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Abstract

Background and Aims: Alcohol relapse after surviving an episode of

alcohol-associated hepatitis (AH) is common. However, the clinical features,

risk factors, and prognostic implications of recurrent alcohol-associated

hepatitis (RAH) are not well described.

Approach and Results: A registry-based study was done of patients

admitted to 28 Spanish hospitals for an episode of AH between 2014 and

2021. Baseline demographics and laboratory variables were collected.

Risk factors for RAH were investigated using Cox regression analysis. We

analyzed the severity of the index episodes of AH and compared it to that

of RAH. Long-term survival was assessed by Kaplan-Meier curves and

log-rank tests. A total of 1118 patients were included in the analysis, 125

(11%) of whom developed RAH during follow-up (median: 17 [7–36]

months). The incidence of RAH in patients resuming alcohol use was

22%. The median time to recurrence was 14 (8–29) months. Patients with

RAH had more psychiatric comorbidities. Risk factors for developing RAH

included age <50 years, alcohol use > 10 U/d, and history of liver

decompensation. RAH was clinically more severe compared to the first AH

(higher MELD, more frequent ACLF, and HE). Moreover, alcohol absti-

nence during follow-up was less common after RAH (18% vs. 45%,

p< 0.001). Most importantly, long-term mortality was higher in patients

who developed RAH (39% vs. 21%, p = 0.026), and presenting with RAH

independently predicted high mortality (HR: 1.55 [1.11–2.18]).

Conclusions: RAH is common and has a more aggressive clinical

course, including increased mortality. Patients surviving an episode

of AH should undergo intense alcohol use disorder therapy to

prevent RAH.

Abbreviations: ACLF, acute-on-chronic liver failure; AEEH, Asociación Española para el Estudio del Hígado; AH, alcohol-associated hepatitis; EASL, European
Association for the Study of the Liver; EASL-CLIF, European Association for the Study of the Liver, Chronic Liver Failure; MAH, moderate alcohol-associated hepatitis;
RAH, recurrent alcohol-associated hepatitis; SAH, severe alcohol-associated hepatitis.
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INTRODUCTION

Alcohol-associated hepatitis (AH) is a clinical entity that
may develop in patients with underlying alcohol-
associated liver disease at any stage and active alcohol
use. It is characterized by the recent onset of jaundice
and malaise, and it is frequently associated with acute
decompensation of liver disease. In severe cases, a
systemic inflammatory response develops, which may
lead to bacterial infections, acute-on-chronic liver failure
(ACLF), and death.[1]

AH places a significant burden on global health.
Although the epidemiology of AH has not been well
studied, recent reports suggest an increase in the
incidence of the disease, mainly in young adults.[2]

Moreover, mortality rates are high across the severity
spectrum of the disease, ranging from 10% to 20% at
1 year in moderate alcohol-associated hepatitis
(MAH)[3–5] to >30% at 28 days in severe alcohol-
associated hepatitis (SAH) and nonresponse to
corticosteroids.[6–9] Finally, health expenditures associ-
ated with AH are high due to the frequent development
of complications requiring a high amount of resources
and the need for readmissions in survivors.[10–12]

The cornerstone in the management of patients
after an episode of AH is the achievement of long-term
alcohol abstinence, which has been consistently
shown to be the main predictive factor of long-term
survival.[13–15] Published data regarding cumulative inci-
dence rates of alcohol relapse after one episode of AH are
conflicting. In Europe, these rates range from 35% to 65%
at 5 years,[14–16] while in the United States, they seem
higher, with reported rates as high as 37% at 30 days.[12]

Patients who resume alcohol consumption during follow-
up are at high risk of developing further complications
of liver disease.[14,17,18] One of these complications could
be a new episode of AH, a phenomenon that has
been termed as recurrent alcohol-associated hepatitis
(RAH).[19] Despite there being a notable proportion of
patients resuming alcohol consumption after the diagno-
sis of AH, the clinical features of RAH have not been
adequately described. To the best of our knowledge, only
one small retrospective case series describing patients
with RAH has been published to date.[19]

The aims of this study were to assess the incidence
of RAH, to characterize the episodes as well as to
identify those patients who are most likely to develop
RAH after surviving an AH episode, and to determine
the impact of RAH on survival.

