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Andrew S. Klein, MD,6 Ekihiro Seki, MD, PhD,2 Nicholas N. Nissen, MD,6 Shelly C. Lu, MD,2  
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INTRODUCTION

Alcoholic hepatitis (AH), a serious condition associated 
with excessive alcohol intake, can lead to jaundice, ascites, 
and worsening of liver function that may ultimately result in 
death.1 Severe AH, defined as presenting a Maddrey’s score 
≥32, is associated with significant mortality, especially since 

treatment is limited to corticosteroids, which often fails.1 
Consequently, this has led to the search for alternatives to 
improve patient outcomes. Liver transplantation (LT) has 
been proposed as a treatment for severe AH,2 with grow-
ing support since a 2011 European study suggested that 
in selected cases, LT leads to improved survival and might 
be an acceptable approach in patients who are carefully 

Liver Transplantation

Background. Changing opinions on the alcohol abstinence requirement have led to increased liver transplantation (LT) 
for alcoholic hepatitis (AH). We aimed to determine the trend in LT for AH in the United States and overall and graft survival 
rates. Methods. Adult liver-alone and liver-kidney registrations added to the Organ Procurement and Transplantation 
Network waiting list between 2004 and 2018 were divided into 3 periods (2004–2009, 2010–2013, 2014–2018). Kaplan-
Meier survival models illustrated patient and graft survival. Results. Between 2004 and 2018, 529 AH patients were 
registered for and 254 received LT. By periods, 116, 73, and 340 patients were registered for and 49, 17, and 188 patients 
received LT, respectively, indicating a increase in LT for AH from 2014 to 2018. Yearly registrants from 2014 to 2018 were 
32, 47, 51, 70, and 140, and recipients were 16, 24, 24, 38, and 88, respectively, indicating increases of 338% and 450% 
in registrants and recipients, respectively, since 2014. AH patients had the highest 1- and 3-year posttransplant survival 
(93.2% and 87.3%, respectively) and graft survival (90.4% and 84.8%, respectively) comparing to other LT recipients. 
Conclusions. LT for AH in the United States is at an all-time high with an increased overall patient and graft survival.

(Transplantation Direct 2020;6: e612; doi: 10.1097/TXD.0000000000001051. Published online 8 October, 2020.)
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selected, that is, patients not responding to corticosteroids; 
with no prior episode of AH; having strong family sup-
port; with no severe comorbid conditions; and agreeing to 
a life-long abstinence from alcohol.3 The requirement for a 
6-month abstinence period before LT has been challenged 
due to lack of data supporting it.4-7 The case for LT in 
severe AH is further strengthened by studies conducted by 
US consortium; these studies have reiterated the improved 
survival following LT for AH, with a score created to pre-
dict the likelihood of relapse post LT.8-11

With the decline of chronic hepatitis C virus (HCV) infec-
tion as an indication for LT since 2014, there has been a shift 
in the indications for LT in the United States. According to 
recent reports, alcoholic liver disease (ALD) and nonalcoholic 
steatohepatitis (NASH) are the 2 leading indications for LT 
overall,12,13 while NASH is the leading indication in women.14

Subsequent to their analysis of data from the Organ 
Procurement and Transplantation Network (OPTN), Lee 
et al15 reported a slight increase in LT for AH in 2016. The 
authors also examined the overall and graft survival rates at 
1, 5, and 10 years posttransplant. However, these assessments 
were made for ALD overall,15 and there is a knowledge gap 
in specific data on the recent national trend in LT for AH and 
patient or graft survival posttransplantation. We hypothesized 
that due to the shift in attitude on LT for AH, there would 
be an increase in the incidence of LT in the United States for 
patients presenting with AH, and that LT for AH may result in 
better overall and graft survival compared with other causes. 
We investigated this by analyzing OPTN data on LT collected 
over a 15-year period.

