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BACKGROUND & AIMS: There is limited understanding of the benefits of alcohol rehabilitation after alcohol hepatitis (AH).

METHODS: We conducted a 2012 to 2021 national longitudinal study involving adult inpatients diagnosed
with AH in France. We assessed the primary outcome of liver transplantation or death within 1
year after AH, including in its complicated form (CAH) defined as 22 hepatic or extrahepatic
complications within 4 weeks after AH. The primary exposure was in-hospital alcohol reha-
bilitation within 3 months following AH. Patients who died (6.5%; n = 5282) or were censored
(12.5%; n = 10,180) <4 weeks after AH were excluded. We measured adjusted hazard ratios
(aHRs) and adjusted odds ratios (aORs) within the full cohort and propensity-matched samples.

RESULTS: Among 65,737 patients (median age, 52 years; interquartile range [IQR], 44-60 years; 76% male),
12% died or underwent liver transplantation. In-hospital alcohol rehabilitation was noted for 25%
of patients (15.2% among patients with CAH) and was the primary discharge diagnosis for 13.3%.
The 1-year transplant-free survival rates were 94% (95% confidence interval [CI], 94%-95%) for
rehabilitated patients, compared with 85% (95% CI, 85%-86%) for those without (aHR, 0.62; 95%
Cl, 0.57-0.69; P < .001). Among patients with CAH, transplant-free survival was 78% (95% CI, 76%-
81%) with rehabilitation vs 70% (95% CI, 69%-71%) without (aHR, 0.82; 95% CI, 0.68-0.98; P =
.025). In propensity-matched samples, rehabilitation was linked to an aOR of 0.54 (95% CI, 0.49-
0.55; P <.001) overall, and 0.73 (95% CI, 0.60-0.89; P = .002) among matched patients with CAH.

CONCLUSIONS: In-hospital alcohol rehabilitation within 3 months after AH and CAH improve transplant-free
survival rate but remain underutilized.
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lcoholic hepatitis (AH) is a clinical syndrome

Acharacterized by liver failure, occurring in the
context of chronic ethanol consumption.”” In its severe
forms, AH can progress to extrahepatic organ failure,
sepsis, and ultimately mortality.>* The prognosis for AH
is generally poor, with 1-year survival rates varying from
87% to 73%, depending on severity of illness.”™®

Although some evidence suggests that steroids may
enhance 1-month survival rates in specific groups of
patients with AH,”'° support for early clinical in-
terventions, such as in-hospital alcohol rehabilitation
programs following an AH diagnosis, remains limited and
shows varying outcomes.'' Survival during the first 6
months post-diagnosis is believed to be primarily influ-
enced by the severity of the disease rather than alcohol
abstinence.’” Although some studies have linked early
alcohol rehabilitation programs post-AH to better out-
comes, the evidence remains fragmented and
contradictory.®**

Overall, the existing knowledge regarding the poten-
tial benefits of early alcohol rehabilitation initiatives af-
ter AH is sparse and inconsistent. This study addresses
this significant knowledge gap by evaluating the 1-year
transplant-free survival rates across the full spectrum
of AH, from mild to severe forms. It compares patients
who received rehabilitation within 3 months post-
diagnosis with those who did not, utilizing a compre-
hensive national dataset from France.

Methods

Data Source

The data was sourced from the 2012 to 2021 National
Hospital Discharge Database (Programme de Médical-
isation des Systémes d’Information) in France. The
French National French Diagnosis-Related Groups (DRG)
database integrates comprehensive data on acute inpa-
tient and day-case hospital admissions, post-acute care,
and related claims across public and private health care
sectors in France. During the study period, the entire
French population, estimated at 67.4 million in 2020, had
equitable access to a universal, tax-funded health care
system. The database provided anonymized, standard-
ized discharge summaries, which included detailed pa-
tient demographics (age, sex, residency postal code),
primary and secondary discharge diagnoses coded ac-
cording to the World Health Organization’s International
Classification of Diseases, 10th revision (ICD-10), medical
procedures undertaken, dates of discharge, duration of
hospital stay, modes of entry and discharge, and in-
hospital mortality rates. To construct a longitudinal view
of each patient’s hospital trajectory and the evolution of
their medical conditions, we traced back their previous
and underlying conditions to 2012 using unique, anony-
mous identifiers. The coding system of the Programme de
Médicalisation des Systemes d’Information has previously
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What You Need to Know

Background

Alcoholic hepatitis (AH) is a clinical syndrome
characterized by liver failure, in the context of
chronic ethanol consumption. There is limited un-
derstanding of the benefits of alcohol rehabilitation
after AH.

Findings

Patients who engaged in an alcohol rehabilitation
program within 3 months after AH were 38% less
likely to die or require a liver transplant within 1
year.

Implications for patient care

Despite the clear benefits, only 25% of patients with
AH underwent rehabilitation treatment during the
study period. All patients with AH should be targeted
for alcohol rehabilitation.

demonstrated a 100% specificity for hard outcomes,
including liver-related events and in-hospital mortality.
The research protocol received approval from the Institut
National des Données de Santé (INDS) with registration
number 917240 and was authorized by the Commission
Nationale de I'Informatique et des Libertés (CNIL) under
registration number DR-2017-404. Given the study’s
reliance on de-identified data, informed consent was not
requisite.

Study Population

Of 1,446,949 patients with alcohol use disorders
diagnosed in the 2012 to 2021 DRG,lS‘l(’ we selected all
adult patients with a first diagnosis of AH (ICD-10:
K701). We excluded patients who died (n = 5282; 6.5%)
or were censored (n = 10,180; 12.5%) within 1 month
following their diagnosis.

Outcome Measure

The primary outcome was a composite endpoint of
death or liver transplantation within 1 year following the
diagnosis of AH.

