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predictor of short and long-term mortality in AH.

Keywords: Methods: We retrospectively included patients with biopsy-verified AH. Clinical, laboratory and outcome
Alcoholic hepatitis data were collected. CPA and five AH scores were calculated: Maddrey’s DF, MELD, GAHS, ABIC, and the
Alcohol-related liver disease Lille Model. Predictors of short and long-term all-cause mortality were assessed using Cox regression
Liver analysis.

MELD Results: We included 140 patients with AH. In total, 67 (48%) patients died after a median follow-up of
g;‘;%ggslls 66 (IQR 102) months, with 17 (12%) dying within the first 90-days. CPA was not a predictor of 90-days

mortality and had no additional value to the prognostic AH scores on short-term mortality. However,
CPA predicted long-term mortality independently of prognostic AH scores. Importantly, CPA and absti-
nence from alcohol were independent predictors of long-term mortality in patients alive 90 days after
the biopsy.
Conclusion: CPA predicts long-term mortality in patients with AH independently of abstinence from al-
cohol but has no prognostic value on short-term mortality.
Crown Copyright © 2021 Published by Elsevier Ltd on behalf of Editrice Gastroenterologica Italiana S.r.l.
This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/)

Lay summary

to 30%. We tested if applying computer-assisted analysis of
digitalized microscopic slides (collagen proportionate area
or CPA) to measure the amount of scar tissue could predict
death in patients with alcoholic hepatitis. We found that
although CPA did not predict mortality during the acute
event, it was associated with higher risk of death in patients
who recovered from alcoholic hepatitis. Therefore, the tech-
nique is a promising add-on to traditional histopathological
* Corresponding author at: Department of Gastroenterology and Hepatology, evaluation of liver biopsies, which can be used during clinical
Odense University Hospital, Odense, Denmark. follow-up after recovery from alcoholic hepatitis.
** Co-corresponding author at: Sheila Sherlock Liver Unit and UCL Institute for
Liver and Digestive Health, Royal Free Hospital and UCL, London, UK.

Alcoholic hepatitis is an acute liver inflammatory condition
caused by drinking excessive amounts of alcohol over many
years and is associated with a one-month death rate up
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1. Introduction

Alcoholic hepatitis (AH) has 30-days mortality of up to 30%
[1] and five-year mortality of around 50% [2]. Several short-term
prognostic AH scores exist. They all use similar biochemical
parameters, which may explain why their accuracy is almost
equivalent [3,4]. However, 1-year mortality is as high as 13% in
patients classified as having non-severe AH according to these
biochemical parameters [5], and alcohol abstinence after an ad-
mission with severe AH remains the only prognostic marker for
long-term mortality [6-8]. This emphasises a lack of tools to
prediction of short and long-term mortality in AH.

The necessity of a liver biopsy in AH is controversial [9], but a
histological assessment is considered additional prognostic value
[10], and a liver biopsy is recommended for inclusion in clinical
trials [11]. A biopsy-controlled study demonstrated that the pres-
ence of advanced fibrosis or cirrhosis was a strong predictor of
90-days mortality independent of other prognostic scores [10],
and indeed prevalence of cirrhosis has been associated with in-
creased short-term and long-term mortality in patients with AH in
population-based studies [2]. This indicates that the extent of liver
fibrosis predicts the outcome of AH and may have added value to
the established prognostic AH scores for short-term mortality.

Collagen proportionate area (CPA) is a technique that provides
a quantitative measurement of liver fibrosis using digital assess-
ment of collagen and has been correlated with disease severity
and prognosis in chronic liver disease across different aetiologies
[12-16]. Recently, we showed that CPA strongly correlates with
fibrosis stage in alcohol-related liver disease (ALD) and CPA is an
independent predictor of clinical outcomes [17]. However, CPA has
never been evaluated in patients with AH.

The primary aim of this study was to assess CPA alone and
in combination with established prognostic AH scores to predict
short-term and long-term mortality in patients with AH. Our sec-
ondary aim was to compare the correlation between established
AH prognostic scores and CPA at the time of liver biopsy.

2. Methods

This was a single centre in patients with biopsy-proven al-
coholic hepatitis. The primary outcome was all-cause mortality
at 90 days and maximum follow-up. Patients were followed ret-
rospectively until death, liver transplantation or the last clinical
follow-up. Data collection was censored in June 2017.