METHODS

Study design and population

We performed a retrospective registry-based study of
patients admitted to 28 Spanish hospitals for an episode

of AH between January 1, 2014, and December 31,
2021. Patients with International Classification of
Diseases, 10th revision codes for AH (K70.10: Alcoholic
hepatitis without ascites; and K70.11: Alcoholic hepa-
titis with ascites) as primary or secondary diagnoses
were considered for inclusion. Patients who had a
history of AH prior to 2014 were not included in the
study. AH was defined according to the National
Institute on Alcohol Abuse and Alcoholism criteria as
“probable” or “definite” when a liver biopsy was
performed to establish the diagnosis (Supplemental
Table S1, http://links.lww.com/HEP/I308). First AH was
defined as an episode of “probable” or “definite” AH in a
patient with no history of AH. RAH was defined as any
episode of “probable” or “definite” AH occurring at least
3 months after a previous episode in a patient with a
history of AH during the study period. Admissions within
3 months of a previous AH episode were considered to
be related to the index AH.

Exclusion criteria were (1) HCC exceeding the Milan
criteria; (2) previous liver transplant; or (3) severe
extrahepatic disease, including extrahepatic neoplasia,
with a life expectancy of <6 months.

For the purpose of the study, we performed 2 types
of main analyses:

(1) Patients alive after first AH, comparing those who
presented RAH during follow-up versus those who
did not. Patients were considered to have survived
an index AH if they were alive at the time of
discharge from the hospital.

(2) Episodes of AH, comparing all first AH versus all
RAH, as well as paired episodes: first AH versus
RAH developing in the same patients. In this
analysis, we assessed all episodes, including those
resulting in death during the first admission.

We also performed sensitivity analyses in (1) SAH
versus MAH; and (2) RAH presenting before versus
after the start of the COVID-19 pandemic in Spain
(March 2020).

Both the MELD score and Maddrey discriminant
function score were used to classify AH episodes based
on severity: SAH if MELD > 20 or Maddrey ≥ 32; MAH
if MELD ≤ 20 or Maddrey <32.

Data collection

A careful review of the patients’ medical records was
performed by all participant centers. Data on demo-
graphics, substance use, comorbidities, history of liver
disease, clinical presentation, and laboratory tests at
admission were collected. Acute kidney injury was
defined following the European Association for the
Study of the Liver (EASL) Guidelines on Decompen-
sated Cirrhosis.[20] ACLF was defined according to the
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European Association for the Study of the Liver,
Chronic Liver Failure (EASL-CLIF) definition[21]; due to
the lack of detailed information on oxygen support in the
patients’ medical records, we adapted the definition of
respiratory failure to the need for endotracheal intuba-
tion in the absence of West Haven grade 3 and 4 HE.[22]

Furthermore, we gathered data on new decompensa-
tions of liver disease occurring during hospitalization.

Clinical information on follow-up was also collected,
including mortality, cause of death, and alcohol con-
sumption. Assessment of alcohol consumption was
based on data from the addiction unit and results of
biomarkers to identify alcohol consumption (ethyl
glucuronide) where available. In the remaining cases,
information on alcohol consumption was obtained by
patient self-reporting and/or by a family-member inter-
view in the liver unit. Patients lost to follow-up and those
with temporary alcohol relapses during follow-up were
considered nonabstinent on an assumption of a worst-
case scenario regarding missing data.

Data collected for each episode of AH were recorded
in independent confidential electronic case report forms.
We created an electronic database in the Research
Electronic Data Capture platform, which was managed
by the main researcher of the study (Jordi Gratacós-
Ginès) and by an external professional appointed by the
board of the Asociación Española para el Estudio del

Hígado (AEEH).

Statistical analysis

Categorical variables were expressed as frequencies
and percentages and compared by Chi-squared or
Fischer tests. Quantitative variables were expressed as
the median and interquartile range (25th–75 percentile)
and were analyzed using t test (normal distribution),
Mann-Whitney test (non-normal distribution), or Wil-
coxon. Factors associated with the recurrence of AH
and death were studied with Cox regression analysis
and expressed as HR. For the multivariate analyses, we
included variables with a p-value <0.05 in the univariate
analyses and those that were deemed clinically relevant
(ie, sex). The Youden Index was applied to continuous
variables to identify the value with the best perform-
ance. Survival curves were calculated with the Kaplan-
Meier model and compared with the log-rank test. For
the survival analysis, patients who underwent a liver
transplant were censored at the time of transplant.
Transplant-free survival was also assessed. A compet-
ing risk analysis was not performed owing to the low
incidence of liver transplantation (< 5% of the study
population). Given that the definition of RAH used
implied a 3-month survival after the first AH episode,
patients who died or were lost to follow-up within
3 months from the first admission were excluded from
patient survival analysis but were included in all other

patient analyses as well as episode analyses. The
significance level for all statistical tests was set at 0.05
two-tailed. All statistical analyses were performed using
SPSS version 25.0.0.1.

