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Metabolic reprograming of polyunsaturated fatty acids in fatty graft
promotes post-transplant HCC recurrence

1. Ding', L. Pang', Y.H.F. Cheng', K. Ng', H. Liu', 0. Yueng', Z. Chen? K.
Man'

'The University of Hong Kong, Department of Surgery. Hong Kong, Hong
Kong, SAR of China, “The University of Hong Kong, Department of
Microbiology. Hong Kong, Hong Kong, SAR of China

Background: The underlying effects on HCC recurrence after living
donor liver transplantation (LDLT) using fatty liver at lipid metabolic
level remains largely unknown. The utilization of fatty liver grafts
may effectively expand the donor pool to remit the shortage of liver
grafts. Recent evidence demonstrates that fatty acids desaturase

1 (FADS]) mediate polyunsaturated fatty acids (PUFAs) desaturation
plays a proinflammatory role in the progression of steatosis. In this
study, we aim to investigate the biological and metabolic function
of FADSI in the fatty graft microenvironment and its role in HCC
formation.

Methods: The comprehensive analysis of FADSI expression and
PUFAs profiles in the fatty graft was performed in clinical samples
and rat LT. The role of FADSI on tumor formation driven by AKTI (fatty
liver-related oncogene) and NRASVI2 was further investigated in
liver-specific FADSI knockout mice by CRISPR-Cas9.

Results: Clinically, patients with small-for-size fatty graft (SFG)
showed higher AST and ALT levels post-LT 30 days and lower
recurrence-free survival (P<0.05, Figure 1A-B); in contrast, there

was no significance in the small-for-size normal graft (Figure 1C).
The expression of FADSI was upregulated in steatosis liver (GEO
database, Figure 2A) and in SFG (local LT cohort, Figure 2B). The
composition of PUFAs was changed in SFG in rat LT (Figure 3A);
compared with ALA (w-3), DGLA (w-6) induced CD8' T cells apoptosis
(P<0.05, Figure 3B). The liver-specific FADSI KO was established in
the spontaneous HCC mice model (Figure 4A) and showed that FADS]
KO delayed the tumor formation (Figure 4B-C). The tumor mass was
decreased (P<0.05, Figure 4D), and the percentage of CD8' T cells
was upregulated in the FADSI KO group (P<0.05, Figure 4E).

May 4-7, 2022 | Istanbul, Turkey & Online

Conclusions: PUFAs metabolic reprogramming mediated by FADSI
is identified in fatty graft and knockout of FADSI contributes to
suppressing HCC formation.

0-002

|

Risk factors for biliary complication-free survival after living
donor liver transplantation in the era of laparoscopic donor
hepatectomy

S.y. Hong', S.K. Hong', S. Lee!, S. Suh', E.S. Han', Y. Choi', N.-J. Yi', K-W.
Lee!, K.-S. Suh!

'Seoul National University Hospital, Department of Surgery. Seoul, Korea,
Republic of

Background: Biliary complication (BC) remains the most common
postoperative complication after liver transplantation (LT) despite
the advancement of surgical techniques and management. Biliary
reconstruction after living donor liver transplantation (LDLT) is
technically more demanding than deceased donor LT due to multiple
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duct openings, small and short graft duct. Herein, we analyzed

the risk factor of BC-free survival after LDLT including considerable
cases of laparoscopic living donor hepatectomy.

Methods: From August 2011 to December 2019, 824 recipients
underwent adult LDLT in Seoul National University Hospital. BC was
defined as a bile leakage (BL) or a biliary stricture (BS) requiring
interventions. Median follow-up period was 63.5 months.

Results: BC was developed in 272 cases (34.3%) at a median time
of 4 months (range 1-81); 64 (8.1%) cases of BL and 253 (31.9%) cases
of BS. Pure laparoscopic donor hepatectomy (PLDH) was done in
358 cases (43.5%), open hepatectomy (OH) in 435 cases (52.9%),

and laparoscopic-assisted hepatectomy in 30 cases (3.6%). BC-free
survival rates were significantly lower in PLDH group (59.8%) than
in OH group (70.6%) (P<0.001). PLDH and donor warm ischemic time
were one of the risk factors for BC after LDLT in univariate analysis
(P=0.001 for both), however, none of these factors were associated
risk factors on multivariate analysis. Preoperative radiofrequency
ablation history, hepaticojejunostomy (HJ), multiple anastomosis of
bile duct, postoperative transfusion during hospital stay, and use
of inotropics during hospital stay were found to be significant risk
factors for biliary complication in multivariate analysis.
Conclusions: PLDH for LT is considered a feasible option, however,
there are increased possibility for BC in the recipient. Therefore,
maximal effort should be exerted to avoid associated risk factors
for BC, i.e. reducing donor warm ischemic time, postoperative
transfusion, and use of inotropics postoperatively, and close
surveillance for BC is required in this specific group.

0-003
|
NRP or HOPE - what protects high-risk livers best? A comparative
study in a liver transplant model donated after circulatory death

R. Panconesi'?, M. Flores Carvalho!, M. Fazi's, L. Mancina*s, N. Navari®,
R.X. Sousa Da Silva‘, M. Muller*, L. Bautista Borrego*, D. Meierhofer®,
F. Marra®, P Dutkowski*, P. Muiesan'’, A. Schlegel'*47

'Hepatobiliary Unit, Careggi University Hospital, University of Florence,
Florence Italy “A0U Citta della Salute e della Scienza di Torino,
University of Turin, Department of Surgery, Turin, ltaly, *University of
Florence Department of Experimental and Clinical Medicine, Florence,
Italy, *Swiss Hepato-Pancreato-Biliary (HPB) Center. University Hospital
Zurich, Department of Surgery and Transplantation, Zurich, Switzerland,
*Wyss Zurich, ETH Zurich/University of Zurich. Zurich, Switzerland, *Max
Planck Institute for Molecular Genetics, Mass Spectrometry Facility,
Berlin, Germany, “General and Liver Transplant Surgery Unit, Fondazione
IRCCS Ca’ Granda Ospedale Maggiore Policlinico, University of Milan,
Milan, Italy

Background: Normothermic regional perfusion (NRP) in donors and
hypothermic-oxygenated-perfusion (HOPE) after cold storage, were
both shown to improve outcomes after liver transplantation from
donors after circulatory death (DCD). Randomized, comparative
studies are however lacking, and results of most clinical trials

May 4-7, 2022 | Istanbul, Turkey & Online

are difficult to compare, because they include donor organs with
various risk profiles. The aim of our study was therefore to explore
the impact of NRP and HOPE in a standardized transplant model.
Methods: A rodent model of NRP and HOPE, applied in the donor or
after cold storage (CS), was developed. Following 30min of asystolic
donor-warm-ischemia-time (DWIT), abdominal aorta and cava were
cannulated to perfuse the abdominal organs either with donor blood
at 37°C (NRP) or with oxygenated Belzer-MPS at 10°C (donor-HOPE) for
2hrs. Livers were then procured and underwent 5hrs CS, followed by
transplantation. Un-perfused, cold-stored DCD organs and healthy
DBD-livers with implantation after NRP served as controls (Figurel).
Endpoints included the entire spectrum of ischemia-reperfusion-
injury before and after transplantation.

