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Evolution of indications for liver transplantation according to 3 eras
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Number of liver transplantations in the Netherlands 2016-2026
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5-year patient survival in the Netherlands
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Definitions

* Recurrent disease: reappearance of original liver disease in transplanted graft

* De novo disease: new disease develops

* Complications e.g. rejection, infections, surgical

> Recurrent disease important determinant of long-term graft survival
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5-year death-censored graft survival in the Netherlands

Survival curve: eigen centrum vs rest van Nederland
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Rates of disease recurrence after liver transplantation

Etiology

Disease recurrence

ALD, > 6 months 25%/ 2 year alcohol

abstinence relapse

Severe alcoholic 34%/ 2 year alcohol

hepatitis relapse

MASLD 35% in 3-5 years
>50% after 5 year

PBC 18%/ 5 year

PSC 17% (95% Cl 14-20)

AlH 20%/ 5 year
31%/10 year

HCC 8-12%/ 5 year

Source: NOTR Dashboard

Graft failure due to
recurrent disease

5.5%

n/a
0.4%
4%

n/a

22% graft loss/5y in
patients with rPSC

n/a

Reference
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Hepatol 2022
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Hepatol 2022

Transplantation 2025

J Hepatol 2020
AP&T 2019

J Hepatol 2022

World J Hepatol 2019
NOTR
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Recurrence after LT for alcohol-related liver disease

Prolonged abstinence (3—6 months) key criterion for acceptance to the European LT waiting lists

Multidisciplinary team: transplant hepatologist, transplant surgeon, psychologist, psychiatrist and
addiction specialist involved in all stages of LT procedure

Rationale of prolonged abstinence:
* Avoiding LT in patents whose liver function will improve with abstinence alone
* |dentifying patients with higher risk of post-LT relapse

However:

* Abstinence during pre-transplant period does not affect long-term survival despite higher relapse risk
* Donor perceptions

* Availability of management programmes for avoiding relapse to harmful alcohol use after LT limited

J Hepatol 2024 EASL CPG Liver transplantation 5-mei-26



Severe alcoholic hepatitis: disease recurrence after LT
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Severe alcoholic hepatitis: disease recurrence after LT
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Figure 2: 2-year cumulative incidence of first alcohol relapse after liver transplantation in the early
transplantation group and standard transplantation group enrolled in the QuickTrans study

Louvet et al. Lancet Gastroenterol Hepatol 2022 May;7(5):416-425.
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Overall survival in patients after early transplantation and 2 control

cohorts
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Conclusions alcohol-related cirrhosis

 Mandatory 6-months abstinence in the Netherlands

* 25% alcohol relapse < 2 years after LT, graft loss 5.5%

* Severe alcoholic hepatitis refractory to medical therapy considered as an indication for LT

* sHR first alcohol relapse higher in early transplantation group 1.46 (95% Cl 0.82-2.60)

* > Feasibility/ implementation work in progress
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Recurrent metabolic dysfunction-associated steatotic liver disease

(MASLD) and steatohepatitis (MASH) after LT- meta-analysis of 28 studies
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Results of pooled proportion meta-analysis for outcomes — -
secondary to MASH recurrence gl S
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Pathophysiology of post-transplant metabolic syndrome and risk

factors

* Pre-existing risk factors (e.g. age, male sex, Hispanic/ Asian population, PNPLA3, TM6SF2, MBOAT7?
gene variants, diabetes, obesity, hypertension, hyperlipidemia)

* Immunosuppressive agents and their metabolic effects
« Corticosteroids: T appetite, induce insulin resistance, T hepatic gluconeogenesis, induce hypertension
« Calcineurin inhibitors: new-onset DM after LT (¥ insulin secretion), nephrotoxicity (CKD stage >3: 36-57%)

*  mTOR inhibitors: dyslipidemia and insulin resistance

* Consider liver biopsy after LT if MASH (recurrent/de novo) may overlap with another liver
injury/disease

EASL CPG Liver Transplantation J Hepatol 2024, Chan et al. World J Gastrointest Pharmacol Ther 2025 December 5; 16(4): 111073 5-mei-26
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IS adjustment, Bariatric surgery, novel therapeutic drugs e.g. GLP1-receptor agonists
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Fig. 7. Strategy for the prevention, diagnosis and management of de novo or recurrent MASH. MASH, metabolic dysfunction-associated steatohepatitis.