Ethical aspects

All research was conducted in accordance with both the
Declaration of Helsinki and Istanbul. The study protocol
was approved by the Ethics Committee of the Hospital
Clinic of Barcelona in March 2021 and received a
waiver of informed consent. It was also approved by the
Ethics Committees of all the participating centers in the
months following.

RESULTS

Baseline characteristics and incidence of
RAH

In the study period, 1285 patients were admitted with the
clinical diagnosis of AH. One hundred sixty-seven
patients were excluded from the analysis. The main
cause for exclusion from the patient analysis was death
during first admission (n = 154), to include only patients
at risk of RAH. Of the remaining 1118 patients, 125 (11%)
presented RAH during follow-up (Figure 1). Thirty-eight
(3%) patients experienced multiple recurrences; the
greatest number of recurrent episodes diagnosed in a
single patient was 3. Median follow-up was 17 [7–36]
months and the median time to recurrence was 14[8–29]

months. Baseline characteristics are shown in Table 1.
At first presentation, patients who later developed
RAH were younger, and had a higher proportion of
psychiatric comorbidity as well as history of hepatic
decompensations. Ascites was the most frequent
previous liver decompensation (34%), followed by overt
HE (13%).

Out of the 1118 patients included, 439 (39%) had a
specialized follow-up in an addiction unit (ethyl glucu-
ronide available in 151 [34%]), 560 (50%) did not, and in
119 (11%) data on addiction follow-up were missing. As
expected, alcohol consumption rates after discharge
were different between patients who developed RAH
and patients who did not (100% vs. 51% of the patients
resumed alcohol consumption after the index episode,
respectively, p< 0.001). When considering only patients
who resumed alcohol consumption during the 17-month
follow-up (n = 569, 51%), the incidence of RAH was
22% (Figure 2). In this subgroup of patients, baseline
characteristics were similar to those of the total study
cohort (Supplemental Table S2, http://links.lww.com/
HEP/I308).

Out of the 1118 patients with AH, 690 (62%)
presented with SAH, and of these, 72 (10%) presented

624 | HEPATOLOGY

© 2024 American Association for the Study of Liver Diseases. Published by Wolters Kluwer Health, Inc. Unauthorized reproduction of this article prohibited.

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
://jo

u
rn

a
ls

.lw
w

.c
o
m

/h
e
p
 b

y
 B

h
D

M
f5

e
P

H
K

a
v
1
z
E

o
u
m

1
tQ

fN
4
a
+

k
J
L
h
E

Z
g
b
s
IH

o
4
X

M
i0

h
C

y
w

C
X

1
A

W
n

Y
Q

p
/IlQ

rH
D

3
i3

D
0
O

d
R

y
i7

T
v
S

F
l4

C
f3

V
C

1
y
0
a
b
g
g
Q

Z
X

d
g
G

j2
M

w
lZ

L
e
I=

 o
n
 0

8
/2

3
/2

0
2
4

http://links.lww.com/HEP/I308
http://links.lww.com/HEP/I308


recurrent SAH during follow-up. The demographics and
history of these patients were highly comparable to
those of the total cohort (Supplemental Table S3, http://
links.lww.com/HEP/I308).

Alcohol consumption rates after discharge among
patients with SAH were equivalent to those of the total
cohort (100% in recurrent SAH during follow-up vs. 51%
in patients without recurrence, p<0.001).

Risk factors for RAH

We analyzed the factors associated with AH recurrence
in the study cohort. The univariate Cox regression
analysis identified age <50 years, history of psychiatric
comorbidity and hepatic decompensations, alcohol
use >10 /d, and other drug use (not including tobacco).
In the multivariate Cox regression analysis, age
<50 years (HR: 1.99 [1.36–2.91]), alcohol use >10 U/
d (HR: 1.58 [1.09–2.30]), and prior hepatic decom-
pensations (HR: 2.58 [1.76–3.77]) remained as inde-
pendent risk factors of AH recurrence (Table 2). An
additional multivariate Cox regression analysis was
performed adding the follow-up variable of alcohol
consumption. In this model, besides resuming alcohol
consumption, age <50 years and a history of liver
decompensations were still shown to be independent
risk factors of recurrence (Supplemental Table S4,
http://links.lww.com/HEP/I308).