2.1. Patients

Patients with suspected alcoholic hepatitis routinely undergo a
liver biopsy at the Royal Free and all biopsies were performed be-
fore treatment with steroids. Consecutive patients with a clinical
and histological diagnosis of alcoholic hepatitis and longitudi-
nal follow-up were included from the Royal Free Hospital. The
patients’ clinical and biochemical features on admission were
compatible with a diagnosis of AH, according to the following
criteria: a) history of alcohol misuse in the last months preceding
the hospital admission (>40 gr day for men; >20 gr/day for
women), b) total serum bilirubin exceeding 2x upper limit of
normality c) aspartate to alanine aminotransferase ratio exceeding
1.5 with aspartate aminotransferase over 45 U/L d) absence of a
concomitant primary cause of liver disease and e) liver histology
compatible with alcoholic hepatitis.

Demographic, biochemical, and data on daily alcohol consump-
tion were recorded at the time of liver biopsy. Treatment with
corticosteroids and pentoxifylline were recorded in relation to the
hospitalisation.
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Patients were classified as abstinent if abstinence was con-
sequently stated in medical records after the time of the liver
biopsy. Patients were classified as drinking if subsequent alcohol
consumption was reported in the records. Patients were clas-
sified as “unknown status of alcohol abstinence” if there were
ambiguous statements in the medical records.

2.2. Histological assessment

Liver biopsy were performed before steroid treatment samples
were assessed centrally by a single liver pathologist blinded to all
clinical data.

2.3. Measurement of collagen proportionate area

CPA was measured on the paraffin-embedded liver biopsies us-
ing standard magnification. Biopsies were stained centrally in one
batch with picroSirius red, and digital images were obtained using
a digital camera. CPA was hereby measured by image analysis
software, with a step of manual elimination of structural collagen
and artifacts. The method has previously been described in detail
[14,18]. All CPA measurements were performed centrally by the
same operator (MGM) in a blinded manner.

2.4. Prognostic AH scores

Five prognostic AH scores were calculated: Maddrey’s DF [1],
MELD [19], GAHS [20], ABIC [21], and the Lille Model [22]. Low
and high-risk groups were categorised according to established
cut-offs: Maddrey DF >32, MELD >21, GAHS >9, ABIC >9, Lille
Model >0.45 [23].

2.5. Statistics

Descriptive data are reported as counts with frequencies,
means with standard deviations and medians with interquartile
ranges (IQR) according to data distribution. Categorical data were
compared using the Chi-square test. All comparisons between
two groups in regard to continuous and categorical data were
assessed with the Wilcoxon rank-sum test. Spearman’s rank-order
correlation was used to test the association between CPA and the
five prognostic AH scores (Maddrey’s DF, MELD, GAHS, ABIC, and
Lille Model). Univariable Cox regression analyses were performed
to determine predictors of all-cause mortality at 90-days follow
up, and maximum follow up. The variables were age at the time
of biopsy, sex, abstinence from time of biopsy, presence of cir-
rhosis, CPA, and the five prognostic AH scores. Abstinence was
dichotomised, and “unknown status of alcohol abstinence” was
handled as subsequent drinking. To assess robustness of abstinence
as a predictor of mortality, we also performed sensitivity analyses
by including only patients with known drinking status. To assess
the additional value of CPA, we build five models by inputting CPA
together with each prognostic AH score using multivariable Cox
regression analysis. To assess long-term follow up in patients who
were alive 90 days after liver biopsy, variables with p-value <0.10
from a univariable analysis were included in multivariable analysis,
where stepwise backward elimination was applied. Only the best
performing prognostic AH score was inputted. All calculations
were performed using STATA 16 (College Station, TX, US).

3. Results
3.1. Patients

We included 140 patients with biopsy-proven alcoholic hep-
atitis. Baseline characteristics of the patients are summarised in
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Table 1

Baseline patient characteristics.
Variable n=140
Age, years 46+12
Ethnicity, Caucasian n 104 (74%)
Males, n 82 (59%)
BMI#, kg/m? 25 +7
Alcohol intake, g/day 173 £108
Diabetes, n 12 (9%)

Cirrhosis at time of biopsy, n

Bridging fibrosis or cirrhosis at time of biopsy, n
Previous decompensation, n

CPA, %

Prognostic AH scores

Maddrey’s DF > 32, n

106 (76%)
120 (86%)
68 (49%)
29 (23)