Exposures

The primary exposure was identified as either alcohol
rehabilitation (ICD-10: Z50.2) or alcohol abuse coun-
seling and surveillance (ICD-10: Z51.4), recorded as
either a primary or an associated discharge diagnosis
within 3 months following an AH diagnosis. Due to the
unavailability of biological data, we adopted a distinct
definition of AH severity, diverging from other severity
scores. This definition was defined by the presence of 2
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or more hepatic (any of jaundice, ascites, hepatic en-
cephalopathy, portal hypertension bleeding) or extrahe-
patic complications.”'® To prevent ambiguity, we
referred to this condition as complicated alcohol hepa-
titis (CAH) rather than severe alcohol hepatitis
throughout the manuscript. Hepatic failure was defined
as the occurrence of any of the following within 1 month
after the AH diagnosis: alcoholic hepatic failure (ICD-
10: K704), hepatic encephalopathy (ICD-10: G943),
hepatorenal syndrome (ICD-10: K767), acute and sub-
acute hepatic failure (ICD-10: K720), or decom-
pensated cirrhosis. Extrahepatic organ failure included
any occurrence of acute kidney injury (ICD-10: N17),
acute respiratory failure (ICD-10: J960, J80, J81), shock
(ICD-10: 146, R57, A483), disseminated intravascular
coagulation (ICD-10: D65, D684), organ support (me-
chanical ventilation, renal replacement therapy, vaso-
pressors), or sepsis (bacterial and fungal) within 1
month following AH. Other exposures included smok-
ing habits, obesity, type-2 diabetes mellitus, liver risk
factors, severe comorbidities categorized with the
Charlson comorbidity index, and socio-economic
deprivation. Liver risk factors included all well-
identified causes of chronic liver disease (see
Supplementary Table 1 for detailed variable defini-
tions). The Charlson comorbidity index, indicative of
1-year survival probability for patients with comor-
bidities, was categorized as low (<3), or intermediate
to high (>3), and was computed without mild-severe
liver disease. The ecological deprivation index used
was the French Deprivation Index (Fdep)."’

Statistical Analysis

The association between alcohol rehabilitation and
patient outcomes at the 1-year mark was evaluated
without contingency on patient abstinence verification.
The strength of the relationship was measured using
incidence rate ratios (IRRs) obtained from Poisson lo-
gistic regression models, which included time of follow-
up as an offset, and Cox proportional hazards models.
These models were adjusted for risk factors significantly
associated (P < .05) with the primary outcome (see
Table 1). To mitigate potential confounding in alcohol
rehabilitation indications, the strength of association
between rehabilitation and patient outcome was
measured in propensity-matched samples on age cate-
gories, sex, underlying liver disease, CAH, major comor-
bidities, and deprivation, employing a ‘nearest’ matching
method.?® All statistical tests were 2-tailed, considering
P-values < .05 as statistically significant. Analyses were
conducted using R statistical software (R version 4.3.1
[2023-06-16] Beagle Scouts).

Funding Source

The study did not receive any external funding,
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Results

Sample

Of 81,199 patients with alcoholic hepatitis diagnosed,
19.0% either died (6.5%; n = 5282) or were censored
(12.5%; n = 10,180) in the first month (see flowchart,
Figure 1). After these exclusions, the study cohort
comprised 65,737 patients (81% of the initial cohort),
with a median age of 52 years (interquartile range [IQR],
44-60 years), and 76% males. Close to 10% (9.6%) of
individuals had liver-related risk factors, including
chronic hepatitis B (1.4%) and chronic hepatitis C
(4.6%), and 31% had either obesity or type 2 diabetes
mellitus. Sepsis of bacterial or fungal origin was diag-
nosed in 10.1% of patients after AH. The overall inci-
dence of CAH was 16.3% (n = 13,222). A total of 8251
patients with CAH (12.6%) survived the first month. The
rate of transjugular liver biopsy was 22.7% (n = 3000)
within the complete CAH subsample. About one-quarter
of patients with AH (24.9%) underwent in-hospital
alcohol rehabilitation within 3 months post-AH. Reha-
bilitation was noted as the primary discharge diagnosis
in 13.3% and 2% (n = 182) of patients with AH and
patients with CAH, respectively. Additional characteris-
tics of the cohort are detailed in Table 1.

Associations With 1-year Mortality or Liver
Transplantation

The 1-year incidence of either death or liver trans-
plantation was 12%, comprising 809 liver transplantations
(1.2%) and 7041 deaths without transplantation (10.7%).
The strongest associations with patient outcome were
participation in alcohol rehabilitation with a fully-adjusted
IRR of 0.52 (95% CI, 0.48-0.56; P < .001), and the severity
of underlying liver disease, notably previous records of
decompensated cirrhosis (IRR, 3.77; 95% CI, 3.58-3.97;
P < .001), and the occurrence of sepsis post-AH (aOR,
2.92; 95% CI, 2.76-3.08; P < .001). CAH was less strongly
associated (IRR, 1.81; 95% CI, 1.67-1.97; P < .001) with
patient outcome. Other univariate and multivariate asso-
ciations are detailed in Table 1.

