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Abstract

Background: Severe alcohol-associated hepatitis (sAH) is a well-charac-

terized disease with high short-term mortality. However, there is limited

research on those with a “less severe condition” (moderate AH). This study

aims to characterize in-depth patients with moderate AH (mAH), including

the performance of mortality scoring systems, key prognostic factors, and

survival over time.

Methods: A multicenter retrospective cohort study (2009–2019) included

patients with mAH (MELD score ≤ 20 at admission). Cox regression and

receiver operating characteristic curves with AUC were used for analysis.

Results: We included 1845 patients with AH (20 centers, 8 countries) be-

tween 2009 and 2019. mAH was defined as a MELD score ≤ 20 at admis-

sion. Twenty-four percent met the criteria for an mAH episode. Patients with

mAH tend to be older and have a higher proportion of females, with a median

MELD of 17 (15–19), Maddrey discriminant function (mDF) of 33 (22–40), the

trajectory of serum bilirubin of 0.83 (0.60–1.21), and neutrophil-to-lympho-

cyte ratio (NLR) of 5 (2.96–8.60). The primary causes of death in mAH

included multiple organ failure (34.1%) and infections (16.6%). The cumu-

lative survival rates at 30, 90, and 180 days were 94.3%, 90.4%, and 88.2%,

respectively. In multivariable analysis, age was the only significant predictor

of 30-day mortality (HR 1.49, 95% CI: 1.27–1.76, p< 0.001). Mortality pre-

diction models showed poor performance, with AUC for MELD (0.671), mDF

(0.726), trajectory of serum bilirubin (0.733), and NLR (0.697).

Conclusions: Patients with moderate AH exhibited a mortality of 11.8% at

6 months, primarily driven by multiple organ failure and infections. These

Abbreviations: AH, alcohol-associated hepatitis; ALD, alcohol-associated liver disease; mDF, Maddrey discriminant function; NIAAA, National Institute on Alcohol
Abuse and Alcoholism; NLR, neutrophil-to-lymphocyte ratio; TSB, Trajectory of Serum Bilirubin.
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patients also exhibit a different clinical profile compared to those with sAH.

Tailored models and therapeutic strategies are needed to improve long-term

outcomes in mAH.

Keywords: alcohol, alcohol-associated hepatitis, alcohol-associated liver
disease, cirrhosis, end-stage liver disease, outcome prediction

INTRODUCTION

Alcohol-associated liver disease (ALD) is a growing
global health problem.[1] The high morbidity and
mortality, as well as the associated health care burden,
accelerated during the COVID-19 pandemic, becoming
an even more concerning factor among young individ-
uals and women.[2] Differences across races have also
been observed, with a greater impact on Native
Americans and Hispanics, who are experiencing some
of the largest increases in ALD rates.[3] Additionally,
regions such as Europe and the Americas, have the
highest alcohol-attributable deaths and disability-
adjusted life-years attributable to alcohol intake
worldwide.[4] This is particularly worrisome in areas with
important social inequities and other impaired determi-
nants of health.[5–7] Severe alcohol-associated hepatitis
(sAH) represents an acute presentation of ALD and is a
fatal condition with high short-term mortality.[8] This
condition is characterized by a sudden onset of
jaundice, malaise, decompensated liver disease, and
coagulopathy.[9] Individuals with sAH usually develop
bacterial infections, acute-on-chronic liver failure, and
multiorgan failure.[10] Consequently, patients with sAH
could have a mortality of 30% at 28 days, along with
long-term mortality that could be up to 50% at one
year.[11–13]

In this context, AH is classified as Severe AH or
moderate AH (nonsevere AH). The severity of AH is
commonly assessed using the Maddrey discriminant
function (mDF)[14] or the Model for End-Stage Liver
Disease (MELD) score[15] in clinical practice. Severe AH
(sAH) is defined by an mDF of ≥ 32 or a MELD score
> 20, while nonsevere or moderate AH (mAH) is
characterized by mDF < 32 or a MELD score ≤ 20 (1).