100 (75%)*

Maddrey’s DF 54 (41)
MELD > 21, n 94 (72%)
MELD score 24 (7)
MELD-Na score 26 (8)
GAHS > 9, n 50 (38%)
GAHS 8(2)
ABIC > 9, n 29 (21%)
ABIC 7.7 (2.2)
Lille Model (at day 7) > 45 34 (27%) *
Lille model 0.19 (0.46)
Biochemistry
White blood cell count 11.5 (8.1)
INR 1.8 (0.8)
Bilirubin, pxmol/L 254 (255)
Albumin, g/L 29 (8)
Platelets, 10°/L 156 (148)
ALT, U/L 39 (44)

Values are reported as meanzstandard deviation, counts (proportion) and median
(IQR).
ABIC, age, bilirubin, INR and creatinine score; ALT, alanine aminotransferase; BMI,
body mass index; CPA, collagen proportionate area; DF, discrimination function;
GAHS, Glasgow alcoholic hepatitis scores; INR, international normalised ratio;
MELD, the Model for End-Stage Liver Disease.

* Data available on 132 patients #Data on 124 patients.

Table 1. The median age was 46+12 years, and 83 (59%) were
males. At the time of the biopsy, 106 (76%) patients had cirrhosis,
and 68 (49%) had a history of prior hepatic decompensation. The
median CPA was significantly higher in patients with cirrhosis
compared to non-cirrhotics (36.2% (IQR=18) vs. 11.7% (IQR=8),
P<0.0001) (Supplementary Figure 1). In patients with a his-
tological diagnosis of cirrhosis, CPA values ranged from 9% to
65%. One-hundred (75%) patients had Maddrey’s DF >32, and 94
(72%) patients had a MELD-score >21 with a high concordance
correlation coefficient between the two scores (r =0.67). Fifty
(38%) patients had GAHS >9, and 29 (21%) patients had ABIC >9.
On day seven, we were able to calculate the Lille score in 124
patients, of which 34 (27%) had a score >0.45 (two patients were
dead). The group of patients with high mortality risk according
to GAHS, ABIC, and the Lille Model were mainly a subgroup of
high-risk patients according to Maddrey’s DF and the MELD-score
(Fig. 1).

3.2. Correlation of CPA values with prognostic scores for AH

CPA was significantly increased in patients with poor prognosis
according to Maddrey’s DF and MELD (DF >32 and MELD >21),
while there was no difference in the CPA in patients with poor
prognosis according to GAHS, ABIC, and the Lille Model (Fig. 2
A-E). Increasing CPA values were also correlated to Maddrey’s DF
(r = 0.32) and the MELD score (r = 0.26), but there was no signif-
icant correlation with GAHS, ABIC, and the Lille Model (Fig. 2 F-]).

3.3. Treatment of AH and alcohol abstinence

Corticosteroids were used to treat AH in 71 (51%) patients, of
which 11 also received pentoxifylline (Supplementary Table 1).
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Fig. 1. Venn diagram showing the concordance of patients with high mortality risk
according to the different prognostic scores.

100 (75%) patients had Maddrey's DF >32, 94 (72%) patients had a MELD-score >21,
50 (38%) patients had GAHS >9 and 29 patients (21%) had ABIC >9.

ABIC, age-bilirubin-INR-creatinine score; DF, discriminant function; GAHS, Glasgow
alcoholic hepatitis score; Lille, Lille Model; MELD, Model of end-stage liver disease.

Forty-eight (34%) patients did not receive corticosteroids nor pen-
toxifylline, while seven patients (5%) participated in the double-
blind STOPAH trial [24] and 13 (9%) patients had no treatment data
available. The group who received steroid treatment had higher
CPA values (29%, IQR=22) compared to the group receiving no
treatment (24%, IQR=30), but it was not significant (p=0.07) (Sup-
plementary Table 1). From the time of the biopsy and onwards,
56 (40%) patients continued drinking alcohol, 47 (33%) patients
reported that they were abstaining from alcohol, while subsequent
alcohol intake was classified as unknown in 38 (27%) patients.