Alcohol Rehabilitation and Liver Transplant-free
Survival

The 1-year transplant-free survival probabilities were
94% (95% CI, 94%-95%) and 85% (95% CI, 85%-86%)
with and without alcohol rehabilitation, respectively. The
survival benefits were consistent in patients with CAH and
non-CAH patients (P < .001) (see Figure 2). All else
maintained equal, alcohol rehabilitation was associated
with a significant reduction of more than 35% in the risk
of 1-year death or liver transplantation (aHR, 0.62; 95% (I,
0.57-0.69; P < .001). The risk reduction was more pro-
nounced (aHR, 0.49; 95% CI, 0.40-0.59; P < .001) when
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Table 1. Characteristics of Patients With AH by 1-year Liver Transplantation or Mortality

811

Baseline

Adjusted outcome

No death or liver

1-year mortality

Overall transplantation or liver transplantation
Characteristic N = 65,737 n = 57,963 (88.2%) n=7774 (11.8%) P-value® IRR (95% Cl) P-value
Alcohol rehabilitation 16,345 (24.86) 15,464 (26.68) 881 (11.33) <.001 0.52 (0.48-0.56) < .001
CAH 8251 (12.55) 6014 (10.38) 2237 (28.78) < .001 1.81 (1.67-1.97) < .001
Age at alcohol hepatitis 52.0 (44.0-60.0) 51.0 (43.0-59.0) 58.0 (51.0-65.0) <.001 1.04 (1.03-1.04) < .001
Male sex 49,968 (76.01) 44,254 (76.35) 5714 (73.50) <.001 1.27 (1.21-1.34) < .001
Liver risk factors 6288 (9.57) 5388 (9.30) 900 (11.58) <.001 1.09 (1.01-1.17) .018
Smoking habits 35,348 (53.77) 32,505 (56.08) 2843 (36.57) < .001 0.56 (0.53-0.58) < .001
Obesity 12,862 (19.57) 11,401 (19.67) 1461 (18.79) .068 0.70 (0.66-0.74) < .001
Type 2 diabetes mellitus 12,911 (19.64) 11,253 (19.41) 1658 (21.33) <.001 0.70 (0.66-0.74) < .001
Decompensated cirrhosis 7410 (11.27) 5260 (9.07) 2150 (27.66) < .001 3.77 (3.58-3.97) < .001
before AH
Transjugular liver biopsy 3800 (5.78) 2759 (4.76) 1041 (13.39) < .001 1.59 (1.48-1.71) < .001
Sepsis 6664 (10.14) 4691 (8.09) 1973 (25.38) <.001 2.92(2.76-3.08) < .001
Shock 994 (1.51) 760 (1.31) 234 (3.01) < .001 0.87 (0.74-1.02) .095
Acute respiratory failure 1265 (1.92) 1011 (1.74) 254 (3.27) < .001 0.93 (0.81-1.07) .33
Acute kidney injury 1500 (2.28) 1112 (1.92) 388 (4.99) <.001 1.20 (1.07-1.34) .001
Portal hypertension bleeding 2492 (3.79) 1630 (2.81) 862 (11.09) <.001 2.21(2.04-2.39) < .001
Organ support 1565 (2.38) 1225 (2.11) 340 (4.37) < .001 0.68 (0.59-0.78) < .001
CCl >3 12,045 (18.32) 9655 (16.66) 2390 (30.74) <.001 1.32 (1.24-1.41) < .001
Fdep >4 29,800 (47.98) 26,072 (47.76) 3728 (49.61) .003 1.15(1.10-1.21) < .001
Unknown 3630 3370 260

Note: Data are presented as number (%) or median (interquartile range).

Note: IRR were calculated using a fully adjusted Poisson generalized linear model (GLM), with time incorporated as an offset. Patients with a follow-up of 4 weeks
or less after AH were excluded from the analysis. CAH was defined as AH characterized by the presence of 2 or more of the following conditions within 4 weeks
after AH: hepatic failure, jaundice, ascites, gastrointestinal hemorrhage, or extrahepatic organ failures. Alcohol rehabilitation was recorded within 3 months after
AH. Sepsis was invasive bacterial or fungal disease. Organ support was any of mechanical ventilation, renal replacement therapy, or vasopressors within 4 weeks
after AH. The CCl predicts 1-year survival in patients with comorbidities, and ranges from low (<3) to intermediate (3-5) to high (>5), with higher scores indicating
higher frailty. The ecological deprivation index used to describe spatial socioeconomic and health inequalities was the Fdep and was categorized in quintiles.
CAH, Critical alcohol hepatitis; CCl, Charlson comorbidity index; Cl, confidence interval; Fdep, French deprivation index; IRR, incidence rate ratio.

@Fisher exact test for count data; Wilcoxon rank sum test.

alcohol rehabilitation was recorded as a primary discharge
diagnosis. aHR measures were consistent across all patient
strata, including those with CAH, and patients with AH
recorded as a primary discharge diagnosis (Table 2).

Sensitivity Analyses

The effectiveness of alcohol rehabilitation was sus-
tained when AH was recorded as a primary discharge
diagnosis, with an aHR of 0.84 (95% CI, 0.75-0.95; P =
.006) (Table 2). A significant reduction in the number of
recurrent admissions for AH was observed following
rehabilitation, with averages of 7.27 (95% CI, 6.9-7.6) for
patients without rehabilitation and 4.41 (95% CI, 4.3-4.5)
for those with rehabilitation (P < .001; t-test). To mitigate

potential selection bias—particularly the possibility that
patients with more favorable health profiles might more
frequently access rehabilitation—we conducted a matched
analysis. Adjusted for age, sex, comorbidities, deprivation,
and other known determinants of patient outcomes, there
was a 46% reduction in the risk of 1-year liver transplant
or death (aOR, 0.54; 95% CI, 0.49-0.59; P < .001) in the
rehabilitation group (Figure 3). Risk estimations remained
consistent among fully matched patients with CAH
(Supplementary Figure 2).

