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ABSTRACT
In Japan, the establishment of diagnostic criteria for acute- on- chronic liver failure (ACLF) in 2022 has increased the focus on 
alcoholic hepatitis. Most hospitals in Japan lack specialized treatment units or psychiatrists for managing alcohol use disorders, 
leaving hepatologists to handle various aspects of the disease—a challenging task. This study retrospectively investigated the 
outcomes of alcoholic hepatitis in a typical Japanese hospital setting, stratified by ACLF diagnosis and other features, with the 
aim of identifying areas for possible improvement. We conducted a retrospective analysis of 88 patients hospitalized with alco-
holic hepatitis, reviewing records for the diagnosis of ACLF or related conditions, development of delirium tremens (DT), risk 
factors, and patient outcomes. Patients meeting the Japanese criteria for ACLF or related conditions had significantly worse 
survival outcomes. DT developed in 13 patients, with low platelet counts and elevated γ- glutamyl transpeptidase levels identified 
as risk factors. Prophylactic oral benzodiazepines were found safe and significantly associated with preventing DT. Onset of DT 
during hospitalization did not measurably impact survival prognosis, but DT patients showed a tendency to break contact with 
our hospital and critical events may have been missed. While under hepatologist care, patients typically maintained sobriety, but 
relapse into alcohol- related health problems frequently occurred after follow- up was discontinued. In Japan, hepatologists may 
be missing important events with alcoholic hepatitis after follow- up discontinuation, especially in patients with DT. Therefore, 
integrated and collaborative care, particularly a psychosocial approach providing behavioural support, may reduce risk of relapse 
and improve patient prognosis.
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1   |   Introduction

Between 2018 and 2021 in Japan, alcohol- related liver disease 
surpassed viral hepatitis as the leading cause of cirrhosis [1]. 
In 2022, diagnostic criteria for acute- on- chronic liver failure 
(ACLF) were established in Japan [2], revealing that most ACLF 
cases are linked to severe alcoholic hepatitis [3]. However, the 
natural history and prognosis of these cases in clinical practice 
remain poorly understood.

A nationwide survey by the Japanese Ministry of Health, Labour 
and Welfare revealed that out of 7100 general hospitals provid-
ing internal medicine care, only 1800 (25.4%) also provide psy-
chiatric care [4]. Despite this, little is known about the current 
state of alcoholic hepatitis treatment in general hospitals with-
out psychiatry, especially regarding the management of DT and 
follow- up.

In Japan, approximately 1.0% of the population (1.9% of men 
and 0.2% of women) are diagnosed with alcohol abuse accord-
ing to the International Statistical Classification of Diseases and 
Related Health Problems, 10th Revision, with a particularly high 
incidence of severe alcohol- related liver disease [5]. Withdrawal 
symptoms often occur during hospitalization after the sudden 
cessation of heavy alcohol consumption, and managing these 
symptoms becomes particularly challenging when they esca-
late into delirium tremens (DT) [6, 7]. However, the treatment 
of DT and its impact on the prognosis and follow- up of alcoholic 
hepatitis remain poorly understood. Symptoms of autonomic ex-
citability, such as sweating, tachycardia and fever, tremors, anx-
iety, irritability and insomnia, typically appear from 6 h after 
sobriety [8]. Severe withdrawal symptoms can progress to DT, 
which is characterized by impaired consciousness and visual 
and auditory hallucinations, and benzodiazepine treatment is 
often used to prevent this development [9].

The present study was performed in our hospital, which rep-
resents a typical Japanese hospital where hepatologists are re-
sponsible for all aspects of alcoholic hepatitis management, 
without the help of specialized staff. As this was considered 
to be a potential area for improvement, we focused on alcohol 
withdrawal symptoms, which are common in alcoholic hepatitis 
and ideally should be managed with the support of a psychiatrist 
[8]. We conducted a retrospective analysis of patients hospital-
ized with alcoholic hepatitis, reviewing records for diagnosis of 
ACLF or related conditions, development of DT, risk factors, and 
patient outcomes.

2   |   Methods

2.1   |   Patients

The retrospective study included 88 Japanese patients who were 
negative for Hepatitis B surface antigen and hepatitis C virus an-
tibodies, regularly consumed alcohol (40 g or more per day for 
women and 60 g or more per day for men) [7], were admitted 
to Fujita Medical University Bantane Hospital between January 
2013 and April 2024, and were clinically diagnosed with alco-
holic hepatitis. All study protocols were approved by the ethics 
committee of Fujita Health University School of Medicine and 

were conducted in accordance with the 1975 Declaration of 
Helsinki (approval no. HM23- 213). Written informed consent 
for treatment was obtained from each patient, though informed 
consent was not required for participation in this study because 
of the retrospective design.