MATERIALS AND METHODS

Patient Cohort
This study analyzed entries made into the OPTN registry, 

which includes data on all donors, waitlisted candidates, and 
transplant recipients in the United States, as described else-
where (https://optn.transplant.hrsa.gov/data/about-data/). 
Patients on the waiting list for LT, including adult liver-alone 
and liver-kidney registrations from January 1, 2004, through 
December 31, 2018, were considered. Adult deceased-donor 
liver-alone and liver-kidney transplant recipients during the 
same time period were used to analyze trends in liver trans-
plants. For posttransplant survival rates, the cohort of liver-
alone and liver-kidney transplant recipients was examined 
from 2004 to 2017 and 2004 to 2015 to assess 1- and 3-year 
survival, respectively. Candidates awaiting multiorgan trans-
plants other than liver-kidney, previous liver transplant recipi-
ents, recipients of multiorgan transplants, and candidates 
aged <18 years old at listing were excluded.

The causes compared for both waitlisted patients and 
recipients of LT included NASH, ALD, HCV, HCV + ALD, 
HCV + hepatocellular carcinoma (HCC), NASH + HCC, and 
ALD + HCC. We did not include OPTN data from patients 
with hepatitis B virus or cholestatic liver disease in our analy-
sis since advances made in the last 2 decades in the medical 
management of these liver diseases have resulted in improved 
outcomes and a decrease in the need for LT. We further con-
firmed this by retrieving OPTN data on LT in patients with 
these indications (data not shown).

The periods in this study were defined based on recently 
reported studies that investigated other etiologies for LT during 

3 different periods (2004–2009, 2010–2013, 2014–2018).13,14 
These periods are also consistent with milestone changes in 
the management of AH that are described in the literature and 
recent research. Although the European study on AH was pub-
lished in 2011, the first presentation was in 2009, which con-
sequently highlights 2010 as a potentially important timepoint 
for assessing the change in trends in performing LT for AH.3,16 
Similarly, 2014 was chosen by other studies as a watershed 
moment because of the introduction of direct-acting antivirals 
against HCV infection, which led to the decline of HCV as an 
indication for LT.17 Additionally, national presentations in the 
United States on AH and LT increased around that time.15

The Institutional Review Board determined that this study 
is exempt from review because it used deidentified, publicly 
available registry data.

Statistical Analysis
The number of registrations for LT added to the waiting 

list, and patients who received LTs by etiology were summa-
rized by year of listing, as well as percentages within each 
era. Characteristics of patients registered on the waiting list 
and LT recipients by etiology were provided by counts and 
percentages or median with lower and upper quartiles, as 
appropriate. Comparisons of characteristics across etiologies 
were performed using Pearson chi-square and Kruskal-Wallis 
tests, with adjustments for multiple comparisons using the 
Benjamini-Hochberg procedure.18 Chi-square tests were used 
to assess changes in the proportion of AH patients waitlisted 
relative to other etiologies, and were adjusted for multiple 
comparisons by the Benjamini-Hochberg procedure.

Competing risk models were used to estimate the prob-
ability of deceased-donor transplant, live-donor transplant, 
death/too ill, or another removal at 90, 180, and 365 days for 
waitlisted patients by etiology. Point estimates as well as 95% 
confidence intervals (95% CI) are provided. Mortality and 
graft failure data were censored at 1 and 3 years for respec-
tive Kaplan-Meier survival models. Additionally, an analysis 
of AH patients alone was performed by period. These periods 
were defined as 2004–2009, 2010–2013, and 2014–2017 for 
the 1-year Kaplan-Meier survival models, and 2004–2009, 
2010–2013, and 2014–2015 for the 3-year survival mod-
els. Pairwise log-rank tests were used to assess differences 
by period. Each set of pairwise tests was adjusted using the 
Benjamini-Hochberg procedure. These analyses are based on 
OPTN waitlist data as of May 24, 2019, and OPTN trans-
plant data as of July 5, 2019. Data are subject to change based 
on future data submission or correction.

RESULTS

Patient Characteristics
Between 2004 and 2018, 529 patients with AH were reg-

istered for LT and 254 received LT. Registered patients had a 
median (quartile 1 [Q1], quartile 3 [Q3]) age of 46 (37, 55)  
years, were mostly male (66%), and Caucasian (80%). The 
median (Q1, Q3) body mass index (BMI) was 28.3 kg/m2 
(24.6, 31.9), and the median (Q1, Q3) model for end-stage 
liver disease (MELD) score was 34 (19, 40). AH patients who 
received LT had a median (Q1, Q3) age of 42 (34, 52) years, 
were mostly male (67%), and Caucasian (80%) (Table  1). 
The median (Q1, Q3) BMI in recipients was 30.1 kg/m2 (25.3, 
33.2), and the median MELD score at the time of LT was 

https://optn.transplant.hrsa.gov/data/about-data/
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38 (30, 41). Only 8% of recipients had diabetes—the low-
est prevalence among other etiologies (Table S1, SDC, http://
links.lww.com/TXD/A286).

