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It was only in 1998 that the first successful deceased 
donor liver transplant (DDLT) and a living donor LT (LDLT) 
were performed in India.1 Currently, more than 1800 liver 
transplants (LT) are performed in India annually, in 90- 
100 active LT centers. The Indian Liver Transplant Registry 
(ILTR, www.iltr.org) is now established and accruing pro-
spective data from August 2019. Although there is no 
law or directive yet making it compulsory for all centers 
to contribute data in the ILTR, the Liver Transplant Society 
of India (LTSI) is trying its best to encourage every active 
center to do so. The NOTTO (National Organ and Tissue 
Transplant Organisation) is a regulatory body deemed to 
function as an apex center for all India activities of coordi-
nation and networking for procurement and distribution 
of Organs and Tissues in the country. Significant regional 
variations exist, but in general, a majority of recipients are 
males (80%), and most are adults (85%). Unlike in the 
Western world, where DDLT is predominant, LDLT is most 
commonly performed in India, (around 85% of cases) 
(personal communication, ILTR). Asia, unlike the Americas 
and Europe, is characterized by a dramatic diversity in 
social, economic, and cultural factors. In addition to re-
ligious and cultural beliefs, limited universal health- care 
access, and lack of strong legislation in others, have been 
the stumbling blocks in the promotion of DDLT.2,3 Hence, 
LDLT is the predominant form of liver transplantation in 
India.

The survival data from LTSI database will take 2- 3 years 
to mature. Meanwhile, we discuss published outcomes 
after LT from India in the current review.

sUrvival aFTer lT

Survival after LT differs according to the major indications 
of LT: decompensated cirrhosis, hepatocellular carcinoma 
(HCC), acute- on chronic liver failure (ACLF), and acute liver 
failure (ALF).

The main etiologies in 2137 adult LTs at our center 
were viral (hepatitis B or C) in 34.7%, alcoholic liver dis-
ease (ALD) in 32.7%, cryptogenic or nonalcoholic steato-
hepatitis related in 26.5% and autoimmune liver diseases 
in 5.9% of patients. The mean model for end- stage liver 
disease (MELD) score before LT was 17.5 ± 6.4 (unpub-
lished data). The overall survival among adult transplant 
recipients (age >18  years at the time of LT, mean age 
50 ± 10 years; n = 1980 with complete follow- up) from 
June 2010 to December 2019 at our center, at 1, 5 and 
10  years is 84.3%, 75.5% and 72.2% respectively, as 
shown in Fig. 1 (unpublished data). In the pediatric popu-
lation, the 1- year and 5- year actuarial survival at our cen-
ter in the first 200 LDLTs was 95%, and 87%, respectively.4 
Same survival has been reported by other centers; how-
ever, survival is inferior in recipients older than 60 years.5,6 
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Studies from our center showed similar survival in patients 
with MELD scores of <25 and ≥25 and in patients with low 
GRWR (with selective use of portal inflow modulation).7,8

In a large cohort of 405 patients with cirrhosis and HCC 
(accepted for LDLT using our expanded selection criteria), the 
5- year recurrence- free survival was 70%. Following variables 
predicted recurrence: pre- LT AFP ≥100 ng/mL, tumor burden 
beyond the UCSF criteria, and tumor 18FDG- PET avidity.9

ACLF is associated with high short- term mortality without 
LT. We published our experience with LDLT in 218 ACLF pa-
tients. A total of 80% of the ACLF- 1 and 72.7% of ACLF- 2 
group underwent LDLT, whereas only 35% of the ACLF- 3 
group could have LDLT. The MELD scores were 24.1 ± 4.3, 
28.5 ± 4.5 and 34.4 ± 8.1 for ACLF- 1, 2 and 3, respectively. 
While there was a trend toward worse 1- year post transplant 
survival with increasing number of organ failures, the differ-
ence was not statistically significant: 92.9%, 85.4%, and 
75.6%, respectively in ACLF- 1, 2, and 3 (p=0.15). Furthermore, 
among patients in the ACLF- 3 group, survival at 90 days was 
only 5.9% in those who could not undergo LDLT.10