EASL CPG Liver Transplantation J Hepatol 2024; 81:1040-1086
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Auto-immune liver disease recurrence: Primary biliary cholangitis

* Recurrent PBC (rPBC) rates after LT: 18% in 5 years
* Retrospective analysis of a multicenter cohort (n=947 across 16 centers and 9 countries)
* Factors associated with rPBC:

e preventive UDCA exposure (HR 0.41; 95% Cl 0.28-0.61; p <0.0001)

e exposure to tacrolimus (HR 2.06; 95% Cl 1.44—-2.94; p<0.0001) — only after conversion

1.0+ 1.0+
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© 8
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8 O,
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E 5
3044 8 0.4
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0.0
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Preventive 167 137 102 67 30 8 0 Preventive 190 149 107 70 3 8 0
UDCA (0) (14) (27) (36) (38) (39) (39) UDCA (0) 2) (4) ) 9) (10) (10)

Corpechot et al. ) Hepatol 2020;73:559-565



Primary biliary cholangitis patient and graft survival according to

UDCA use
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UDCA mechanisms and recommendations

UDCA therapeutic targets:

* Restoring bicarbonate protective barrier by reversal of Cl-/HCO3- exchanger expression on cholangiocytes
* Defective bile secretion (i.e. cholestasis)

* Innate and adaptive immune responses

* Protect the liver graft from PBC-independent biliary and/or vascular injuries

EASL CPG recommendations PBC:
* Ursodeoxycholic acid 13-15 mg/kg should be given lifelong after LT to all patients with PBC to prevent

recurrence

* For transplant recipients with PBC no immunosuppressive regimen (in particular cyclosporine over
tacrolimus) should be recommended in order to prevent disease recurrence

EASL CPG Liver Transplantation J Hepatol 2024 5-mei-26




Primary biliary cholangitis patient and graft survival according to

UDCA use

V7= — \
Recurrent PBC | UDCA 13-15 1:-yeee Assess biochemical Incomplete Consideration to
after LT mg/kg/d for all response response add seconddine
(Alkaline phosphatase, therapy to UDCA
Rochester, Paris-2,

Toronto, GLOBE, UK-PBC)

Complete response

Y
Continue UDCA

Higher risk graft loss and mortality
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PSC

Meta-analysis of 14 studies including 2159 patients: 17.7% rPSC
Factors associated with risk of rPSC:

 Colectomy before LT HR 0.65 (95% Cl: 0.42-0.99)
* Cholangiocarcinoma before LT HR 2.42 (95% Cl: 1.20-4.86)
* Inflammatory bowel disease HR 1.73 (95% Cl: 1.17-2.54)

 Donor age HR 1.24 (95% Cl 1.0-1.45)/ 10y
 MELD score HR 1.05 (95% Cl: 1.02-1.08)/pt
e Acute cellular rejection HR 1.94 (95% Cl: 1.32-2.83)

Mechanisms rPSC multifactorial; immune dysregulation, gut microbiome alterations, genetic susceptibility,
cholangiocyte injury, inflammatory activity of IBD

> No specific IS regimen or treatment effective in preventing rPSC

Steenstraten et al. Aliment Pharmaol Ther 2019;49:636, EASL CPG Liver Transplantation, ] Hepatol 2024 5-mei-26



Autoimmune hepatitis

Large retrospective international cohort (n=736) from 33 centers (North America, South America, Europe,
Asia) LT between 1987-2020

100 Probability of rAIH
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Pt followed (N°)
R 736 454 331 233 169 119 86 58 36 21 8

Montano-Loza et al. J Hepatol 2022 Jul;77(1):84-97



Risk factors and outcomes associated with recurrent autoimmune

hepatitis following liver transplantation

International Autoimmune Hepatitis Group (IAIHG)

736 pts received
liver transplant (LT)
due to autoimmune

hepatitis (AIH)

J

{

147 pts developed
recurrence of AlH

Risk factors <
for rAIH

Y

- Younger age at the time of diagnosis and LT
- Mycophenolate mofetil use after LT

- Sex mismatch

- High IgG before LT

8

Graft survival after LT (%)

Overall survival after LT (%)

No AlH recurrence

AlH recurrence

Log-rank, p <0.001

O -
N -4
&

Log-rank, p <0.001

T

Follow-up (years)

8 10 12

14 16 18 20

No AlH recurrence

AlH recurrence

8 10 12
Follow-up (years)

14 16 18 20

Mechanisms rAlH:
* Persistence of autoreactive T cells

* Auto-antibody associated immune
activation

* Impaired immune tolerance
* Reduction of IS (CS!)

