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ABSTRACT

Background: Baclofen has been tried in Alcohol Use Disorder (AUD) with liver cirrhosis and
is considered safe and efficacious. Acamprosate is another option available to treat AUD,
however  currently there are no trials comparing baclofen & acamprosate in patients with
liver cirrhosis. Hence this study was undertaken to compare the two drugs in maintaining
alcohol abstinence in patients with ethanol related liver cirrhosis. 
Methods: Patients with cirrhosis of liver secondary to alcohol and actively consuming 
alcohol were randomized to receive either baclofen or acamprosate for a period of 3 months.
A total of 74 patients were included and were followed up prospectively and assessed for
abstinence.
Results: Amongst the patients who took baclofen, 20 patients were completely abstinent
(54.05%) and 21 patients in the acamprosate group (56.76%) were abstinent at the end 
of 3 months. There was statistically insignificant difference between patients who were 
randomized to either baclofen or acamprosate (P=0.440) Both the treatment arms had 
similar incidence of new onset overt hepatic encephalopathy (P=1.000). Baclofen group had
a slightly higher rate of new onset decompensation (29.73%) in the form of ascites or overt
hepatic encephalopathy or AKI – Hepatorenal syndrome or Variceal Gastro Intestinal bleed
(P<0.05).  
Conclusion: Both Baclofen and Acamprosate appear equally effective to maintain remission
in Alcohol use disorder patients with cirrhosis of liver. 
Key words: baclofen, acamprosate, liver cirrhosis  

INTRODUCTIONINTRODUCTION

Alcohol is the most common cause of  liver cirrhosis (1). Persistent intake of
ethanol in people with cirrhosis is associated with high mortality (2). The most
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effective management strategy for these individuals is
to achieve total alcohol abstinence for lifetime.
Presently until now baclofen is studied for alcohol 
abstinence in liver cirrhosis and it was found that
baclofen was effective in promoting alcohol abstinence
in alcohol dependent patients with liver cirrhosis (3).
Acamprosate has been studied in alcoholic patients
without cirrhosis and is effective and safe in 
maintaining abstinence (4). However, currently there
are no trials comparing the two drugs – baclofen Vs
acamprosate in patients with liver cirrhosis. Hence this
study is being undertaken to compare the two drugs in
maintaining alcohol abstinence in patients with ethanol
related liver cirrhosis. Baclofen, a aminobutyric acid
(GABA) B-receptor agonist, is an  effective drug for
treatment of craving in alcohol dependent patients.
Studies have shown that baclofen reduced alcohol 
craving. It also enhanced abstinence in alcohol 
dependent patients (3). Baclofen has low liver metabo-
lism (about 15%) and is mainly excreted by the kidneys
(5). Most common side effects of baclofen are nausea,
drowsiness, confusion, dizziness and fatigue. No 
hepatic side-effects have been reported in patients
dependent on alcohol (6). Thus baclofen could be an 
useful drug in maintaining abstinence from ethanol in
patients suffering from cirrhosis due to ethanol. 

Acamprosate has been a proven safe and well 
tolerated treatment modality for alcohol dependence
since its introduction in 1989 (7). It mainly acts as a 
glutamatergic antagonist & GABA agonist by normalizing
glutamatergic excitation that occurs during alcohol 
withdrawal (8). A Cochrane review of 24 randomized
control trials (n=6915) showed that acamprosate, 
compared to placebo significantly reduced risk of any
drinking and increased the cumulative abstinence 
duration (CAD). The Cochrane review concluded that
acamprosate is safe & effective in promoting continuous
abstinence after detoxification in AD patients (8).  

MATERIAL AND METHODS MATERIAL AND METHODS 

After setting the study protocol, approval was
obtained from institutional ethics committee, JSS
Medical College, Mysore. The study was conducted in
the Department of Medical Gastroenterology, JSS
Medical College & Hospital, Mysore, Karnataka
between January 2022 – April 2023. Patients with liver
cirrhosis secondary to ethanol consumption diagnosed
clinically, radiologically (Ultrasound abdomen) and
based on laboratory parameters were screened for 
eligibility to participate in the study. A total of 74 
subjects were included in the study.  

Sample size was calculated assuming the proportion
of alcohol abstinence in baclofen received group as 71%
and  in placebo group as 29% ( As per study Giovanni
Addolorato et al (3).  The other parameters considered
for sample size calculation were 90% power of study
and 5% alpha error. The below formula was used for
sample size calculation. 

