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Baclofen is increasingly used for alcohol dependence treatment but its use remains controversial. Therefore, 
this study aimed to assess the efficacy and safety of baclofen use on alcohol dependence. This is systematic 
review and meta-analysis of randomized controlled trials. PubMed, Science Direct, Scopus and Thai 
databases were systematically searched. Randomized controlled trials investigating efficacy and safety of 
baclofen on alcohol dependence were included. Study selection, data extraction and quality assessment 
were performed independently by two reviewers. The clinical therapeutic efficacy and adverse events of 
baclofen were assessed and were pooled using a random-effects model. Heterogeneity was assessed by 
I2 and chi-squared test. Sixteen studies with 1539 alcohol dependence patients were included. Baclofen 
increased risk of abstinence (risk ratio=1.32; 95 % confidence interval: 1.12, 1.55; p=0.0006) and abstinence 
duration (standard mean difference=1.07 d (95 % confidence interval: 0.13, 2.01; p=0.04) significantly. 
Moreover, baclofen significantly decreased heavy drinking days (standard mean difference=-1.14 d; 95 % 
confidence interval:-1.95, -0.34; p=0.007). However, there were no significant effects on times to relapse, 
craving and number of alcohol drinks. No serious adverse event associated with baclofen was reported 
during treatments. The meta-regression found baclofen dose was significantly associated with craving. 
This meta-analysis indicated that baclofen treatment in alcohol dependence patients is associated with 
better outcomes in risk of abstinence, abstinence duration and heavy drinking days. However, larger well-
designed studies are required to confirm these conclusions.
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Excessive alcohol consumption has been associated 
with non-communicable diseases that include liver 
disease, cancer and cardiovascular disease. Globally, 
alcohol use disorder is associated with negative 
health effects. Every year, nearly 3 million people die 
from complications related to alcohol use disorder[1]. 
Approximately 5 %-10 % of heavy and dependent 
drinkers are characterized as having Alcohol 
Dependence (AD)[2]. Diagnostic and Statistical Manual 
of Mental Disorders (DSM)-IV defined AD as behavior 
that results in significant harm to health caused by at 
least three out of seven target conditions occurring 
within a 12 mo period. In 2013, AD was combined with 
alcohol abuse disorder in the DSM-V[3].

AD is a serious health problem that reflects a 
chronic disease condition[4,5]. AD is a continued and 
increasing pattern of alcohol consumption that is often 
associated with deleterious physical and psychological 

consequences[6]. The reported prevalence of AD in the 
world ranges from 8 %-36 % depending on the target 
population[7]. The harmful health effects of alcohol 
abuse have been recognized as a significant risk factor 
for morbidity and mortality[8].

Alcohol stimulates release of dopamine from neurons 
in the Ventral Tegmental Area (VTA), leading to 
inhibition of GABAergic neurotransmission[9]. 
Baclofen, a presynaptic GABA-B receptor agonist, acts 
to suppress activity of cortico-mesolimbic dopamine 
neurons[10]. Results from several animal studies suggest 
that baclofen reduces voluntary alcohol intake[11]. 
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Baclofen reduces anxiety and other symptoms 
associated with alcohol withdrawal[12]. Baclofen is also 
used for AD treatment due to its purported action on 
GABA-B receptors, which are expressed throughout 
the limbic system. Baclofen can inhibit glutamate and 
aspartate release from nerve terminals and decrease 
serotonin-, noradrenaline-, and dopamine-mediated 
activities[13]. Baclofen is hypothesized to act via these 
different mechanisms to reduce alcohol withdrawal and 
anxiety[14].

A previous meta-analysis[15] demonstrated that baclofen 
administration did not increase the risk of abstinence or 
decrease the number of drinking days. Other studies[16,17] 
have reported positive effects on risk of abstinence and 
times to relapse with no effect on percentage of days 
of abstinence. These inconsistent results may be due 
to differences in study design, the small number of 
participants, differences in study populations, duration 
of AD, intervention periods, or differences in the dose 
of baclofen administered. In recent years, there have 
been updated published Randomized Controlled Trials 
(RCTs) of the effect of baclofen on AD. Previous meta-
analyses[15,17] also lacked meta-regression analysis, 
a tool of which can identify association between 
dosing and primary outcomes. In order to provide a 
comprehensive and quantitative synthesis of evidence 
from all RCTs, we performed an updated meta-analysis 
to evaluate the effect of baclofen on patients with AD.