Results: DBD-livers showed minimal signs of inflammation during
2hrs of NRP and achieved 100% recipient survival after
transplantation (Figure 1&2). In contrast, DCD livers with 30min DWIT
suffered from mitochondrial injury and inflammation as measured
by increased perfusate Lactate, FMN- and Hmgb-l-concentrations
and subsequent Toll-like-receptor-4-activation during NRP. The
performance of donor-HOPE (instead of NRP) led to significantly
lower levels of mitochondrial injury and inflammation. Results after
donor-HOPE were comparable to endischemic ex-situ HOPE after CS.
Most DCD-liver recipients survived when treated with one HOPE-
technique (85% and 89%), compared to only 40% after NRP(p=0.035).
Following the reduction of DWIT to 15min, DCD livers procured with
NRP achieved a better survival (80%) (Figure2).
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Conclusions: High-risk DCD livers benefit from HOPE-treatment,
either immediately in the donor (in-situ) or after cold storage.
Comparative studies are required to translate our results into
clinical practice.

0-004
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Ex-vivo normothermic perfusion of human split livers more than
7 days. A unique model to study new therapeutics and increase
the number of available organs

N.-S. Lau'?%, M. Ly'23, C. Dennis®, A. Jacques'?*, M. Cabanes-Creus®?,
S. Toomath'?, J. Huang'?, N. Mestrovic'23, P. Yousif'2, S. Chanda'?,

C. Wang'23, K. Liu'3, J. Kench*3, G. McCaughan'?3, M. Crawford'?, C.
Pulitano'??

'Royal Prince Alfred Hospital, Australian National Liver Transplantation
Unit, Sydney, Australia, “Royal Prince Alfred Hospital, Centre for Organ
Assessment, Repair and Optimisation, Sydney, Australia, *University

of Sydney, Faculty of Medicine and Health, Sydney. Australia, “Royal
Prince Alfred Hospital, Department of Tissue Pathology and Diagnostic
Oncology, Sydney, Australia, °Children’'s Medical Research Institute,
Translational Vectorology Research Unit, Sydney Australia

Background: Normothermic machine perfusion facilitates the
assessment of organs prior to transplantation but so far has been
limited to short-term goals or required a custom-built system.
Long-term perfusion for days to weeks provides the opportunity for
sophisticated assessment and analysis of the injury, recovery and
survival of these organs. In this study, we aimed to use a modified
commercial system to develop a reliable long-term perfusion model
involving splitting of livers during normothermic perfusion and then
continuous perfusion on separate machines.

Methods: We developed a protocol for long-term organ perfusion
using a modified commercial system which included long-term
oxygenators, a gas-mixer and a dialysis membrane. Discarded
human livers were perfused using a red-cell based perfusate under
normothermic conditions (36°C) and then surgically split without
interruption to perfusion. The resulting left lateral segment grafts
and extended right grafts were then perfused on separate machines

May 4-7, 2022 | Istanbul, Turkey & Online

for the purpose of long-term survival and individual graft
assessment with biochemical and histological markers of liver
function.

Results: Ten livers underwent a conventional split during
continuous normothermic perfusion resulting in 20 partial grafts.
The median ex-vivo survival was 163 hours and the longest surviving
graft was 328 hours (I3 days). Long-term graft survival was
demonstrated by continued lactate clearance, bile production and
synthesis of coagulation factors. The grafts that survived >7 days
demonstrated significantly higher bile production and Factor V
levels in the first 24 hours after splitting.

Conclusions: We report the longest ever ex-vivo survival of livers
under normothermic conditions and demonstrate the possibility to
perfuse paediatric-sized grafts using a reproducible protocol. This
provides the opportunity for the testing of therapeutics with a
matched control, and could increase the number of available organs
for both adults and children.
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Evaluating the performance and external validity of machine
learning-based prediction models in liver transplantation: an
international study

T Ivanics'?3, D. So*, M. Claasen's, D. Wallace®, M. Patel’, A. Gravely', K.
Walker®, T. Cowling®, L. Erdman®, G. Sapisochin'

University Health Network, Multi-Organ Transplant Program, Toronto,
Canada, “Henry Ford Hospital Department of Surgery Detroit, United
States, *Uppsala University. Department of Surgical Sciences, Uppsala,
Sweden, “The Hospital for Sick Children, The Centre of Computational
Medicine, Toronto, Canada, *Erasmus MC, Department of Surgery,
Rotterdam, Netherlands, ®London School of Hygiene and Tropical
Medicine Department of Health Services Research and Policy, London,
United Kingdom, “University of Texas Southwestern Medical Center,
Division of Surgical Transplantation, Department of Surgery, Dallas,
United States

Background: National liver transplant (LT) registry data are curated
in many countries. We compared data from three national registries
and developed machine learning algorithm (MLA)-based models

to predict post-LT 90-day mortality within and across different
countries. Predictive performance and external validity of each
model was assessed to contextualize the applicability of MLA in LT.
Methods: We studied adult (>18-years) primary LTs between Jan-
2008 and Dec-2018 from United Network for Organ Sharing (UNOS-
US), National Health Service Blood and Transplantation (NHSBT-UK),
and the Canadian Organ Replacement Registry (CORR-Canada).

MLA models for 90-day post-LT mortality were built firstly on each
individual registry (based on variables inherent to the individual
database) and then using all 3 registries (based on harmonized
variables). The predictive abilities of the models were evaluated
across countries using area-under-the-receiver-operator-curve
(AUROC) and area-under-the-precision-recall-curve (AUPRC).
Results: Patients included were as follows: Canada n=1,214, UK
n=5,287, and US n=59,5658. ElasticNet had the best performance
across both individual registries and harmonized datasets.