3.4. CPA does not predict 90-days mortality

Six (4%) patients died within 30-days, and 17 (12%) patients
died within 90-days (Supplementary Table 2). CPA was not a
predictor of 90-days mortality (Tables 2 and 3). In the univariable
analysis, predictors of 90-days mortality were increasing Mad-
drey’s DF, ABIC, and Lille Model (Table 2). CPA did not have an
independent prognostic value for 90-days mortality when com-
bined with the prognostic AH score separately in five multivariable
models (Table 3). Maddrey’s DF, ABIC, and Lille Model were the
significant predictors of 90-days mortality in such models. ABIC >9
(p-value = 0.019) and a Lille score >0.45 (p-value < 0.001) at day
seven where the only significant predictors of 90-days mortality,
when using the established cut-offs (Supplementary Figure 2)

3.5. CPA and abstinence are independent predictors of long-term
mortality

In total, 67 (48%) patients died after a median follow-up of
66 (IQR 102; range 0.03-312) months. In the univariable analysis
CPA predicted mortality at maximum follow-up (HR=1.02, 95% CI
1.004-1.039, P-value = 0.015) (Table 2). Other variables from the
univariable analysis associated with increased long-term mortality
were the presence of cirrhosis and increasing prognostic AH
scores, while abstinence from the time of biopsy reduced long-
term mortality (Table 2). The five models combining CPA with the
prognostic AH scores showed that increasing CPA was an indepen-
dent predictor of long-term mortality when combined with MELD
score, GAHS, ABIC, and the Lille Model (Table 3). The same trend
was observed when CPA was combined with Maddrey’s DF, but it
did not reach the significance level (Table 3). There was a major
overlap of patients in which the different prognostic scores and
CPA predicted long-term mortality (Supplementary Figure 3).

To further separate predictors of short- and long-term mortal-
ity, we subsequently focused on the patients who survived the
index hospitalisation and were alive 90 days after the biopsy.
Among these 123 patients, the median follow-up of was 6.3 (IQR
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Fig. 2. Correlation of CPA values with prognostic AH scores. A-E) Box-plots showing median CPA with 25th-75th in low versus high risk groups according to each prognostic
AH scores. F-J) Correlations between specific CPA values and prognostic AH scores. ABIC, age-bilirubin-INR-creatinine, AH, alcoholic hepatitis, MELD, Model of end-stage liver

disease.

Table 2

Predictors of all-cause mortality in univariable Cox regression analysis at 90-days and maximum follow-up.

Variable 90-days follow-up Maximum follow-up
HR (95% CI) P-value HR (95% CI) P-value

Sex (female) 0.76 (0.28-2.05) 0.584 0.75 (0.45-1.23) 0.248
Age at biopsy 1.01 (0.97-1.05) 0.705 1.01 (0.99-1.03) 0.358
Abstinence 0.51 (0.16-1.66) 0.262 0.38 (0.20-0.73) 0.003
Cirrhosis at time of biopsy 2.44 (0.56-10.69) 0.235 1.90 (1.01-3.57) 0.045
Bridging fibrosis or cirrhosis at time of biopsy 2.73 (0.33-20.53) 0.331 1.86 (0.85-4.09) 0.121
CPA 1.01 (0.98-1.05) 0.506 1.02 (1.004-1.039) 0.015
Maddrey 1.02 (1.003-1.028) 0.018 1.01 (1.004-1.018) 0.002
Maddrey >32 5.69 (0.76-42.94) 0.092 1.83 (0.99-3.41) 0.055
MELD 1.05 (0.98-1.13) 0.143 1.04 (1.01-1.08) 0.019
MELD >21 3.12 (0.71-13.63) 0.131 2.68 (1.38-5.18) 0.003
GAHS 1.34 (0.996-1.809) 0.053 1.17 (1.01-1.36) 0.038
GAHS >9 2.00 (0.77-5.18) 0.154 1.44 (0.87-2.39) 0.154
ABIC 1.57 (1.18-2.10) 0.002 1.31 (1.11-1.55) 0.001
ABIC >9 3.01 (1.14-7.91) 0.026 1.66 (0.94-2.93) 0.080
Lille 21.08 (5.24-84.78) <0.001 3.11 (1.40-6.91) 0.005
Lille >45 7.79 (2.74-22.15) <0.001 2.37 (1.38-4.08) 0.002

ABIC, age, bilirubin, INR and creatinine score; CPA, collagen proportionate area; DF, discrimination function; GAHS, Glasgow

alcoholic hepatitis scores; MELD, the Model for End-Stage Liver Disease.

8.1) years. In the univariable analysis predictors of long-term sur-
vival where CPA, alcohol abstinence and Maddrey’s DF (Table 4).
When these factors were combined in a multivariable analysis,
CPA (HR = 1.03, 95% CI 1.01-1.05, P-value = 0.003) and abstinence
(HR = 0.28, 95% CI 0.13-0.58, P-value = 0.001) were independent
predictors of long-term mortality (Table 4).