2.2   |   Treatment

The treatment of alcoholic hepatitis included abstinence and 
supportive care, and, in some cases, administration of prednis-
olone or methylprednisolone [6, 9]. The prevention of DT was 
managed with diazepam at doses of 4 to 12 mg/day or loraze-
pam at doses of 1.5 to 3 mg/day, at the discretion of the attend-
ing physician. This preventive treatment was typically given to 
patients considered at high risk for DT based on their history of 
heavy drinking, their history of alcohol withdrawal symptoms, 
the results of alcohol dependence screening tests such as CAGE 

TABLE 1    |    Baseline characteristics. n (%), median (IQR).

Sex (male/female) 68 (77.3)/20 (22.7)

Age 54.5 (44.75–65)

Diagnostic criteria for ACLF 
(ACLF/Extended/Probable/
Extended Probable/without 
ACLF)

6 (6.8)/2 (2.3)/7 (8.0)/19 
(21.6)/54 (61.4)

JAS (≥ 8/≤ 7) 38 (43.2)/50 (56.8)

Gastrointestinal bleeding (yes/no) 7 (8.0)/81 (92.0)

Ascites (yes/no) 28 (31.8)/60 (68.2)

Hb (g/dL) 11.65 (10.2–13.53)

WBC (/μL) 7200 (5200–10 350)

PLT (×103/L) 135 (88–192)

INR 1.23 (1.00–1.47)

AST (U/L) 163 (112.25–292.5)

ALT (U/L) 59.5 (35.75–148.5)

GGT (U/L) 564 (305.25–1056.25)

T.Bil (mg/dL) 2.45 (1.48–5.43)

BUN (mg/dL) 11 (7–16.25)

Cre (mg/dL) 0.74 (0.62–1.05)

Alb (g/dL) 3.3 (2.7–3.9)

MELD 12 (9–18)

Benzodiazepine prophylaxis (yes/
no)

50 (56.8)/38 (43.2)

Administration of prednisolone 
or methylprednisolone (yes/no)

8 (9.1)/80 (90.9)

Abbreviations: ACLF, acute- on- chronic liver failure; Alb, albumin; ALT, alanine 
aminotransferase; AST, aspartate aminotransferase; BUN, blood urea nitrogen; 
Cre, creatinine; DT, delirium tremens; GGT, γ- glutamyl transpeptidase; Hb, 
haemoglobin; INR, international normalized ratio; JAS, Japan Alcoholic 
Hepatitis Score; MELD, Model for End- stage Liver Disease; PLT, platelet; T. Bil, 
total bilirubin; WBC, white blood cell.
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[10] and AUDIT [11], and the presence or absence of autonomic 
nervous system symptoms such as sweating and tachycardia, in 
accordance with the American Society of Addiction Medicine 
(ASAM) guidelines [12–14]. If DT nevertheless developed, anti-
psychotics (haloperidol or risperidone) and continuous sedation 
with midazolam or propofol were administered as appropriate. 
Because Fujita Medical University Bantane Hospital did not 
have a psychiatrist on staff, all treatment decisions, including 
those related to DT prevention and management, were made 
between the patient and the attending hepatologist based on in-
formed consent. Although drug therapies for the prevention and 
treatment of DT were administered with reference to the ASAM 
guidelines, the absence therein of clear criteria for preventive 
treatment and specific dosage recommendations often left ac-
tual treatment decisions to the attending physician.

2.3   |   Follow- Up and Statical Analysis

The follow- up period was defined as the interval from the start 
of inpatient treatment to the date of the last hospital visit, when 
follow- up was discontinued either by the attending physician's 
decision or by the patient without authorization. The observa-
tion period was defined as the interval from the start of inpa-
tient treatment to the last date on which the patient's survival 
was confirmed in the medical record. ACLF or related condi-
tions were diagnosed according to the criteria established by 
the Intractable Hepato- Biliary Disease Study Group in Japan 
[2]. The severity of alcoholic hepatitis was rated by the Japan 
Alcoholic Hepatitis Score (JAS) [15]. Statistical analysis was 
performed using Easy R (EZR) version 1.61 (Saitama Medical 
Center, Jichi Medical University, Omiya, Japan) [16]. Factors 
with p < 0.1 in univariate analysis were included in multivariate 
analysis. Factors with p < 0.05 were considered significant.

3   |   Results

3.1   |   Baseline Characteristics

The baseline characteristics of the patients are shown in Table 1. 
The median age was 54.5 years. Of the 88 patients, 68 (77.3%) 
were male. A total of 34 patients (38.6%) met the criteria for 
ACLF or related conditions diagnosis, while 26 had an un-
known baseline Child–Pugh score and were therefore classified 
as ‘probable’ or ‘extended probable’. A JAS score of 8 or higher 
was found in 38 patients (43.2%). Steroids were administered to 
8 patients (9.1%) as part of their treatment for severe alcoholic 
hepatitis, and 50 patients (56.8%) received benzodiazepines to 
prevent DT.

