluz O087, O161, O218, Shift 01-018, Shift 01-021, Shift 01-297, 
Shift 02-022 

Rollo Francesca Shift 02-220, Shift 02-221 

Romaguera Agrait Josefina Shift 01-101, Shift 02-184, Shift 02-194 

Romero Byron O047, O173, Shift 01-157 

Romero Carmen Shift 02-143 

Romero-Medina Maria C. Shift 01-175 

Ron Yemile Shift 01-170 

Roncancio Angelica M. Shift 02-112 

Rondon Heidy H.D.M.F. Shift 02-238, Shift 02-263, Shift 02-283, Virtual-075 

Roos Nathalie O072 

Roque Ruben Shift 02-079 

Rosario Santos Ana Shift 02-194 

Rosberger Zeev Shift 02-055 

Rosen Greg Shift 02-096 

Rosenthal Elana Shift 01-237, Shift 01-238 

Roset Montserrat O147 
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Rositch Anne O182, Shift 01-281 

Rösl Frank W. O154, O189, Shift 02-004, Shift 02-094 

Rossheim Matthew E. Shift 01-120 

Rossi Francesca Shift 02-011 

Rossi Nicole O127, O129 

Roti Lorenzo Shift 01-203 

Rouphael Nadine O151 

Roura Esther Shift 02-056, Virtual-015 

Rous Brian O162 

Roy Carine O013 

Rozemeijer Kirsten O103 

Rubio Del Caño Milagros Virtual-055 

Ruddies Friederike Shift 01-045 

Rudi Knut Virtual-077 

Rueegg Corina S. Virtual-077 

Ruffieux Yann Shift 02-014 

Ruiz Heilyn Shift 01-253 

Ruiz García Yara Shift 01-087 

Rujumba Joseph Shift 02-BOARD Onsite04 

Rulisa Stephen Shift 01-048 

Runngren Eva Shift 02-132 

Russell Alex Shift 01-107 

Russell Fiona M. Virtual-064 

Rutkowski Kathryn Shift 02-205 

Rwegoshora France Shift 01-180 

Rydzak Greg O091, Shift 01-024, Shift 01-067 

Saah Alfred J. O175, O176, Shift 01-244, Shift 02-095 

Saathoff Elmar Shift 01-180 

Sabourin Andrée-Anne O025 

Sackey Emmanuel Shift 02-262 

Saco Adela Shift 01-235 

Sadan Vathsala Virtual-049 

Sadarangani Manish Shift 02-091, Shift 02-227 

Saddier Patricia Shift 02-166 

Sadeghi Nader O160 

Sadio Arnold Shift 01-290 

Saduma Ibrahim Shift 01-061, Shift 02-213 

Saeki Yoshihiko Shift 02-198 

Sahalu Yusra Virtual-060 

Sahasrabuddhe Vikrant O181, Shift 01-229, Shift 01-263, Shift 01-304, Shift 02-228, 
Shift 02-235, Shift 02-276 
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Sahebali Shaira O016 

Saini Jaspreet K. Shift 01-084, Shift 01-106, Shift 02-101 

Saíno Agustina Shift 01-021 

Saito Eiko Shift 02-147 

Saito Itori O147 

Saito Mayumi O034, Shift 02-198 

Saito Yuki O147 

Saka Héctor A. Virtual-004 

Sakamoto Jinichi Shift 02-254 

Salas Antonio O018 

Salazar-Piña Azucena Virtual-013 

Saldaña-Rodríguez Paula Shift 01-165, Shift 02-023 

Salgado Omayra Shift 02-107 

Salia Emmanuel Shift 02-232 

Salicrup Alejandro Shift 01-310 

Salmani Rouzbeh O211 

Salmeron Jorge Shift 01-010, Shift 01-029, Shift 02-028, Shift 02-029, 
Virtual-065 

Salou Mounerou O006, Shift 01-290 

Salta Sofia F. Virtual-050 

Saludes Veronica Shift 02-027 

Salvi Valentina Shift 01-266 

Samaté Dianké O218 

Samboko Memory O193 

Sameer Al Diffalha Virtual-039 

Sampson Joshua O027, O028 

Sanchez Gloria I. O136, Shift 02-130 

Sanchez Guillermina Shift 01-079, Shift 01-304 

Sanchez Luz M. Shift 02-130 

Sánchez Gloria O087, O161, Shift 01-018 

Sanchez-Cabrera Yara Shift 02-281, Shift 02-285 

Sánchez Meza Luz V. Shift 01-162, Shift 01-163, Shift 02-178 

Sánchez-Vázquez María M. Shift 01-170 

Sandberg Yvonne Virtual-077 

Sandcroft Annalisa Shift 02-163 

Sanders Madison Shift 01-105 

Sando Zacharie Shift 02-006 

Sangar Kotou Shift 02-005 

Sanguisso Fatoumata Shift 01-042, Shift 01-138 

Sanjuán Pilar Shift 01-271 

Sankaranarayanan Rengaswamy O177, O195, Shift 01-089 
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Sanmartin Patricia Virtual-021 

San Miguel Sandra Shift 01-BOARD Onsite01 

Santana-Bagur Jorge Shift 02-276 

Santander Kevin Shift 02-027 

Santesso Nancy Shift 01-046, Shift 01-133 

Santos Ortiz Carlos Shift 01-310, Shift 02-069, Shift 02-288 

Saotome Tomoko Shift 01-230 

Saraiya Mona O065, Shift 01-127, Shift 01-312, Shift 02-033, Shift 02-076, 
Shift 02-081, Shift 02-157, Shift 02-286, Shift 02-295 

Saraswati Lr Shift 01-089 

Sardana Poorva O121 

Sardini Bayan Shift 01-278 

Sargent Alex O069, O089 

Sariaya Mona Shift 01-281 

Sarkeala Tytti Shift 02-045 

Sarwal Divya O193 

Sarwar Golam Shift 02-080 

Sasagawa Toshiyuki O034, Shift 02-198, Shift 02-210, Shift 02-254 

Sasaki Shin O147 

Sasieni Peter Shift 01-087 

Saslow Debbie O115, Shift 01-062, Shift 02-136, Shift 02-137, Shift 02-154, 
Shift 02-258 

Sasson Sarah C. O005 

Sathyan Laya Virtual-042 

Sato Kayo O147 

Satoh Toyomi Shift 01-246 

Saull Michelle Shift 01-BOARD Onsite06 

Saumoy Maria Shift 02-026 

Saunders Tessa Virtual-043, Virtual-044 

Saunthararajah Yogen Shift 02-206 

Sauter Edward Shift 01-263 

Sauvageau Chantal O025, O119, Shift 01-090, Shift 02-093, Shift 02-103, Shift 
02-113, Shift 02-135 