We repeated the analysis after excluding 38 (27%) patients
with unknown status of alcohol abstinence to test robustness of
the results. In this sensitivity analysis CPA and abstinence were
still significant (HR = 1.03, 95% CI 1.01-1.06, P-value = 0.011;
HR = 0.30, 95% CI 0.14-0.65, P-value = 0.002) despite the smaller
sample size. High CPA predicted mortality significantly among

patients who continued drinking alcohol, while alcohol abstinence
significantly reduced mortality in both low and high CPA (Supple-
mentary Figure 4). In patients with high CPA who continued drink-
ing alcohol five years mortality was 60% despite surviving index
hospitalisation, whereas five years mortality was 11% in pa-
tients with low CPA and who abstained from alcohol after index
hospitalisation.

4. Discussion

In this study of 140 patients with AH, we evaluated for the first
time CPA as a potential predictor of mortality in AH. We found that
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Table 3

Predictors of all-cause mortality in multiple Cox regression analysis - five models
using CPA combined with each prognostic score of AH.

Variable 90-days follow-up Maximum follow-up
HR (95% CI) P-value HR (95% CI) P-value

Model 1

Maddrey 1.02 (1.002-1.03) 0.019 1.01 (1.002-1.017) 0.001
CPA 1.00 (0.97-1.04) 0.975 1.02 (1.000-1.037) 0.051
Model 2

MELD 1.05 (0.98-1.13) 0.159 1.04 (0.998-1.078) 0.066
CPA 1.00 (0.97-1.04) 0.795 1.02 (1.002-1.039) 0.032
Model 3

GAHS 1.34 (0.99-1.81) 0.057 1.15 (0.99-1.34) 0.075
CPA 1.01 (0.97-1.04) 0.687 1.02 (1.005-1.041) 0.017
Model 4

ABIC 1.56 (1.17-2.09) 0.003 1.29 (1.08-1.53) 0.004
CPA 1.01 (0.97-1.04) 0.723 1.02 (1.001-1.037) 0.044
Model 5

Lille 7.82 (2.75-22.25) <0.001 3.06 (1.36-6.87) 0.007
CPA 1.01 (0.98-1.05) 0.585 1.02 (1.005-1.044) 0.014

Numbers of patients included in the models: Model 1 (n=134), Model 2 (n=132),
Model 3 (n=133), Model 4 (n=140), Model 5 (n=124). ABIC, age, bilirubin, INR
and creatinine score; CPA, collagen proportionate area; DF, discrimination function;
GAHS, Glasgow alcoholic hepatitis scores; MELD, the Model for End-Stage Liver Dis-
ease.

Table 4

Prognostic scores as continues variables

Predictors of all-cause mortality in patient who were alive 90 days after liver
biopsy.

Variable Univariable Multivariable

HR (95% CI) P-value HR (95% CI) P-value

Age at biopsy 1.01 (0.99-1.03) 0.401

Abstinence 0.32 (0.15-0.66) 0.002 0.28 (0.13-0.58) 0.001
Cirrhosis at time  1.78 (0.88-3.59) 0.106
of biopsy

CPA 1.03 (1.005-1.046) 0.015 1.03 (1.01-1.05) 0.003
Maddrey 1.01 (1.000-1.017)  0.039 NS
MELD 1.04 (0.997-1.085) 0.064

Glasgow 1.12 (0.94-1.33) 0.203

ABIC 1.21 (0.99-1.47) 0.065

Lille 1.05 (0.34-3.23) 0.939

The best performing prognostic AH score (Maddrey) was inputted in the multivari-
able analysis. ABIC, age-bilirubin-INR-creatinine, AH, alcoholic hepatitis, NS, not sig-
nificant, MELD, Model of end-stage liver disease.

the CPA independently predicted long-term mortality but could
not predict short-term mortality. Interestingly, CPA and abstinence
from alcohol were the only independent predictors of long-term
mortality in patients who survived the index hospitalisation and
were alive 90 days after presentation. Finally, we observed that
the CPA correlated with Maddrey’s DF and MELD score.