3.2   |   Association Between the Diagnosis for ‘ACLF 
or Related Conditions’ and Survival Prognosis

Kaplan–Meier survival curves, distinguished by negative and 
positive diagnoses for ACLF or related conditions, are shown 
in Figure  1A. Patients with ACLF or related conditions had a 
significantly worse survival prognosis (median survival: NA vs. 
2150 days, p = 0.0227). Prognosis was also stratified by MELD 
score (Figure  1B). However, no significant stratification of 
prognosis was found according to whether patients had a JAS 
score of 8 or higher (Figure 1C). Patients with ACLF or related 
conditions had significantly higher peripheral white blood cell 
counts, and the proportion of these patients with a JAS score of 
8 or higher was much higher (Table 2). All patients treated with 
steroids were those with ACLF or related conditions (Table 2). 
Six patients underwent pulse therapy with methylprednisolone 
at doses ranging from 500 to 1000 mg, while two patients were 
started on oral prednisolone at doses of 35 to 40 mg. There were 

FIGURE 1    |    Kaplan–Meier survival curves based on whether patients meet specific diagnostic criteria. Survival curves stratified by whether pa-
tients meet the diagnostic criteria for ACLF. The MST was NA in the group meeting the ACLF criteria, with a 95% CI of 2585 days to NA. In the group 
not meeting the criteria, the MST was 2150 days (95% CI 1310 days to NA). The log- rank test yielded a p value of 0.0227. Survival curves stratified 
by whether the (MELD score was ≥ 20 or < 20. The MST in the group with MELD ≥20 was NA, with a 95% CI of 1989 days to NA. For patients with 
MELD < 20, the MST was 2150 days (95% CI 21 days to NA). The log- rank test yielded a p value of 0.01. Survival curves stratified by whether the JAS 
score was ≥ 8 or < 8. The MST in the group with a JAS score ≥ 8 was NA, with a 95% CI of 1989 days to NA. In the group with a JAS score < 8, the MST 
was NA, with a 95% CI of 1310 days to NA. The log- rank test yielded a p value of 0.311. Note: NA (indicates that the median survival time was not 
reached within the observation period. MST, median survival time; NA, not applicable; CI, confidence interval; ACLF, acute- on- chronic liver failure; 
MELD, Model for End- stage Liver Disease; JAS, Japan Alcoholic Hepatitis Score.
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14 deaths during the observation period, with causes of death 
including liver failure (7 cases), hepatocellular carcinoma (2 
cases), and other causes (5 cases: pneumonia, arrhythmia, in-
tracranial haemorrhage, stomach cancer, and traffic accident).

The JAS, MELD and ACLF criteria have been widely used 
as diagnostic criteria for alcoholic hepatitis and liver failure 
[3, 9, 15, 17]. Furthermore, to investigate the factors affecting 
the survival prognosis of alcoholic hepatitis in this cohort, we 
applied the Cox proportional hazards model. As a result, ascites 
and serum creatinine levels were found to be independent prog-
nostic factors (Table 3).

3.3   |   No Significant Association Between DT Onset 
and Survival Prognosis

DT developed in 13 patients. No significant difference was ob-
served in the fulfilment of ACLF diagnostic criteria between 
patients who developed DT and those who did not (Table 4). 

Patients with DT had significantly lower platelet counts, and 
fewer received prophylactic oral benzodiazepines (Table 4). No 
adverse events were associated with prophylactic benzodiaze-
pine use. Treatment of DT required sedation with midazolam 
or propofol in 7 of the 13 patients. Survival curves showed no 
significant difference in prognosis based on the presence or 
absence of DT (Figure 2); however, it should be noted that the 
observation period tended to be shorter in patients who de-
veloped DT. Hepatocellular carcinoma was observed in two 
patients without DT, with the first observation at 241 and 
1005 days, respectively. During the follow- up period, 10 of all 
patients (11.3%)—1 DT (7.7%) patient and 9 non- DT (12.0%) 
patients—were confirmed to have attended a specialized al-
coholism program at another hospital. Nine of those 10 were 
referred to the specialized program because they resumed 
drinking soon after discharge. One of them was a patient who 
was transferred to a specialized hospital because his tremor 
delirium was difficult to control. Only one patient was con-
firmed to have continued to abstain from alcohol after attend-
ing the specialized program.

TABLE 2    |    Baseline characteristics by ACLF diagnostic criteria. n (%), median (range). Fisher's exact test was performed for categorical variables 
and Mann–Whitney's U test for continuous variables.