MATERIALS AND METHODS

A systematic review and meta-analysis of RCTs was 
undertaken following the guidelines for Preferred 
Reporting Items for Systematic review and Meta-
Analysis (PRISMA)[18]. All reports of RCTs of baclofen 
on alcohol dependence were identified through a 
systematic literature search of PubMed, Science Direct, 
Scopus and the Thai Citation Index (TCI). A historical 
search was also performed using reference lists of 
related reviews and original articles. The bibliographic 
databases were searched from their respective 
inceptions to 28 February 2020. The following Medical 
Subject Headings (MeSH) terms were used: Baclofen, 
Alcohol, Alcohol dependence, Alcohol use disorder 
(AUD), Abstinence, Craving, RCTs study, Alcoholism, 
detoxication, withdrawal. No language restriction was 
imposed.

Study selection:

For a study to be included in the meta-analysis, it had to be 
an RCT comparing baclofen to placebo or to no alcohol 

dependence treatment; reporting outcome measures 
in terms of abstinence, craving, heavy drinking days, 
and times to relapse; providing sufficient information 
on outcomes at baseline or at the end of follow up in 
each group. Criteria for excluded studies for this review 
were lack of sufficient information on baseline or at the 
end of studies and conference abstracts. Two authors 
independently reviewed all articles and a third author 
arbitrated any discrepancies including the studies in the 
meta-analysis.

Data extraction:

The data from individual studies were abstracted. Data 
were extracted using a standardized form. The data 
records included study design, the year of publication, 
country of origin, patient characteristic, sample 
size, duration of treatment, dose of baclofen, alcohol 
consumption level and outcome measurements.

Quality assessment:

A score was assigned to each publication based on 
criteria from Jadad et al.[19], which was used to assess 
the quality of the included trial. Scores had a possible 
range from zero to five; a cutoff at two was used to 
identify studies of high versus low quality. Studies with 
a score of 2 points or less were classified as low quality. 
Studies with a score of 3 or more were classified as 
high quality. The risk of bias was evaluated using 
the Cochrane risk of bias 2.0 tool[20] which contained  
5 domains bias arising from the randomization process, 
bias due to deviations from intended interventions, bias 
due to missing outcome data, bias in measurement of 
the outcome and bias in selection of the reported result. 
The overall risk of bias for each study was classified as 
either low, unclear, or high. 

Statistical analysis:

The primary outcomes were risk of abstinence, 
abstinence duration, heavy drinking days, times to 
relapse, craving and number of drinking days. The 
secondary outcomes included Adverse Events (AEs) 
and liver function. If a recruited study reported the 
risk of abstinence as percent abstinence, then we 
calculated the results as the number of participants 
exhibiting abstinence. Pooled effects were calculated 
and stratified according to outcomes data. Summary 
statistics of dichotomous outcomes were expressed as 
a Risk Ratio (RR) with 95 % Confidence Interval (CI), 
whereas summary statistics of continuous outcomes 
were expressed as Standard Mean Difference (SMD). 
Statistical heterogeneity between studies was assessed 
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using the chi-squared test and I2. Tests for heterogeneity 
were considered significantly different when p<0.05 
and substantial heterogeneity was represented by 
I2 of 50 % or more[21]. If there was evidence of high 
heterogeneity, we attempted to determine the source 
by performing subgroup analyses when possible. 
Publication bias was assessed using Egger weighted 
regression statistics and a visual inspection of funnel 
plots[22,23]. The Dersimonian and Laird random-effects 
model[24] was employed for all analyses.

Sensitivity and subgroup analysis:

To ensure robustness of results, sensitivity analysis was 
performed by using fixed effect models[25], including 
the one-study removal (leave-one-out) approach[26]. 
In addition, we conducted subgroup analyses based 
on the dose of baclofen, duration of treatments and 
risk associated with a specified alcohol consumption 

level[27].

Meta-regression:

Meta-regression was employed to evaluate associations 
between the effect size and potential moderator 
variables, which included dosage and duration of 
baclofen supplementation. We performed a weighted 
fixed-effect meta-regression using the unrestricted 
maximum likelihood model.

RESULTS AND DISCUSSION

The trial flow is summarized in fig. 1. There were 520 
clinical trials identified through the systematic search, 

with most studies published in English. After first level 
screening, 377 studies were excluded because they were 
either duplicate studies (n=345) or not RCTs (n=32). 
Another 117 trials were excluded as they were not 
relevant to the current analysis. Five additional studies 
were excluded because they were systematic reviews 
and meta-analyses and three studies were excluded 
because they are not related to interred outcomes. 
Sixteen RCTs were subjected to detailed analysis as 
they met all inclusion criteria. 