For the overall period 2004–2018, the number of regis-
trants for both liver and kidney transplant (liver-kidney trans-
plant) as per cause were as follows: AH—10%, ALD—10%, 
HCV—10%, and NASH—13% (P < 0.001 for NASH versus 
AH or ALD or HCV). Additionally, the corresponding num-
ber of recipients of liver-kidney transplant as per etiology 
were AH—8%, ALD—10%, HCV—9%, and NASH—12%, 
with a similar trend for NASH versus AH or ALD or HCV 
(P < 0.001).

Trends in Implementation of LT for the Management 
of AH in the 3 Time Periods

Over the 3 periods, 116, 73, and 340 patients with AH 
were registered for LT, and 49, 17, and 188 registered patients 
received LT, respectively. This indicates a sharp increase in LT 
for AH in the most recent period (Figure 1). Table 1 provides 
summaries of recipients among the AH patients across the 
time periods of interest. Median (Q1, Q3) ages of registrants 
for the periods were 53 (46, 57) years, 50 (42, 57) years, and 
42 (34, 52) years, respectively (P < 0.001). While the pro-
portion of male registrants with AH dropped from 78% in 

2004%–2009% to 66% in 2010–2013 and to 62% in 2014–
2018, indicating an increase in female registrants with AH in 
the most recent period (P = 0.017), there was no significant 
difference in the percentage of females with AH receiving LT 
across periods (P = 0.592). For the 3 periods, median labora-
tory MELD scores at registration increased from 20 to 27 and 
37, respectively (P < 0.001). In parallel, the median labora-
tory MELD scores at transplant for these periods increased 
from 23 to 36 and 39, respectively (P < 0.001), indicating an 
increased severity in disease in AH patients who were regis-
tered and received LT in the most recent period. Additionally, 
during the period of 2014–2018, registrants with AH had the 
highest probability of receiving a deceased-donor LT at 1 year 
(67%; 95% CI, 63-71), while registrants with HCV had the 
lowest (40%; 95% CI, 40-41) (Figure S1, SDC, http://links.
lww.com/TXD/A286).

Trends in Implementation of LT for the Management 
of AH in the Period 2014 to 2018

As more data on LT for the management of AH has emerged 
in the United States over the last 5 years, we investigated the 
trends in the most recent period. Between 2014 and 2018, 
the yearly number of LT registrants with AH were 32, 47, 
51, 70, and 140, respectively, and LT recipients were 16, 24, 

TABLE 1.

Summary of characteristics of liver recipients for AH by period, 2004–2018

LT recipients for AH

Characteristics 2004–2009 N = 49 2010–2013 N = 17 2014–2018 N = 188 Combined N = 254 P

Age in y, median (Q1, Q3) 54 (48, 58) 40 (31, 42) 39 (33, 50) 42 (34, 52) <0.001b

Gender     0.590a

  Male (%) 36 (73) 11 (65) 123 (65) 170 (67)  
  Female (%) 13 (27) 6 (35) 65 (35) 84 (33)  
Race/ethnicity     0.439a

  Black (%) 1 (2) 2 (12) 4 (2) 7 (3)  
  Hispanic (%) 7 (14) 2 (12) 22 (12) 31 (12)  
  Asian (%) 0 (0) 0 (0) 6 (3) 6 (2)  
  White (%) 40 (82) 12 (70) 150 (80) 202 (80)  
  Other (%) 1 (2) 1 (6) 6 (3) 8 (3)  
Laboratory MELD score at transplantc, median (Q1, Q3) 23 (17, 30) 36 (30, 40) 39 (35, 42) 38 (30, 41) <0.001b

Allocation MELD score at transplant, median (Q1, Q3) 23 (16, 30) 37 (31, 40) 40 (36, 40) 38 (30, 40) <0.001b