Model performance diminished from the individualized registries
to the harmonized registry (only using variables in common
between the three registries), especially in the UK (individualized
ElasticNet:AUROC:0.54;Range 0.52-0.56 to harmonized AUROC:0.48;
Range:0.48-0.50) and the US (individualized ElasticNet:AUROC:0.70;
Range:0.70-0.71 to harmonized AUROC:0.65;Range:0.64-0.65). Model
performance after external validation across countries was overall
poor.

Conclusions: MLA-based models can be constructed using
international LT registries, with independent ElasticNet models
demonstrating optimal predictive performance. While MLA-based
models yield fair discriminatory potential when used within
individual databases, the external validity is poor when applied to
different registries across countries. This is likely due to inherent
limitations and variability within each dataset. It is conceivable that

May 4-7, 2022 | Istanbul, Turkey & Online

these limitations may be overcome by increasing the granularity
of datasets (e.g., with linkages to other administrative datasets)
and placing an increased emphasis on consensus for variable
standardization.

0-006

I

A population-based analysis of long-term outcomes following
pediatric acute liver failure highlights high risk populations in
access to transplant

J. Ascher Bartlett', M. Lo? K. Etesami®, L. Sher®, R. Kohli', J.
Emamaullee®

IChildren’s Hospital Los Angeles, Gastroenterology. Hepatology and
Nutrition, Los Angeles, United States, “University of Southern California,
Los Angeles, United States, *Keck Medicine of University of Southern
California, Surgery. Los Angeles, United States

Background: Pediatric acute liver failure (PALF) is a devastating
iliness that affects otherwise healthy children. Nearly 70% of
children with PALF recover, while >25% require emergent liver
transplant (LT). PALF has an estimated overall mortality of 15%.
Beyond short-term outcomes, the long-term clinical course of PALF
has not been established. This study aims to characterize long-term
outcomes and identify prognostic factors of PALF using registry
data.

Methods: Children (<18 years) admitted with PALF were identified

by ICD codes in the California Office of Statewide Health Planning
and Development Patient Discharge Dataset (1/2005-12/2018).
Multivariable Cox proportional hazards models were used to identify
risk factors for liver transplant and death.

Results: Among 2162 inpatients with PALF, the mean age at
presentation was 9.7¢6.2 years, with a median follow-up of 4.6 (IQR
0.06 -10.4) years. 50.1% were female and 44.2% Hispanic. Most deaths
occurred within 4 months of presentation. Children <2 years (18.2% of
patients) were more likely to undergo LT (HR 2.74 [95% CI 1.96-3.83],
p<0.001) and more likely to die (HR 1.66 [95% Cl 1.33-2.07], p<0.001)
when compared to children 10 years old (52.3% of patients) (Table 1).
Mortality was higher among females (HR 1.47 [95% CI 1.17-1.85],
p<0.001). No statistically significant difference was observed based
on race/ethnicity.
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Conclusions: This large, highly diverse population-based study of
long-term outcomes following PALF demonstrates that children who
present <2 years of age are more likely to die or require emergent LT,
highlighting the importance of early referral to a transplant center.
Further, this analysis demonstrates higher mortality in females, for
unclear reasons. Strategies to improve referral patterns and explore
potential sex disparities for patients with PALF are needed.

0-007
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Cost-effective and time-saving 3-D printing protocol of intra-
abdominal cavity of liver transplantation recipient to prevent
large-for-size syndrome

J. Rhu', JM. Kim', G.-S. Choi', J-W. Joh!, S.H. Park', M. Lim', J.H. Yang',

J. Kwon', E.S. Jeong', S.0. Yoon'

'Samsung Medical Center. Sungkyunkwan University School of Medicine,
Department of Surgery. Seoul, Korea, Republic of

Background: A protocol for a cost-effective and time-saving 3-D
printing model of intra-abdominal cavity was utilized to prevent
large-for-size syndrome during liver transplantation.

Methods: 3-D printings were performed on potential recipients with
small cavity. During deceased donor organ procurement, size of
the graft was compared to the model while 3-D printed graft was
physically placed into the 3-D model in living donor transplantation.
Results: Nine adults and five pediatric patients were included.
Median time for model production was 584 minutes (IQR 502.3-
643.8) and estimated median cost for the filament used was 1.59
dollars. (IQR 1.06-1.68) With the guidance of 3-D printed model,
transplantation of reduction graft from deceased donor (n=1), whole
liver transplantation after giving up the previous donor match (n=2),
whole liver transplantation from the first matched donor (n=4), right
hemiliver transplantation from living donor (n=1) and extended left

May 4-7, 2022 | Istanbul, Turkey & Online

liver transplantation rather than right liver from living donor after
giving up the previously matched deceased donor (n=1) were resulted
using 3-D printed model in adults. Among pediatric patients, two
cases were resulted in reduction graft as planned and three cases
resulted in extended left lateral graft transplantation. All the cases
with 3-D printed abdominal cavity showed appropriate fitting of
the donor’s liver graft to both the 3-D printed model and actual
recipient’s abdominal cavity with no large-for-size syndrome.
Conclusions: Our cost-effective and time-saving 3-D printed model
of intra-abdominal cavity was feasible and proved to be useful for
preventing large-for-size syndrome in small adult recipients and
pediatric patients.

0-008
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Regulatory T-cells infusion during normothermic ex vivo
liver perfusion reduces graft immunorecognition after
transplantation

Y. Noguchi', T. Goto', M. Kawamura', B. Arulratnam', C. Parmentier’,
S. Ray', T. Reichman!, S. Juvet?, M. Selzner', N. Selzner!

'University of Toronto, Toronto, Canada, “Toronto General Hospital
Research Institute, Toronto, Canada

Background: Liver transplantation (LT) without the need for
immunosuppression would significantly reduce the burden on
patients. Normothermic ex vivo liver perfusion (NEVLP) offers the
optimal platform to modify liver grafts before transplantation.
Regulatory T cells (Treg) have emerged as multipotent
immunoregulators with many suppressive functions on a variety
of immune cells, and the potential of Treg therapy to facilitate
tolerance has been suggested in a small clinical trial in liver
transplantation.