The required number of subjects as per the above-
mentioned calculation was 28 in each group. To
account for a non-participation rate of about 30% (9
subjects), it was decided to sample  37 subjects in the
study (in each group). Alcohol Use Disorder (AUD) was
diagnosed based on the criteria set by the fifth edition
of the Diagnostic and Statistical Manual of Mental
Disorders (DSM-5) (9). Compared with the previous 
editions, the terms alcohol abuse and alcohol 
dependence have been substituted with  AUD. Patients
admitted to the Department of Medical Gastroenterology,
JSS Hospital Mysore, who were diagnosed to have 
cirrhosis of liver secondary to ethanol satisfying the 
criteria for  Alcohol Use Disorder were screened for 
eligibility and were included in the study after obtaining
informed consent. 

Age range 18-75 years; diagnosis of alcohol use 
disorder  according to DSM V criteria; diagnosis of liver
cirrhosis on clinical and radiological basis; an alcohol
intake of atleast two heavy drinking days per week on
average (men > 5 drinks/day, women > 4 drinks per day)
and an average overall consumption of 21 drinks per
week or more for men and 14 drinks per week or more
for women during 4 weeks before enrollment (10);

N: sample size 
1 , 0: proportion

U: one-sided percentage point of the normal distribution corresponding
to 100 % – the power

e.g. if power = 90 %, u = 1.28.

V: percentage point of the normal distribution corresponding to the
(two-sided) significance level 

e.g. if significance level = 5%, v = 1.96
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presence of family member able to assist with drug
administration and monitoring. 

Patients with severe heart or lung disease; abnor-
mal renal functions; malignant disease including HCC;
hepatic encephalopathy; treatment with interferon/
corticosteroid within past 60 days; psychopathological
illness treated with psychoactive drugs; epilepsy and
addiction to drugs other than nicotine were excluded. 

Seventy four patients were divided into two study
arms (37 subjects in each arm). Randomization was 
carried out by using computer generated random 
number and patients were allocated to either arms.
Thus, 74 patients were randomized to receive either
baclofen or acamprosate. One study arm received
tablet baclofen 10 mg thrice daily and the other arm
received tab acamprosate 333 mg thrice daily for a 
period of 3 months. All the patients who were enrolled
for the study were admitted in the hospital and
received standard medical therapy and work up 
including compete haemogram, liver function tests
(LFT), renal function tests (RFT), HBsAG, Anti HCV,
Serum Alpha FetoProtein, Ultrasound abdomen, Upper
GI endoscopy for variceal assessment. Psychiatry 
consultation was taken for deaddiction counselling and
to rule out other psychiatric comorbidities. Patients
were started on either baclofen or acamprosate prior to
discharge after they received atleast two doses of the
drug. Patients enrolled were followed up after a week
and thereafter monthly for a period of 3 months with
blood investigations which included complete blood
count, Liver function tests and renal function tests.
Patients closest relative was counselled regarding 
possible side effects like hepatic encephalopathy,
reduction in urine output and were asked to report to
the hospital incase the patient develops any of the side
effects.Patients were also followed up telephonically. At
every visit review of drinking, difficulties with treatment
adherence, overall functioning and adverse effects
were addressed. Patients were instructed to review
with empty tablet boxes which served as a marker for
treatment adherence. We also provided routine 
psychological support counseling at every visit. 

At the end of 3 months, patient was reevaluated
with respect to abstinence from alcohol and side effects
that included new decompensation, overt hepatic
encephalopathy, acute kidney injury. 

RESULTS RESULTS 

Descriptive analysis was carried out by frequency
and proportion for categorical variables. Continuous
variables were presented as mean ± SD. The chi-square
test was used to test the statistically significant 
difference between two categorical variables. An
Independent t-test was used to compare the mean ± SD
of continuous variables between the two groups. 
P value < 0.05 was considered statistically significant.
RStudio Desktop Version 2023.03.0+ 386 was used for
statistical analysis. (Reference: RStudio Team (2023).
RStudio: Integrated Development for R. RStudio, PBC,
Boston, MA URL http://www.rstudio.com/.).

The mean age in baclofen group was 47.73 ± 6.24
and in acamprosate group 48.41 ± 7.33 which were
comparable. Majority of the subjects in both the groups
belonged to male gender (P=1.000). 

The CTP scores between the two arms were 
comparable. Majority of the patients were in CTP B / C
category. Study arms included both compensated and
decompensated patients.

The mean MELD – Na score was 22.59 in the
baclofen group and 22.38 in the acamprosate group
which were comparable. 

There was statistically insignificant difference in 
proportion of response between baclofen and 
acamprosate (p>0.05).

Alcohol relapse (Non-responders) was defined as
ethanol intake of atleast two heavy drinking days per
week on average (men >5 drinks/day, women > 4 drinks
per day) and an average overall consumption of 21
drinks per week or more for men and 14 drinks per
week or more for women (11). Response was defined
by complete abstinence of ethanol at the end of 3
months. Partial response was defined as any episode of
ethanol consumption not classified as relapse i.e
unable to achieve complete abstinence. 