Discussion

AH is consistently associated with decreased survival
rates at the 3, 6, and 12 months marks, and the benefit of
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Patients with AUD
N = 1,446,949

n = 81,199 (5.6%)

Follow-up = 1 month
n = 65,737 (81.0%)

No AH

n = 1,365,750 (94.4%)

Death < 1 month
n = 5,282 (6.5%)

Follow-up < 1 month
n =10,180 (12.5%)

Critical AH
n =8,251 (12.6%)

Rehab No rehab
n = 1,257 (15.2%) n = 6,994 (84.8%)

No Critical AH

n = 57,486 (87.4%)

v v

Rehab
n = 15,088 (26.2%)

v

No rehab
n = 42,398 (73.8%)

1-year death
or liver transplantation
n =252 (20.0%)

1-year death

or liver transplantation
n 31,985 (28.4%)

panm—

1-year death
or liver transplantation

or liver transplantati

1-year death
n = 629 (4.2%)

n=4,908 (11.6%)

v

No death
or liver transplantation
n = 1,005 (80.0%)

No death
or liver transplantation
n =5,009 (71.6%)

No death
or liver transplantation
n = 14,459 (95.8%)

No death
or liver transplantation
n = 37,490 (88.4%)

Figure 1. Study flowchart. CAH was defined as AH characterized by the presence of 2 or more of the following conditions
within 4 weeks after AH: hepatic failure, jaundice, ascites, gastrointestinal hemorrhage, or extrahepatic organ failures. Alcohol
rehabilitation was recorded within 3 months after alcohol hepatitis. AUD, Alcohol use disorder; Rehab, alcohol rehabilitation.

beginning in-hospital alcohol rehabilitation shortly after
AH diagnosis is uncertain."* Our national cohort study,
the most comprehensive to date, uncovered the benefits
of engaging in in-hospital alcohol rehabilitation within 3
months after AH. We observed a risk reduction in death
or liver transplantation across the full spectrum of AH,
exceeding 35% at the 1-year mark. During the period,
fewer than 1 in 4 patients engaged in this intervention in
France.

Our study is the first to demonstrate the 1-year sur-
vival benefit of initiating in-hospital alcohol rehabilita-
tion within 3 months following AH, without contingency
on patient abstinence verification after rehabilitation.
The study also revealed a low access rate to this life-
saving treatment among patients with AH, underscoring
the scarcity and the urgent need for such interventions.
As a matter of fact, less than 5% of patients with CAH
who survived the initial month had access to rehabilita-
tion programs within the study period, signifying a sig-
nificant missed opportunity to potentially enhance
outcomes of this subgroup of patients with AH.

Our results are consistent with all studies supporting
complete abstinence after AH.” The outcomes corrobo-
rate findings from a prior, smaller-scale study that
documented an 80% decrease in the 1-year mortality
risk following the initiation of alcohol rehabilitation
programs after non-severe AH."* The results differ from
retrospective cohorts that indicated that short-term
prognosis (less than 6 months) of patients with severe
AH was primarily associated with the severity of illness

rather than abstinence.'” Access rates to in-hospital
alcohol rehabilitation programs were similar to the
rates reported in 2 cohorts of United States patients after
AH."® The critical role of sepsis in influencing patient
outcomes post-AH was consistent with the close in-
teractions reported between CAH and bacterial and
fungal sepsis.*’

The data suggest that enhancing access to rehabili-
tation services after AH could potentially shift patients’
attitudes towards alcohol use and heighten their
awareness of the associated risks. Rehabilitation pro-
grams generally encompass screening for comorbid
conditions and interaction with health care professionals,
which may lead to improved liver-related and extrahe-
patic health outcomes. Notably, the most pronounced
benefit—a 50% reduction in risk—was observed when
rehabilitation was the primary reason for hospital
discharge, indicative of a comprehensive approach to
patient care, in contrast to cases where it was a sec-
ondary diagnosis, often signaling emergency or un-
planned interventions. In the initial 6 months, clinicians,
preoccupied with the acute state of AH or CAH, may
neglect the need for rehabilitation focused on alcohol
dependence, favoring immediate medical interventions
over long-term recovery strategies. The benefits of
alcohol rehabilitation were consistent among the sub-
group of patients with AH listed as a primary diagnosis,
and the reduction in readmissions for recurrent AH in
the rehabilitation group further highlighted the health
advantages of such interventions.
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Figure 2.Probability of 1-year liver-
transplant-free survival after alcohol
hepatitis. Risks were computed with Cox
proportional hazards models stratified
on age categories, sex, liver risk factors,
pre-AH decompensated cirrhosis, post-
AH sepsis, organ failure, severe comor-
bidities, and deprivation. CAH was
defined as AH characterized by the
presence of 2 or more of the following
conditions within 4 weeks after AH: he-
patic failure, jaundice, ascites, gastroin-
testinal hemorrhage, or extrahepatic
organ failures. Alcohol rehabilitation was
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recorded within 3 months after alcohol
hepatitis. P values were computed with
the log-rank test. Rehab, Alcohol
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1257

CAH, no rehab 6994

Our study stands as the most comprehensive analysis
to date on the advantages of initiating in-hospital alcohol
rehabilitation soon after AH diagnosis. Leveraging
extensive datasets and employing propensity score
matching, we aimed to mitigate confounding factors. We
acknowledge potential selection biases, primarily

1257

6994

1127 1064 1019 969 924 886 852 825 800 782 762

6065 5558 5239 4994 4780 4617 4454 4306 4177 4023 3902

stemming from the use of ICD-10 codes for patient se-
lection and exploration, rather than relying on biological-
clinical criteria as employed in other smaller studies. The
use of ICD-10 and medical procedure codes for selection
and exploration, although highly specific,c may have
limited sensitivity. Consequently, our estimates should

Table 2. One-year Liver Transplantation or Mortality Probabilities Following AH

Group

Rehabilitation

Transplant-free survival

Risk (95% ClI)

Overall population (any rehabilitation recorded)

AH (primary diagnosis)

Overall population (primary diagnosis rehab)

Non-CAH

CAH

Not recorded
Recorded
Not recorded
Recorded
Not recorded
Recorded
Not recorded
Recorded
Not recorded