Methods: CD4'CD25 cells were isolated as Treg from 15mL peripheral
blood of pigs using cell sorter. They were expanded ex vivo with
anti-CD3/CD28-antibody bound beads and porcine IL-2 stimulation
for 4 weeks. For suppression assay, CD4'CD25-cells as Tregs and
CD4CD25cells as T effector cells were co-incubated for 7 days.
Expanded Tegs were stained with CMTMR just before being injected
into NEVLP, and biopsy samples were taken from each lobe after
5-hour NEVLP Perfusate samples were collected hourly during NEVLP
Results: A total of 2.46x10° CD4'CD25'cells (Tregs) were isolated and
expanded to 2.76x107 (113.3-fold). Over 95% of them expressed Foxp3
with the ability to suppress proliferation of T effector cells in a cell-
number-dependent manner (Figure.l). Tregs evenly distributed
throughout the perfused liver at the end of NEVLP (Figure.2). Several
parameters obtained from perfusate for the assessment of liver
damage (AST) and function (Lactate, bile production and pH) showed
injected Tregs did not have any negative effects on NEVLP when
compared to those without Tregs.
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Conclusions: Tregs can be isolated from peripheral blood and
expanded with great suppressive function against T effector cells.
Injection of these cells during NELVP allows distribution and uptake
throughout the liver without any negative effects. These results
support further investigation of Treg cells to induce tolerance prior
to LT.

0-009

|

Risk factors associated with development of new onset heart
failure post-transplant: single center, retrospective study

R. Nicolau Raducu', F. Souki', Y. Raveh', J. Livingstone!, V. Shatz',

B. Ashrafi'

"Jackson Memorial Hospital/University of Miami, Anesthesiology. Miami,
United States

Background: The purpose of our study is to identify the incidence,
potential risk factors, characteristics, and outcome of new onset
heart failure (HF) after liver transplantation in patients with
preserved left ventricular ejection fraction (LVEF > 55%) pre-
transplant.

Methods: After excluding two patients who died intraoperatively
and seven patients with preexisting cardiomyopathy (EF<55%), 528
patients were included in the study. The primary outcome was the
development of new onset systolic HF post-transplant defined by

May 4-7, 2022 | Istanbul, Turkey & Online

echocardiographic evidence of falling left and/or right ventricular
function within It year. We grouped post-transplant HF into
ischemic and non-ischemic groups.

Results: Within 1st year of transplant, new onset HF occurred in 6%
(31/528) of the patients. Ischemic HF accounted for 1% (7/528) while
non-ischemic HF accounted for 5% (24/528) of the cases. Ischemic
HF comprised 23% (7/31) and non-ischemic HF comprised 77% (24/31)
of post-transplant HF cases, see Figure 1. Three pre-transplant risk
factors were statistically associated with post-transplant new
onset HF: a prolong QTc >490 ms, presence of diastolic dysfunction
and a body mass index < 24 kg/m2. Two intraoperative risk factors
were statistically associated with post-transplant: a lower
baseline hemoglobin at the time of transplant and intraoperative
administration of vasopressors such as epi/nor-epinephrine. Under
logistic regression the whole model was statistically significant
(2=33, P<0.0001). A C-index of 0.79 was calculated for these risk
factors. Non-ischemic HF and ischemic HF had significantly lower
I-year survival than patients without HF, 63% and 71% versus 94%,
respectively (Log-Rank P<0.0001). Biventricular LV/RV and isolated RV
failure had lower survival of 50% than isolated LV failure 71% when
compared with the group without HF of 94% (Log-Rank P<0.0001).

Conclusions: Patients undergoing liver transplantation are at risk
for postoperative cardiovascular events such as new onset heart
failure despite thorough preoperative cardiac evaluation.

0-010

I

Perioperative outcomes after controlled donation after
circulatory death: a comparative study of cold storage,
normothermic regional perfusion and normothermic machine
perfusion

A. Puttappa', R. Gaurav?, V. Kakhandki', A.J. Butler?, J.R. Klinck,
C.J.E. Watson?

'Cambridge University Hospitals NHS Trust, Addenbrooke’s Hospital,
Anaesthesia and Perioperative Care, Cambridge, United Kingdom,
“Cambridge University Hospitals NHS Trust, Addenbrooke's Hospital,
Transplant Surgery. Cambridge, United Kingdom
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Background: In controlled donation after circulatory death (DCD)
for liver transplantation, ischemia-reperfusion injury is linked

to early graft dysfunction, post-reperfusion syndrome and renal
injury in the recipient. Cold storage (CS) of the liver is standard

of care, but normothermic regional perfusion (NRP) preceding CS
and normothermic machine perfusion (NMP) after CS are novel
techniques that appear to mitigate ischemic injury and associated
complications'?

Methods: We reviewed recipients of controlled DCD transplants

in our center from January 2015 to December 2020. We identified
preservation technique, post-reperfusion syndrome (PRS), plasma
potassium increase at reperfusion (A K), intraoperative transfusion
requirement, perioperative acute kidney injury (AKI) and early graft
dysfunction.

Results: One hundred sixty-two DCD graft recipients were
evaluated, comprising 60 treated with CS, 57 with NRP, and 45

with NMP. Donor and recipient risk factors were similar between
groups, except that NRP recipients had significantly higher baseline
creatinine, lower MELD and longer asystolic warm ischemia time
(median minutes, [IQR]: CS=12[10-14]; NRP=15[13-18]; NMP=12[10-14.5])
The CS group had a higher incidence of PRS (CS 38.3%, NRP 12.3% and
NMP 15.6%, p=0.0014) and higher post-reperfusion plasma potassium
increase (AK, mean+/-SEM: CS=1.36+/-0.10, NRP=1.23+/-0.14, NMP=0.83+/-
0.10, p<0.01). Red cell transfusion requirements were similar. The CS
group had higher Model for Early Allograft Function (MEAF) scores
(median, [IQR]: CS=5.77[4.7-7.1]; NRP=4.22[2.7-5.5]; NMP=3.34[2.3-

5.2], P<0.0001), higher peak ALT (median, [IQR]: CS=722[455-1309];
NRP-=492[318-755]; NMP=296[220-539], p<0.0001) and an increased
incidence of renal injury (AKIN stage > 2, CS 51.7%; NRP 33.3%; NMP
35.1%; p=0.09).