Number of readmissions due to any reason in the
two groups were analysed and it was found that
patients with baclofen had a slightly higher readmission
rate compared to acamprosate although it  was not 
statistically significant (P = 0.528)  

Total of five patients had hepatic encephalopathy.
Both the groups had similar incidence of new onset
overt hepatic encephalopathy during their therapy.
Drugs were stopped briefly until the patients 
completely recovered from encephalopathy. Patients
were worked up for precipitating factors, 2/5 had
hyponatremia, 1/5 had spontaneous bacterial 
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peritonitis, 2/5 had preceding history of constipation. 
Baclofen group had a slightly higher rate of new

onset decompensation (n=11, 29.73%) in the form of
ascites or overt hepatic encephalopathy or AKI –
Hepatorenal syndrome or Variceal Gastro Intestinal
bleed as compared to Acamprosate. (P<0.05)  The drugs
were withheld in patients who developed new onset
decompensation (HE / AKI – HRS ) and restarted once
the patient was recovered. Patients received standard
medical therapy during this course. Whether develop-
ment of decompensation was due to the natural course
of the disease or secondary to drugs could not be 
ascertained. 

DISCUSSION DISCUSSION 

The final stage of alcohol-related liver disease is 
cirrhosis where the liver is shrunken & irreversibly
scarred. For these subset of patients, abstinence from
ethanol is the only intervention which can halt or delay
liver disease progression. Patients who maintain 
abstinence from alcohol for 18 months are 50% more
likely to be alive than those who continue to drink (12).
All patients with cirrhosis who continue to drink alcohol
meet criteria for a diagnosis of AUD, since they continue
drinking in the face of adverse health consequences. The
mainstay of management for patients with AUD 
consists of psychosocial interventions and medications.
Evidence for use and safety of medications is increasing
but advanced liver disease often curtails their use in
end-stage ALD. This however, is not the only cause of,
underusing AUD treatment in many actively drinking
patients with ALD. Many barriers to treatment exist,
often related to patient or physician misconceptions
such as imprecise perception of drug side effects and
belief that an advanced liver disease would complicate
the treatment of alcohol use. The most common 
barriers to treatment include unwillingness to undergo
therapy, financial or insurance constraints, and logistic
difficulties (13). Psychosocial interventions (PIs) aim at
achieving and maintaining alcohol abstinence by
encouraging motivation to stop drinking and attaining
sustained improvements in drinking outcomes—
regardless of the type of patient treated (14).

In this study, the mean age in the baclofen group
was 47.73±6.24 and in Acamprosate group, it was
48.41±7.33, comparable to a randomized controlled
trial by Giovanni Addolorato et al., in which mean age
was 49 in baclofen group and 49.5 in placebo group
(15). ALD was seen more in males as compared to
females in our study cohort (table 1), similar to a 
metanalysis by Xuanxuan Niu 16 which found global
prevalence of ALD in males was six times that in
females. The study group (n=74) included alcohol related
compensated and decompensated liver cirrhosis. CTP
and MELD – Na scores were calculated in both the
groups as shown in table 2 and table 3 respectively. 
The primary objective of the study being, number/
percentage of patients maintaining alcohol abstinence at
3 months period. It was found that 20/37 (54.05%)
patients in the baclofen group & 21/37 (56.76%), 
P = 0.815 were completely abstinent from alcohol. Both
the groups received psychosocial counseling at the time
of admission and follow-up. Hence , both drugs were
equally efficacious in maintaining abstinence along with
psychosocial support in this study. Non-responders i.e
relapse, subjects who consumed significant amount of
ethanol during the study period were more in the

Table 1 - Demographic parameters between drugs (N=74)

Parameters Drug P value

Baclofen Acamprosate 
(N=37) (N=37)

Age <50 years 22 (59.46%) 18 (48.65%) 0.351

Age >=50 years 15 (40.54%) 19 (51.35%)

Age (years), Mean± SD 47.73 ± 6.24 48.41 ± 7.33 0.671

Male 35 (94.59%) 34 (91.89%) 1.000

Female 2 (5.41%) 3 (8.11%) 1.000

Table 2 - Comparison of CTP score between the two arms  (N=74)

CTP Drug P value

Baclofen Acamprosate 
(N=37) (N=37)

A 1 (2.7%) 2 (5.41%) 0.789

B 17 (45.95%) 18 (48.65%)

C 19 (51.35%) 17 (45.95%)

Table 3 - Comparison of mean of MELD-Na score between drugs (N=74)

Drugs MELD Mean difference 95% CI P value

(Mean± SD) Lower Upper

Baclofen 22.59 ± 2.83 0.22 -1.05 1.48 0.735

Acamprosate 22.38 ± 2.63
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baclofen group as compared to acamprosate (9 and 5
respectively), however the value was not statistically
significant (P = 0.235) (table 4 and fig. 1). Abstinence
was ascertained only by means of taking history with
the patient and closest relative accompanying the
patient. No biochemical tests were done to confirm
recent alcohol use. In a RCT, comparing baclofen with
placebo 15 it was seen that patients allocated baclofen
achieved alcohol abstinence (30/42 i.e 71%) were 
significantly more as compared to placebo (12/42 i.e
29%) P = 0.0001. 