Ascites     0.025a

  Absent (%) 6 (12) 4 (24) 33 (18) 43 (17)  
  Slight (%) 32 (65) 7 (41) 71 (38) 110 (43)  
  Moderate (%) 11 (23) 6 (35) 84 (44) 101 (40)  
Hepatic encephalopathy     0.041a

  None (%) 10 (21) 4 (23) 44 (23) 58 (23)  
  Grades 1–2 (%) 34 (69) 10 (59) 86 (46) 130 (51)  
  Grades 3–4 (%) 5 (10) 3 (18) 58 (31) 66 (26)  
BMI in kg/mb, median (Q1, Q3) 28.3 (24.0, 31.9) 31.5 (26.9, 33.1) 30.3 (25.6, 33.7) 30.1 (25.3, 33.2) 0.282b

Transplanted with kidney     0.004a

  No (%) 44 (90) 12 (71) 178 (95) 234 (92)  
  Yes (%) 5 (10) 5 (29) 10 (5) 20 (8)  
Type II diabetes mellitus     0.926a

  No (%) 44 (90) 16 (94) 174 (92) 234 (92)  
  Yes (%) 4 (8) 1 (6) 13 (7) 18 (7)  
  Missing (%) 1(2) 0(0) 1(1) 2(1)  

aPearson test.
bKruskal-Wallis test. Statistical tests were adjusted for multiple comparisons using the Benjamini-Hochberg procedure.
cLaboratory MELD score is only capped at 40 for purposes of allocation.
AH, alcoholic hepatitis; BMI, body mass index; LT, liver transplantation; MELD, model for end-stage liver disease.
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24, 36, and 88, respectively (Table S2, SDC, http://links.lww.
com/TXD/A286). This translates as a 3.4-fold increase in the 
number of LT registrants with AH, and a 4.5-fold increase in 
the number of LT recipients for AH since 2014. Interestingly, 
the most striking increase was from 2017 to 2018, with a dou-
bling in the number of LT registrants with AH and more than 
doubling in the number of LT recipients for AH.

Overall and Graft Survival Rates Following LT for the 
Management of AH

Following LT, patients with AH had the highest 1- and 
3-year survival rates in comparison to patients with other 
causes, at 93.2% and 87.3%, respectively (Table 2; Figure 2). 
By time periods, AH patients who had received LT during 
2004–2009 had the highest 1-year patient survival. However, 
interestingly, at 3 years posttransplant, the survival estimates 
for all 3 periods were within 2% of each other. There were no 
statistically significant differences by period in the 1- or 3-year 
survival rates posttransplant for AH patients (Figures S2 and 
S3, SDC, http://links.lww.com/TXD/A286). Despite lower 
survival within the first 6 months following LT, AH patients 
had the highest 1- and 3-year graft survival rates posttrans-
plant (Table 3, Figure 3). However, there were no statistically 
significant differences by period in 1- and 3-year graft sur-
vival rates posttransplant for AH patients (Figures S4 and S5, 
SDC, http://links.lww.com/TXD/A286). The overall and graft 
survival rates following LT in AH patients were much higher 
than those seen in patients with NASH and NASH + HCC, 
both of which were previously shown to be the most rapidly 
increasing indications for LT (Tables 2 and 3).13,14 It is worth 
noting that survival data for AH patients receiving LT are lim-
ited by the low number of transplants. Finally, the propor-
tion of transplant recipients with AH who were reregistered 
or retransplanted was negligible—<3.5% and <3%—respec-
tively (data not shown).

DISCUSSION

Results published by Mathurin et al3 and subse-
quent studies conducted by the American Consortium 
of Early Liver Transplantation for Alcoholic Hepatitis 
(ACCELERATE-AH)8-11,15 have paved the way for considering 
LT for AH patients. Investigators with ACCELERATE-AH, a 
multicenter observational study describing outcomes of early 
LT in patients with severe AH, noted a slight increase in fre-
quency of LTs for the management of AH in the United States 
in 2016.15 They further postulated that since their presenta-
tions occurred first in 2014, the reported increase in the num-
ber of LTs in 2016 could be partially due to their data.19 We 
hypothesized that ACCELERATE-AH’s efforts may finally 
have shifted attitudes toward LT for management of AH in 
the United States20 and discovered an increase in the number 
of registrants and LT recipients in AH patients in the period 
2014–2018 in the OPTN registry.