Conclusions: Compared to CS alone, use of either NRP or

NMP significantly reduced the incidence of post-reperfusion
syndrome and early graft dysfunction after controlled DCD liver
transplantation. A strong trend to reduced renal injury was also
observed.

References:

1. Watson CJE et al. doi: 10.1111/ajt.15241.PMID:30589499.

2. Patrono D et al. doi: 10.21037/tgh.2019.08.12.PMID: 31620650
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Overcoming the disparity in donor liver access due to body size

J. Reyes'?, C. Kling'%, S.W Biggins®2 J. Perkins'2

'University of Washington, Department of Surgery. Seattle United
States, “University of Washington, Clinical and Bio-Analytics Transplant
Laboratory (CBATL). Seattle, United States, *University of Washington,
Department of Medicine, Division of Gastroenterology and Hepatology.
Seattle United States

Background: There are different disparities in allocation of
deceased donor livers including racial, gender, and socioeconomic.
Our goal was to determine the disparity due to body size differences

May 4-7, 2022 | Istanbul, Turkey & Online

between the donor and recipient and then explore allocation models
to overcome the size disparity.

Methods: Data was collected on adults (> 18 yrs) waiting for a liver
transplant only and all donors available for single liver transplants
from the Organ Procurement and Transplantation Network (OPTN)
data from June 2013 to March 2020. Markov microsimulation created
an allocation match-run for each donor. Matching donor by size to

a recipient was by body surface area (BSA). Donor to recipient BSA
ratios (D_R BSA) of <0.69 and 1.25 were not allowed. Other allocation
rules followed the OPTN rules for MELD score, blood type, and 500-
mile circles.

Results: A total of 84201 adults were on the wait-list and 24842
donors were available. Candidates were divided into quartiles by
BSA. After the match-runs, the smallest quartile had a disparity of
15.5% fewer donors and the largest quartile had a disparity of 12.2%
fewer donors. Quartiles 2 and 3 had a surplus of organs from 1.2% to
2.9%, respectively. Female sex disparity was 6.4% fewer organs. New
allocation rules were added to the prior rules and simulated. A split-
liver allocation rule to split all donors in the 25% to the 90% quartile
of BSA when allocated to a recipient in the 0-25% quartile, if the

D_R BSA was >1.25, would eliminate the disparity by body size and
gender. Of the total donors, 2639 (6.7%) would require being split.
Conclusions: From our simulation analysis, there is a body size
disparity for small statured and female candidates. This disparity
can be overcome by splitting few donor organs. In the US, more
programs should be encouraged to participate in split liver
transplants.
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Tumor-derived iron loaded-exosomes impair CD8 T anti-tumor
ability via ferroptosis in hepatocellular carcinoma

W. Zhe', L. Zhou', L. Pang', W. Qiu', K. Man', A.C. Chan'
'The University of Hong Kong, Hong Kong, Hong Kong, SAR of China

Background: Ferroptosis is a form of regulated cell death caused by
an iron-dependent accumulation of lipid peroxides. Tumor-infiltrating
CD8'T cells are associated with progressive loss of effector function
due to a suppressive tumor microenvironment (TME). In the TME,
tumors cells may cause CD8'T cells dysfunction by secreting various
bioactive substances, including exosomes. Yet, the role of tumor-
derived exosomes (TDES) in regulating ferroptosis of CD8'T cells is
still unexplored and remains enigmatic.

Methods: The gene and protein expressions of ferritin heavy chain
1(FTHI) in hepatocellular carcinoma (HCC) tissues were investigated
in our clinical cohort as well as in HCC cell lines. Flow cytometry and
immunostaining were used to characterize ferroptosis of CD8'T cells.
T cells were isolated and cultured with TDEs in vitro for functional
experiments. Mouse liver tumor models were applied to assess the
role of ferroptosis inhibition on improvement of anti-tumor immunity
in vivo.

Results: Clinically, we demonstrated that FTHI expression was
upregulated in HCC tissues and negatively correlated with the
overall survival and clinicopathological scores. Specifically, high
expression of FTHI is positively associated with the cluster of
ferroptosis CD8'T cells abundant within HCC tissues. In in vitro
experiments, FTH1 was found highly expressed in exosomes of HCC
cell lines. TDEs mediated uptake of FTHI by CD8'T cells induced lipid
peroxidation and ferroptosis which can be reversed by ferroptosis
inhibitor, subsequently impaired the cytotoxic functions of CD8&T
cells and aggravated CD8'T cell exhaustion status. Mechanistically,
NCOA4-mediated ferritinophagy was initiated during ferritin
degradation, promoting labile iron accumulation on CD8'T cells. In
animal models, using deferoxamine and FTHI knockdown inhibited
ferroptosis on CD8'T cells and effectively restored their anti-tumor
activity in the mice model.

May 4-7, 2022 | Istanbul, Turkey & Online

Conclusions: Tumor-derived exosomal FTHI promoted CD8* T
cell ferroptosis in HCC through NCOA4-mediated ferritinophagy,
highlighting a promising strategy for cancer immunotherapy.
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Development and validation of a deep learning model for
the prediction of hepatocellular cancer recurrence after
transplantation: an international study

Q. Lai'2, C. De Stefano®, K. Halazun’, P Bhangui®, Y. Soejima®,

A. Finkenstedt’, M. Hoppe-Lotichius®, A. Mrzljak®, S. Uemoto®,

M. Vivarelli", G. Tisone'?, S. Agnes®, G.M Ettorre™, M. Rossi', E.
Tsochatzis', C.M. Lo, C.-L. Chen”, U. Cillo®, J.P Lerut?

'Sapienza University Rome, Rome, Italy “UCL Brussels, Brussels, Belgium,
Polytechnic of Turin, Data Science and Engineering, Turin, ltaly,
‘Columbia University New York, United States, *“Medanta the Medicity,
New Delhi. India, °Kyushu University, Fukuoka, Japan, ’Innsbruck
University, innsbruck. Austria, °Mainz University. Mainz Germany, °Zagreb
University Zagreb, Croatia, "Kyoto University. Kyoto, Japan, "Ancona
University Ancona, Italy “PTV University Rome, Rome, Italy “Catholic
University Rome, Rome. Italy "POIT Rome, Rome, Italy “Royal Free
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Hospital London, London, United Kingdom, *Hong Kong University. Hong
Kong Hong Kong, SAR of China, "Kaohsiung, Taiwan, Taiwan, Province of
China, ®Padua University, Padua, Italy

Background: Identifying patients at high risk for hepatocellular
carcinoma (HCC) recurrence after liver transplantation (LT)
represents a challenging issue. The present study aims at
developing an accurate post-LT recurrence prediction calculator
using the machine learning method (Time_Radiological-response_
Alpha-fetoproteIN_Artificial-Intelligence, TRAIN-AI).