Recorded

0.85 (95% Cl, 0.85-0.86) 1 (Ref)
0.94 (95% Cl, 0.94-0.95) aHR, 0.62 (0.57-0.69; P < .001)
0.83 (95% Cl, 0.82-0.83) 1 (Ref)
0.89 (95% Cl, 0.88-0.9) aHR, 0.84 (0.75-0.95; P = .006)
0.86 (95% Cl, 0.86-0.86) 1 (Ref)
0.98 (95% Cl, 0.98-0.98) aHR, 0.49 (0.4-0.59; P < .001)
0.88 (95% Cl, 0.87-0.88) 1 (Ref)
0.96 (95% Cl, 0.95-0.96) aHR, 0.6 (0.54-0.67; P < .001)
0.7 (95% Cl, 0.69-0.71) 1 (Ref)

0.78 (95% Cl, 0.76-0.8)

aHR, 0.82 (0.68-0.98; P = .025)

Note: Patients with a follow-up of 4 weeks or less after AH were excluded from the analysis. Risk were computed with Cox proportional hazards models stratified
on age categories, sex, liver risk factors, decompensated cirrhosis before AH, post-AH sepsis, organ failure, severe comorbidities, and deprivation. Alcohol
rehabilitation was recorded within 3 months post-AH. CAH was defined as alcohol hepatitis characterized by the presence of 2 or more of the following conditions

within 4 weeks after AH: hepatic failure, jaundice, ascites, gastrointestinal hemorrhage, or extrahepatic organ failures.

AH, Alcohol hepatitis; aHR, adjusted hazard ratio; CAH, critical alcohol hepatitis; CCI, Charlson comorbidity index; Fdep, French deprivation index.
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Figure 3. One-year mortality or liver transplantation risks after severe alcoholic hepatitis in matched patients (N = 20,483).
Risks were computed with multivariate logistic regressions in a 1:1 propensity matched subsample (exact method; N =
20,483). CAH was AH with hepatic failure and >1 extrahepatic organ failures within 4 weeks after AH. Alcohol rehabilitation
was recorded within 3 months after alcohol hepatitis. P values were computed with the log-rank test. CCI, Charlson co-
morbidity index; Fdep, French Deprivation Index; Rehab, alcohol rehabilitation.

be considered conservative thresholds. Individuals un-
dergoing rehabilitation may have had a healthier profile
at baseline and were possibly less severely affected. To
counteract this, we included a 1-month ‘washout’ period
in our analysis to account for initial treatments such as
steroids and anti-infective agents. Patients who engage in
rehabilitation may also be predisposed to improved
outcomes due to immeasurable factors such as intrinsic
motivation, strong family support, and personal deter-
mination, which could skew the perceived effectiveness
of the rehabilitation itself. To minimize these biases, we
adjusted all measurements using the French Ecological
Deprivation Index. This index is the most frequently cited
and utilized metric for accounting for deprivation across
various demographic and geographic contexts in
France.'” Another distinction from previous research on
severe AH is our reliance on the multiple organ

dysfunction syndrome criteria, characterized by hepatic
and extrahepatic organ failure, for identifying patients with
severe AH , instead of using biological scores. This
approach is commonly adopted for defining critically ill
patients and has been demonstrated to offer prognostic
insights comparable to those in earlier severe AH studies.”
As a matter of fact, 1-year overall survival was 56.2% for
patients with CAH, which was consistent with previously
reported 1-year survival rates in severe AH.”’ To avoid
confusion with the current definition of severe AH, we
have adopted the term CAH throughout the manuscript for
these patients. Given the focus on inpatients, our study did
not include out-of-hospital rehabilitation services nor track
mortality outside hospital settings.

Overall, the importance of our findings, both in terms
of enhancing patient outcomes and supporting public
health initiatives, underscores the potential benefits of
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implementing systematic in-hospital alcohol rehabilitation
programs within 3 months following an AH diagnosis.

Supplementary Material

Note: To access the supplementary material accom-
panying this article, visit the online version of Clinical
Gastroenterology and Hepatology at www.cghjournal.org,
and at https://doi.org/10.1016/j.cgh.2024.07.037.

References

1. Lucey MR, Mathurin P, Morgan TR. Alcoholic hepatitis. N Engl J
Med 2009;360:2758-2769.

2. Bataller R, Arab JP, Shah VH. Alcohol-associated hepatitis.
N Engl J Med 2022;387:2436-2448.

3. Orntoft NW, Sandahl TD, Jepsen P, Vilstrup H. Short-term and
long-term causes of death in patients with alcoholic hepatitis in
Denmark. Clin Gastroenterol Hepatol 2014;12:1739-1744.e1.

4. Sersté T, Cornillie A, Njimi H, et al. The prognostic value of
acute-on-chronic liver failure during the course of severe alco-
holic hepatitis. J Hepatol 2018;69:318-324.

5. Potts JR, Goubet S, Heneghan MA, Verma S. Determinants of
long-term outcome in severe alcoholic hepatitis. Aliment Phar-
macol Ther 2013;38:584-595.

6. Thursz MR, Richardson P, Allison M, et al. STOPAH Trial.
Prednisolone or pentoxifylline for alcoholic hepatitis. N Engl J
Med 2015;372:1619-1628.

7. VazK, Little R, Majeed A, Kemp W, Roberts SK. Determinants of
short- and long-term outcomes of an Australian cohort of pa-
tients admitted with alcoholic hepatitis. Dig Dis Sci 2022;
67:3356-3365.

8. Bennett K, Enki DG, Thursz M, Cramp ME, Dhanda AD. Sys-
tematic review with meta-analysis: high mortality in patients with
non-severe alcoholic hepatitis. Aliment Pharmacol Ther 2019;
50:249-257.