In the subgroup of patients with SAH, factors
independently associated with recurrence were age
<50 years (HR: 2.06 [1.27–3.36]) and prior hepatic
decompensation (HR: 2.19 [1.35–3.55]).

Characteristics and severity of first AH
versus RAH episodes

We next compared the characteristics of all first versus all
RAH episodes, including episodes occurring in patients
who died within 3 months of the first admission. During
the study period, we recorded 1,446 admissions due to
AH. Of those, 171 (11.8%) were classified as RAH and
1275 (88.2%) as first AH. Median follow-up was 11 [3–24]
months after RAH and 15 [6–32] months after the first
AH. The main characteristics of the episodes are shown
in Table 3. Notably, episodes of RAH were more severe
as shown by significant differences in multiple relevant
prognostic variables: higher Maddrey discriminant
function, MELD and Child-Pugh scores, lower platelet
count, and higher international normalized ratio. We also
found a higher proportion of ACLF at admission, with no
significant differences in the percentages of individual
organ failures (Supplemental Table S5, http://links.lww.
com/HEP/I308). In addition, the development of overt HE
during hospitalization was also more frequent when
being admitted for RAH.

The analysis of paired episodes of the first AH and first
RAH revealed very similar findings (Supplemental Table
S6, http://links.lww.com/HEP/I308); admissions due to
RAH had a higher Maddrey discriminant function, plus
higher MELD and Child-Pugh scores. Moreover, a greater
impairment in liver function was shown with every further
recurrence (Supplemental Table S7, http://links.lww.com/
HEP/I308). A nonstatistically significant trend toward a
higher proportion of ACLF at admission in RAH was also
observed when analyzing paired episodes. In this
analysis, recurrent admissions had a higher percentage

1285 Patients with AH

125 Patients who

developed RAH

993 Patients who did not

develop RAH

167 excluded:

- 154 Death on first episode of AH

- 5 HCC exceeding Milan criteria

- 3 Lack of information on outcome

- 3 Liver transplant prior to AH

- 2 Severe extrahepatic disease

1118 Patients alive after first episode of AH

F IGURE 1 Study flowchart. Abbreviations: AH, alcohol-associated hepatitis; RAH, recurrent alcohol-associated hepatitis.
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of renal failure, as well as trends toward a greater
proportion of organ failure in the remaining systems
(Supplemental Table S8, http://links.lww.com/HEP/I308).

Interestingly, the probability of maintaining alcohol
abstinence throughout the follow-up period was notably
lower after an episode of RAH than after the first AH
(18% vs. 45%, p<0.001; OR for RAH: 0.29 [0.18–0.45]).
Of note, neither the disease severity at first presentation
(SAH or MAH) nor the steroid response based on Lille
score at day 7 <0.45 was associated with alcohol
abstinence, although there was a trend toward higher
abstinence rates after SAH when compared to MAH (OR
for abstinence in SAH: 1.25 [0.97–1.61]).

When performing a sensitivity analysis in SAH
episodes, we found 974 (67%); of those, 847 (86%)
were first AH and 132 (14%) were RAH. Liver tests and

liver function scores were similar between the first and
RAH episodes. Of note, the development of HE during
hospitalization was significantly more common in RAH
(31% vs. 44%, p = 0.003). With respect to treatment,
episodes of RAH were less frequently treated with
steroids (68% vs. 55%, p = 0.002), although response
rates were comparable (49% vs. 58%, p = 0.134). The
main characteristics of these episodes are shown in
Supplemental Table S9, http://links.lww.com/HEP/I308.

We performed a subanalysis of RAH from the
prepandemic versus pandemic periods. Interestingly,
we found no differences in liver function tests and
prevalence of decompensation and ACLF (Supplemen-
tal Table S10, http://links.lww.com/HEP/I308). Survival
of RAH was not significantly different when comparing
patients diagnosed in the prepandemic versus

TABLE 1 Baseline demographics and history of patients included in the study, divided into 2 groups depending on the status of recurrence at
the end of follow-up

Patients without RAH during
follow-up (n=993)