Various Indian studies have shown 64%- 88% survival 
after LT in patients with ALF.11- 16

iMMUnOlOGiCal OUTCOMes

In a series of 1372 adult LDLTs from our center, the 
incidence of acute cellular rejection was 13.8% in 

genetically related, and 17.5% in genetically unrelated 
LDLTs (p=0.072). Chronic rejection developed in 37 (2.6%) 
recipients at 25 (11- 45) months after LT. Multivariate anal-
ysis revealed that genetically unrelated donors (odds ratio: 
3.88, 95% confidence interval: 1.80– 8.34, p  =  0.001) 
and history of acute cellular rejection (odds ratio: 3.39, 
95% CI: 1.68– 6.81, p = 0.001) were predictors of chronic 
rejection.17 Expense of immunosuppression is indeed a 
key factor in the post operative period, which may lead 
to discontinuation or non adherence in some recipients. 
Individual centers can make an impact by modifying pro-
tocols and using branded generic immunosuppressants 
(which have regularly been found to be efficacious) to re-
duce expenses. It has been observed that Indian patients 
have a lower requirement of immunosuppression com-
pared to their Western counterparts. Also, with the high 
overall prevalence of infections, it is good strategy to keep 
the immunosuppression to a minimum.18

COMPliCaTiOns anD Disease 
reCUrrenCe

Reported overall incidence of biliary complications in 
recipients post LDLT from high volume centers in India 
ranges between 11% and 14%.19,20 The incidence is 
higher in recipients with multiple bile duct anastomoses. 
It has been indicated, however, that with adequate use 
of endoscopic and percutaneous interventional radiology 
techniques, complications may be successfully dealt with, 
without impacting overall graft or patient survival.21 As 
regards donor biliary complications, reported incidence in 
one series was 2.5%, with grade II complications in 2%, 
and grade III in 0.6%.22 Furthermore, no definite associa-
tion between biliary complications and type of graft, or 
portal or biliary anatomy was found.23 The incidence of 
vascular complications (hepatic artery thrombosis and por-
tal vein thrombosis) in the recipients post LDLT range be-
tween 1% and 3%, with a slightly higher incidence in the 
pediatric population.4,24,25

Prevention or treatment of Hepatitis B or C recurrence 
has ceased to be a significant problem given the availability 
of potent antiviral medications. The hepatitis B recurrence 
was 1.1% [with high genetic barrier antivirals and short- 
term hepatitis B immunoglobulin (HBIG)] and 8% with an-
tivirals alone in recipients with selective HBIG strategy.26,27 
A recent study showed only 3.3% histological recurrence 
(diagnosed on on- demand biopsy) of hepatitis C in direct 
acting antiviral era.28

FIG 1 Kaplan- Meier curve showing survival in a cohort of 1980 
adult patients.
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ALD is one of the major indications for LT in India. In a 
study of 408 liver transplants (26% of total LTs) for ALD, 
the overall rate of relapse was 9.5% at a median of 34.7 
(15- 57.6) months; 23% of those who relapsed were heavy 
drinkers.29

There is no published data on recurrence of autoim-
mune diseases after LT from India. In the only published 
experience of LT for CLD secondary to primary sclerosing 
cholangitis, PSC recurrence was seen in 20% at a median 
follow- up of 59 (29- 101) months after LDLT.30

nOn- liver relaTeD MOrBiDiTY

In a series from our center, out of 2100 adult LDLTs, 
21 (1%) patients developed de novo malignancy (DNM) 
at a median follow- up of 42 (32- 73) months. The most 
common sites of DNM were oropharyngeal (n  =  7) and 
lung (n  =  4).31 This is in contrast to the Western world 
where skin malignancies are the most common de novo 
malignancies after LT, and is in accordance with the non- 
transplant data from the East where aerodigestive malig-
nancies are the most common de novo neoplasms after LT.

Post transplant metabolic syndrome (PTMS) is common 
due to weight gain and the effect of immunosuppression. 
In a study from our center, among 82 patients, PTMS was 
present in 52%, and sarcopenic obesity was present in 
88% at a follow- up 24  months.32 Another study found 
new- onset diabetes after LT in 38.5% and PTMS in 29%.33 
To the best of our knowledge, no study from India has 
looked at chronic kidney disease and cardiovascular out-
comes after LT in long- term.

COnClUsiOns

The survival and outcomes after LT in India are similar to 
those from leading centers elsewhere. It is hoped that over 
the next 2 years, inclusive survival data will emerge from 
the Indian Liver Transplant Registry.
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