Table 1 shows the characteristics of the sixteen 
studies[28-43]. The total number of patients with AD 
was 1539. The included studies were published 
between 2002 and 2018. Follow-up durations ranged 
from 4 w to 12 mo. All of the included articles used 
baclofen at doses between 30 and 300 mg/d. In most 
of the studies, participants reported being AD for 
more than 10 y. All of the studies were designed as 
RCTs. Six studies[28,30,31,35,40,42] earned a Jadad score of 
5/5. Four studies were conducted in Italy[28-30,36], three 
in the USA[32,33,37], two in Australia[39,40], and two in 
France[34,42]. One trial each was performed in Israel[43], 
Germany[41], Netherlands[31], Russia[35] and Thailand[38].

Based on Cochrane’s risk of bias criteria, all of the 
studies were rated as having a low risk of bias. All studies 
quality values indicated dependence on three domains: 
random sequence generation, allocation concealment 
and blinding of participants. One of sixteen[34] was rated 
as having an unclear risk of bias in random sequence 
generation and allocation concealment domain (fig. 2). 

Fig. 1: A PRISMA flow diagram describing the selection process for identifying included studies.
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The Jadad score for all the studies ranged from 3 to 5 to 
total of five scores.

The AD status of 1284 patients was determined 
in thirteen arm trials from 11 studies of baclofen 
against placebo[28,29,31-34,37,38,40-42]. The results were not 
significantly heterogeneous (I2=0.8 %; p=0.438). 
Baclofen was superior to placebo regarding its ability 
to increase risk of abstinence. The pooled risk ratio 
for risk of abstinence was 1.32 (95 % CI: 1.12, 1.55; 
p=0.0006) (fig. 3A).

Poolable data was provided by 567 alcohol dependent 
patients enrolled in eight trials of baclofen against 
placebo[29,31-33,36,40,41,43]. The results were significantly 
heterogeneous (I2=95.9 %; p=0.001). The results 
indicated that baclofen was more effective than placebo 
in increasing abstinence duration. The pooled SMD 
was 1.07 d (95 % CI 0.13, 2.01; p=0.04) (fig. 3B).

There were 511 participants with AD status in the seven 
trials that compared baclofen to placebo. Baclofen was 

superior to placebo in reducing heavy drinking days. 
The SMD of heavy drinking days was -1.14 d (95% CI: 
-1.95, -0.34; p=0.007). Heterogeneity was observed in 
this outcome (I2=93.6 %; p<0.001) (fig. 3C).

Three trials involving a total of 230 patients with AD 
reported an outcome of times to relapse[29,39,40]. The 
pooled effects from meta-analysis demonstrated that 
baclofen was not significantly different from placebo 
in reducing the number of times to relapse (SMD -2.84; 
95 % CI -5.82, 014; p=0.07). There was evidence of 
heterogeneity among the studies (I2=98.2 %, p<0.0001) 
(fig. 3D).

Non-significant differences in craving were observed 
in baclofen-treated patients compared to placebo 
(SMD=0.36; 95 % CI:-0.42, 1.14; p=0.37). The results 
show significant heterogeneity (I2=91.2 %; p<0.001) 
(fig. 3E). Moreover, our meta-analysis revealed that 
the baclofen-treated group did not differ from placebo 
with regard to the outcome of number of drinking days 

Authors (y) N Country Mean 
age (y)

Alcohol 
consumption

Baclofen 
(Dose) Duration Outcomes Jadad 

score
Addolorato et al.[28] 20 Italy 47.3 141.5 g/d 30 mg/d 4 w Number of drinking days 5

Addolorato et al.[29] 42 Italy 49.25 N/A 30 mg/d 4 w
Risk of abstinence, abstinence 

duration, times to relapse, 
adverse effects

4

Garbutt et al.[32] 40 USA 48.9 71 g/d 30 mg/d 12 w
Risk of abstinence, abstinence 
duration, number of drinking 
days, craving, adverse effects

3

Addolorato  et al.[30] 28 Italy 46.3 N/A 30 mg/d and  
60 mg/d 12 w Number of drinking days, 

adverse effects 5

Leggio et al.[36] 12 Italy 50.25 185 g/d 30 mg/d 12 w Risk of abstinence, adverse 
effects 4

Morley et al.[39] 90 Australia 46.83 154 g/d 30 mg/d 12 w Number of drinking days, times 
to relapse, adverse effects 4

Leggio et al.[37] 30 USA 46.3 N/A 80 mg/d 12 w Risk of abstinence 4

Ponizovsky et al.[43] 64 Israel 43.65 78 g/d 50 mg/d 12 w Abstinence duration, number 
of drinking days 4

Müller et al.[41] 56 Germany 46.5 198.7 g/d 30–270 mg/d 24 w Risk of abstinence, abstinence 
duration, adverse effects 4