ACLF or related 
conditions (n = 34) Without ACLF (n = 54) p value

Sex (male/female) 25 (73.5)/9 (26.5) 43 (79.6)/11 (20.4) 0.724

Age 51 (44.25–63.75) 55.5 (45–66.5) 0.874

JAS (≥ 8/≤ 7) 30 (88.2)/4 (11.8) 8 (14.8)/46 (85.2) < 0.001

Ascites (yes/no) 18 (52.9)/16 (47.1) 10 (8.5)/44 (81.5) 0.001

Gastrointestinal bleeding (yes/no) 3 (8.8)/31 (91.2) 4 (7.4)/50 (92.6) > 0.999

Hb (g/dL) 11.6 (10.33–12.47) 12.2 (10.03–13.97) 0.225

WBC (/μL) 8900 (7200–13 600) 5750 (4800–8150) < 0.001

PLT (×103/L) 122 (84.3–144.3) 144.5 (89.5–229) 0.090

INR 1.57 (1.33–1.77) 1.08 (0.96–1.24) < 0.001

AST (U/L) 168.5 (118–426) 155 (110.75–253) 0.237

ALT (U/L) 64 (38–153.5) 56.5 (35.25–136.25) 0.622

GGT (U/L) 424 (277–1076.75) 610.5 (380–1049.25) 0.396

T.Bil (mg/dL) 5.95 (5.05–10.28) 1.75 (1.2–2.4) < 0.001

BUN (mg/dL) 12.5 (7.25–16) 11 (6.25–16.75) 0.699

Cre (mg/dL) 0.85 (0.62–1.2) 0.71 (0.61–0.83) 0.174

Alb (g/dL) 2.7 (2.6–3.27) 3.6 (3.2–4.1) < 0.001

MELD 19 (17–23) 10 (8–12) < 0.001

Benzodiazepine prophylaxis (yes/no) 21 (61.8)/13 (38.2) 29 (53.7)/25 (46.3) 0.512

Administration of prednisolone or 
methylprednisolone (yes/no)

8 (23.5)/26 (76.5) 0 (0.0)/54 (100.0) < 0.001

DT (yes/no) 5 (14.7)/29 (85.3) 8 (14.8)/46 (85.2) > 0.999

Abbreviations: ACLF, acute- on- chronic liver failure; Alb, albumin; ALT, alanine aminotransferase; AST, aspartate aminotransferase; BUN, blood urea nitrogen; 
Cre, creatinine; DT, delirium tremens; GGT, γ- glutamyl transpeptidase; Hb, haemoglobin; INR, international normalized ratio; JAS, Japan Alcoholic Hepatitis Score; 
MELD, Model for End- stage Liver Disease; PLT, platelet; T. Bil, total bilirubin; WBC, white blood cell.
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3.4   |   Clinical Factors Predicting the Development 
of DT

Table  5 presents the results of univariate and multivariate lo-
gistic regression analyses for factors associated with the devel-
opment of DT. In the multivariate analysis, no prophylactic oral 
benzodiazepine use, low platelet count and elevated GGT levels 
were identified as significant predictors for the development 
of DT.

3.5   |   Impact of Delirium Tremens (DT) on 
Subsequent Follow- Up

Analysis of the time to the end of follow- up using a compet-
ing risk model, with death as a competing risk, showed that 
follow- up was significantly shorter in patients who devel-
oped DT (Figure  3, 37 days vs. 91 days, p = 0.0239). The sta-
tus of follow- up after hospital discharge is shown in Table 6. 
Significantly fewer patients with DT continued follow- up at 
their original (our) hospital. Overall, 50 patients continued fol-
low- up at the original hospital post- discharge, and 36 of them 
(72%) remained sober during the follow- up period (Table  7). 
Of the 65 individuals whose follow- up ended at the original 
hospital after discharge or after outpatient care, 22 (33.6%) 
returned for unscheduled visits due to alcohol- related health 
issues (Table 8).

Finally, we examined the effect of benzodiazepine prophylaxis 
on the duration of follow- up. Although there was a slight ten-
dency for follow- up duration to be longer in patients who re-
ceived benzodiazepine prophylaxis, this difference was not 

statistically significant (Figure  4A). Furthermore, when con-
sidering only patients who did not develop DT, the presence or 
absence of benzodiazepine prophylaxis had no noticeable ef-
fect on follow- up duration (Figure 4B). The combined findings 
from Figures 3 and 4 indicate that benzodiazepine prophylaxis 
in high- risk patients for DT not only helps to prevent DT onset 
(Table 4) but also eliminates the DT- associated shortening of the 
follow- up period. This suggests that DT itself, rather than differ-
ences in underlying DT risk factors (which were addressed by 
prophylactic treatment), was the critical factor in shortening the 
follow- up period.

4   |   Discussion

4.1   |   ACLF Stratifies the Survival Prognosis 
of Alcoholic Hepatitis

The present study showed that survival prognosis in alcoholic 
hepatitis patients can be stratified by whether they meet the 
Japanese diagnostic criteria for ACLF or related conditions. 
This finding was expected, as the somewhat different criteria 
for ACLF defined by the European Association for the Study 
of the Liver- Chronic Liver Failure Consortium have also been 
identified as a poor prognostic factor for alcoholic hepatitis 
[18, 19]. On the other hand, the overall Japanese Alcoholic 
Score (JAS)—used to assess the severity of alcoholic hepatitis 
in Japan—did not significantly stratify prognosis in our study. 
Notably though, the white blood cell count, a component of 
JAS, was significantly higher in patients who met the crite-
ria for ACLF or related conditions. Leukaemic infiltration is 
associated with the severity of alcoholic hepatitis [20], and 

TABLE 3    |    Univariate and multivariate analyses of baseline factors associated with survival prognosis using Cox proportional hazards model.