Savas Lara S. Shift 02-115, Shift 02-121, Virtual-066 

Saville Marion O203, O214, Shift 01-BOARD Onsite02, Shift 02-039, Shift 
02-047, Shift 02-158, Shift 02-199, Virtual-043 

Sawaya George F. Shift 01-281, Shift 02-076, Shift 02-295 

Sawdon Andrea Shift 02-205 

Saxena Kunal O121, O171, O172, Shift 02-110 

Scagnolari Carolina O049 

Scalco Vasconcelos Daniele Shift 02-165 
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Scarinci Isabel Shift 02-157 

Schaafsma Torin T. O219 

Schache Andrew O031 

Schachter Zachary S. Shift 02-111 

Schaller Katrin Shift 02-094 

Schammel David Shift 02-042 

Schatzman Sabrina S. Shift 02-125 

Schell Michael J. O205, Shift 01-298, Shift 02-276 

Schepis Nicole Shift 02-192 

Scherer Erin M. O151, Shift 01-182 

Scheurer Michael O073, O165, Shift 01-025, Shift 01-214, Shift 01-231, Shift 
02-BOARD Onsite06 

Schichl Konstanze O158, Shift 02-256, Shift 02-289 

Schick Vanessa O066, Shift 02-046 

Schifflers Christoph Shift 02-169 

Schiffman Mark O028, O057, O076, O091, O125, O158, O164, O202, Shift 
01-024, Shift 01-067, Shift 01-171, Shift 01-225, Shift 01-
273, Shift 02-065, Shift 02-143, Shift 02-173, Shift 02-238, 
Shift 02-249, Shift 02-263, Shift 02-283, Virtual-075 

Schiller John T. O028, O038, O047, O082, O091, O155, O173, Shift 01-024, 
Shift 01-157, Shift 01-262 

Schim Van Der Loeff Maarten Shift 01-239, Shift 01-283 

Schioppa Tiziana Shift 01-266 

Schlecht Nicolas F. Shift 01-092, Shift 01-094 

Schledermann Doris Shift 01-288 

Schlegel Lara S. Shift 02-206 

Schleiff Meike Shift 01-113, Shift 01-114, Shift 02-131, Shift 02-BOARD 
Onsite03 

Schluterman Nicholas H. Shift 02-069 

Schmeler Kathleen O073, Shift 01-014, Shift 01-214, Shift 01-231, Shift 01-311, 
Shift 02-073, Shift 02-108, Shift 02-247, Shift 02-261 

Schmidt Gabriele O154 

Schmier Jordana Shift 02-110 

Schneider John A. Shift 02-215 

Schocken Celina Shift 01-132 

Schollin Ask Lina Shift 02-132 

Schötzau Andreas O200 

Schouten Erik O064 

Schouten Jeffrey Shift 01-221, Shift 02-204 

Schrank Travis P. O184 

Schreckenberger Carola Shift 01-219 
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Schroll Jeppe B. O211 

Schüchner Stefan Shift 01-172 

Schuind Anne O102 

Schultz Fred A. O055 

Schussler John O038, O047, O145, O173, Shift 01-123 

Schust Danny J. Shift 01-246 

Schuuring Ed O001, Shift 01-136, Shift 01-211 

Schwartz Stefan O020 

Schweitzer Jennifer Shift 01-094 

Sciara Mariela Shift 01-072 

Sciba Brittany Shift 01-254 

Scibior-Bentkowska Dorota O099, Shift 01-BOARD Onsite06 

Scordio Mirko O049 

Sebastian Sharon Shift 02-081, Shift 02-295 

Sebitloane Motshedisi O218 

Seeger John Shift 02-166 

Seeho Sean Shift 01-BOARD Onsite05 

Segebrecht Jane W. Shift 02-160 

Segondy Michael Shift 01-028 

Segre Julie A. O033 

Sehouli Jalid Shift 01-219 

Sehr Peter Shift 01-099 

Seibæk Lene Shift 01-116 

Seiphetlheng Alexander Shift 01-255 

Sekine Masayuki Shift 01-115 

Selvan Preethi Shift 01-093 

Senatori Roberto Shift 01-264 

Sendaula Emmanuel Shift 02-275 

Sengupta Sharmila Virtual-006 

Senkomago Virginia Shift 02-157, Shift 02-286 

Senkoro Elizabeth O200 

Seo Hyeong-Won O027, Shift 02-020 

Sepuldeva Gustavo Shift 01-236 

Sereti Irini O033 

Serizawa Reza Shift 02-264 

Serrano Laia Shift 01-051 

Serrano Yunier Virtual-007 

Serrrano Luis Shift 01-269 

Sesenu Edna Shift 01-139 

Sesti Francesco Shift 01-264 

Sethi Shiv K. O155 
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Setiawan Didik O171 

Seymour Matthew A. Shift 01-221, Shift 02-204 

Shafti-Keramat Saeed Shift 01-172 

Shah Parth Shift 02-002 

Shah Sumit O138 

Shahnaz Saira Shift 01-002, Shift 01-003 

Shajanian Zarneh Yvette Virtual-054 

Shamu Tinei Shift 01-050 

Shank Brian Shift 01-245 

Shankar Ravi Shift 01-018 

Shanthilal Mukesh Shift 01-043, Shift 02-148 

Sharma Anjali Shift 02-155 

Sharma Lalit Mohan Shift 02-070 

Shastri Aditi S. O141 

Shastri Jayanthi S. O141 

Shato Thembekile Shift 02-127 

Shay L. A. Shift 02-115, Shift 02-121, Virtual-066 

Shearer Debra A. Shearer A. Shift 01-155, Shift 01-156, Shift 01-166 

Shedd-Steele Rivienne Shift 01-279 

Sheehan Diana M. Shift 02-112 

Shegog Ross Shift 02-115, Shift 02-121, Virtual-066 

Shen Guqun O095 

Shen Qiong Virtual-018 

Shen Roger Shift 01-236 

Shen Yuanming Virtual-003 

Shenkman Elizabeth A. Shift 02-111 

Shete Sanjay Shift 01-014 

Shi Qiuhu O014 

Shi Yang O115 

Shibata David O128 

Shibata Takeo O138, Shift 02-254 

Shibemba Aaron O213 

Shiels Meredith S. O144, Shift 02-082, Shift 02-274 

Shigeishi Hideo Virtual-076 

Shimamura Akari Virtual-017 

Shimizu Akira O034, Shift 01-242, Shift 02-225, Virtual-017 

Shin Michelle Shift 02-001, Shift 02-102 

Shing Jaimie Z. O047, O144, Shift 02-082, Shift 02-274 

Shinkafi-Bagudu Zainab Virtual-059 

Shioya Akihiro Shift 02-254 

Shiraz Aslam O162 
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Shirsu Nobuhiko Shift 02-198 