In our comprehensive analysis, we discovered that during 
2014–2018, the number of LT registrants with AH almost 
doubled, and the number of LT recipients more than doubled 
in comparison to those for the periods 2004–2009 and 2010–
2013 combined. The most striking increase was in 2018 when 
the number of registrants and recipients doubled compared 
with 2017. AH patients were not only more likely to receive 
LT than those with other causes but also had the best overall 
and graft survival. To our knowledge, this is the first report 
that describes these findings. We also discovered an increase 
in the proportion of females with AH who were registered 
for LTs in our defined period. These findings are juxtaposed 
with our previous report that NASH is the leading cause of 
LTs in women in the United States, while ALD is the leading 
cause for men.14 Our present analysis highlights the continual 
change in gender disparity in etiologies requiring LT. We also 
note that in the most recent period (2014–2018), the LT reg-
istrants with AH were younger and had higher MELD scores 

FIGURE 1.  Alcoholic hepatitis liver recipients by year illustrating the increase trend of AH for LT between 2004 and 2018. AH, alcoholic 
hepatitis; LT, liver transplantation.

http://links.lww.com/TXD/A286
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indicating that LTs are now being performed in younger 
patients with a more severe disease.

A central issue is identifying when LT is justified in patients 
with AH. A recent study reported a notable survival benefit 
with early LT for AH in comparison to late LT.10 Such data are 
of utmost importance and may continue to shift the attitude 
toward early LT for AH patients. In our analysis, we noticed 
that the median time from registration on the OPTN wait-
ing list to receiving an LT decreased dramatically from 58 
days in the 2004–2009 period to 5 days in the 2014–2018 
period (Table S3, SDC, http://links.lww.com/TXD/A286). 
While a detailed analysis of any relationship is a subject for 
future studies, we can speculate that this reduction in waiting 
time could be one of the factors that have led to improved 
survival rates in AH patients receiving LT. The higher overall 
and graft survival rates for AH compared with NASH and 
NASH + HCC could be the result of the younger age, lower 
BMI, and lower occurrence of diabetes in patients with AH. 
In addition, the higher post-LT survival rate in patients with 
AH could be attributed to careful selection at the time that 
the patients at their sickest point and quicker listing in the 
OPTN registry in comparison to other etiologies where many 
patients could have been listed while they are less sick and 

were not suitable for transplant when they got sicker. Also, 
since not all patients with acute AH had progressed to cir-
rhosis at the time of LT, this could have a favorable impact on 
outcomes in these patients. Finally, the decrease in HCV and 
HCV + HCC as indications for LT could have contributed to 
this shift in attitude as more organs would be available for 
transplant.14,17

While LT is gaining more acceptance as a treatment for AH, 
future studies are needed to identify the patient population as 
well as the ideal timeframe to maximize beneficial outcomes. 
To date, the exact reason for low survival in the first 6 months 
following transplant in AH patients compared with other eti-
ologies are unknown. Although we noticed a lower short-term 
survival (2–6 months posttransplant) following LT in AH for 
the period 2014–2018 in comparison to previous periods, our 
analysis did not find these differences to be statistically signifi-
cant. As for a possible reason for this, we speculate that the 
upward trend in LT for AH in recent years could be in part 
due to even severe AH cases with poorer prognosis being con-
sidered for LT. The majority of deaths following LT, regardless 
of etiology, happen early (<1 y) and are usually attributable 
to pulmonary infections, sepsis, multiorgan failure, and early 
allograft dysfunction.21,22 These infections might be possibly 

TABLE 2.