Factor

Univariate analysis

p value

Multivariate analysis

p valueHazard ratio (95% CI) Hazard ratio (95% CI)

Sex (male/female) 4.49 (0.58–34.5) 0.149

Age 1.04 (0.99–1.08) 0.103

Hb (g/dL) 0.86 (0.08–4.80) 0.645

WBC (/μL) 1.00 (1.00–1.00) 0.612

PLT (×103/μL) 0.99 (0.98–1.00) 0.014 0.99 (0.98–1.00) 0.079

PT- INR 2.88 (1.15–7.17) 0.023 0.92 (0.24–3.51) 0.904

AST (U/L) 1.00 (1.00–1.00) 0.552

ALT (U/L) 1.00 (0.99–1.00) 0.304

GGT (U/L) 1.00 (1.00–1.00) 0.480

T.Bil (mg/dL) 1.10 (1.02–1.18) 0.019 1.06 (0.95–1.19) 0.310

Cre (mg/dL) 1.90 (0.89–4.06) 0.096 3.26 (1.28–8.32) 0.013

Alb (g/dL) 0.21 (0.08–0.54) 0.001 0.65 (0.20–2.14) 0.480

Gastrointestinal bleeding (yes/no) 1.62 (0.21–12.56) 0.645

Ascites (yes/no) 8.95 (2.32–34.54) 0.001 13.46 (2.06–87.68) 0.007

Abbreviations: Alb, albumin; ALT, alanine aminotransferase; AST, aspartate aminotransferase; CI, confidence interval; Cre, creatinine; DT, delirium tremens; GGT, 
γ- glutamyl transpeptidase; Hb, haemoglobin; INR, international normalized ratio; PLT, platelet; T. Bil, total bilirubin; WBC, white blood cell.
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granulocyte apheresis therapy has been used, mainly in Japan, 
with good results reported [21]. As white blood cell counts are 
included in the JAS, the JAS may still be useful in determining 
treatment options.

In addition, application of the Cox proportional hazards model 
to the current cohort identified ascites and serum creatinine lev-
els as independent prognostic factors. Serum creatinine is also 
a component of the JAS and MELD scores. Additionally, in the 
ACLF criteria, creatinine levels are used to help diagnose organ 
failure and classify severity [2]. However, ascites is not included 
in these criteria. Incorporating ascites as a prognostic factor in 
future models may potentially improve outcome prediction sys-
tems for alcoholic hepatitis.

4.2   |   Management of Delirium Tremens (DT)

We observed that the onset of DT was not statistically associated 
with ACLF or related conditions diagnosis, or with survival, 
but fewer patients with DT continued follow- up in the same 

hospital post- discharge. Although the study could not identify 
the causes, it is plausible that doctors unfamiliar with the man-
agement of alcohol withdrawal, including DT, may have had 
difficulty in establishing sufficient rapport with the patients to 
facilitate follow- up.

In contrast, another study reported that DT is associated with 
a high mortality rate [22]. One possible reason for this differ-
ence is that our cohort consisted solely of patients with alcohol- 
related liver disease. Additionally, in our study, the onset of DT 
shortened the follow- up period, and we may have missed the 
death of high- risk patients who should have been followed up 
continuously. This highlights the importance of not only pre-
venting DT onset in alcohol- dependent patients but also ensur-
ing continuous follow- up with patients through initiatives such 
as inter- professional collaboration.

In our study, 15% of alcoholic hepatitis patients developed DT 
during hospitalization, which may be comparable to a study in 
the United States in which 18% of alcoholic hepatitis patients re-
quired treatment for withdrawal symptoms [23].

TABLE 4    |    Baseline characteristics with or without DT. n (%), median (IQR). Fisher's exact test was performed for categorical variables and 
Mann–Whitney's U test for continuous variables.

With DT (n = 13) Without DT (n = 75) p value

Sex (male/female) 11 (84.6)/2 (15.4) 57 (76.0)/18 (24.0) 0.724

Age 46 (37–64) 56 (45.5–65.5) 0.150

Diagnostic criteria for ACLF (ACLF/Extended/
Probable/Extended Probable/without ACLF)

0 (0.0)/0 (0.0)/1 (7.7)/4 
(30.8)/8 (61.5)

6 (8.0)/2 (2.7)/6 (8.0)/15 
(20.0)/46 (61.3)