Methods: 3,381 patients with HCC listed for LT from 2000 to 2018 and
coming from 17 centers from North America, Europe, and Asia were
included in the study. The original dataset was split to generate
the two main data sets used for the research. The Training Set was
composed of 70% of the records of the original dataset, and the
Test Set was composed of the remaining 30%. Using the Training
Set data, a prognostic model for HCC recurrence was developed
with a Deep Surv model, and a Cox proportional hazards deep neural
network was constructed. Validation of the model was done using
the Test Set. The TRAIN-Al was compared using the DelLong test
with Metroticket 2.0 Score, AFP-French Model, Milan Criteria, San
Francisco Criteria, Up-to-Seven Criteria, TRAIN Score, NYCA Score, and
HALT-HCC Score.

Results: The developed TRAIN-Al model showed excellent
c-statistics, with an AUC=0.78 (95%CI=0.73-0.82). The TRAIN-AI always
outperformed the other scores: Metroticket 2.0 Score AUC=0.66,
P<0.0001; AFP-French Model AUC=0.65, P<0.0001; Milan Criteria
AUC=0.63, P<0.0001; San Francisco Criteria AUC=0.61, P<0.0001; Up-to-
Seven Criteria AUC=0.60, P<0.0001; TRAIN Score AUC=0.59, P<0.0001;
NYCA Score AUC=0.58, P<0.0001; HALT-HCC Score AUC=0.57, P<0.0001.
Conclusions: The proposed TRAIN-Al score showed higher accuracy
than other available risk scores in terms of post-LT recurrence risk.
Further validation is required. A web-calculator has been developed
for improving the user-friendly availability of the model.

|

New criteria in liver transplantation for hepatocellular
carcinoma: a combined molecular and clinical predictor of
survival

J. Cardoso', H. Pinto-Marques?, M. Mesquita®, A. Manso', M. Reis/,
S. Carapeta', M. Sobral?, S. Silva? C. Rodrigues®, A. Milheiro*, A.
Carvalho*, R. Perdigoto*, E. Barroso? J. Pereira-Leal'

'Ophiomics, Lisbon, Portugal, “Hospital Curry Cabral, Hepato-Biliary-
Pancreatic and Transplantation Centre, Lisbon, Portugal, *Instituto
Gulbenkian de Ciencia, Oeiras, Portugal, “Hospital Curry Cabral,
Pathology. Lisbon, Portugal

Background: Worldwide, liver cancer is one of the most
frequent cancers and causes of cancer-related mortality. Liver
transplantation is the best treatment for cirrhotic patients
with hepatocellular carcinoma. Transplant eligibility is currently

May 4-7, 2022 | Istanbul, Turkey & Online

ascertained through clinical criteria. We propose a new decision
algorithm combining tumour biopsy biomarkers with clinical
variables to predict overall survival after transplantation.

Methods: We performed a systematic review of the literature to
identify candidate biomarkers. Candidate RNA levels were assessed
by quantitative reverse transcriptase PCR in formalin-fixed, paraffin-
embedded tumour tissue, resulting in a four gene signature.
Together with clinical variables we developed a decision algorithm
using machine learning approaches. Algorithm validation was based
on a retrospective cohort with >5years follow up with ~30% patients
transplanted beyond Milan criteria.

Results: HepatoPredict algorithm identifies 95% of the patients with
>byears DFS (Disease Free Survival). Even outside Milan criteria >40%
transplanted patients were alive and disease-free at 5years. For

a similar number of liver transplants, the proposed algorithm can
increase DFS and 0S (Overall Survival) by 25% and 28%, respectively,
while reducing the false negatives by at least 65%. HepatoPredict
method predicts at three confidence levels, with decreasing
precision and increasing sensitivity. The highest confidence level
(DFS precision of 93%) contains 60% of predictions and can further
stratify patients within Milan criteria by identifying the patients that
experience a recurrence after transplantation (false positives <5%).
Conclusions: The method proposed outperforms conventional
clinical-pathologic risk factors (Milan and San Francisco criteria),
providing superior prognostic information. It can increase the
sensitivity of patient selection, without loss of specificity, thus
increasing the number of patients that can benefit from successful
transplantation without demanding more organs. Finally it can
further identify the subset of patients most likely to benefit from a
transplantation, enabling an objective stratification of waiting lists
or allocation of optimal vs. sub-optimal organs.

0-015
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Transplantation for intrahepatic cholangiocarcinoma and the
role of genetic profiling

S. Kodali', M. Javle?, A. Danner De Armas? R. McMillan!, D. Victor',

A. Shetty', R. McFadden', J. Galati', C. Egwim', V. Ankoma-Sey',

A. Duchini', M. Abdelrahim?, K. Heyne? E. Brombosz*, L. Moore*,

M. Hobeika', C. Mobley', A. Saharia', R.M. Ghobrial'

'Houston Methodist Hospital, Sherrie and Alan Conover Center for Liver
Disease & Transplantation, Houston, United States, “MD Anderson Cancer
Center. Department of Gastrointestinal Medical Oncology. Houston,
United States, *Houston Methodist Hospital. Department of Medicine,
Cancer Center. Houston, United States, *Houston Methodist Hospital,
Department of Surgery, Houston, United States

Background: Most intrahepatic cholangiocarcinoma (iCCA) patients
present with advanced, unresectable disease and survival is poor.
Selected patients with liver-limited disease may benefit from liver
transplantation (LT). However, randomized, prospective clinical trial
data are lacking. Genetic aberrations (GAs) in advanced iCCA have
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great prognostic potential: FGFR2 and DNA repair mutations are
associated with a favorable prognosis, while TP53, CDKN2A/B and
KRAS mutations may reflect poor survival.

Methods: We reviewed the prospectively-maintained institutional
databases at MD Anderson Cancer Center (7/20/2006 to 9/12/2019)
with stage I/11 iCCA (non-LT group) and Houston Methodist Hospital
(11/2010 to 1/2021) for iCCA patients referred for LT (LT group), who
were required to have at least 6 months of disease stability on
systemic therapy.