Patients with RAH during
follow-up (n= 125) p

Age (y) 52 (45–58) 47 (41–55) <0.001

Sex (female) 271 (27) 36 (29) 0.742

Marital status (married/partner)a 270 (42) 36 (41) 0.979

Residence in rural areaa 293 (45) 36 (36) 0.101

Working status (active worker)a 186 (31) 23 (28) 0.364

Education (college/university)b 119 (25) 14 (22) 0.538

Obesity (BMI > 30)c 169 (21) 22 (21) 0.878

Type 2 diabetes 109 (11) 13 (11) 0.845

Psychiatric comorbidity 206 (21) 36 (29) 0.043

Alcohol use (U/d) 10 (6–13) 10 (7–15) 0.174

Duration of alcohol use (y) 20 (12–30) 23 (15–31) 0.299

Binge drinkinga 361 (60) 58 (60) 0.904

Tobacco used 559 (59) 75 (64) 0.658

Other drug used 119 (13) 22 (19) 0.096

Clinical stage of liver disease before
admission

— — 0.004

No history of liver disease 460 (46) 41 (32) —

Fibrosis without cirrhosis 75 (8) 11 (9) —

Compensated cirrhosis 235 (24) 28 (22) —

Decompensated cirrhosis 165 (17) 37 (30) —

Othere 58 (6) 8 (6) —

Previous hepatic decompensation 225 (23) 48 (39) <0.001

Ascites 200 (20) 42 (34) <0.001

Spontaneous bacterial peritonitis 14 (1) 7 (6) 0.001

Overt HE 47 (5) 16 (13) <0.001

Bleeding due to PHT 52 (5) 13 (10) 0.018

Bold values indicate statistically significant differences.
aMissing datum in 30%–40%.
bMissing datum in 50%–60%.
cMissing datum in <20%.
dMissing datum in <5%.
eViral hepatitis without fibrosis (n = 12), metabolic dysfunction–associated steatotic liver disease (n = 43), not specified (n = 11).
Values are absolute count (percentage).
Abbreviations: PHT, portal hypertension; RAH; recurrent alcohol-associated hepatitis.
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pandemic periods (78% vs. 65% at 1 year, p = 0.084).
Furthermore, the time of presentation was not associ-
ated with higher alcohol abstinence (OR for the
prepandemic period: 1.61 [0.61–4.28]).

Survival of the study cohort and effect of
RAH on prognosis

At the time of the last follow-up visit, 47 (39%) patients
who developed RAH had died, compared to 150 (21%)
patients who did not develop RAH (p = 0.026)
(Figure 3). Causes of death in both groups are listed
in Supplemental Table S11, http://links.lww.com/HEP/
I308. Fifty-five (5%) patients underwent liver transplan-
tation during follow-up, 50 in the group of patients
without RAH and 5 in the group with RAH. A trend
toward lower transplant-free survival in patients with
RAH was also observed (58% in RAH vs. 75% in
patients without RAH, p = 0.176). One hundred fifty-six
(14%) patients were lost to follow-up and thus not
included in the survival analyses.

As the episodes of RAH were more severe in terms of
liver function impairment and the presence of ACLF, we
also aimed at assessing the impact of these episodes on
survival by comparing the survival rates at different time
points after presenting a first AH and an RAH. Notably,
survival was lower after RAH compared to the first AH at
every point in time, although statistical significance was
only reached after 12 months of follow-up (Table 4A).

Survival rates at different time points in the subgroup
of SAH and MAH are shown in Table 4B, C,
respectively. In SAH, survival was lower after RAH
compared to the first AH throughout the follow-up, but
statistical significance was only observed beyond
24 months in this subpopulation. In MAH, survival
rates were lower after RAH only beyond 12 months and,
similarly, statistical significance was reached at 24 and
36 months.

To further identify the impact of RAH on survival, we
analyzed the baseline factors that were associated with
mortality in this cohort. Interestingly, presenting RAH
was one of them (HR: 1.53 [1.05–2.23]). Other
independent factors associated with mortality were

TABLE 2 Univariate and multivariate analysis of baseline risk factors for AH recurrence

Univariate analysis Multivariate analysis

Variable HR p 95% CI HR p 95% CI

Age < 50 (y) 1.969 < 0.001 1.374–2.821 1.988 <0.001 1.356–2.914

Sex (female) 0.881 0.523 0.598–1.298 0.889 0.581 0.584–1.351

Psychiatric comorbidity 1.481 0.047 1.005–2.183 1.427 0.085 0.952–2.139

Alcohol use > 10 U/d 1.591 0.010 1.117-2.266 1.583 0.016 1.091-2.297

Duration of alcohol use (y) 1.007 0.471 0.988–1.025 — — —

Tobacco use 1.220 0.300 0.838–1.775 — — —

Other drug use 1.633 0.039 1.026–2.600 1.053 0.839 0.641–1.730

Previous hepatic decompensation 2.309 < 0.001 1.605–3.321 2.575 <0.001 1.758–3.771

Bold values indicate statistically significant differences.