0.829

JAS (≥ 8/≤ 7) 8 (61.5)/5 (38.5) 30 (40.0)/45 (60.0) 0.225

GI bleeding (+/−) 1 (7.7)/12 (92.3) 6 (8.0)/69 (92.0) > 0.999

Ascites (+/−) 4 (30.8)/9 (69.2) 24 (32.0)/51 (68.0) > 0.999

Hb (g/dL) 13.5 (10.9–16) 11.6 (10.2–13.35) 0.138

WBC (/μL) 7200 (3800–13 500) 7200 (5200–9700) 0.737

PLT (×103/L) 91 (71–138) 138 (92.5–202.5) 0.038

INR 1.08 (0.98–1.3) 1.25 (1.00–1.50) 0.236

AST (U/L) 199 (131–435) 150 (109.5–273.5) 0.153

ALT (U/L) 67 (57–162) 56 (34–137) 0.24

GGT (U/L) 1072 (424–1291) 533 (304.5–968) 0.137

T.Bil (mg/dL) 2.4 (1.8–5) 2.5 (1.4–5.45) 0.576

BUN (mg/dL) 15 (11–17) 10 (6.5–16) 0.129

Cre (mg/dL) 0.72 (0.65–1.2) 0.74 (0.61–0.99) 0.410

Alb (g/dL) 3.9 (2.7–4.6) 3.3 (2.7–3.85) 0.115

MELD 14 (9–18) 12 (9–18) 0.742

Benzodiazepine prophylaxis (yes/no) 3 (23.1)/10 (76.9) 47 (62.7)/28 (37.3) 0.013

Administration of prednisolone or 
methylprednisolone (yes/no)

1 (7.7)/12 (92.3) 7 (9.3)/68 (90.7) > 0.999

Abbreviations: ACLF, acute- on- chronic liver failure; Alb, albumin; ALT, alanine aminotransferase; AST, aspartate aminotransferase; BUN, blood urea nitrogen; 
Cre, creatinine; DT, delirium tremens; GGT, γ- glutamyl transpeptidase; Hb, haemoglobin; INR, international normalized ratio; JAS, Japan Alcoholic Hepatitis Score; 
MELD, Model for End- stage Liver Disease; PLT, platelet; T. Bil, total bilirubin; WBC, white blood cell.
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The annual incidence of hepatocellular carcinoma in alcohol- 
related cirrhosis has been reported to be approximately 2% [24]. 
The finding of two cases of carcinogenesis in this study cohort, 

which included patients who had not necessarily developed cirrho-
sis, is noteworthy. The short follow- up of patients who developed 
DT may have missed important events in these patients, including 
hepatocellular carcinoma. This underscores the argument that ef-
fective management of alcohol withdrawal syndrome is essential 
in alcoholic hepatitis care, ensuring follow- up continuity.

We identified elevated GGT levels and low platelet counts as risk 
factors for DT in alcoholic hepatitis patients. Elevated GGT lev-
els may reflect previous alcohol consumption [17] and have been 
associated with the development of alcohol withdrawal syn-
drome [25]. Low platelet counts were already known as a risk 
factor for DT [26].

Importantly, we found that oral benzodiazepine therapy is effec-
tive and safe in reducing the risk of DT, even in alcoholic hepa-
titis cases managed by hepatologists. The Prediction of Alcohol 
Withdrawal Severity Scale (PAWSS) [27] and the Clinical 
Institute Withdrawal Assessment scale for Alcohol, revised 
(CIWA- Ar), are valuable tools for deciding on the prophylac-
tic use of benzodiazepine [12, 28]. Additionally, the CIWA- Ar 
helps to reduce unnecessary benzodiazepine dosage [29, 30]. 
However, due to challenges in obtaining accurate histories in 
the acute phase, differentiating withdrawal symptoms from 
hepatic encephalopathy, and the complexity of scoring, these 
assessment tests were not performed in the present study, pre-
sumably reflecting a common situation in Japanese healthcare 
organizations. It is noteworthy that, even under these circum-
stances, benzodiazepine administration was shown to be useful 

FIGURE 2    |    Kaplan–Meier survival curves stratified by the presence 
or absence of delirium tremens (DT). The MST in the group with DT 
was NA, with a 95% CI of 95 days to NA. In the group without DT, the 
MST was NA, with a 95% CI of 2150 days to NA. The log- rank test yield-
ed a p value of 0.656. Note: NA indicates that the median survival time 
was not reached within the observation period. DT, delirium tremens; 
MST, median survival time; NA, not applicable; CI, confidence interval.

TABLE 5    |    Univariate and multivariate analyses of factors associated with the development of DT using logistic regression analysis.