Our results highlight that CPA is a useful prognostic marker
of long-term outcome. This is noteworthy because abstinence has
previously been considered the only independent predictor of
long-term survival [7]. Here, we chose to do separate analysis on
long-term mortality in patients alive 90 days after biopsy assum-
ing that the acute episode of AH was resolved. Then we found that
only CPA and alcohol abstinence independently predicted all-cause
mortality. This indicates that the severity of the underlying ALD
determines the outcome in patients who recover from AH. With
a median follow-up exceeding 6 years it validates that CPA and
alcohol abstinence are independent predictors of all-cause mortal-
ity in patients ALD [17]. It also suggests, that patients recovering
from AH should be managed like other patients with ALD, where
the prognosis is mainly determined by abstinence and the severity
of fibrosis. Therefore, when a liver biopsy is performed for clinical
reasons, CPA should be routinely measured, as it provides valuable
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prognostic information that can be used in tandem with the
traditional semi-quantitative fibrosis staging. Furthermore, CPA
sub-classifies cirrhosis and provides a refinement of prognosis
even in this patient group [15]. Our analysis showed 3% increase
of mortality per 1% increase in CPA - this would provide a huge
refinement of prognosis in patients with cirrhosis, where CPA
values ranged from 9% to 65%.

The extent of fibrosis as a predictor of short-term mortality in
AH is controversial. While one small sample size study found no
relation between fibrosis and clinical outcome [9], one larger study
found that the magnitude of liver fibrosis predicted short-term
mortality in AH [10]. This multicentre study by Altamirano et al.
of 121 patients showed that bridging fibrosis or cirrhosis was an
independent predictor of 90-days mortality. This information was
integrated into a histological score that was subsequently validated
in an external cohort of 205 patients. Surprisingly, we did not find
that the presence of bridging fibrosis or cirrhosis was associated
with significantly increased 90-days mortality. An explanation
could be the relatively low 90-days mortality of 12% in our study
compared to the 29% reported by Altamirano et al., thus raising
the possibility of a type II error. The substantial difference in the
90-days mortality rate cannot be attributed to the prevalence of
bridging fibrosis or cirrhosis, which was very comparable between
the two studies (82% vs. 86%) and Altamirano et al. report lower
MELD score (18 vs. 24), ABIC score (7.3 versus 7.7) and white
blood cell count (8.9 vs. 11.5 x 10%/L). However, there has been
a large variation in clinical practice and threshold for performing
a liver biopsy in AH. A less restrained approach to perform early
liver biopsy could explain the low 90-days mortality in our study.
Indeed, it has been the practice for a long time at the Royal Free
Hospital to perform a confirmatory liver biopsy in all patients with
suspected alcoholic hepatitis. Nevertheless, the impact of liver
fibrosis on short term survival in AH remains unclear.

In this study, we also assessed five prognostic scores for AH
and showed a significant overlap of patients categorised as high-
risk for mortality. Therefore, it was not surprising that all scoring
systems predicted mortality equally well, and this is in accordance
with previous studies that have demonstrated that none of them
is superior [3,4]. It has been demonstrated that combining these
scoring systems may increase the predictive power [25]. However,
when using overlapping biochemical parameters, assumingly the
synergistic power is limited, and therefore it is necessary to iden-
tify other independent prognostic factors to significantly increase
the predictive power of the established scores.

Our results indicate that the severity of fibrosis is a key
prognostic factor for long-term survival in patients who recover
from an episode of AH. Although in our unit a liver biopsy is
routinely performed in patients with suspected alcoholic hepatitis,
we recognize that there is no consensus on whether liver biopsy
should be performed in this context [9,26]. However, if a liver
biopsy is performed for clinical reasons, CPA should be routinely
calculated and reported as it can be utilised to guide advance care
planning.

Our study has limitations to consider. Due to the retrospective
design, there were no predefined criteria for performing a liver
biopsy. This may have caused a selection of patients in a relatively
good condition where a liver biopsy was clinically meaningful,
which may explain the relatively low short-term mortality rate.
The limited number of events did not make it possible to analyse
predictors of 30-days mortality. It should also be noted that
only 34 patients in this study did not have cirrhosis, thus the
sample size did not allow for additional analysis in this subgroup.
However, CPA does most likely also predict long-term mortality in
non-cirrhotic patients who recover from AH, as we have recently
shown that it does predict decompensation and liver-related death
in patients with early/compensated ALD [17].
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To conclude, the CPA predict long-term clinical outcomes in
patients with AH independently of alcohol abstinence, but it has
no prognostic value for short-term mortality. Therefore, CPA as-
sessment can be used during clinical follow-up after recovery from
AH.
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