In sAH, MELD has a better performance than mDF in
classifying patients at a higher risk of short-term
mortality.[15,16] While the incidence of mAH remains
somewhat elusive, it appears to surpass that of its
severe counterpart. Despite the predominant focus on
sAH in numerous investigations, recent studies have
shown that an episode of mAH could also reach
mortality rates of at least 6% and 12% at 28 days and
90 days, respectively.[17,18] The natural history, prog-
nostic factors, and management of mAH are not well
established, given that the vast majority of studies so far

have focused on sAH. The approach to its treatment
rests upon 3 pivotal cornerstones: sustained abstinence
from alcohol over an extended period, provision of
essential nutritional support, and adept handling of the
complications stemming from liver impairment.[13]

Unfortunately, mAH remains inadequately under-
stood concerning its natural progression and the most
effective management and treatment strategies, despite
its substantial morbidity and mortality.[8] Only a limited
number of studies have investigated the natural course
of this disease during the past few decades, leaving a
significant knowledge gap regarding risk stratification
and therapeutic approaches in this scenario. In a recent
retrospective study comparing patients with mAH and
sAH, patients with mAH were older and had a lower
prevalence of cirrhosis compared to those with sAH. It
was also found that age, acute kidney injury, and
corticosteroid use were associated with an increased
risk of 90-day mortality.[18]

Another area with limited evidence is the role of
different scoring systems in classifying the severity of
this condition. Various scores, such as MELD, mDF,
trajectory of serum bilirubin (TSB), and the neutrophil-
to-lymphocyte ratio (NLR), have been validated for
sAH.[14,15,19,20] However, their validity and utility in mAH
remain uncertain. Consequently, this study aims to
characterize patients with mAHs on a global scale,
assess the performance of traditional scoring systems
to predict mortality, identify relevant prognostic factors,
and evaluate short to medium-term survival outcomes.

METHODS

Study design and participants

We conducted a retrospective cohort analysis using
registry data, including individuals admitted for moder-
ate and severe AH based on the well-defined clinical
standards outlined by the National Institute on Alcohol
Abuse and Alcoholism (NIAAA).[21] mAH was defined by
a MELD score of < 21, given the evidence of its
superior performance compared to the mDF.[15,16]

Patients included in the study had a history of alcohol
consumption (>60 g/d for men and > 40 g/d for
women), aspartate aminotransferase levels <400 U/L
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with an aspartate aminotransferase/alanine amino-
transferase ratio >1.5, serum GGT > 80 mg/dL, serum
total bilirubin > 3.0 mg/dL, and abnormal coagulation
tests (prolonged prothrombin time and/or international
normalized ratio [INR] values). The diagnosis of
cirrhosis was determined based on medical history
and imaging methods, including ultrasound, transient
elastography, computed tomography, and magnetic
resonance imaging.

Exclusion criteria included individuals under 18 years
old, pregnant individuals, those with aspartate amino-
transferase and/or alanine aminotransferase levels
exceeding 400 IU/mL, patients who had abstained from
alcohol for more than 60 days before presentation,
cases of DILI, ischemic hepatitis, biliary duct blockage,
viral hepatitis, autoimmune hepatitis, or Wilson disease.
Additionally, we excluded cases of hepatocellular
carcinoma beyond the Milan criteria, other neoplasms
with a life expectancy of < 6 months, or a history of
severe extrahepatic conditions indicating a survival
chance of less than 6 months.

Data collection

We conducted a retrospective analysis by reviewing the
medical records of hospitalized patients diagnosed with
severe AH using the previously outlined criteria,
covering the period from January 2009 to January
2019. We documented laboratory results conducted
during admission, including MELD, mDF, trajectory of
serum bilirubin (TSB), NLR, infections, mortality, and
causes of death at 90 days. In the TSB, patients
categorized as “fast fallers” (bilirubin < 0.8 x admission
value at day 7) were deemed not to benefit from
corticosteroid treatment or were nonsevere patients, as
per the original publication of this score.[19] Regarding
NLR, values between 5 and 8 were considered
indicative of responsive patients.[20] It was not possible
to obtain a record of the amount of alcohol consump-
tion, whether they achieved abstinence after episodes
of AH, or if they needed to start therapy for alcohol use
disorder. Access to this data was restricted to the
research team, and we obtained a waiver of informed
consent from each participating center. The project was
approved by the ethics committee of the Pontificia
Universidad Católica de Chile. This study was con-
ducted under Good Clinical Practice guidelines, and the
Declaration of Helsinki and Istanbul.