Shissler Tracey O197, Shift 01-142, Shift 02-041 

Shoemaker Robert H. Shift 02- 

Shoga Janty S. Shift 02-189 

Shrestha Sadeep Shift 02-025, Virtual-039, Virtual-046, Virtual-074 

Shumbusho Fabienne O046 

Shumet Meheret Shift 01-096 

Shundi Lila Shift 02-077 

Sia Moise O198, Shift 01-257 

Sibomana Hassan O166, Shift 01-086 

Sichero Laura O019, O022, Shift 01-175, Shift 01-250, Shift 02-015, Shift 
02-182 

Siddiqui M Shift 01-089 

Sidorenkov Grigory Shift 01-136 

Sidransky David Shift 02-203 

Siebers Albert G. Shift 01-136, Shift 02-008 

Siegel Erin O128 

Sierra Mónica S. O038, O144, O145, O173, Shift 01-123, Shift 01-157 

Sievers Cem O148 

Sikazwe Izukanji Shift 02-084 

Silaporn Patummal Shift 02-020 

Silva Jhojana M. O204 

Silva Roberto C. Shift 02-276 

Silva-Klug Ana Shift 02-026 

Silver Michelle Shift 01-122, Shift 02-127 

Silvers Julie Shift 01-BOARD Onsite02 

Simelela Princess N. O060 

Simms Kate O010, Shift 01-131, Shift 01-133, Shift 02-157 

Simoens Cindy Shift 02-052 

Simões Pedro Shift 01-185 

Simon Alyssa Shift 02-089, Shift 02-270 

Simon Philippe Shift 02-205 

Simon Trevor W. O151 

Simonetto Enrico Shift 02-011 

Singer Joel O060, Shift 01-006, Shift 02-227 

Singh Anju Shift 02-085 

Singh Nishanta Shift 01-016 

Singh Ranveer B. O193 

Singh Simple Shift 02-286 

Sinha Abarna Virtual-006 

Siproudhis Laurent O013 
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Siqueira Juliana D. Shift 02-185, Shift 02-187 

Sirak Bradley O205, Shift 01-298, Shift 02-182, Shift 02-276 

Si Tu Su Jian Shift 02-138, Shift 02-139 

Siva Samantha Shift 01-016 

Sjöborg Katrine Virtual-077 

Sk Anisa Shift 01-280 

Skachkova Tatiana S. Shift 01-036 

Skaik Refqa Shift 01-004 

Skinner Rachel O214 

Skinner S. R. Shift 01-110, Shift 01-111 

Skjeldestad Finn Egil Shift 02-054 

Skjerven Håvard Virtual-077 

Skof Anna Sophie O200, Shift 01-219 

Slater Lucinda Virtual-067 

Slavkovsky Rose O166, Shift 01-040 

Sloan Kylie Shift 02-001, Shift 02-102 

Šmahel Michal Shift 02-218 

Šmahelová Jana Shift 02-218 

Smith Amber Shift 02-213, Shift 02-BOARD Onsite04 

Smith Brenda Shift 01-054, Shift 02-057 

Smith Chelsey Shift 01-214 

Smith Debi O164 

Smith Derek Shift 02-215 

Smith Henry O008 

Smith Jennifer S. O066, Shift 01-124, Shift 02-046, Shift 02-068 

Smith Joshua Shift 02-016 

Smith Katie O164 

Smith Laurie W. O060, O074, O086, O146, Shift 01-006, Shift 01-048, Shift 
01-054, Shift 01-128, Shift 02-055, Shift 02-057, Shift 02-
091, Shift 02-140 

Smith Mariette O207 

Smith Megan A. O002, O093, O140, O214, Shift 02-039, Shift 02-047, Shift 
02-048, Shift 02-259, Virtual-043 

Smith Payton J. Shift 02-162 

Smith Robin Shift 01-182, Shift 02-177 

Smith Teagen Shift 01-047 

Smits Elke Shift 02-052 

Snider Joanne Virtual-062 

Snijder Jitske Shift 01-211 

Snynam Lc Shift 02-054 

Soares Marcelo A. O105, Shift 02-185, Shift 02-187 
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Sobrinho João S. O019, O022 

Söderhäll Cilla Virtual-077 

Söderlund-Strand Anna O084 

Soerjomataram Isabelle Shift 01-131 

Sofou Electra O040, Shift 01-195 

Soilan Ana O196 

Solares Jorge O128 

Soldan Kate Virtual-067 

Solé Josep Maria Shift 01-051 

Soler Imma Shift 01-051 

Soler Montserrat O058, O194, O210, Shift 01-012, Shift 01-227, Shift 02-073 

Sonawane Kalyani Shift 01-311 

Song Cheng Shift 02-222, Shift 02-292 

Song Kun Virtual-003 

Sonia Asma Akter Virtual-025 

Sonusi Sandra E. O212 

Sørbye Sveinung W. O071, O132, O133, Shift 01-192 

Sørensen Søren S. Shift 02-233 

Sori Demisew Amenu Shift 01-232 

Soria Bonny Shift 01-074 

Soriani Alessandra Shift 01-266 

Sorrentino Leonardo O049 

Sortino Ornella Shift 01-237 

Sosa Carlos O196 

Sosso Samuel Martin Shift 02-006, Shift 02-007 

Soto-Abreu Roxana Shift 01-091 

Spadine Mandy Shift 02-133, Shift 02-293 

Sparén Pär Shift 01-068 

Spencer Horace J. O138, Shift 01-245 

Spencer Jennifer C. Shift 02-142 

Spiegelman Donna Shift 01-010 

Spikes Michelle Shift 01-238 

Spindler Lucas O013 

Spitzer Jacqueline C. O147 

Squassina Alice Shift 02-192 

Squibb Eliza Shift 02-005 

Squillace Lorena Shift 01-203 

Srinivas Vijiya Shift 01-043, Shift 01-280, Shift 02-148 

S. Stosic Milan O122, O123, O124 

Staats Paul Shift 01-223 

Staff Anne Cathrine Virtual-077 
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Stamatopoulos Kostas O040, Shift 01-195 