49% 51%

78%

22%

Abstinent from alcohol after first AH

Resumed alcohol consumption after first AH Developed RAH

Did not develop RAH

F IGURE 2 Incidence of RAH in patients who resumed alcohol consumption after surviving a first AH. Abbreviations: AH, alcohol-associated
hepatitis; RAH, recurrent alcohol-associated hepatitis.
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older age, ACLF at admission, higher leukocyte count,
lower platelet count, and higher values of MELD and
Child-Pugh scores (Table 5).

DISCUSSION

In this study, we have described the clinical features of
RAH in a large and multicentric cohort of patients. To our
knowledge, this is the first large study assessing this
clinical condition. We have determined the risk factors that
identify the subgroup of patients at higher risk for RAH and
demonstrated that recurrent episodes are intrinsically
more severe and have a notable impact on prognosis.

In our study cohort, in addition to alcohol relapse,
which is a sine qua non condition for the development of
RAH, age below 50 years and previous decompensa-
tions of liver disease were also risk factors for RAH. The
fact that younger age was found to be an independent
risk factor for recurrence might reflect a more severe
alcohol use disorder with different drinking patterns[23] in
these patients or even an intrinsic tendency of some
individuals to progress to more severe forms of liver
disease. Moreover, considering that recent studies have
pointed to a higher incidence of AH in younger patients,[2]

greater attention should be paid in the coming years to
the possibility of increased admissions due to RAH. The
association between prior decompensations and AH

TABLE 3 Main characteristics of first AH and RAH episodes

First AH (n=1275) Recurrent AH (n= 171) p

Hepatic decompensation at admission 771 (60) 105 (61) 0.852

Ascites 702 (55) 89 (52) 0.407

Spontaneous bacterial peritonitis 48 (4) 2 (1) 0.079

Overt hepatic encephalopathy 233 (18) 41 (24) 0.073

Bleeding due to PHT 72 (6) 10 (6) 0.914

Bacterial infection at admission 224 (18) 34 (20) 0.464

Acute kidney injury at admission 202 (16) 27 (16) 0.977

Acute-on-chronic liver failure at admission 163 (13) 33 (19) 0.025

SAH 847 (66) 132 (77) 0.004

Laboratory tests

C-reactive protein (mg/dL) 4.2 (1.7–10.5) 5.0 (1.9–13.3) 0.413

Serum creatinine (mg/dL) 0.7 (0.6–0.9) 0.7 (0.6–0.9) 0.625

AST(IU/L) 143 (100–219) 154 (110–225) 0.260

ALT (IU/L) 54 (36–82) 55 (37–80) 0.879

GGT (IU/L) 425 (169–1052) 279 (146–700) 0.007

AP (IU/L) 172 (124–254) 179 (123–236) 0.502

Total bilirubin (mg/dL) 8.8 (5.5–15.2) 10.3 (6.2–16.0) 0.059

Albumin (g/L) 27 (24–31) 26 (23–30) 0.053

Leukocytes (x109/L) 7.9 (5.8–11.4) 7.1 (5.2–10.0) 0.007

Platelets (x10^9/L) 99 (66–154) 79 (44–109) <0.001

INR 1.6 (1.4–2.0) 1.8 (1.4–2.1) 0.004

Liver function scores

Maddrey discriminant function 40 (25–60) 43 (31–64) 0.037

MELD 21 (17–25) 22 (19–26) 0.005

ABIC 7.7 (6.8–8.7) 7.8 (6.9–8.6) 0.861

Child-Pugh score 10 (9–11) 10 (9–12) 0.037

Complications during hospitalization

Spontaneous bacterial peritonitis 57 (4) 9 (5) 0.667

Overt HE 292 (23) 61 (36) <0.001

Bleeding due to PHT 76 (6) 14 (8) 0.262

Bacterial infection 361 (28) 53 (31) 0.478

Values are median (± IQR) or absolute count (percentage).
Bold values indicate statistically significant differences.
Abbreviations: ABIC, age-bilirubin-INR-creatinine; AH, alcohol-associated hepatitis; AP, alkaline phosphatase; GGT, gamma-glutamyl transferase; PHT, portal
hypertension; SAH: severe alcohol-associated hepatitis.
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recurrence suggests that patients with more advanced
liver disease are at higher risk of recurrence. Further-
more, studies in patients post-liver transplantation have
also found an association between previous decompen-
sations of liver disease and harmful use of alcohol,[24]

which may at least in part explain the higher risk of
recurrence in this population. However, a survival benefit
of early liver transplantation was observed in patients
with previous decompensations, suggesting that patients
with RAH may also be candidates for early liver
transplantation. Nevertheless, taking into account the
high rates of alcohol relapse in our study, this indication
should be taken with caution and only considered in
highly selected patients.