Statistical analysis

We assessed the distribution of data using the Shapiro-
Wilk test. Continuous data were characterized by
presenting the mean and SD, while non-normally
distributed data using the median and IQR. Nominal

data were depicted using percentages. Comparison of
numerical variables with normal distribution employed
the Chi-squared test and either Student t test or
ANOVA. Nonparametric tests were applied for numer-
ical variables that did not follow a normal distribution. In
instances involving multiple proportions, the p value
was determined using binomial regression with a log
link function.

The primary endpoint of this study was 30-day
mortality among patients with mAH. Secondary end-
points included 90-day and 180-day mortality, key
variables associated with increased mortality in mAH,
and the evaluation of the performance of traditional
models in predicting short-term mortality. The use of
competing risk models was evaluated, treating trans-
plantation as a censoring event. However, no differ-
ences were observed in the cumulative incidence, so it
was decided not to use this type of model (Supplemen-
tal Figure S1, http://links.lww.com/HC9/B939). To ana-
lyze our time-to-morality outcome, we used a Cox
proportional hazards regression available in the survival
package available for R adjusting by age, sex, MELD
score, mDF score, plasma creatinine, total bilirubin,
sodium, albumin, international normalized ratio, use of
corticoids, history of cirrhosis, and infections. We scaled
all continuous variables to have a mean of 0 and an SD
of 1. The log HRs are then interpreted as the change in
the log hazard associated with a 1 SD change in the
variable. We used complete case analysis and removed
those individuals with missing data from the analysis.
To evaluate if there were variations in survival among
patients with mAH with different MELD scores, patients
were stratified with MELD scores of 8, 12, 15, 18, and
20. This approach aimed to determine individuals with
significantly lower mortality—as a “mild” AH episode.
Receiver operating characteristic curves were used to
evaluate the performance of different scores in predict-
ing mortality in patients with moderate AH, and the AUC
was calculated for each score at different follow-up
times. Statistical analysis was performed with R
software version 4.3.1. A p value of < 0.05 was
considered statistically significant.

RESULTS

Baseline characteristics of the cohort

We included 1845 patients with AH from 20 centers
across 8 countries spanning 3 continents (Supplemen-
tal Table S1, http://links.lww.com/HC9/B939). The
median age was 47 years [IQR: 39–55], with 565
(30.6%) patients being women. Among them, 959
(53%) patients were Caucasian, 442 (24.4%) were
Indian, 122 (6.7%) were Hispanic-Latino, and 115
(6.3%) were Black. A total of 1040 (74.8%) of the
patients had a prior history of cirrhosis, and 90 (4.8%)
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underwent liver transplantation. The median MELD
score on admission was 24 (20–31), and the mDF
was 57.6 (40–83). About 796 (43.2%) of the patients
received corticosteroids, and the Lille score at 4 and
7 days were 0.44 (0.16–0.77) and 0.42 (0.12–0.79),
respectively. The median TSB score was 0.91
(0.70–1.17), and the NLR was 6.82 (3.85–11.19)
(Table 1). Of the total cohort, 46.2% (403) presented
with an infection at admission; however, there was a
significant percentage (52%) of missing data.