Posttransplant patient survival by pathogenesis

Pathogenesis

One-year patient survival, LT recipients during 2004–2017 Three-year patient survival, LT recipients during 2004–2015

N N events Survival estimate (%) 95% CI N N events Survival estimate (%) 95% CI

Alcoholic hepatitis 166 11 93.2 (89.4-97.2) 106 13 87.3 (81.1%, 94.0%)
ALD 11 182 889 91.9 (91.4-92.4) 8363 1185 85.3 (84.6-86.1)
HCC + ALD 682 57 91.5 (89.4-93.7) 488 77 83.8 (80.5-87.2)
HCC + HCV 3569 298 91.5 (90.5-92.4) 3003 586 79.7 (78.3-81.2)
HCC + NASH 772 92 87.8 (85.5-90.2) 527 98 80.8 (77.5-84.3)
HCV 16 275 1867 88.2 (87.7-88.7) 14 630 2969 78.8 (78.2-79.5)
HCV/ALD 3841 383 89.8 (88.8-90.8) 3416 647 80.2 (78.8-81.6)
NASH 8997 906 89.7 (89.1-90.4) 6621 1079 83.2 (82.3-84.1)

The significance of bold refers to alcoholic hepatitis group which is the patient population of interest in the paper.
ALD, alcoholic liver disease; CI, confidence intervals; HCC, hepatocellular carcinoma; HCV, hepatitis C virus; LT, liver transplantation; NASH, nonalcoholic steatohepatitis.

FIGURE 2.  Overall, 1- and 3-year patient survival: (A) overall patient 1-year survival (between 2004 and 2017) divided by most common 
etiologies including AH, ALD, HCC + ALD, HCC + HCV, HCC + NASH, HCV, HCV/ALD, NASH; (B) overall 3-year survival (between 2004 and 2015) 
for the same causes. AH, alcoholic hepatitis; ALD, alcoholic liver disease; CI, confidence intervals; HCC, hepatocellular carcinoma; HCV, hepatitis 
C virus; NASH, nonalcoholic steatohepatitis.

http://links.lww.com/TXD/A286
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increased in the first 6 months in patients transplanted due to 
AH. This was evident in the Mathurin study3 as 5 of 6 deaths 
in their cohort were related to infection within 2 weeks post 
LT, with a trend of longer duration of pre-LT corticosteroids 
in patients who are deceased.

Although it could be argued that AH patients have the 
highest MELD scores at the time of transplant (P < 0.001),23 
thereby rendering them prone to poorer outcomes, it is also 
evident that LT recipients with AH have the best 1- and 3-year 
survival rates. A recent review by Wu et al has reported an 
improved posttransplant survival of 77%–100% at 6 months 
in AH patients receiving LT in comparison to those receiving 
supportive care.24 Further research is needed to improve sur-
vival at 6 months of AH patients receiving LT. Of note, we 
discovered that AH patients comprised 10% and 8% of all 
patients, respectively, in the OPTN registry for the described 
period who were registered for and received liver-kidney trans-
plant. In general, these proportions were comparable for all 
pathogenesis except NASH, which was slightly higher (13% 
and 12%, respectively). Hence, in our opinion, the increase in 
LT in AH patients should not have a negative impact on the 
availability of kidneys for patients awaiting kidney transplants.

Since the main aim of our analysis was to ascertain the 
trends in LT as well as 1- and 3-year survival in AH patients, 
we have focused our discussion on our findings. However, 
there are other key issues that need to be taken into consid-
eration while qualifying AH patients for LT. Alcohol recidi-
vism has a substantial and negative impact on patient and 
graft survival outcomes in AH patients who have undergone 
LT. Although it would have been insightful to compare the 
outcomes of LT with or without the 6-month abstinence rule, 
sobriety data were not available as part of the OPTN registry 
and this precluded further analysis. We recommend that the 
agency should collect this information pre- and posttrans-
plant, especially for AH. Robust prediction models have been 
recently investigated,11,25 despite this AH patients will need to 
be screened for the risk of relapse and offered psychosocial 
support both before and after LT. This, in turn, further adds 
to the already high burden of medical resource utilization in 
LT. Transplant programs will also need to bear in mind the 
impact that the increase in LT in AH will have on LT for other 
etiologies, especially considering the perennial problem of 
shortage of donor organs, and take a holistic approach while 
considering LT in AH patients.

FIGURE 3.  1- and 3-year graft survival: (A) 1-year graft survival (between 2004 and 2017) divided by most common etiologies including 
AH, ALD, HCC + ALD, HCC + HCV, HCC + NASH, HCV, HCV/ALD, NASH; (B) 3-year graft survival (between 2004 and 2015) for the same 
pathogenesis. AH, alcoholic hepatitis; ALD, alcoholic liver disease; CI, confidence intervals; HCC, hepatocellular carcinoma; HCV, hepatitis C 
virus; NASH, nonalcoholic steatohepatitis.