Patients presenting with RAH constitute a population
with an alarming severity of alcohol use disorder, as
patients resumed alcohol consumption even after
experiencing a previous AH episode, a clinical event
that is associated with high morbidity and mortality.
Alcohol abstinence rates in our study remained
extremely low even after RAH, as more than 80% of
the patients resumed alcohol consumption during
follow-up. These results support the need for targeted
and specialized treatment for alcohol use disorder in

patients at risk of RAH and in patients presenting with
RAH. The optimal treatment should be based on the
combination of addiction counseling and pharmaco-
logical therapy, which has been shown to be safe and to
improve alcohol abstinence rates in patients with
advanced liver disease in a recent systematic review
and meta-analysis.[25] However, few patients with AH
were included in this study and, therefore, further
research is needed to confirm these findings in this
specific population.

In this study, we also described the characteristics of
the RAH episodes. We found that these episodes are
clinically more severe, as shown by a higher proportion
of ACLF, worse liver function, and lower platelet levels,
as an indirect marker of more severe portal hyper-
tension. Moreover, patients admitted for RAH were
more prone to developing HE during hospitalization. All
these features, together with the fact that these patients
already have a higher proportion of previous liver-
related complications, suggest that RAH is possibly
taking place in more advanced stages of liver disease.
A relevant message for hepatologists treating patients
with AH would be that patients presenting a recurrent
episode of AH have per se a greater probability of

Patients at risk

Single 

RAH 

725

119

523 319 209 140 77 41 13 2

105 80 57 36 22 8 4 1

30 12 24 36 48

Time (months)

C
u

m
u

la
ti

v
e

 s
u

rv
iv

a
l

60

Single AH

RAH

72 84 96
0.0

0.2

0.4

0.6

0.8

1.0

F IGURE 3 Kaplan-Meier curves showing the survival of patients who did not develop RAH during follow-up (single AH) and patients who did
develop RAH (RAH group). p = 0.026 (log-rank test). Abbreviations: AH, alcohol-associated hepatitis; RAH, recurrent alcohol-associated
hepatitis.
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developing complications of liver disease and dying
from liver-related causes. Furthermore, a second
hospitalization for AH reflects an uncontrolled alcohol
addiction, which limits significantly the access to early
liver transplantation thus hindering yet further the
survival of these patients. Consequently, close moni-
toring to rule out complications, infections, and organ
failures is needed to decrease mortality rates in these
patients.

This study has some limitations that should be
acknowledged. First, patients were selected based on
International Classification of Diseases, 10th revision
codes; although this is an accepted and widely used
strategy in registry-based studies,[26,27] the possibility of
certain selection bias due to miscoding of patients cannot
be excluded. The fact that patient information was
collected retrospectively using medical records may also
add bias. However, this limitation was partially overcome
by the multicentric design including mostly tertiary care
centers and by performing a close monitoring of the
database, guaranteeing the granularity of the data.
Moreover, the Spanish health care system shares

electronic medical records with all public health institutions,
so the possibility of missing relevant clinical information is
very low. Additionally, lost to follow-up rate in our studywas
low compared to cohort studies in patients with AH,[28]

which is amajor strength of our study. Finally, an additional
limitationmay be the arbitrary requirement of a minimum 3-
month span between episodes of AH to consider the
second admission as a recurrence. Nevertheless, studies
on the natural history of AH have described this period as
the time frame in which the changes in liver function may
be attributable to AH.[29,30] Furthermore, the paired analysis
indicated worsening of liver function in recurrent admis-
sions, supporting the idea that second admissions were
indeed new episodes of AH.

In conclusion, RAH is common in patients with a prior
AH; it is intrinsically more severe compared to the first AH
and is associated with increased mortality. Close mon-
itoring and specialized addiction therapy in follow-up
should be considered for all patients with AH, with special
attention being given to younger patients who have a
history of prior hepatic decompensations, especially if
they are being admitted for a recurrent episode of AH.