A total of 446 (24.17%) patients met the criteria for
mAH. Among these patients, the median age was
49 years (40–56), with 159 (35.6%) being women, and
255 (61.3%) were Caucasian. The MELD score was 17
(15–19), and the mDF was 33 (22–40). The median
TSB and NLR scores were 0.83 (0.60–1.21) and 5
(2.96–8.60), respectively. In patients with mAH com-
pared to those with sAH, individuals with mAH were
older (49 y [40–56] vs. 47 y [38–55], p= 0.008), and a
higher percentage were women (35.6% vs. 29%;
p=0.008). Moreover, the prevalence of cirrhosis was
lower in patients with mAH (71% vs. 76.3%, p= 0.044),

as well as the incidence of renal failure upon admission
(4% vs. 38%, p<0.001). The use of corticosteroids was
also less frequent in patients with mAH (29.1% vs.
47.6%, p< 0.001). The percentage of liver transplanta-
tion at the end of follow-up (18 mo) tended to be lower in
the mAH group (2.6% vs. 5.5%, p= 0.057), although
this difference did not reach statistical significance. In
addition, patients with mAH had lower scores for MELD
(p< 0.001), mDF (p< 0.001), Lille-4 (p< 0.001), Lille-7
(p< 0.001), TSB (p< 0.001), and NLR (p< 0.003)
compared to patients with sAH (Table 1).

Survival and variables associated with
mortality

In mAH, the cumulative survival rates at 30, 90, and
180 days were 94.3% (95% CI: 91.9–96.8), 90.4% (CI:
87.3–93.6), and 88.2% (95% CI: 84.8–91.8), respectively
(Figure 1). In the whole cohort, the causes of death were
149 (34.1%) due to multiple organ failure, 73 (16.6%)
infections, 44 (10%) esophageal variceal bleeding, and

TABLE 1 Baseline characteristics of patients

Global (N=1845) Severe AH (N=1399) Moderate AH (N= 446) p

Age (mean) 47 [39–55] 47 [38–55] 49 [40–56] 0.008

Sex (women), N (%) 565 (30.6) 406 (29) 159 (35.6) 0.008

Race/ethnicity, N (%)

White or Caucasian 978 (53) 707 (50.5) 273 (61.3) <0.001

Indian 450 (24.4) 416 (29.7) 29 (6.7)

Hispanic or Latino 123 (6.7) 68 (4.8) 57 (12.9)

Black 116 (6.3) 83 (6) 34 (7.4)

Mestizo 65 (3.5) 49 (3.5) 15 (3.3)

American Indian 28 (1.5) 16 (1.2) 12 (2.6)

Asian Pacific Islander 20 (1.1) 14 (1) 7 (1.4)

Other 65 (3.5) 46 (3.3) 19 (4.4)

MELD 24 [20–31] 27 [23–34] 17 [15–19] <0.001

Maddrey discriminant function 57.6 [40–83] 68 [51–91] 33 [22–40] <0.001

Lille-4 Score 0.44 [0.16–0.77] 0.53 [0.22–0.82] 0.15 [0.05–0.38] <0.001

Lille-7 Score 0.42 [0.13–0.79] 0.52 [0.19–0.85] 0.16 [0.05–0.36] <0.001

Trajectory of serum bilirubin 0.91 [0.70–1.17] 0.98 [0.71–1.17] 0.83 [0.60–1.21] 0.003

Neutrophil-to-leukocyte ratio 6.82 [3.85–11.19] 7.5 [4.11–12] 5 [2.96–8.6] <0.001

Cirrhosis, N (%) 1.040 (74.8) 770 (76.3) 270 (71) 0.044

Use corticoids, N (%) 796 (43.2) 666 (47.6) 130 (29.1) <0.001

AKI at admission 550 (29.8) 532 (38) 18 (4) <0.001

Liver transplant rate, N (%) 90 (4.8) 78 (5.5) 12 (2.6) 0.057

Laboratory testing at admission

Total bilirubin (mg/dL) 13.4 [7.1–23.7] 17.6 [10.7–26.6] 5.3 [3.6–7.8] <0.001

International normalized ratio (INR) 1.8 [1.5–2.3] 2.0 [1.7–2.45] 1.5 [1.2–1.7] <0.001

Creatinine (mg/dL) 0.84 [0.59–1.4] 1 0.61–1.89] 0.65 [0.51–0.84] <0.001

Sodium (mEq/L) 132 [128–136] 132 [127–135] 134 [130–137] <0.001

Albumin (g/dL) 2.6 [2–3] 2.4 [2–3] 2.9 [2.4–3.3] <0.001

Abbreviations: AKI, acute kidney injury; INR, international normalized ratio; MELD, Model for End-Stage Liver Disease.
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18 (4.1%) acute renal failure. In severe AH, although
multiorgan failure (36.2% vs. 24%), infections (17.4% vs.
13.3%), and esophageal varices bleeding (10.5% vs.
8%) tend to be more frequent compared to mAH, no
significant differences were found (p=0.053).