Stancic Steven O023 

Stankiewicz Karita Helen C. Shift 01-221, Shift 02-204 

Stankovic Ivana O131 

Stanley Margaret A. Shift 01-087, Shift 02-118 

Staples Miller Citseko Shift 01-305 

Star Jessica Shift 02-136 

Staras Stephanie A..S. Shift 02-111 

Stark Hans-Jürgen Shift 02-206 

Starr Ellen Shift 01-014 

Staumont Ghislain O013 

Steben Marc Shift 02-269 

Steele Angela Shift 01-BOARD Onsite02 

Steenbergen Renske D.M. O013, O103, O183, O185, O188, Shift 01-239 

Steering Committee New Mexico  

Hpv Pap Registry 
O115, Shift 01-095 

Stefanos Ruth Shift 02-262 

Steinberg Bettie M. O149, Shift 02-186, Virtual-002 

Steiniche Torben Shift 01-210 

Stephan Sonja O154 

Stephens Erica Shift 02-082 

Stephenson Phil Shift 02-042 

Sterk Rosa T. O055 

Stevenson Andrew Shift 02-195 

Stewart Mary W. Shift 02-241 

Stier Elizabeth O015 

Stockett Arica Shift 01-223 

Stogios Christine O042, O168 

Stoler Mark H. Shift 01-095, Shift 01-210 

Stone Laura Shift 02-251 

Stoudemire Mckenna O061 

Šťovíčková Eliška Shift 02-218 

Strasser Urbanek Katharina Shift 01-270 

Straub Elke O187 

Straughn Michael Shift 02-230 

Strnadová Iva Shift 01-055 

Stroetmann Clara Shift 01-044 

Strong Carol Virtual-040 

Struck Maja Shift 01-219 

Stuart Gavin O086, O146, Shift 02-057 

Stuart Robyn Shift 01-132 
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Stubbs Andrea Shift 01-122, Shift 01-305 

Stubenrauch Frank O107, O187 

Study Group On Behalf of  

The Argentine Hpv Interlaboratory 
Shift 01-072 

Su Crystal Shift 01-128 

Su Ying-Ying O026 

Su Yuehui Shift 02-196 

Suárez-Pérez Erick L. Shift 01-091, Shift 02-092 

Sudenga Staci Shift 01-078, Shift 02-025, Virtual-039 

Sugiyama Masaru Virtual-076 

Sugulle Meryam Virtual-077 

Suh-Burgmann Betty O076, Shift 01-171 

Suk Ryan Shift 01-BOARD Onsite03 

Sukarom Isaya Shift 02-037, Shift 02-089, Shift 02-141, Shift 02-270 

Sullivan Erin L. Shift 01-027 

Sumiec Elizabeth G. O099, Shift 01-BOARD Onsite06 

Sun Chaoyang Virtual-003 

Sun Dongxiao Shift 01-156 

Sun Jiaqi Shift 02-034 

Sun Pengming O135, Shift 01-207, Shift 01-212 

Sun Qijian Shift 01-267 

Sun Wanyi Shift 02-292 

Sundberg John P. O190 

Sundet Birgitte K. Virtual-077 

Sundström Karin O179, Shift 01-068 

Sunguya Bruno Shift 02-096 

Surcel Heljä-Marja Shift 01-099 

Surmont Magali O016 

Sustaita Ruiz Angela Shift 01-093 

Sutherland Sharon Shift 02-265 

Sutradhar Rinku O119 

Suzuki Sachiko Shift 01-230 

Svanadze Tamar Shift 02-117 

Swai Edwin O012 

Swartz Michael D. O066, Shift 02-046, Shift 02-215 

Sweeney Sally Shift 01-055 

Sweeny Kim O010 

Sy Stephen O167, Shift 02-142 

Syafruddin Elfiany Shift 01-005 

Szabo Eva O181, Shift 02-228 

Szczęsna Aneta Shift 02-038 
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Szpiro Adam Shift 02-053, Shift 02-190 

Taberna Miren O031 

Tachezy Ruth Shift 02-218 

Tachikawa Ai K. Shift 01-246 

Tadimari Prabhakar Apurva O081, O083, O104, Shift 01-186 

Taghavi Katayoun O208, Shift 02-014, Shift 02-155 

Taguchi Ayumi Shift 01-158, Shift 01-246 

Taheri Touraj Shift 02-219 

Takahashi Yuko Shift 02-197 

Takakura Masahiro Shift 02-254 

Takasaki Kazuki Shift 02-197 

Takata Emi Shift 02-254 

Takats Zoltan O003 

Takeo Yuka O108 

Talluri Rajesh Shift 02-241 

Talpe-Nunes Valéria O019, O022, Shift 01-175 

Taly Valérie O131 

Tamura Masaaki Shift 01-242 

Tan Darrell O119, Shift 01-090, Shift 02-093, Shift 02-113 

Tan Grace Shift 02-199 

Tan Zhijun Shift 02-207 

Tanaka Luana F. Shift 01-135 

Tanbouz Ghaid Shift 01-004 

Tang Alice O079 

Tang Hongping Shift 01-033 

Tang Jennifer O064, Shift 01-066, Shift 01-124, Shift 02-068 

Tang Kai Shift 02-219 

Tang Theresa Shift 01-151 

Tang Wanyi Shift 01-073 

Tanveer Nadeem Shift 02-217 

Tanwar Pranay Shift 02-217 

Taparra Kekoa Shift 02-274 

Tapera Oscar Shift 02-119 

Tareg Aileen Shift 02-157 

Tarpley Robin O151 

Taskin Tanjila Shift 01-120, Shift 02-106, Shift 02-112 

Tassinari Valentina Shift 01-266 

Tatar Ovidiu Shift 02-055 

Tatkan Ganesh O166, Shift 01-086 

Taut Diana Shift 02-078 

Tay Georgina Shift 01-060, Shift 02-063 
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Tazaki Ichiro O147 

Teague Travis A. Shift 02-115, Shift 02-121, Virtual-066 

Teare Gary Virtual-062 

Teblick Laura O029, Shift 01-100 

Teguete Ibrahima Shift 01-150, Shift 02-005 

Tejada-Berges Trevor Shift 02-060 

Tekpor Ethel Shift 01-059, Shift 01-060, Shift 01-139, Shift 01-140, Shift 
02-063 

Tellier Pierre-Paul O209, Shift 01-292 

Temelkuran Burak O003 

Templeton David J. Shift 01-063, Shift 01-251, Shift 02-214 

Tendron Alexandre Shift 02-216 

Tenet Vanessa O038 

Teni Tanuja Shift 02-202, Shift 02-243 

Teo Ik Hui O088 

Teran Luis A. Shift 02-022 

Terán Carolina O087, O161, O196, Shift 01-018, Shift 02-022 

Ter Braak Timo J Shift 01-239 

Terry Neil G. Shift 02-189 

Teuzaba Esperanza O204 

Thalji Mariam Shift 01-004 

Thapa Hem R. Shift 02-252 

Thomann Patrícia Shift 02-019 

Thompson Cynthia D. O082, Shift 01-157 

Thompson Erika L. Shift 01-120, Shift 02-106, Shift 02-112 

Thompson Lindsay A. Shift 02-111 

Thompson Trevor D. Shift 01-127, Shift 01-281 

Thompson Vetta Shift 02-127 

Thomsen Louise T. Shift 01-288, Shift 02-233 

Thomson Stephen O074, Shift 01-106 

Thorpe Emma Shift 01-194 

Tian Pu O162 

Tian Tian Shift 02-031, Shift 02-266, Virtual-040, Virtual-061 

Tian Xiufang Shift 01-267 

Tibu Faustina Shift 02-063 

Tie Yunfeng Shift 02-033 

Tighe Jack O098 

Tijerina Iris Shift 02-108, Shift 02-261 

Tinoco Ericka Shift 01-074 

Tinuga Florian Shift 02-096 

Tirmizi Syed Farhan Ali Virtual-062 
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Tiro Jasmin A. O068 