Factor

Univariate analysis

p value

Multivariate analysis

p valueOdds ratio Odds ratio

Sex (male/female) 1.74 (0.35–8.58) 0.500

Age 0.97 (0.92–1.01) 0.140

ACLF or related conditions (yes/no) 1.01 (0.301–3.38) 0.989

JAS 0.429 (0.13–1.41) 0.163

Benzodiazepine prophylaxis (yes/no) 5.60 (1.42–22.10) 0.014 8.93 (1.74–45.8) 0.009

Hb (g/dL) 1.25 (0.96–1.62) 0.096 1.23 (0.84–1.79) 0.280

WBC (/μL) 1.00 (1.00–1.00) 0.870

PLT (×103/μL) 0.99 (0.98–1.00) 0.042 0.98 (0.97–1.00) 0.017

INR 0.41 (0.06–2.58) 0.340

AST (U/L) 1.00 (1.00–1.00) 0.130

ALT (U/L) 1.00 (1.00–1.00) 0.660

GGT (U/L) 1.00 (1.00–1.00) 0.055 1.00 (1.00–1.00) 0.041

T.Bil (mg/dL) 1.01 (0.89–1.14) 0.930

BUN (mg/dL) 1.01 (0.96–1.07) 0.620

Cre (mg/dL) 1.54 (0.64–3.74) 0.340

Alb (g/dL) 2.09 (0.94–4.67) 0.072 1.61 (0.516–5.03) 0.412

Abbreviations: ACLF, acute- on- chronic liver failure; Alb, albumin; ALT, alanine aminotransferase; AST, aspartate aminotransferase; BUN, blood urea nitrogen; Cre, 
creatinine; DT, delirium tremens; GGT, γ- glutamyl transpeptidase; Hb, haemoglobin; INR, international normalized ratio; JAS, Japan Alcoholic Hepatitis Score; PLT, 
platelet; T. Bil, total bilirubin; WBC, white blood cell.
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and safe in the prevention of DT in our study. However, although 
no adverse events were recorded in this study, the possibility 
of benzodiazepine- induced drowsiness or dizziness cannot be 
ruled out. Multidisciplinary collaboration, particularly includ-
ing nurses, may be important, as it is difficult for an hepatolo-
gist alone to perform an assessment using PAWSS or CIWA- Ar 
[31, 32].

4.3   |   Patient Relapse During and After Follow- Up

Reports on the long- term survival prognosis of alcoholic hepati-
tis are limited, but have indicated that sustained sobriety post- 
improvement is a crucial factor [33]. Hence, managing alcoholic 
hepatitis necessitates not only assessing disease severity at onset 
and during treatment but also ensuring continuous follow- up for 
sobriety.

Notably, only 28% of patients relapsed during follow- up at their 
original (our) hospital, regardless of DT presence in this study. 
However, after discontinuation of follow- up, 36% of the patients 

were confirmed to have experienced recurrent alcohol- related 
health problems. This percentage excludes patients with recur-
ring drinking- related problems who did not visit our hospital for 
those problems, either because they did not seek care or visited 
other healthcare providers. A previous study also showed that 
follow- up in the same facility where the patient was admitted—
regardless of whether or not the patient participated in a spe-
cialized alcoholism program—helps to prevent relapse [34]. In 
particular, our data suggest that follow- up by hepatologists at 
the hospital in charge of inpatient care can help prevent relapse. 
Patients with alcoholic hepatitis have a favourable prognosis if 
they maintain abstinence. While combining the management 
of liver disease with specialized alcoholism programs is ideal 
[8, 31], a similar level of care is difficult to achieve in medical 
centers without such programs. In this study, only about 10% 
of patients participated in specialized alcoholism programs at 
another hospital during the observation period. Many patients 
refuse participation, and pressuring them may deteriorate the 
doctor–patient relationship, leading to worse prognoses due to 
loss of follow- up.

FIGURE 3    |    Analysis of follow- up time using a competing risk mod-
el, with death as a competing event, stratified by the presence or absence 
of delirium tremens (DT). In the group with DT, the median follow- up 
time was 37 days (95% CI 7 days to NA). In the group without DT, the 
median follow- up time was 91 days (95% CI 41 days to 494 days). The 
comparison was evaluated using Grey's test, with a p value of 0.0239. 
Note: NA indicates that the upper limit of the confidence interval could 
not be determined within the observation period. DT, delirium tremens; 
CI, confidence interval; NA, not applicable.

TABLE 6    |    The status of follow- up after discharge from hospital. n (%). Fisher's exact test was performed. Using Fisher's exact test, a significant 
difference was observed overall between the presence and absence of DT (p = 0.003). In the post hoc analysis with Bonferroni correction, a significant 
difference was noted between ‘Same hospital’ and ‘Hospital transfer’ (p = 0.013).

Status of initial follow- up after discharge

Group Same hospital
Unauthorized 
interruption

Referral 
to other 

hospitals
Hospital 
transfer

Death in 
hospital Total p value

With DT 3 (23.1) 2 (15.4) 3 (23.1) 4 (30.8) 1 (7.7) 13 (100) 0.003

Without DT 47 (62.7) 5 (6.7) 14 (18.7) 2 (2.7) 7 (9.3) 75 (100)

TABLE 7    |    Sobriety during follow- up (n). Fisher's exact test was 
performed.

Sobriety during 
follow- up

Group Yes No p value

With DT 3 0 0.550

Without DT 33 14

Abbreviation: DT, delirium tremens.