The univariate analysis identified age (HR 1.47, 95%
CI: 1.26–1.70, p<0.001) and MELD score (HR 1.24,
95% CI: 1.06–1.46, p=0.006) as significant predictors of
30-day mortality. However, in the multivariate analysis,
age remained a significant predictor (HR 1.49, 95% CI:
1.27–1.76, p<0.001), whereas MELD score did not (HR
1.41, 95% CI: 0.94–1.37, p=0.160). Other variables,
including sex, cirrhosis, corticosteroid use, albumin
levels, and sodium at admission, did not show significant
associations with mortality in either analysis (Table 2).
When stratifying survival by MELD score, 30-, 90-, and
180-day survival rates were 94.4%, 90.5%, and 84.9%
for MELD 8; 95.7%, 91.3%, and 87.4% for MELD 12
95.1%, 90%, and 85.6% for MELD 15; 94.4%, 88.6%,
and 83.6% for MELD 18; and 93.9%, 87.6%, and 82.2%
for MELD 20, respectively (Figure 2 and Supplemental
Table S2, http://links.lww.com/HC9/B939).

Performance of scoring systems predicting
mAH mortality

In the assessment of the performance of various scores
for predicting 30-day mortality, the scores had similar
AUC values: MELD at 0.671, mDF at 0.726, TSB at
0.733, and NLR at 0.697 (Supplemental Figure S2,
http://links.lww.com/HC9/B939). When evaluating per-
formance at 90 days, the AUC values were 0.700 for
MELD, 0.725 for mDF, 0.726 for TSB, and 0.710 for
NLR. For predicting 180-day mortality, the AUC values
were 0.703 for MELD, 0.711 for mDF, 0.723 for TSB,
and 0.706 for NLR (Table 3). No significant differences
were observed when comparing the different scores
with MELD at 30, 90, and 180 days (mDF at 30 d
p= 0.105, 90 d p= 0.244, 180 d p=0.493/TSB at 30 d
p= 0.074, 90 d p= 0.300, 180 d p=0.149/NLR at 30 d
p= 0.405, 90 d p=0.662, 180 d p=0.810).

DISCUSSION

Most studies in AH have focused on sAH, which is
associated with high mortality (2). However, there is
limited available data regarding mAH concerning
mortality and associated factors. In this global cohort
study based on a registry involving 1845 patients with
AH, we studied 446 patients suffering from AH.
Compared to sAH, patients with mAH were older, a
higher percentage were women, and a higher percent-
age were Caucasian or Hispanic/Latino patients. They
also had fewer history of cirrhosis and were less likely to
be admitted with renal failure. As expected, they also
had lower severity scores and were less likely to receive
corticosteroids than sAH. When evaluating the factors
associated with increased mortality in patients with
mAH, it is noteworthy that only age was associated with
increased mortality.

Similar to findings in other studies, the mortality rates
at 30, 90, and 180 days in patients with mAH are not
low.[13,18] In this study, the 30-day survival rate was
94.3%, but by 180 days, it dropped to only 87%. In this
context, it is important to note that the perception of