TABLE 3.

Posttransplant graft survival by pathogenesis

Pathogenesis

One-year graft survival, LT recipients during 2004–2017 Three-year graft survival, LT recipients during 2004–2015

N N events Survival estimate (%) 95% CI N N events Survival estimate (%) 95% CI

Alcoholic hepatitis 166 16 90.4 (86.0-95.0) 106 16 84.8 (78.2-92.0)
ALD 11 182 1164 89.5 (89.0-90.1) 8363 1440 82.6 (81.8-83.4)
HCC + ALD 682 65 90.4 (88.2-92.7) 488 85 82.3 (79.0-85.8)
HCC + HCV 3569 384 89.2 (88.2-90.2) 3003 671 77.3 (75.8-78.8)
HCC + NASH 772 107 86.0 (83.6-88.5) 527 113 78.3 (74.9-82.0)
HCV 16 275 2354 85.5 (84.9-86.0) 14 630 3553 75.3 (74.6-76.1)
HCV/ALD 3841 495 87.0 (86.0-88.1) 3416 792 76.5 (75.0-77.9)
NASH 8997 1124 87.5 (86.8-88.1) 6621 1290 80.3 (79.4-81.3)

The significance of bold refers to alcoholic hepatitis group which is the patient population of interest in the paper.
ALD, alcoholic liver disease; CI, confidence intervals; HCC, hepatocellular carcinoma; HCV, hepatitis C virus; LT, liver transplantation; NASH, nonalcoholic steatohepatitis.
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One of the limitations in our analysis is the inability to 
exclude entries in the OPTN database that could possibly be 
incorrect diagnosis. In a recent study, among 124 recipients with 
a chart-review diagnosis of AH, only 35% had AH as the listing 
diagnosis in OPTN data.8 Therefore, an underestimation of the 
number of AH patients reported is likely. It could even be argued 
that the sharp increase in LTs for AH in 2018 is due to increased 
awareness and more accurate coding for AH. Although this is 
a possibility, it is unlikely because awareness and related pub-
lications have increased steadily since 2014. This is supported 
by our finding that the period 2014–2018 had more LTs for 
AH than the entire 10 years prior. Another limitation is the pos-
sibility of erroneous coding for other etiologies; the need for 
updated codes in OPTN data is a well-recognized challenge. 
Finally, the notable differences in age and MELD scores for the 
3 time periods we assessed underscores the lack of robust uni-
formity across these periods for the sake of comparison. The 
use of more precise definitions for AH patients qualifying for 
LT, perhaps using explant histology or the National Institute on 
Alcohol Abuse and Alcoholism consensus criteria,26 could pro-
vide a more accurate estimate on LT in AH.

The main strength of our study is that it represents the most 
up-to-date dynamic epidemiology of registrants and trans-
planted patients in the United States, with the focus on AH 
as the cause for LT and its comparison to other pathogenesis. 
Moreover, ours is also the first study to look at the overall 
patient and graft survival for AH patients receiving LT using 
OPTN data.

There has been a recent increase for AH as an indication for 
listing and receiving LT with the most striking increase in 2018, 
reflecting the shift in attitude toward performing LT in patients 
with AH. These patients had fewer comorbidities and were more 
likely to receive LT with favorable graft and survival outcomes. 
We believe that early LT for AH should be performed after care-
ful selection. We also recommend that this selection process 
needs to be revised and harmonized among LT centers in the 
United States. To do this, we will require more data such as pre- 
and posttransplant sobriety records, etc, and further research. 
Moreover, policymakers, insurers, and LT centers that still man-
date a 6-month sobriety rule need to reconsider such a require-
ment. Even though the 6-month sobriety rule is widely adopted, it 
is not an unconditional policy, and the United Network of Organ 
Sharing has never stipulated such a rule. Indeed, the American 
Association for the Study of Liver Diseases recently published 
a new guidance that supports considering selected patients with 
severe AH for LT.23 However, with the overall shortage of organs, 
if AH patients are more likely than in the past to receive LT, 
this will affect other indications and possibly mortality overall. 
Future studies need to estimate the effect on other pathogenesis.5
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