Tisler Anna Shift 02-078, Shift 02-144 

Tissera Andrea D. Virtual-048 

Titiloye Nicolas A. Shift 02-195 

Tjalma Wiebren A..A. Shift 01-206 

Toh Zheng Quan Virtual-033, Virtual-064 

Toliman Pamela Shift 02-199 

Tomar Aditi Shift 02-133, Shift 02-134, Shift 02-293 

Tommasino Massimo Shift 01-175, Shift 01-250, Shift 02-183 

Tommo Tchouaket Michel Carlos Shift 02-006, Shift 02-007 

Tonen Wolyec Serge Shift 01-200 

Tong Yan Shift 02-003, Shift 02-016, Shift 02-043, Shift 02-152, Shift 
02-174 

Tong Yutong Shift 02-196 

Tønnes Pedersen Birgitte Shift 01-058, Shift 02-061, Shift 02-264 

Tonui Phillip Shift 02-003, Shift 02-016, Shift 02-043, Shift 02-152, Shift 
02-174, Shift 02-231 

Tope Parker O206, Shift 01-291 

Torné Aureli O178, Shift 01-235 

Toro-Garay Yiana G. Shift 02-107 

Torralvo Ana F. Shift 02-200 

Torrejón Juan Carlos Shift 02-226 

Torres Elizabeth O058, Shift 01-012, Shift 02-073 

Torres Guillermo O144 

Torres Kate Shift 01-157 

Torres Kátia Luz Shift 02-143, Shift 02-238, Shift 02-263, Virtual-075 

Torres Leticia Shift 01-010, Virtual-065 

Torres Liset Shift 01-180 

Torres-Cintrón Carlos R. Shift 02-272 

Torres-Poveda Kirvis Shift 01-165, Shift 02-023 

Torres Rivera Teresa Shift 02-075 

Torrez-Martinez Norah E. O094, O115, Shift 01-095 

Tosado-Rodríguez Eduardo L. Shift 01-101, Shift 02-184 

Tota Joseph E. O113, O175, O209, Shift 01-244 

Touba Nancy Shift 02-110 

Tounkara Karamoko Shift 01-150, Shift 02-005 

Tous Sara O031, Shift 01-097, Shift 02-027, Shift 02-211, Shift 02-226 

Townsend Julie Shift 02-081, Shift 02-295 

Tracy J Kathleen Shift 01-065, Shift 02-069, Shift 02-287 

Tran Hau Shift 02-242 

Tran Phuong Lien Shift 02-098, Shift 02-099, Shift 02-100 
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Tranberg Mette O097, Shift 01-278, Shift 02-153 

Traore Ban Shift 02-290 

Traore Cheick B. Shift 02-290 

Traore Linda O198, Shift 01-257 

Trauth Amber J. Shift 01-240, Shift 02-064 

Travill Danielle O024 

Travis Andrew Shift 02-049 

Trawin Jessica O060 

Trenti Loris Shift 02-026 

Trevisan Andrea Shift 02-019 

Trimble Cornelia Shift 01-BOARD Onsite09 

Trottier Helen O142, Shift 02-019 

Troyer John O150 

Trullen Pla Enric Virtual-056 

Tsai Billy O108 

Tsai Hua-Ling Shift 02-230 

Tsai Kai-Ya Shift 02-013 

Tsai Sophie (Jui-Hua) Shift 02-110 

Tsang Sabrina H. O047 

Tse Ky Shift 01-209 

Tsegaye Adino Tesfahun Shift 02-053 

Tsering Thupten O160 

Tsui Jennifer Shift 01-078, Shift 02-001, Shift 02-013, Shift 02-102, Shift 
02-280 

Tucker Joseph D. Virtual-069 

Tucker Thomas C. Shift 01-312 

Tuerxun Dilinuer Shift 02-237 

Tugizov Sharof M. O050 

Tuivaga Evelyn Virtual-064 

Tum Eric Shift 01-080 

Turpin Christina Shift 02-258 

Tusubira Deudedit Shift 01-259, Shift 01-260 

Tuyisenge Patrick O014, O046 

Tv Chitra Shift 01-196 

Tzafetas Menelaos O003 

Tzeng Chi-Meng Virtual-027 

Uberti Giulia Shift 02-192 

Ueda Yutaka Shift 01-115 

Uemura Yukari Shift 01-246 

Umeakuewulu Muareen U. Shift 02-239 

Umezurike Akachukwu Virtual-073 
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Umpierre Sharee Shift 02-194 

Unakova Irina V. Shift 01-036 

Unger Elizabeth R. O027, O117, Shift 02-020, Shift 02-103, Shift 02-125, Shift 
02-170, Shift 02-248, Shift 02-251, Shift 02-252, Shift 02-
262, Virtual-005 

Unger Jennifer B. Shift 02-013 

Updike Glenn Shift 02-295 

Ure Agustín E. O070, Shift 01-141, Shift 01-177, Shift 02-120 

Uribe Figueroa Laura Virtual-010 

Urquhart-Ducharme Riley Shift 01-084 

Urs Nandini Shift 01-280 

Usami Tamae Virtual-017 

Ushkalova Anna Shift 02-201 

Ussery David O138 

Ussher Jane Shift 01-055 

Uusküla Anneli Shift 02-078, Shift 02-144 

Uwinkindi Francois O166, Shift 01-086 

Vacher Sophie O006 

Vachon Marie-Louise Shift 02-227 

Vadaparampil Susan T. Shift 01-078 

Værnesbranden Magdalena R Virtual-077 

Vahteristo Maija E.A. Shift 02-045 

Vahula Kadri-Liina Shift 02-205 

Vale-Lassalle Keilyn Shift 02-075, Shift 02-203 

Valencia Jacqueline Shift 01-104 

Valencia-Torres Ileska M. Shift 02-281, Shift 02-285 

Valente Matthew Shift 02-112 

Valette Emy O013 

Vallejo Laura Shift 01-087 

Vallejo Lina Y. Shift 02-130 

Vallely Andrew J. O067, Shift 01-075, Shift 02-199 

Valls Joan V. O062, O087, O161, Shift 01-018, Shift 01-021, Shift 01-297, 
Shift 02-022 