TABLE 2 Multivariable Cox-regression model for 30-day mortality

Univariate analysis Multivariate analysis

Variables HR (95% CI) p HR (95% CI) p

Age (y) 1.47 (1.26–1.70) <0.001 1.49 (1.27–1.76) <0.001

Sex (male) 1.01 (0.74–1.37) 0.944 1.21 (0.81–1.54) 0.485

MELD 1.24 (1.06–1.46) 0.006 1.41 (0.94–1.37) 0.160

Cirrhosis 1.32 (0.92–1.88) 0.121 0.98 (0.67–1.64) 0.969

Corticosteroids use 1.14 (0.83–1.57) 0.392 0.87 (0.62–1.23) 0.449

Albumin at admission 0.86 (0.74–1.00) 0.063 0.86 (0.72–1.03) 0.106

Sodium at admission 1.04 (0.88–1.22) 0.606 1.08 (0.91–1.28) 0.345
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F IGURE 1 Kaplan-Meier curve of survival in patients with mod-
erate and severe alcohol-associated hepatitis. Abbreviations: mAH,
moderate alcohol-associated hepatitis, sAH, severe alcohol-associ-
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mAH as a mild disease is not accurate. Although the
mortality rate in mAH is lower than in those with severe
AH,[22] it is higher than in decompensated patients with
cirrhosis[23] who do not develop AH and exceeds
that observed in patients with other severe liver
diseases, such as acute myocardial infarction (with a
30-day mortality of 6.2% in the United States)[24] or
community-acquired pneumonia (with a 30-d mortality
of 4.0%).[25–27] In our cohort, nearly 30% of patients did
not have cirrhosis, suggesting that the increased
mortality is largely driven by the acute inflammatory
process characteristic of AH, even in its nonsevere
form. In this sense, it seems important to consider that
patients with mAH should have close outpatient follow-
up, starting preventive measures to reduce the high
mortality they reach up to 180 days. In addition, some
previous studies have shown that patients with sAH
(MELD score > 20) have higher mortality compared to
those with mAH. Additionally, in patients with sAH,
variations in the MELD score are associated with
increased mortality.[22] In this study, we stratified
patients with mAH according to different MELD score
levels (8, 12, 15, 18, and 20) to determine if there is
another level at which mortality differs, which could
correspond to “mild” AH. However, the MELD score
does not seem to have a direct effect on mortality.
Variations in the MELD score seem to be less important
in patients with mAH, and there does not appear to be a
category of patients with “mild” AH.

Few studies have adequately evaluated the factors
associated with mortality in mAH, which appears to

have a different patient profile compared to sAH.
Systematic reviews and studies evaluating the survival
of these patients have often used data from clinical trials
designed for sAH, which included some patients with
mAH, and therefore have not been able to develop
multivariable meta-regression models.[17] One study,
which included 590 hospitalized patients with mAH,
evaluated only factors associated with 90-day mortality,
finding that older age (HR: 1.03), corticosteroid use
(HR: 1.8), and acute kidney injury (HR: 2.43) (95% CI:
1.33–4.47) were independently associated with 90-day
mortality.[18] In our study, the multivariate analysis for
evaluating 30-day mortality showed that only age was
associated with increased mortality in patients with
mAH. This is interesting because, on one hand, patients
with mAH are older compared to those with sAH, yet
within this group, age is associated with higher
mortality. This suggests that early management of
infections may be crucial to prevent mortality in older
patients with mAH. In our study, 30% of the patients
used corticosteroids, but their use was not associated
with a decrease in mortality. This finding is consistent
with studies showing that corticosteroid use in patients
with lower MELD scores does not have a clear
benefit.[22]

Regarding the cause of death, it is notable that they
follow the same distribution as previously published in
patients with sAH,[22] as well as the cause of death
observed in the sAH group of this study. Multiorgan
failure, infections, and esophageal varices bleeding are
the main causes of death in this population. In this
regard, and associated with the high mortality observed,
early screening and treatment of infections in patients
with mAH appear to be crucial. However, to date,
studies evaluating the effect of prophylactic antibiotics
in severe AH have not demonstrated a benefit in
mortality.[10] This, along with abstinence, seems to be
an important measure to improve the survival of this
group of patients.