* Genetic predisposition (HLA-
DR3/DR4)

* Environmental triggers

EASL CPG:

Corticosteroid withdrawal should be
performed cautiously due to the risk of
disease recurrence; IS ADHERENCE!!

Montano-Loza et al. J Hepatol 2022 Jul;77(1):84-97, EASL CPG Liver Transplantation J hepatol 2024



Hepatocellular carcinoma

Dutch guideline 2022
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RETREAT score

Predictor Multivariable HR (95% CI) P Value p Coefficient RETREAT Points?
AFP at LT, ng/mL
0-20 1 [Reference] NA NA 0
21-99 1.80 (1.05-3.10) 03 059 1
100-999 2.56(1.42-4.62) 002 094 2
21000 445 (1.98-10.00) <001 149 3
g Microvascular invasion 3.80(2.23-6.47) <001 134 2

a® Largest viable tumor diameter (cm) plus No. of viable

£ 30 rumors?

?:; 0 1 [Reference] NA NA 0

g P=.03 1.1-4.9 1.58 (0.73-3.39 2

2 14, 58(0.73-3.39) 25 045 1

o

Q 20 alldaticr Gorort 17.9% 5099 2.69(1.24-5.83) o1 099 2

E " 210 6.75(2.55-17.88) <001 191 3

g 87% 12.8% - o 125

s 10 o Development cohort S Tabel 4. Riscofactoren voor terugkeer van HCC (Bron: Filgueira et al.*<).

o

a

/1‘ 5.7%
04— . . ; ; \
0 1 2 3 4 5 -~
. Time Since Transplant, y Percentage Proposed post- LT H(E(
No. at risk RETREAT score  of cohort surveillance regimen
Development 721 631 554 456 389 305
Validation 340 291 262 226 194 170 -
23% No surveillance
Figuur 10. Kans op terugkeer van HCC na levertransplantatie (Bron: Filgueira et al.***)

1-3 65% Every 6 mo for2 y
- 7% Every 6 mo for 5y
>5 5% Every 3— 4 mo for 2 y; then every 6 mo fory 2-5

Tabel 5. Schema voor opvolging van patiénten die een levertransplantatie hebben ondergaan voor HCC
(Bron: Filgueira et al.*®).

Filgueira et al. World J Hepatol. 2019;11(3):261-272; Richtsnoer-Levertransplantatie-bij-Hepatocellulair-Carcinoom-vs-2.4 27.09.2022.pdf
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Biliary complications: anastomotic and non-anastomotic strictures
(ITBL)




Infections after LT

Infections after LT driven by:

* Intensity of immunosuppression (month 1-6 peak IS)
* Time since transplant

e Setting (hospital, community, donor-derived)

Bacterial/ fungal/ viral infections (EBV/CMV/HEV)

Clinical clues: fever may be mild/absent, often atypical symptoms: awareness

Risk factors

High levels of immunosuppression (steroids, anti-lymphocyte therapy), re-transplantation, renal failure,

ICU stay, CMV mismatch (donor positive / recipient negative)

Prophylaxis: e.g. valganciclovir prophylaxis or pre-emptive, fungal (fluconazole)

Insert > Header & footer 5-mei-26




Retransplantation

N=5596 (7%) retransplantation

Indications

37% technical complications (vascular, biliary)
25% primary nonfunction

19% rejection, mostly chronic

11% recurrent disease

5 year graft survival in second grafts 42%, third grafts 37

Adam et al. J Hepatol 2012



Conclusions

Recurrent disease after LT not rare, frequency depending on etiology

Recurrent disease and complications may impact graft and patient survival

Preventive therapy for recurrent disease often, but not always available

Optimization of post-transplant care mandatory to reduce recurrent disease and complications

Outcome after transplantation: 5-years patient survival 75-80% depending on etiology

Questions? m.j.coenraad@lumc.nl
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Transplant Oncology: Neuroendocrine Tumor Liver Metastases

