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Introduction

• There is an increase in NASH and Alcoholic liver disease as indications 
for liver transplantation(LT) worldwide

• The need for liver transplants by far exceeds the current supply of 
organs

• The introduction of the MELD system reduced waiting list mortality

• MELD does not account for liver disease etiology

• Should certain diseases incur increased wait list mortality, their 
prioritization for transplant might need to be reconsidered
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Aim

1. Waiting time for transplantation for different indication for LT

2. Transplantation rate for different indications for LT

3. Survival rate from listing to transplantation for different indications 
for LT

4. Overall intention to treat survival for different indications for LT



Methods

• Retrospective study

• Data for all the patients listed in our center from 1/2013 till 09/2018 
from our database

• The death rate on the waiting list, waiting time till transplant and 
death rate after transplant were calculated

• Multivariable analysis for the risk of death on the waiting list



Patients

376 patients listed for LT 
between 1/2013-9/2018

345 patients

31 excluded:
• Fulminant
• Status 1 post transplant
• Improved
• Severe comorbidity 

NASH Viral HCC as 1st

indication
AIH Cholestatic Alcohol Other

HCV+HBV PBC+PSC



Other indications

• Biliary atresia

• Genetic metabolic disease

• Wilson

• Congenital hepatic fibrosis

• Budd Chiari

• HPS

• cryptogenic

• Chronic rejection post LT

• Biliary complications post LT

• Polycystic liver disease



Patients characteristics 
at listing (n=345)

Age , mean (SD) 53.7 (12.44)

Male , n (%) 223 (64.6)

Indication for listing

NASH , n (%) 98 (28.2)

Viral , n (%) 83 (24.1)

HCC as primary indication  , n (%) 44 (12.75)

Autoimmune hepatitis , n(%) 15 (4.34)

PSC+PBC , n (%) 44 (12.75)

Alcohol , n (%) 13 (3.76)

Other , n (%) 48 (13.9)

Albumin , mean (SD) 3.07 (0.58)

Serum creatinine , mean (SD) 1.07 (1.07)

MELD score , mean (SD) 16.96 (5.9)

BMI , mean (SD) 27.65 (6.15)

DM type II , n (%) 115 (33.3)

Dialysis , n (%) 9 (2.6)

Encephalopathy , n (%) 126 (36.5)

Ascites, n (%) 249 (72.75)

Portal Vein thrombosis , n (%) 19 (5.5)

SBP, n (%) 26 (7.53)

Transplant rate , n (%) 191 (55.36)

Mean waiting time to transplantation 8.22 months

Mortality rate on waiting list , n (%) 95 (27.24)

Mortality rate after transplantation (5y) n(%) 40 (20.94)



Patients characteristics at listing by indication

OtherAlcoholCholestaticAIHHCCViralNASHIndication

48134415448398Number

43.12(15.3)52.84(11.3)46.2(15.5)49.26(13.14)59.97(5.83)53.85(8.84)60.19(7.19)Age mean(SD)

23(47.9)12(92.3)25(56.8)8(53.3)35(79.5)59(71)61(62.25)Male n(%)

3.07(0.72)2.87(0.51)3.19(0.66)2.82(0.45)3.36(0.61)2.91(0.48)3.07(0.48)Albumin

1.28(1.66)1.17(0.78)0.83(0.51)0.68(0.3)0.79(0.17)1.12(1.32)1.22(0.9)Serum Cr mean (SD)

18.33(6.08)22.05(8.32)17.54(6.22)15.84(5.25)13.63(4.43)17.25(4.91)16.83(5.85)MELD mean(SD)

26.2(7.6)25.8(3.6)22.79(4.06)23.43(4.1)28.3(5.4)27.3(4.7)31.57(5.51)BMI mean (SD)

6(12.5)2(15.4)5(11.3)3(20)13(29.5)20(24.1)66(67.3)DM type II n(%)



Patients characteristics at listing by indication
OtherAlcoholCholestaticAIHHCCViralNASHIndication

5(10.41)00002(2.4)2(2.04)Dialysis n(%)

14(29.1)9(69.2)6(13.6)4(26.6)6(13.6)37(44.6)50(51)Encephalopathy n(%)

34(70.8)10(76.9)20(45.4)9(60)18(40.9)69(83.1)89(90.8)Ascites n(%)

3(6.25)03(6.8)2(13.3)1(2.2)4(4.8)6(6.12)Portal vein thrombosis n(%)

4(8.3)1(7.7)2(4.54)01(2.2)7(8.4)11(11.2)SBP n(%)

31(64.6)3(23.1)30(68.1)5(33.3)35(79.5)42(50.6)45(45.9)Transplantation rate n(%)

6.554.3513.496.56.068.487.55Mean waiting time to LT (months)

10(20.8)6(46.15)6(13.6)6(13.6)5(11.3)24(28.5)41(41.8)Mortality rate on waiting list, n(%)

6(19.3)2(66.6)5(16.6)2(40)3(6.8)11(26.1)11(24.4)Mortality rate afterLT (5y) n(%)



Waiting list mortality



Transplantation rate



Post transplantation mortality



ITT survival from listing



Multivariable analysis for the risk of death on the waiting list

P valeuCIHazard RatioVariable

0.0131.15-3.231.93NASH

0.1390.93-1.010.97BMI

0.0271.06-2.741.71DM at listing

0.0890.99-1.041.02Age

0.9590.65-1.581.01Gender (male)

0.0131.01-1.081.045Listing MELD



Discussion

• The waiting list mortality is significantly higher in alcohol and NASH 
patients

• We exempt alcohol patients as it is a rare indication for LT in our 
center with a low number of patients

• Possible causes for the high waiting list mortality in NASH patients :
• Metabolic complications (CVD,DM etc.)

• The natural history of NASH (Portal HTN precede synthetic dysfunction) 



Discussion

• Paul J. Thuluvath et al published the UNOS waiting list mortality from 
2002 to 2016(Transplantation 2019)

• They showed that Patients with NASH cirrhosis are not disadvantaged by 
higher waitlist removal or lower transplantation rates 

• The median waiting time to transplantation was 2 months

• They included in the analysis only NASH, alcohol, cholestatic and AIH 
(excluding HCC and viral patients) 



Limitation

• Single center

• Relative low volume of transplantation in Israel 

• Selection bias of patients transplanted abroad

• During study period there was a change from MELD to Na MELD



Conclusion

• Listed NASH cirrhotic patients have a much higher mortality  rate on 
the waiting list compared to patients with other etiologies

• We suggest that this population might need a new allocation policy or 
adjustment of the MELD system to NASH patients or serious 
consideration of early LDLT 

• Should NASH patients get prioritization for LT as HCC patients??



Thank you!