Results: We identified 95 and 65 patients in the non-LT and LT
groups, respectively; 37 underwent LT evaluation and 18 received
LT. Median overall survival (0S) in the non-LT group was 25 months
(range: 1.4 to >144 months) and 5-year 0S 15%. Patients receiving LT
had 1-, 3-, and 5-year 0S of 100%, 77%, and 62%. The most frequent
GAs observed were TP53 (27%), CDKN2A/B (27%), KRAS (22%),

ARIDIA (18%), IDH1 (16%) and FGFR2 fusion (10%). In LT group, 26 had
actionable mutations, with a high proportion of the favorable FGFR
alterations (7/26, 27%) and low frequency of the unfavorable KRAS

(2/26, 8%), CDKN2A deletion (2/26, 8%) and TP53 (5/26, 19%) mutations.

0Of the 18 LT cases, 7 (39%) had recurrence. There was no correlation
between specific mutations and post-LT recurrence risk.
Conclusions: Patients with early stage (I-11) iCCA have very low
5-year OS irrespective of GAs and may benefit from LT. Patients with
favorable genetic prognostic biomarkers may experience improved
survival post LT. Larger, prospective clinical trials that select for
clinical and genetic prognostic markers and incorporate living donor
transplantation to reduce time on waitlist are indicated.

0-016
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Pediatric aboi living donor liver transplantation: a single center
propensity score match study

A. Monakhov'?, I. Pashkova?, 0. TsiroulnikovaZ23, 0. Silinas, S.
Oleshkevich?, S. Mescheryakov!, K. Semash!, S. Gautier'?

'National Medical Research Center of Transplantology and Artificial
Organs named after VI Shumakov, Surgical Department #2 (Liver
Transplantation) Moscow, Russian Federation, “Sechenov University,
Transplantology and Artificiant Organs, Moscow. Russian Federation,
‘National Medical Research Center of Transplantology and Artificial
Organs named after VI Shumakov. Pediatrics, Moscow, Russian
Federation

Background: Living donor liver transplantation (LDLT) is an
important treatment option for pediatric patients with end-stage
liver disease. Meanwhile, using ABO-incompatible (ABOi) liver

grafts from living donors remains controversial. And, according to
some studies, could increase the complication rate and decrease
long-term survival. Our study aimed to compare outcomes of ABO
compatible (ABOc) and incompatible LDLT in pediatric patients.
Methods: Between June 2010 and September 2021, 767 children
underwent LDLT. From these patients, ABOi LT were performed in 139
cases. A specific titer-based management protocol was used.

May 4-7, 2022 | Istanbul, Turkey & Online

To avoid a data bias the propensity score match [1:1] was applied.
Two groups (139 children in each group) were balanced with PSM
based on age, weight, PELD score, operation date, graft type, and
living donor age.

Results: There was no significant difference in survival among the
groups (p = 0.53). The overall 3, 5 and 10-year survival rates in the
ABOc group were 79.7, 79.0, and 78.3% respectively. The overall 3,

5 and 10-year survival rates in the ABOi group were 83.9, 81.3, and
81.3% respectively.

Furthermore, there was no statistically significant difference
between the rate of biliary and vascular complications in the two
groups (p = 0.9 and 0.3, respectively). However, the occurrence of
rejection episodes was significantly higher in the ABOi group (p <
0.05).

Conclusions: The largest single-center experience has been shown
in the study. In conditions of organs shortage, ABOi LT demonstrates
appropriate long-term outcomes in pediatric patients.

0-018
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Gender and racial discrimination among liver transplantation
professionals: report of a global survey

V. Agquilera', 0. Andacoglu?, C. Francoz?, G. Berlakovich?, S.-L. Pai®, D.
Adelmann®, S. Ghosh’, K. Lunsford?, M. Montenovo®, A. Mrzljak®, I.
Scalera, Q. Xie, C. Becchetti®, M. Berenguer', N. Selzner*

IS La Fe & CIBER-EHD, Universitary and Politecnic Hospital La Fe,
Hepatology and Liver Transplant Unit, Valencia, Spain, ’International
Liver Center, Transplant Surgery, Istanbul, Turkey, *Hospital Beaujon,
Liver Intensive Care Unit and Transplantation, Hepatology, Clichy, France,
‘Medical University of Vienna, Department of Transplant Surgery, Vienna,
Austria, *Mayo Clinic College of Medicine, Department of Anesthesiology
and Perioperative Medicine, Jacksonville, United States, *University of
California San Francisco, Department of Anesthesia and Perioperative
Care, San Francisco, United States, ‘Narayana Health, Department

of Anesthesiology. Narayana, India, *Rutgers New Jersey Medical
School, Department of Surgery, Division of Transplant and HPB Surgery.
Newark, United States, “Vanderbilt University Medical Center Division
of Hepatobiliary Surgery and Liver Transplant, Nashville, United States,
“University Hospital Center Zagreb, Department of Gastroenterology and
Hepatology, Zagreb, Croatia, "Hospital University Hospital Policlinic of
Bari, Division of Hepatobiliary Surgery and Liver Transplant Hospital,
Bari, Italy “Hospital. Hangzhou, China, Department of Hepatobiliary and
Pancreatic Surgery. Hangzhou, China, ®Inselspital, University Hospital
of Bern, University Clinic for Visceral Surgery and Medicine Bern,
Switzerland, “University of Toronto, Multiorgan Transplant Program,
Toronto, Canada

Background: In medicine, equality, diversity and inclusion (EDI) are
fundamental principles. Little is known about the pattern of practice
and perceptions of EDI among liver transplant (LT) providers.
Methods: In 2020, the International Liver Transplant Society (ILTS)
EDI Committee conducted a survey among its members around



8L +AWAOANDMMN8eAAAAVO/OAEIDVIASALLIAIPOOAEIEAHION/AD AUMY TXOMADUOINX

7OHISABZIYTCA+eYNJOITWNOTZTARNHASSGHAQUE AQ [euinofiue|dsuell/wod mm| sfeulnol//:dny woly papeojumod

¥202/22/c0 uo

2022 Joint International Congress of ILTS, ELITA & LICAGE

Plenary Abstract Session Il

topics related to discrimination, mentorship and gender. Answers
were collected and analyzed anonymously. Female leadership
around the world was also searched via the committee members’
network.