Liver transplantation for NET should be with curative intention

Indication:

Refractory hormonal symptoms despite surgery and other therapy

Irresectable liver metastases, not otherwise treatable with curative intention

Criteria:

Histologically well differentiated NET, low-intermediate grade (G1/G2), Ki-67 mitotic index < 10%
Primary tumor drainage via portal system

Primary tumor and extrahepatic disease have been surgically resected

Irresectable liver metastases

Stable/controlled disease (RECIST) > 6 months

Liver involvement <50%

https://www.transplantatievereniging.nl/richtlijnen/definitieve-richtlijnen/
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Machine perfusion of the liver

Normothermic regional
perfusion (NRP)

Normothermic
machine perfusion
(NMP)

Hypothermic
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In situ recirculation of
donor blood before
organ procurement, 2-
4h

Ex situ liver perfusion
at 379C with blood-
based perfusate after
procurement, 4-24h

Ex situ liver perfusion
at 8-9°C, oxygenated
perfusate after
procurement, 2-24h

Schlegel et al. J Hep 2023
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Machine perfusion of the liver
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Figuur 1. Grafische weergave van de indicaties voor de verschillende vormen van ex situ
machinale leverpreservatie in Nederland.
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What’s new in organ donation?

1-7-2020 Change of Law to opt-out system

Extended Criteria Donors in Liver Transplantation

Donor age: Europe 29% donors > 60 years; 11% > 65 years

Donor steatosis: MASLD 30% of population and up to 70-80% of overweight population

Donors after cardiac death: inadequate organ perfusion until circulatory arrest and during pulseless
arrest

Hepatitis C antibody-positive donors

Hepatitis B core antibody-positive donors

Liver ET-DRI: age, cause of death, graft type, CIT, donor location, rescue organ: estimates graft survival

Vodkin et al. Clin Liver Dis 2017, Braat et al. Am J Transpl 2012 5-mei-26



Table 3. Risk scores associated with graft loss after LT in patients with rPBC.

Univariate *Multivariate

Scores for PBC (n = 284)* HR (95% CI) p value HR (95%: CI) p value
Rochester-ll {(ALP >2x ULN) at 1-year after UDCA initiation 3.01 (1.32-6.89) 0.009 2.79 (1.09-7.15) 0.03
Toronto (ALP =1.67x ULMN) at 1-year after UDCA initiation 3.90 (1.57-0.66) 0.003 285 (1.11-7.32) 0.03
Paris-2 (ALP 21.5x ULN or AST 21.5x ULN or bilirubin >1 mg/dl 5.04 {1.98-12.85) <0.001 414 (1.57-10.92) 0.004
[17.1 pmol/L]) at 1-year after UDCA initiation

GLOBE score at 1-year after UDCA initiation 2.64 (1.72-4.086) <0.001 2.82 (1.71-4.66) <0.001
GLOBE score >0.3 at 1-year after UDCA initiation 2.78 (1.09-76.76) 0.03 2.68 (1.04-6.92) 0.04
UK-PBC score (5-years) at 1-year after UDCA initiation 1.06 (1.03-1.09) <0.001 1.06 (1.03-1.09) <0.001
UK-PBC score (10-years) at 1-year after UDCA initiation 1.04 (1.02-1.06) <0.001 1.04 {1.02-1.086) <0.001
UK-PBC score (15-years) at 1-year after UDCA, initiation 1.03 (1.02-1.05) <0.001 1.03 (1.01-1.05) <0.001

Biochemical parameters and PBC scores were not included in the same model to avold collinearity.

ALP, alkaline phosphatase; AST, aspartate aminotransferase; HR, hazard ratio; LT, liver transplant; PBC, primary biliary cholangitis; APBC, recurrent PBC; UDCA, ursodeaxycholic

acid; ULN, upper limit of normal.

*Adjusted for LT period (Sexennial periods: 1983-1989, 1390-1995, 1996-2001, 2002-2007, 2008-2013, 2014-2020), histological stage at /PBC (Stage 3-4), use of tacrolimus,

cyclosporineg or prednisone at the time for (PBC.

“Excluded 2B (8%) patients who received preventive UDCA, and 20 patients (6%) who did not receive UDCA after rPBC. These HRs were obtained with Cox regression analysis.

Montano-Loza, J Hepatol 2024;81:679-689
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