9. Louvet A, Thursz MR, Kim DJ, et al. Corticosteroids reduce risk
of death within 28 days for patients with severe alcoholic hep-
atitis, compared with pentoxifylline or placebo-a meta-analysis
of individual data from controlled trials. Gastroenterology 2018;
155:458-468.€8.

10. Arab JP, Diaz LA, Baeza N, et al. Identification of optimal
therapeutic window for steroid use in severe alcohol-
associated hepatitis: a worldwide study. J Hepatol 2021;
75:1026-1033.

11. Oldroyd C, Greenham O, Martin G, Allison M, Notley C. Sys-
tematic review: interventions for alcohol use disorder in patients
with cirrhosis or alcohol-associated hepatitis. Aliment Pharma-
col Ther 2023;58:763-773.

12. Louvet A, Labreuche J, Artru F, et al. Main drivers of outcome
differ between short term and long term in severe alcoholic
hepatitis: a prospective study. Hepatology 2017;66:1464-1473.

13. Peeraphatdit TB, Kamath PS, Karpyak VM, et al. Alcohol reha-
bilitation within 30 days of hospital discharge is associated with

Rehabilitation After Severe Alcoholic Hepatitis 815

reduced readmission, relapse, and death in patients with alco-
holic hepatitis. Clin Gastroenterol Hepatol 2020;18:477-485.€5.

14. Bjornsson ES, Hauksson K, Sigurdardottir R, et al. Abstinence
from alcohol and alcohol rehabilitation therapy in alcoholic liver
disease: a population-based study. Scand J Gastroenterol
2020;55:472-478.

15. Rehm J, Mathers C, Popova S, Thavorncharoensap M,
Teerawattananon Y, Patra J. Global burden of disease and injury
and economic cost attributable to alcohol use and alcohol-use
disorders. Lancet 2009;373:2223-2233.

16. Schwarzinger M, Thiébaut SP, Baillot S, Mallet V, Rehm J.
Alcohol use disorders and associated chronic disease-a na-
tional retrospective cohort study from France. BMC Public
Health 2018;18:43.

17. Mizock BA. The multiple organ dysfunction syndrome. Dis Mon
2009;55:476-526.

18. Marshall JC. The multiple organ dysfunction syndrome. In:
Holzheimer RG, Mannick JA, eds. Surgical Treatment: Evidence-
Based and Problem-Oriented. Munich: W. Zuckschwerdt Verlag
GmbH, 2001.

19. Rey G, Jougla E, Fouillet A, Hémon D. Ecological association
between a deprivation index and mortality in France over the
period 1997 - 2001: variations with spatial scale, degree of
urbanicity, age, gender and cause of death. BMC Public Health
2009;9:383.

20. Ho DE, Imai K, King G, Stuart EA. Matching as nonparametric
preprocessing for reducing model dependence in parametric
causal inference. Political Analysis 2007;15:199-236.

21. Gustot T, Fernandez J, Szabo G, et al. Sepsis in alcohol-related
liver disease. J Hepatol 2017;67:1031-1050.

22. Verma N, Mehtani R, Haiar JM, et al. Clinical criteria accurately
diagnose severe but not moderate alcohol-associated hepatitis:
a systematic review and meta-analysis. Hepatol Commun 2024;
8:e0404.

23. Mathurin P, Duchatelle V, Ramond MJ, et al. Survival and prog-
nostic factors in patients with severe alcoholic hepatitis treated
with prednisolone. Gastroenterology 1996;110:1847-1853.

Correspondence

Address correspondence to: Vincent Mallet, MD PhD, Assistance Publique-
Hépitaux de Paris, Hopital Cochin, Hepatology Service, 27 rue du Faubourg
Saint Jacques, 75014 Paris, France. e-mail: vincent.mallet@aphp.fr; tel: + 33 1
58 41 30 01.

Author Contributions

VM, PM: conception of the study, analysis and interpretation of the data, draft
of the manuscript; LP, ENK, CM, ST, AL, SB, MC, PS, SP, AB, JR: analysis and
interpretation of the data, edition of the manuscript; SB: Acquisition of data;
The authors declare they have seen and approved the final version of the
manuscript. All other members of the Demosthenes group facilitated the study.

Conflicts of interest

These authors disclose the following: Lucia Parlati reports consulting and
lecturing fees from Gilead, Novo-Nordisk and AbbVie; Vincent Mallet reports
coinvestigator for Genfit, Intercept, Janssen, Novo-Nordisk, and Galmed; and
travel fees from AbbVie. Philippe Sogni reports coinvestigator for Genfit,
Intercept, Janssen, Novo-Nordisk, and Galmed; boards for MSD; and travel
fees from AbbVie, Gilead, and MSD. Stanislas Pol reports consulting and
lecturing fees from Janssen, Gilead, MSD, Abbvie, Biotest, Shinogui, Viiv, and
LFB; and grants from Abbvie, Gilead, Roche, and MSD without relation to this
manuscript. The remaining authors disclose no conflicts.

Descargado para Daniela Zuiiiga Agiiero (danyzuag@gmail.com) en National Library of Health and Social Security de ClinicalKey.es por Elsevier en abril 30,
2025. Para uso personal exclusivamente. No se permiten otros usos sin autorizacion. Copyright ©2025. Elsevier Inc. Todos los derechos reservados.