TABLE 8    |    Harmful drinking after the end of follow- up (n). Fisher's 
exact test was performed.

Harmful drinking 
after the end of 

follow- up

Group Yes No p value

With DT 3 9 0.737

Without DT 19 34

Abbreviation: DT, delirium tremens.
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4.4   |   Care Organization: Role of Multidisciplinary 
Care and Hepatologist Education

Hepatologists need to be able to manage alcohol- related liver 
disease and alcohol use disorders, including severe alcohol 
withdrawal syndrome [35]. Particularly in Japan, where single- 
specialty psychiatric units are predominant [4], there is a treat-
ment gap because hospitals that manage alcohol- related liver 
disease and those that manage alcohol use disorders are sepa-
rate. Integrated and collaborative models that streamline care 
for both alcohol- related liver disease and alcohol use disorders 
are a promising approach to closing this treatment gap [36]. 
Hepatologists are expected to actively address this issue in col-
laboration with other professionals, such as addiction medicine 
providers and social workers [35].

Recent attention has focused on screening and brief interven-
tions by primary care physicians for patients with alcohol use 
disorders [37]. Several reports have demonstrated the effec-
tiveness of brief interventions in reducing alcohol consump-
tion [38, 39]. In Japan, the alcohol reduction drug nalmefene 
has recently been prescribed even by physicians who are not 
specialists in alcohol abuse disorders [40]. It is expected that 
alcohol abuse management by hepatologists, including brief in-
tervention, will be widely implemented and that patients will 
benefit from continued follow- up, including alcohol reduction 
treatment. Although improvement in the prognosis of alcohol- 
related liver injury with reduced (and not fully abstained) alco-
hol consumption is currently unproven, it is hoped that patients 
will benefit from continued therapeutic intervention by hepatol-
ogists in combination with brief intervention [41, 42].

Although the follow- up period was limited, the 28% relapse rate 
during follow- up at our hospital appears to compare favourably 
with other studies in several countries reporting > 60% relapse 
[18, 23, 33, 43]. Given the potential of psychosocial interventions 

to improve cases of alcoholism- induced liver disease is well es-
tablished [44, 45], we expect that the introduction of psychoso-
cial interventions by hepatologists may help prevent patients 
from dropping out and further improve patient behaviour.

4.5   |   Limitations of our Study

The main limitation of this study is that it is a single- centre, retro-
spective study, which likely introduces various biases, particularly 
given the lack of liver tissue diagnosis. Most cases meeting the 
diagnostic criteria for ACLF or related conditions had unknown 
baseline Child–Pugh scores, and potentially represented a mix of 
different conditions. This reflects the reality of alcoholic hepatitis 
care, where alcohol- related liver disease is not always well mon-
itored. Furthermore, assessments and treatments of alcoholism 
may be different in general hospitals with psychiatrists and/or 
other specialists, but a direct comparison with such situations was 
not made. Finally, the study's reliance on medical records made it 
impossible to determine the exact amount of alcohol consumed, 
the duration of drinking, and the history of treatment for alcohol 
dependence, all representing critical information for assessing the 
risk of resuming harmful drinking [33, 46]. However, obtaining 
this information from patients remains a challenge in practice. 
Expanding brief interventions on alcohol use in primary care and 
hospital wards may facilitate obtaining this information in daily 
practice and provide greater insight into the pathogenesis and 
prognosis of alcohol- related liver disease.

5   |   Conclusions

Our retrospective study of alcoholic hepatitis patients in our 
psychiatry- absent hospital found the expected decrease in 
survival prognosis associated with the diagnosis ‘ACLF or 
related conditions’. Although hepatologists appear to manage 

FIGURE 4    |    Analysis of follow- up time using a competing risk model, with death as a competing event, stratified by the use or non- use of ben-
zodiazepine prophylaxis. Analysis of all patients. In the group receiving benzodiazepine prophylaxis, the median follow- up time was 106 days (95% 
CI 41 days to 699 days). In the group without prophylaxis, the median follow- up time was 44 days (95% CI 23 days to 224 days). The comparison was 
evaluated using Grey's test, with a p value of 0.242. Analysis of patients who did not develop delirium tremens (DT). In the group receiving benzodi-
azepine prophylaxis, the median follow- up time was 106 days (95% CI 41 days to 1631 days). In the group without prophylaxis, the median follow- up 
time was 63 days (95% CI 23 days to 2694 days). The comparison was evaluated using Grey's test, with a p value of 0.764. DT, delirium tremens; CI, 
confidence interval.
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the various aspects of treatment well, as long as the patients 
remain under their guidance, there was a tendency to break 
off contact, especially in patients who developed DT. Given 
the frequent relapses after follow- up discontinuation, this sug-
gests that a more active involvement of hepatologists in plan-
ning long- term management, including alcohol use disorder 
medications and referral to recovery supports, could poten-
tially improve outcomes.
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