Vamos Cheryl Shift 01-104, Shift 01-105, Shift 02-122, Shift 02-123 

Van Benthem Birgit Shift 01-283 

Van Damme Pierre Shift 02-052 

Van Den Borst Eef Shift 02-052 

Van Den Broucke Stephan Shift 01-088 

Van Den Bulcke Marc Virtual-054 

Van Den Munckhof Henk Shift 01-159, Shift 01-160 

Van Der Merwe F H. Shift 02-054 
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Van Der Vegt Bert Shift 01-136 

Van Der Zee Ramon P O103, Shift 01-239 

Van Doorslaer Koenraad O079, O111, Shift 02-176 

Van Eer Kahren O183 

Vanegas Juan C. O144 

Vanfleteren Jan Shift 01-218, Virtual-014 

Vangstein Aamot Hege O122 

Van Ijcken Wilfred Shift 01-159, Shift 01-160 

Van Keer Severien O029, Shift 01-206, Shift 02-052 

Van Kemenade Folkert Shift 02-008 

Vankerckhoven Vanessa Shift 01-193, Shift 02-165 

Vanmechelen Bert Virtual-001 

Van Niekerk Dirk O060, O086, O146, Shift 01-054, Shift 02-057, Shift 02-140 

Van Schalkwyk Cari O007, O207 

Varney-Hopkins Natalie Shift 01-131 

Varon Dana Shift 01-221, Shift 02-204 

Varon Melissa L. Shift 01-BOARD Onsite01, Shift 02-073 

Vasani Sarju Shift 01-224, Shift 02-219 

Vashist Shachi Shift 02-085 

Vásquez Vásquez Javier Shift 01-065 

Vaughan Laurence M. Shift 01-128, Shift 02-042, Shift 02-189 

Vázquez-Otero Coralia Shift 02-126 

Veerus Piret Shift 02-188 

Vega Jacqueline Shift 01-112 

Vega Crespo Bernardo J. Virtual-036, Virtual-037 

Vega-Jimenez Idamaris Shift 01-091 

Velasco Lara Shift 02-065 

Velasquez Brenda Shift 02-041 

Velentzis Louiza S. O140, O214, Shift 02-039, Shift 02-259 

Vélez-Cintrón Rosa Shift 01-170 

Velicer Christine O175, Shift 01-244, Shift 02-024, Shift 02-166 

Velicu Cristinela Shift 01-096 

Velis Jose M. Shift 01-012 

Venegas Gino O062, O087, O196, Shift 01-018 

Venuti Aldo O054, O153, Shift 01-266, Shift 02-220, Shift 02-221 

Verberckmoes Bo Shift 01-218, Shift 01-272, Virtual-014, Virtual-037 

Verea Rojas Jazmín Virtual-010 

Vergara Marleny Shift 01-097 

Verhaegen Iris Shift 02-052 

Verheyden Michel L.A. O016 

Verhoeven Veronique Virtual-036 
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Verma Hitesh Shift 02-217 

Vermandere Heleen Shift 01-218, Shift 01-272, Virtual-014, Virtual-037 

Vermeulen Karin M. O001, Shift 01-136 

Vernon Sally W. Shift 02-115, Shift 02-121, Virtual-066 

Veronica Mendoza López Rossana Shift 02-182 

Veroniki Areti Angeliki O098, Shift 02-BOARD Onsite01 

Vettukattil Riyas Virtual-077 

Veyer David O131, Virtual-031 

Vicario Estefania Shift 01-BOARD Onsite02 

Vichet Kem Shift 01-035 

Vidal August Shift 02-026 

Vidler Marianne Shift 01-006, Shift 01-048 

Vieira Patricia D.F. Shift 02-263 

Vieira Valdimara C. O105 

Vikström Malin O072, Shift 01-141 

Villa Alessandro Shift 02-122 

Villa Luisa L. O142, O205, Shift 01-250, Shift 01-298, Shift 01-304, Shift 
02-015, Shift 02-019, Shift 02-182, Shift 02-276 

Villagra Verónica O161, O204, Shift 01-018 

Villalobos Aubrey Shift 01-310 

Villefranque Vincent O131 

Villena Nadia Shift 01-288 

Viscidi Raphael O049, Shift 01-155 

Vishwanath Lokkesh Shift 01-043 

Vissoci Joao Shift 01-061, Shift 02-213 

Vitkin Natasha Shift 02-159 

Vo Jacqueline B. Shift 02-274 

Vodicka Elisabeth O166, Shift 01-040 

Vongpunsawad Sompong O027, Shift 02-020 

Vonhandorf Andrew O079 

Von Knebel Doeberitz Magnus Shift 02-206 

Von Knebel-Doeberitz Nikolaus Shift 02-206 

Võrk Andres Shift 02-144 

Vorsters Alex O029, Shift 01-098, Shift 01-100, Shift 01-113, Shift 01-114, 
Shift 01-206, Shift 02-052, Shift 02-131 

Vrana Kent E. Shift 01-156 

Vranes Jasmina Shift 02-018 

Vries Henry D. O103 

Vulpe Horia Shift 01-276 

Vuylsteke Peter Shift 01-249, Shift 01-276 

Wadjo Noupa Moise Shift 02-051 
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Wagner Rachel Shift 01-112 

Wagner S. O031 

Waheed Dur-E-Nayab Shift 01-098, Shift 01-113, Shift 01-114, Shift 02-131 

Wairimu Njeri Shift 02-114 

Waite Frances Shift 02-271 

Wakeman Brian Shift 02-248, Virtual-005 

Wakhungu Imelda O219 

Wald Anna Shift 01-221, Shift 02-204 

Waldstroem Marianne Shift 01-039, Shift 01-288 

Walker Caroline Shift 02-095, Shift 02-289 

Walker Joan Shift 01-081 

Wallace Nicholas A. O023, Shift 01-174, Shift 02-179 

Wallbillich John Shift 01-081 

Waller Jo O214, Shift 02-271 

Walline Heather Shift 01-188 

Wallington Sherrie Shift 02-162 

Walmer David Shift 02-273 

Walmer Kathy Shift 02-273 

Walmsley Sharon Shift 02-227 

Walsh Laurence J. Shift 02-219 

Walson Judd Shift 02-053 

Walter Vonn Shift 01-155, Shift 01-166 

Wamala Brian O193 

Wang Bingjie Shift 02-196 

Wang Bingyi Shift 02-031, Shift 02-266 

Wang Chunlin Shift 01-032, Shift 01-034, Shift 01-215 

Wang Dongli O151 

Wang Dongsheng Shift 01-032, Shift 01-034 

Wang Guiyu Shift 01-267 

Wang Hao Shift 02-230 

Wang Honghao Shift 02-034 

Wang Hui Shift 02-058 

Wang Jiangrong O070, Shift 01-068 

Wang Jianliu Virtual-034 

Wang Joshua W. O150, O152 

Wang Meiyu Shift 01-023 

Wang Qianyun Virtual-069 

Wang Sheng Shift 01-267 

Wang Sherry Shift 01-305 

Wang Sumeng Shift 02-086 

Wang Tony O005 



  