http://www.cghjournal.org
https://doi.org/10.1016/j.cgh.2024.07.037
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref1
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref1
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref1
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref2
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref2
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref2
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref3
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref3
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref3
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref3
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref4
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref4
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref4
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref4
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref5
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref5
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref5
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref5
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref6
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref6
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref6
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref6
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref7
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref7
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref7
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref7
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref7
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref8
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref8
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref8
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref8
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref8
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref9
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref9
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref9
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref9
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref9
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref9
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref10
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref10
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref10
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref10
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref10
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref11
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref11
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref11
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref11
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref11
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref12
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref12
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref12
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref12
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref13
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref13
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref13
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref13
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref13
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref14
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref14
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref14
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref14
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref14
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref15
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref15
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref15
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref15
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref15
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref16
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref16
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref16
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref16
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref16
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref17
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref17
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref17
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref18
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref18
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref18
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref18
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref19
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref19
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref19
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref19
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref19
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref20
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref20
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref20
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref20
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref21
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref21
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref21
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref22
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref22
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref22
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref22
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref23
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref23
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref23
http://refhub.elsevier.com/S1542-3565(24)00775-4/sref23
mailto:vincent.mallet@aphp.fr

815.e1 Parlati et al Clinical Gastroenterology and Hepatology Vol. 23, Iss. 5

0.96
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Supplementary Figure 1. Assessment of the association between alcohol rehabilitation and 1-year risk of liver transplantation
or mortality in propensity-matched patients with severe AH. Adjusted ORs were computed using multivariate logistic
regression models in a propensity-matched patient cohort, based on the likelihood of undergoing alcohol rehabilitation within
12 weeks post-severe AH. The estimated propensity scores were used with a ‘nearest’ matching method. AH, Alcohol
hepatitis; CCI, Charlson comorbidity index; Fdep, French deprivation index; OR, odds ratio.
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Supplementary Table 1. Code Dictionary
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Diagnosis

ICD-10/medical procedure codes

Acute and subacute hepatic failure

Acute kidney injury

Acute respiratory failure
AIDS
Alcohol rehabilitation

Alcohol use disorders

Alcoholic cirrhosis
Alcoholic hepatic failure
Alcoholic hepatitis
Alcoholic liver disease
Ascitis

Aspergillosis
Autoimmune hepatitis
Bacteremia
Bronchopneumonia
Budd Chiari syndrome
Cerebral infarction
Cerebrovascular disease
Chemotherapy for cancer

Chemotherapy for connective tissue
disorder

Cholangitis

Chronic hepatitis B
Chronic hepatitis C
Chronic hepatitis D

Chronic kidney disease advanced

Chronic kidney disease

Chronic obstructive pulmonary disease

Cirrhosis

Congestive heart failure

Connective tissue disorder

Cryptococcosis

K720

N17, JVJF002, JVJF003, JVJF005, JVJF006, JVJFOO07, JVJFOOS5,
JVJB002

J960, J80, J81
B20, B21, B22, B24
7502, Z714

E244, E511, F101, F102, F103, F104, F105, F106, F107, F108,
F109, F1020, F1021, F1022, F1023, G312, G621, G721, 1426,
K292, K70, K852, K860, 0354, 72502, Z714, Z721

K703

K704

K701

K70

R18, HPHB003, HPJBOO1
B44

K754

A49

J18

1820

163

G45, G46, H340, 16
Z511

7512

K830, K831, K835, K835, K8705, R17
B181, B162, B169

B182

B160, B161, B180, B170

1120, 1131, NOO, NO1, NO3, N05, N183, N184, N185, N19, N250,
7490, 7491, 7492, 7940, 7992, HGPC005, HPGAOQO01,
HPJPO001, HPKA002, HPKB001, HPKCO014, HPLAOQOS,
HPLB004, HPLCO035, HPPA004, HPPP002, JVRP0O7,
JVRPO008, JAEA003, JVJB001, JVRP004, JVJF004, JVJFOO8,
JVQF001, JVQF007, JVQP002, JVQP0O09, YYYY007

E102, E112, E122, E132, E142, [151, JAHB0O01, JAHHO002,
JAHCO001, JAHA001, JAHJ006, JAHJOO7, NO2, NO4, NO6,
NO7, NO8, N181, N182, N19, N25, N083

1278, 1279, J40, J41, J42, J43, J44, J45, J46, J47, J60, J61, J62,
J63, J64, J65, J66, J67, J684, J701, J703

1859, 1864, 1982, 19829, K703, K717, K743, K744, K745, K746,
K766

1099, 1110, 1130, 1132, 1255, 1420, 1425, 1426, 1427, 1428, 1429, 143,
150, P290

MO05, M06, M315, M32, M33, M34, M351, M353, M360
B450, B451, B453, B457
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Diagnosis

ICD-10/medical procedure codes

Decompensated cirrhosis

Dementia

Diabetes mellitus complicated

Diabetes mellitus uncomplicated

Diabetes mellitus
Disseminated intravascular coagulation
Embolism and thrombosis of renal vein

Embolism and thrombosis of
unspecified vein

Embolism and thrombosis of vena cava
Gastro esophageal varices bleeding
Gastro esophageal varices not bleeding

Hemiplegia

Hepatic encephalopathy

Hepatocellular carcinoma treatment

Hepatocellular carcinoma
Hepatopulmonary syndrome
Hepatorenal syndrome
Hydrothorax
Hypercholesterolemia pure
Hyperlipemia mixed
Hyperlipemia

Hypertension

Hypertensive heart failure with or
without renal failure

Hypertriglyceridemia
Intrahepatic bile duct carcinoma
Invasive candidiasis

Jaundice

Leukemia

Liver biopsy

Liver disease mild

R17, K704, K711, K72, K767, 1280, 1850, 1983, 19820, R18, J948,
K65, EHBD001, EHNEO02, HESE001, HESE002, HPHBO0O03,
HPJB001, EHCA003, EHCA006, EHCA009, EHCAO007,
EHCA004, EHCA002, EHCA005, EHCA010, EHCAOO0T,
HEPAQO5, HEPA004, HEPAQO7