Several scores have been published to assess the
severity of AH.[8] Traditionally, the mDF score was used
to differentiate patients with higher mortality (sAH) from
those with lower mortality.[14] Currently, several studies
have shown that MELD is the best score in sAH for
classifying the severity of patients with AH, with the
outcome being 30-day mortality.[15,28] This score allows
for the differentiation of patients who may benefit from

TABLE 3 Values of AUC when evaluating the performance of different scores to predict 30-day mortality

Score

Days MELD (95% IC) mDF TSB NLR

30 d 0.671 (0.56–0.75) 0.726 (0.62–0.81) 0.733 (0.63–0.80) 0.697 (0.60–0.79)

90 d 0.700 (0.63–0.76) 0.725 (0.64–0.79) 0.726 (0.65–0.79) 0.710 (0.63–0.77)

180 d 0.703 (0.64–0.75) 0.711 (0.65–0.77) 0.723 (0.66–0.78) 0.706 (0.64–0.76)

Abbreviations: mDF, Maddrey discriminant function; NLR, neutrophil-to-leukocyte ratio; TSB, Trajectory of Serum Bilirubin.
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the use of corticosteroids, with those having a MELD
between 20 and 39 gaining the most benefit from this
therapy.[22] Recently, new scores have been evaluated,
such as the TSB[19] and NLR,[20] which have performed
well in determining the severity of sAH. However,
evidence for the use of different scores in mAH is
limited. Our study assessed the performance of different
scores (MELD, mDF, TSB, NLR) none of which were
ideal for stratifying patients with mAH, having AUCs
between 0.671 and 0.733. Interestingly, the perform-
ance of the scores behaves differently between sAH
and mAH, highlighting that the current way of evaluating
patients with mAH is deficient. This study demonstrates
that the new scores, TSB and NLR, can be effectively
used in mAH, achieving similar performance to MELD
and mDF. Notably, TSB showed better performance in
predicting 30-day mortality. However, TSB is assessed
over the first 7 days of admission and none of the
scores have adequate performance in mAH. Therefore,
new scores are needed to stratify patients with mAH
and to better estimate their prognosis.[29]

Our study has several limitations. First, the retro-
spective design restricts our ability to comprehensively
address potential confounding factors that may have
influenced the outcomes. Second, the majority of
patients were of Caucasian and Indian ethnicity, which
could lead to the underrepresentation of other ethnic
groups, thereby limiting the generalizability of our
findings to certain minorities. In terms of causes of
death, a significant proportion of patients died from
multiorgan failure, which may obscure other underlying
causes, such as infections or hepatic dysfunction, that
can contribute to multiorgan failure. Another limitation is
that some patients received corticosteroids based on
the Maddrey score despite having a MELD score below
20. While this could affect the interpretation of mortality
outcomes, this variable was included in the multi-
variable model. Additionally, we were unable to obtain
records of alcohol consumption levels or determine
whether patients achieved abstinence after episodes of
AH. Furthermore, there was an underreporting of
infections in patients with mAH, which prevented this
variable from being included in the models. The use of
MELD for patient selection may have also resulted in a
reduced range of MELD scores, potentially leading to
lower accuracy in predicting outcomes. Finally, the
performance of other scoring systems based on similar
parameters (bilirubin and coagulation factors) may also
generate interactions and limit the interpretation of
these results. Despite the limitations, the current study
has multiple strengths. The current study included
numerous patients from 15 centers across 8 countries
and diverse ethnic backgrounds. We conducted long-
term follow-up on patients. The evaluation of multiple
scores and their performance in mAH is a novelty that
could inspire new studies and guide clinicians’ decision-
making.

In conclusion, patients with mAH tend to be older,
more often women, of Caucasian and Hispanic/Latino
ethnicity, and have a lower prevalence of cirrhosis. This
condition is associated with high mortality rates at 30,
90, and 180 days, linked to multiorgan failure, infec-
tions, and esophageal varices bleeding, with factors
associated with mortality being age and the presence of
infections during hospitalization. The scores commonly
used to stratify risk in sAH (MELD, mDF, and the new
scores TSB and NLR) showed no differences among
them; however, showed better prediction in stratifying
mAH. It is crucial to recognize the severity of mAH to
foster the development of new therapeutic options
targeting this population.
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