TABLE 4 Survival rates at different time points after an episode of first AH versus RAH in (A) the total cohort; (B) the subgroup of SAH
episodes; and (C) the subgroup of MAH

(A) First AH (n=1218)a Recurrent AH (n= 162)a p
c

Alive at 1 mo 1093 (90) 140 (86) 0.198

Alive at 3 mo 1013 (83) 132 (82) 0.591

Alive at 6 mo 973 (80) 120 (74) 0.077

Alive at 12 mo 897 (75) 104 (64) 0.008

Alive at 24 mo 823 (70) 87 (54) <0.001

Alive at 36 mo 775 (67) 84 (52) <0.001

(B) First SAH (n=812)a Recurrent SAH (n=125)a pc

Alive at 1 mo 692 (85) 103 (82) 0.413

Alive at 3 mo 619 (76) 95 (76) 0.995

Alive at 6 mo 586 (72) 84 (67) 0.252

Alive at 12 mo 528 (66) 73 (58) 0.105

Alive at 24 mo 473 (60) 60 (48) 0.010

Alive at 36 mo 441 (57) 58 (46) 0.025

(C) First MAH (n=401)b Recurrent MAH (n=37)b pc

Alive at 1 mo 396 (99) 37 (100) 1.000

Alive at 3 mo 390 (97) 37 (100) 0.610

Alive at 6 mo 383 (96) 36 (97) 1.000

Alive at 12 mo 365 (92) 32 (87) 0.217

Alive at 24 mo 346 (89) 28 (76) 0.031

Alive at 36 mo 330 (88) 27 (73) 0.021

First AH episodes were censored at the time of recurrence.
Bold values indicate statistically significant differences.
aInformation on outcome missing in <5%.
bInformation on outcome missing in 5%–10%.
cChi-square test.
Abbreviations: AH, alcohol-associated hepatitis; MAH, moderate alcohol-associated hepatitis; RAH, recurrent alcohol-associated hepatitis; SAH, severe alcohol-
associated hepatitis.
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TABLE 5 Univariate and multivariate analysis of baseline risk factors of mortality

Univariate analysis Multivariate analysis

Variable HR p 95% CI HR p 95% CI

Age (y) 1.035 < 0.001 1.025-1.046 1.034 <0.001 1.018-1.049

Sex (female) 0.834 0.098 0.673-1.034 0.825 0.198 0.616-1.105

Alcohol use > 10 U/d 1.103 0.323 0.908–1.340 — — —

Obesity 1.504 < 0.001 1.181–1.914 1.207 0.207 0.901–1.618

Type 2 diabetes 1.472 0.004 1.131–1.917 1.305 0.155 0.904–1.884

Recurrent AH 1.414 0.012 1.077-1.855 1.529 0.028 1.048–2.230

Previous hepatic decompensation 1.729 < 0.001 1.425–2.098 1.049 0.749 0.781–1.409

Decompensation at admission 2.111 < 0.001 1.697–2.627 0.965 0.849 0.668–1.394

Bacterial infection at admission 1.392 0.004 1.109–1.748 1.048 0.773 0.762-1.442

ACLF at admission 2.766 < 0.001 2.213–3.458 1.438 0.031 1.033–2.002

C-reactive protein at admission 0.996 0.397 0.988–1.005 — — —

AST (IU/L) 0.999 0.128 0.998–1.000 — — —

ALT (IU/L) 0.996 0.002 0.994–0.999 1.000 0.698 0.997–1.002

GGT ([IU/L]x10) 0.992 < 0.001 0.990–0.994 0.998 0.186 0.995–1.001

AP (IU/L) 0.998 < 0.001 0.997–0.998 0.999 0.284 0.998–1.001

Albumin (g/L) 0.942 < 0.001 0.924–0.960 0.987 0.369 0.959-1.016

Leukocytes (x109/L) 1.019 0.044 1.001–1.037 1.034 0.024 1.004–1.065

Platelets (x109/L) 0.996 < 0.001 0.995–0.998 0.997 0.005 0.995–0.999

MELD score 1.074 < 0.001 1.064–1.083 1.042 <0.001 1.021–1.064

Child-Pugh score 1.467 < 0.001 1.371–1.571 1.187 0.014 1.036–1.360

Note: Presenting with an episode of RAH was an independent risk factor for death.
Bold values indicate statistically significant differences.
Abbreviations: ACLF, acute-on-chronic liver failure; AH, alcohol-associated hepatitis; AP, alkaline phosphatase; GGT, gamma-glutamyl transferase.
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