F00, FO1, FO2, FO3, FO51, G30, G311

E102, E103, E104, E105, E107, E112, E113, E114, E115, E117,
E122, E123, E124, E125, E127, E132, E133, E134, E135, E137,
E142, E143, E144, E145, E147, H360, N083, H280, G632

E100, E101, E106, E108, E109, E110, E111, E116, E118, E119,
E120, E121, E126, E128, E129, E130, E131, E136, E138, E139,
E140, E141, E146, E148, E149

E1

D65, D684
1828

1829

1822
1850, 1983, 19820, EHBD001, EHNE002, HESE001, HESE002
1859, 1864, 1982, 19829

G041, G114, G801, G802, G81, G82, G830, G831, G832, G833,
G834, G839

K720, G943

YYYY170, EDLF017, EDLFO16, HLNMO001, EDQHO006, EDLF014,
YYYY210, HLHJ005, EDQHO007, HLHJ006, EDLF015,
EDQH008, HLNKO001, EDSF006, EDLL001, ZZQA002,
EHSF001, HLQX004, EDLL002, HLFA020

C220

1280

K767

J948

E870

E782

E780, E781, E782, E784, E785
110, 111, 112, 113, R0O30

110, 1130, 1132

E871

C221

B371, B375, B376, B377

R17

C91, C92, C93, C94, C95, C96

HLHBO001, HLHJ003, HLHJ006, HLHH006, HLHJ005, HLHHO007,
HLHHO001, HLHHO05

K713, K714, K715, K73, K740, K741, K742, K743, K760, K764,
K765
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Diagnosis

ICD-10/medical procedure codes

Liver disease moderate to severe

Liver transplantation
Lymphoma

Mechanical ventilation

Myocardial infarction
Obesity

Other cause of chronic liver disease

Other diabetes mellitus
Other primary liver cancer
Oxygen therapy

Palliative care

Paraplegia hemiplegia

Peptic ulcer disease
Peritonitis

Peripheral vascular disease

Phlebitis and thrombophlebitis
Pneumocystosis
Pneumonia bacterial

Pneumonia due to streptococcus
pneumoniae

Pneumonia due to haemophilus
influenzae

Pneumonia bacterial not elsewhere
classified

Pneumonia due to other infectious

organisms not elsewhere classified

Pneumonia in diseases classified
elsewhere

Portal hypertension
Portal vein thrombosis

Renal replacement therapy

Renal transplantation

Systemic inflammatory response
syndrome of infectious origin

Shock
Smoking

K703, 1850, 1859, 1864, 1982, J948, K703, K704, K711, K717,
K721, K729, K744, K745, K746, K65, K66, K767, R17, R18,
EHBDO001, EHNEO02, HESE001, HESE002, HPHBO0O03,
HPJB001, EHCA003, EHCA006, EHCA009, EHCA007,
EHCA004, EHCA002, EHCA005, EHCA010, EHCAOQO01,
HEPAO005, HEPAO04, HEPAQO7

HLEAO001, HGEA002, HLEA002, HGEA004
C81, C82, C83, C84, C85, C86, C87, C89, C90

GLLD004, GLLDO005, GLLD006, GLLD007, GLLD008, GLLD009,
GLLDO012, GLLDO13, GLLD015, DKMDO001, GEPAQ04,
GELDO002, GELD004

121, 122, 1252
EG6

E830, E831, FEJFO03, E848, 1820, K830, K743, K754, Q442,
Q443, Q446

E12, E13, E14

C222, C223, C224, C227, C229
GLLDO002, GLLDO003, GLLD017, GLLD019
7515

G041, G114, G801, G802, G81, G82, G830, G831, G832, G833,
G834, G839

K25, K26, K27, K28
K65

170, 171, 1731, 1738, 1739, 1771, 1790, 1792, K551, K558, K559, R02,
27958, 7959

180
B59
J13, J14, J15, J16, J170, J178, J18, J85
J13

J14

J15

J16

J170, J178

K766
181

JVJF002, JVJF003, JVJF005, JVJF006, JVJFO07, JVJFOO5,
JVJB002

T861, 2940, JAEADO3
A40, Ad1, A49, R572, R650

146, R57, A483
F17, Z716, Z720, T652
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Diagnosis

ICD-10/medical procedure codes

Solid tumor localized without liver

Solid tumor localized

Solid tumor metastatic
Splanchnic thrombophlebitis

Surgical shunt

Thrombophlebitis migrans
Transfusion

Transjugular intrahepatic posto
systemic shunt

Transjugular liver biopsy

Transplant recipient without liver

Type 1 diabetes mellitus
Type 2 diabetes mellitus
Urinary tract infection

Vasopressors

Co0, C1, C20, C21, C28, C25, C26, C3, C40, C41, C43, C45, C46,
C47, C48, C49, C5, C6, C70, C71, C72, C73, C74, C75, C76

Co, C1, C20, C21, C22, C23, C24, C25, C26, C3, C40, C41, C43,
C45, C46, C47, C48, C49, C5, C6, C70, C71, C72, C73, C74,
C75, C76

C77, C78, C79, C80
181, 182

EHCA003, EHCA006, EHCA009, EHCA007, EHCA004, EHCA002,
EHCAO005, EHCA010, EHCAQ001, HEPAOOS, HEPAOO4,
HEPAO007

1821
FELFO003, FELF004
EHCF002, EHAF004, EHPF001, EHNFOO1

HLHHO001, HLHHO05

7940, 7941, 7942, 7943, 79481, 79482, T861, T862, T863, T8680,
T8681, T8682, 794801, 294802, 7294803, 294804, 794809,
T860, JAEAOO3

E10

E11

N10, N390
EQLFO001, EQLF003

ICD-10, International Classification of Diseases, 10th revision.
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