Results: The survey was e-mailed to 1312 ILTS members, 199
responses were collected from 38 countries (15.2% response rate).
0f these, 40.7% were female. Almost half were surgeon (45.7%),
27.6% hepatologist, 26.6% anesthesia/intensive care (26.6%)
specialists. Only 22% of the division chiefs were female when

all specialties were included. Sixty-eight (34.7%) reported some
form of discrimination during training or at their current position.
Presumed basis of discrimination was related to gender/sexual
orientation (20.6%), race/country of origin (25.2%) and others (7.1%).
Less than half (43.7%) received mentorship when any potential
discrimination occurred. An association between female responses
and discrimination, differences in compensation and job promotion
was observed (all p<0.05). Among 856 LT programs around the world,
there was only 8,2% female leadership.

Conclusions: This survey represents 38 countries from 7 continents
around the world and reveals alarmingly high rate of experience
with racial and gender discrimination, lack of mentorship, and very
low rates of female leadership in the LT field and calls to action to
equity and inclusion.

LB-0-01

I

Long-term outcome of liver transplantation for unresectable
liver metastases from neuroendocrine neoplasms: a Belgian
retrospective multi-centre study

E. Bonaccorsi-Riani', I. Pulido Cloquell', 0. Detry? N. Meurisse? D.
Ysebaerts, J. Pirenne*, C. Verslype®, F. Berrevoet®, A. Vanlander®, V.
Lucidi’, L. Coubeau', G. Dahlqvist?, 0. Ciccarelli, I. Borbath®

ICliniques Universitaires Saint-Luc, Université catholique de Louvain,
Department of Surgery - Liver Transplant Unit, Brussels, Belgium,
“Centre Hospitalier Universitaire Liege University of Liege, Department
of Abdominal Surgery and Transplantation, Liege Belgium, *Antwerp
University Hospital. Antwerp University Department of Surgery. Antwerp,
Belgium, “University Hospitals Leuven, Department of Surgery, Leuven,
Belgium, *University Hospitals Leuven, Department of Gastroenterology/
Digestive Oncology, Leuven, Belgium, °Ghent University Hospital,
Department of General and Hepatobiliary Surgery and Transplantation,
Ghent, Belgium, ’Erasme Hospital, Université Libre de Bruxelles, Liver
Transplant Unit, Department of Abdominal Surgery. Brussels, Belgium,
Cliniques Universitaires Saint-Luc, Université catholique de Louvain,
Gastroenterology Service, Brussels, Belgium

Background: Liver transplantation (LT) is the only curative treatment

for unresectable liver metastases from neuroendocrine neoplasms
(NEN-Liver-Mets). While recurrence is frequent after LT, there is
limited data available in the literature on the outcome of recurrent
patients.

May 4-7, 2022 | Istanbul, Turkey & Online

Methods: We retrospectively reviewed the medical records of all
patients who underwent LT by NEN-Mets at the six LT centres in
Belgium from 1986 to 2020. Patient and tumour characteristics,
indication for transplantation, overall survival (0S), disease-free
survival (DFS), and tumour recurrence and outcomes were analysed.
Results: Forty patients underwent a LT for NEN-Liver-Mets in
Belgium. Twenty-nine patients were male (74.2%) with a mean age of
41.9 and 47.1 years at the time of NEN diagnosis and LT, respectively.
WHO classification was available for 32 patients and changed over
time (see table below). 0S post-LT at I-, 5-, and 10-years are: 84,3%,
65,0% and 54,6% respectively, while the overall DFS are: 76.3%, 44.5%
and 38.2% in the same intervals. Patients transplanted after 2010
showed better 0S at 5-and 10-years (74.8% and 74.8%) when
compared with patients transplanted before (60,0% and 49.5%).
Twenty patients (50%) presented a NEN recurrence, of this, 14 (70%)
were transplanted before 2010 and only 6 (30%) were transplanted
afterwards (p=0.03). The median time for recurrence diagnosis was
12.3 months (range: 5.1 to 69.2). The most frequent recurrence
treatments were surgical resection, somatostatin analogs,
chemotherapy, and sunitinib therapy (8, 6, 6, and 4 patients,
respectively). Survival rates were 89.5% and 56.1% at I- and 5-years
after recurrence diagnosis.

Conclusions: Patients transplanted for unresectable NEN-Liver
metastases had good long-term survival. Although the total
recurrence rate is high, it decreased dramatically after 2010,
probably due to better patient selection. Furthermore, recurrence
treatment should be recommended as it may prolong patient
survival.
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Increased plasminogen activator inhibitor-1 is associated with
less severe clinical bleeding after reperfusion during liver
transplantation

H. Braun', N. Ascher', J. Hellman', G. Roll', J. Roberts', C. Niemann,
M. Bokoch'
'University of California, San Francisco, San Francisco, United States

Background: Severe bleeding following reperfusion in liver
transplantation (LT) is often discrepant with available objective
laboratory and thromboelastography data. This bleeding may be due
to ischemia reperfusion injury (IRI), however IRl severity is graded
by peak AST levels within 48 hours and therefore provides little
intraoperative utility. “Cold IRI” is initiated by damage to endothelial
cells within the liver during cold storage. This investigation
examined biomarkers associated with coagulation and endothelial
cells to determine whether any circulating factors might contribute
to severe bleeding following reperfusion.

Methods: We analyzed data obtained from the Mild Hypothermia and
Acute Kidney Injury in Liver Transplantation trial (MHALT) which
randomized patients to mild hypothermia or normothermia during
the implantation phase of LT. Pre-, peri-, and post-operative clinical
variables were obtained. Peripheral blood was obtained prior to
incision, and two hours following portal reperfusion. The attending
surgeon assessed bleeding severity 30 minutes following arterial
reperfusion. Concentrations of thrombomodulin (TM), tissue factor
(TF), and plasminogen activator inhibitor 1 (PAI-1) were quantified. The
cohort was analyzed according to bleeding severity; continuous
variables via Mann-Whitney U and categorical via Fisher exact tests,
with significance of p<0.05.

Results: 65 patients were enrolled; 53 had qualitative bleeding
assessments. Pre- and intra-operative demographic data by bleeding
severity is shown in Figure 1. There were no differences in percent
change of TM or TF before/after reperfusion, however those with
minim