The secondary objectives of the study, was to
assess the readmission rates, development of new
decompensation in both the groups as shown in 
table 5 and fig. 2. Readmissions were done due to
hepatic encephalo-pathy, gastrointestinal bleed,
acute kidney injury – hepatorenal syndrome, ascites
requiring paracentesis, spontaneous bacterial peri-
tonitis. Both the groups had similar readmission
rates, however in view of advanced liver disease in

both the groups, it could not be attributed to either
drug alone and may represent the natural course of
liver disease. Similarly new onset decompensation

Figure 1 - Comparison of response
between drugs (N=74)

Table 4 - Comparison of response between drugs (N=74)

Response Drug P value

Baclofen Acamprosate 
(N=37) (N=37)

Responder 20 (54.05%) 21 (56.76%) 0.815

Partial Responder 8 (21.62%) 11 (29.73%) 0.425

Non-Responder 9 (24.32%) 5 (13.51%) 0.235

Figure 2 - Comparison of New
Decompensation between drugs (N=74)

Table 5 - Comparison of Readmission between the arms (N=74)

Readmission Drug P value

Baclofen Acamprosate 
(N=37) (N=37)

Yes 7 (18.92%) 5 (13.51%) 0.528

No 30 (81.08%) 32 (86.49%)

Ganesh Koppad et al
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was slightly more in the baclofen group as compared
to acamprosate group (P<0.05) In a study by Tyson LD
et al., acamprosate was associated with fewer
unplanned hospital admissions as compared to
baclofen, hence could be considered safer despite
historical concerns of its use in advanced liver disease
(17). 

In a metanalysis by DE Jonas et al., comparing 
acamprosate and naltrexone, both were associated
with reduction of return to drinking alcohol and there
was no statistical difference between the two drugs for
controlling alcohol consumption (18). However, since
naltrexone is metabolized in the liver, concerns remain
regarding hepatotoxicity and its use in CTP B and C
patients unlike acamprosate which is exclusively
metabolized in the kidneys. 

The BacALD trial, examined the effects of baclofen
at either 10 mg 3 times daily or 25 mg 3 times daily for
12 weeks in a cohort of patients with and without ALD.
Abstinence rates were similar between the baclofen 30-
and 75-mg groups (21% and 23% respectively, p = 0.15)
with improvement over placebo (10%). More patients
had adverse events in the baclofen 75-mg group, with
51% reporting significant sedation or drowsiness (19).
Since hepatic encephalopathy is a major complication
of advanced liver disease, regular monitoring of
patients is needed if the patient is on either baclofen or
acamprosate. In addition, these drugs should be used in
caution with deranged renal functions since both are
metabolized in the kidneys. eGFR should be calculated
in every patient, as creatinine alone may not reflect the
actual renal function in patients with advanced liver 
disease as these patients have concomitant sarcopenia. 

Currently, AASLD recommends acamprosate at a
dose of 333 mg thrice a day as starting dose with 
effective dose being 666mg thrice a day and baclofen 
5 mg thrice a day as a starting dose with effective dose
ranging from 5-20 mg thrice a day for management of
AUD in liver disease (20). A multidisciplinary approach
with pharmacological and psychosocial support is the
most effective strategy for  the management of AUD;
with focus on reducing alcohol intake, promoting long-
term abstinence, and preventing relapse (21) which
would add to the period of transplant free survival
among patients with advanced liver disease. The limita-
tions of the study are small sample size, second
absence of a control or a placebo arm, third we relied
exclusively on history for abstinence assessment and
not biomarkers for alcohol use as some patients may
not reveal alcohol consumption owing to the stigma
associated with it. Larger multi-center controlled 
studies are needed to prove the utility of pharmaco-

therapy in AUD in AALD. Further studies are needed to
determine the duration and optimal dose of treatment
needed. 

CONCLUSIONCONCLUSION

Our results suggest that both Baclofen and
Acamprosate may be equally efficacious in the manage-
ment of AUD in patients with liver disease along with
psychosocial support. 
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