1368 
 

Wang Wei (Vivian) Shift 02-088, Shift 02-138, Shift 02-139, Shift 02-141 

Wang Xiaoli Virtual-026 

Wang Xu O083, O104, Shift 01-186 

Wang Xuefeng Shift 01-267 

Wang Xueting Virtual-027 

Wang Yakun Shift 01-032, Shift 01-034, Shift 01-056, Shift 02-058 

Wang Yan O095 

Wang Youchun Shift 01-023 

Wang Zhini Shift 02-058 

Wang Zhiyu Shift 02-223 

Wangsa Darawalee O127, O129 

Wanyoike Sarah W. Shift 02-BOARD Onsite03 

Warburton Alix O126, Shift 02-176 

Ward-Shaw Ella T. O190 

Warren Ashley Shift 01-305 

Waseda Tomoo Shift 02-198 

Waterboer Tim O143, O147, Shift 01-099, Shift 01-292, Shift 02-284, 
Virtual-015 

Waters William Shift 01-074 

Watson Ryan Shift 02-278 

Watson-Jones Deborah Shift 02-021, Shift 02-118 

Waweru Wairimu Shift 02-253 

Waxman Alan Shift 01-014 

Weaver Lou Shift 02-049 

Weber Lutz Shift 01-270 

Wee Hwee Lin Shift 01-041, Shift 01-187 

Wei Feixue O139 

Wei Lihui Virtual-008, Virtual-019, Virtual-034 

Weiner Bari D. Shift 02-111, Shift 02-190 

Weirauch Matthew O079 

Weiser John Shift 02-033 

Weiser Reuven O056, Shift 01-226 

Weisser Maja O200 

Weller David Shift 02-083 

Wells Jessica Shift 02-129 

Wells Susanne I. O079 

Welte Alex O207 

Welty Edith Shift 01-014 

Welty J Clint Shift 02-287 

Welty Thomas Shift 01-014, Shift 01-085 

Wen Tianmeng O017, O180 
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Wendel Sebastian O. Shift 02-179 

Wendland Eliana M.D.R. Shift 02-128 

Wentzensen Nicolas O057, O065, O076, O125, O202, O203, Shift 01-133, Shift 
01-171, Shift 01-225, Shift 02-241, Shift 02-295 

Were Vincent O011 

Werner Sebastian O132 

Weyers Steven Shift 01-206 

Wheeler Cosette M. O094, O115, Shift 01-095 

Wheeler Scott Shift 02-154 

Wheeler Vicky Shift 02-205 

Wheldon Christopher Shift 01-120, Shift 02-267, Shift 02-278 

White Heather Shift 02-012 

Whiteman David Shift 01-284, Shift 01-285 

Whitney Erin O117, Shift 02-262 

Whitworth Hilary Shift 02-118 

Whop Lisa O093, Virtual-072 

Wi Soora O076 

Wiel Mark V.D. O103 

Wiener Howard W. Virtual-039, Virtual-046 

Wiesner Carolina O087, O161, O196, O204, Shift 01-018 

Wiethoff Hendrik Shift 02-169 

Wignall Steve Shift 01-035 

Wiik Johanna Virtual-077 

Wikenheiser-Brokamp Kathryn O079 

Wilczyński Jacek R. Shift 02-171, Shift 02-175 

Wilczyński Miłosz Shift 02-171, Shift 02-175 

Wilkerson J. Michael Shift 02-049, Shift 02-215 

Wilkin Timothy O015, Shift 01-236, Shift 01-304, Shift 02-025, Shift 02-276 

Wilkinson Alexis Shift 01-214 

Willems Mieke O207 

Williams Brock J. Shift 01-197 

Williams David O111 

Williams Heather O138 

Winberg Birgitte H. Shift 01-288 

Winer Ira Shift 01-081 

Winer Rachel L. O068, O219, Shift 01-038, Shift 01-287, Shift 02-053, Shift 
02-190 

Wines Bruce D. Virtual-064 

Winters Ashley N. O186, Shift 01-197 

Winters David Shift 02-081, Shift 02-295 

Wipf Gregory Shift 01-182, Shift 02-177 
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Wiredu Edwin K. Shift 01-019 

Wise-Draper Trisha O079 

Wisman Bea O001, Shift 01-136, Shift 01-211 

Wissing Michel D. Shift 01-292 

Woeber Kubashni Shift 01-016 

Wondimagegnew Abigiya Shift 01-044 

Wong Margaret O152, O187 

Wong Queenie Shift 02-089, Shift 02-270 

Woo Heide O181, Shift 02-228 

Woo Tai-Ting O108 

Woo Yin Ling O088, Shift 01-057 

Wood Cameron Shift 01-193, Shift 02- 

Wormenor Comfort M. Shift 01-059, Shift 01-060, Shift 01-139, Shift 01-140, Shift 
02-063 

Wrede C. David Shift 01-BOARD Onsite02 

Wright Alexander Shift 01-131 

Wu Aiyuan Shift 02-237 

Wu Annie O051 

Wu Daifei Shift 01-267 

Wu Dan O120, Virtual-069 

Wu Dingkun Shift 01-032, Shift 01-033, Shift 01-034 

Wu Lily Shift 02-037, Shift 02-089, Shift 02-141, Shift 02-270 

Wu Manxia Shift 02-286 

Wu Ningbo Shift 01-037, Shift 02-035 

Wu Ting O026, Shift 01-289 

Wu Tzyy Choou O035, O051, Shift 02-230 

Wu Xiaomei Shift 01-267 

Wu Xinsheng Shift 02-266, Virtual-061 

Wu Zeni Shift 01-032, Shift 01-034, Shift 01-056 

Wuendermann N O031 

Wyant W. Austin Shift 02-229 

Xavier Stebin Virtual-070 

Xi Miaomiao Shift 02-031, Shift 02-266 

Xia Bairong Virtual-003 

Xia Ning-Shao O026 

Xiao Chuanyun O080 

Xie Rongkai Shift 01-267 

Xie Yi O127, O129 

Xing Deyin O051 

Xu Jin Shift 02-183 

Xu Mengfei O185, O188 
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Xu Qiang Shift 02-223 

Xu Xiaoqian O017, O180, Shift 01-023 

Xu Yunwen Shift 02-088, Shift 02-138, Shift 02-139 

Xue Peng Shift 02-222, Shift 02-237, Virtual-030 

Yacab Dylan Shift 02-163 

Yacouti Aicha Shift 02-059, Shift 02-282 

Yagai Bouba Shift 02-007 

Yagi Asami Shift 01-115 

Yahata Hideaki Shift 01-246 

Yamada Sohsuke Shift 02-254 

Yamaguchi Manako Shift 01-115 

Yamaguchi Reimon O034, Shift 02-225 

Yan Lingmei Shift 01-032, Shift 01-034 

Yang Jinghong Shift 01-056, Shift 02-058 

Yang Luoyao Virtual-061 

Yang Ruwen Shift 02-169 

Yang Xinping O148 

Yang Yaohua Shift 02-025 

Yang Ying Shift 01-033 

Yang Yuan Shift 02-058 

Yang Yuebo Shift 01-267 

Yano Daisuke Virtual-017 

Yao Lixia O121 

Yarbrough Wendell G. O184 

Yasrab Dure Shift 01-082 

Ye Peiying Shift 01-237 

Ye Yuanfan Virtual-039, Virtual-046 

Yeager Meredith O125, Shift 01-171, Shift 02-173 

Yébenes Maria Shift 01-087 

Yeong Youngju Shift 02-157 

Yeow Serene Virtual-033 

Yeung Anna Shift 02-093 

Yeung Apple Chung Man O080 

Yeung Karene Hoi Ting O012 

Yiannoutsos Constantin Shift 02-003, Shift 02-043 

Yilmaz Emel O134, Shift 01-141 

Yim Vivian W. Virtual-069 

Yin Jian O215, Shift 01-023, Shift 01-034, Shift 01-037, Shift 01-289, 
Shift 02-035, Shift 02-058 

Yin Wen O110 

Yitayew Temesgen A. O137, Shift 02-260 
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Ylli Alban Shift 02-077 

Yohe Sophia Shift 02-190 

You Tingting Shift 01-295, Shift 02-146 

Yougbare David O198, Shift 01-257 

Young Jesse O055 

Yousaf Arooj O197 

Yu Bangwei Shift 02-207 

Yu Lulu Shift 01-056, Shift 02-168 

Yuan Lin Shift 02-207 

Yuan Lushun O188 

Yuan Meiwen O075, Shift 02-034 

Yuan Shuyu Shift 02-196 

Yuan Yan Shift 02-BOARD Onsite04 

Yudin Mark H. Shift 02-227 

Yuill Susan O140, Shift 02-039 

Yuki Yuko O129 

Yuma Safina O012 

Zabaleta Jovanny O136 

Zacharias Elizabeth  Shift 02-123 

Zaidi Meryem Shift 01-290 

Zaidi Omer Shift 02-089, Shift 02-270 

Zakout Rawan Shift 01-004 

Zaman Khalequ O102 

Zamel Manar Shift 01-004 

Zammit Claire Virtual-044 

Zamuner Fernando Shift 02-203 

Zannou Marie-Ange G. O198, Shift 01-257 

Zara Mairami Fatima Virtual-060 

Zare Mohammad O073, Shift 01-231 

Zawadi Thierry M. O014 

Zeew Janine Shift 02-151 

Zeitouni Anthony O160 

Zender Chad O079 

Zeng Yi O181, Shift 02-228 

Zepp Morgan Shift 02-BOARD Onsite03 

Zhang Bo Shift 01-309 

Zhang Changning Shift 01-056, Shift 02-058 

Zhang Christie Shift 01-106 

Zhang Chunfa Shift 01-267 

Zhang Chunyan Shift 02-196 

Zhang Gaoxia Virtual-018 
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Zhang Guonan Shift 01-267 

Zhang Jianjun Shift 02-016 

Zhang Jinghui O128 

Zhang Jinyu Shift 01-037, Shift 02-035 

Zhang Jun O026 

Zhang Kun O083 

Zhang Lei Shift 02-241 

Zhang Li O026, O045, Shift 01-297, Shift 02-207 

Zhang Linglin Shift 02-207 

Zhang Luoman Shift 02-196 

Zhang Mengzhen Shift 02-196 

Zhang Mengzhuo Shift 02-196 

Zhang Pei Shift 02-223 

Zhang Qiaoyu Shift 01-212 

Zhang Qinghong Virtual-027 

Zhang Shengruo Shift 01-038, Shift 02-002 

Zhang Ting Shift 02-196 

Zhang Xun Shift 01-032, Shift 01-034 

Zhang Ying Shift 01-267 

Zhang Youzhong Shift 01-267 

Zhang Yuanming O095 

Zhang Zewen Shift 02-031, Shift 02-266 

Zhang Zhihui Shift 01-032, Shift 01-034 

Zhang Zong-Hong O005 

Zhao Chao Virtual-008, Virtual-019, Virtual-034 

Zhao Fanghui O017, O045, O063, O075, O095, O180, Shift 01-023, Shift 
01-037, Shift 01-134, Shift 01-295, Shift 02-034, Shift 02-
035, Shift 02-145, Shift 02-146 

Zhao Shuang O045, Shift 02-145 

Zhao Weidong Virtual-026 

Zhao Xuelian O045, O063, O075, Shift 01-295, Shift 02-034, Shift 02-145 

Zhao Yun Virtual-008, Virtual-019, Virtual-034 

Zhao Yuqian Shift 01-032, Shift 01-033, Shift 01-034, Shift 01-056 

Zhelev Pavel Shift 02-192 

Zheng Ke O078, O109, O110 

Zheng Yinan Shift 02-021 

Zheng Yunji O020 

Zheng Zhi-Ming (Thomas) Shift 01-166, Shift 02-168, Shift 02-181, Shift 02-223 

Zhong Guo-Hua O026 

Zhou Chenliang Shift 02-207 

Zhou Huiyu Shift 02-207 
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Zhou Lingyun Shift 02-207 

Zhou Mengjiao Shift 02-196 

Zhou Shuguang Shift 01-267 

Zhou Xinyi Shift 02-031, Shift 02-266, Virtual-040, Virtual-061 

Zhou Yiguo Virtual-040 

Zhu Daniel Shift 02-186 

Zhu Feng-Cai O026 

Zhu Junjia Shift 01-156 

Zhu Lingling Shift 01-032, Shift 01-033, Shift 01-034 

Zhu Patricia Shift 02-055 

Zhu Yusheng Shift 01-155 

Zimet Gregory Shift 01-110, Shift 01-111, Shift 01-279, Shift 01-308 

Zongo Youssouf O198, Shift 01-257 

Zonta Marco A. Shift 02-200 

Zoorob Roger Shift 01-103 

Zottnick Samantha Shift 02-169 

Zou Dongling Virtual-003 

Zou Huachun Shift 02-031, Shift 02-266, Virtual-040, Virtual-061 

Zubillaga Ezequiel Shift 01-072 

Zuna Rosemary O057, O202 

Zuniga Michael O047, O145, O161, Shift 01-123, Shift 01-157 

 