Beraha et al.[31] 151 Netherlands 44.8 139.75 g/d 30-60 mg/d, 
270 mg/d 16 w

Risk of abstinence, abstinence 
duration, craving, adverse 

effects
5

Mitmanochai et al.[38] 116 Thailand 43.5 143 g/d 30 mg/d 14 w Risk of abstinence 4

Jaury et al.[34] 254 France 57.5 128.5 g/d 300 mg/d 12 mo Risk of abstinence 3

Krupitskii et al.[35] 32 Russia 45 N/A 50 mg/d 12 w Number of drinking days 5

Hauser et al.[33] 180 USA 57 70 g/d 30 mg/d 12 w Risk of abstinence, abstinence 
duration, adverse effects 4

Reynaud et al.[42] 320 France 49.4 94.55 g/d 180. mg/d 26 w
Risk of abstinence, number of 

drinking days, times to relapse, 
adverse effect

5

Morley et al.[40] 104 Australia 48.38 150 g/d 30 mg/d,  
75 mg/d 12 w

Risk of abstinence, abstinence 
duration, number of drinking 

days, adverse effects
5

TABLE 1: CHARACTERISTICS OF INCLUDED STUDIES

Note: N/A: not available; g: gram; mg: milligram; N: number of participants
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Fig. 2: Risk of bias summary from individual studies (“+”: low risk, “-”: high risk and “?”: unclear)

(SMD=0.00; 95 % CI: -0.15, 0.16; p=0.56). There was 
no heterogeneity among studies (I2=0.0 %; p=0.667) 
(fig. 3F).

The pooled analysis indicated that patients treated with 
baclofen were more likely to experience adverse events 
related to anticholinergic effects, including dry mouth 
(RR=2.10; 95 % CI: 1.10, 4.03). Other adverse effects 
associated with baclofen administration included 
fatigue (RR=1.51; 95 % CI: 1.06, 2.15). Moreover, 
adverse Central Nervous System (CNS) effects 
reported by patients included dizziness (RR=2.11;  
95 % CI: 1.30, 3.35) and drowsiness (RR=1.44; 95 % CI: 

1.08, 1.92). More details and evidence of heterogeneity 
for all adverse events are presented in Table 2.

There were 288 participants in six trials that were 
subjected to liver function tests. The results were not 
statistically significant in terms of heterogeneity. The 
pooled results from liver function tests did not show 
any effect of baclofen on Aspartate Transaminase 
(AST) or Alanine Transaminase (ALT) levels. The 
pooled estimate of Weighted Mean Difference (WMD) 
effects for AST and ALT were -2.08 U/l (95 % CI 
-4.20 to 0.05; I2=0.0 %) and 0.38 U/l (95 % CI -4.57 
to 5.34; I2=43 %), respectively. However, there were 
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significant differences in gamma-glutamyl transferase 
levels between the 156 participants in five trials (WMD 
-25.79 U/l; 95 % CI -42.24 to -9.33; I2=70 %). 

In this study we utilized the one-study removed 
approach, where one study is excluded at a time to 
examine the impact of removal on study results and 

heterogeneity. Compared to the primary analysis, the 
one-study removed approach did not indicate any 
changes in any of the outcomes. Moreover, in the 
current study the analyses from the random effect 
model were changed to the fixed effect model in order 
to determine the sensitivity of each outcome. The fixed 
effect model of sensitivity analysis revealed different 

 

A. Risk of abstinence 

 

B. Abstinence duration 

 

C. Heavy drinking 

 

D. times to relapse 

 
E. Craving 

 

F. Number of drinking day 

 
Fig. 3: Meta-analysis of trials testing the efficacy of baclofen versus placebo on primary outcomes; A: Risk of abstinence; B: 
Abstinence duration; C: Heavy drinking; D: times to relapse; E: Craving and F: Number of drinking day
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findings in heavy drinking days and times to relapse 
(Table 3).

Subgroup analyses based on the dose of baclofen 
administered suggested that the clinical efficacy of a 
low dose of baclofen yielded a statistically significant 
improvement in risk of abstinence (RR=1.68; 95 % CI: 
1.07, 2.65; p=0.03), abstinence duration (SMD=2.61 
d; 95 % CI: 0.80, 4.41; p=0.005), and times to 
relapse (SMD=-5.79, 95 % CI: -9.95, -1.62; p=0.006, 
respectively). In terms of the duration of baclofen use, 
the subgroup analysis found baclofen used for less than 
12 w had a benefit on the risk of abstinence (RR=1.98; 
95 % CI: 1.30, 3.01; p=0.001) and abstinence duration 
(SMD 1.97 d; 95 % CI: 0.17, 3.79; p=0.03, respectively). 
Moreover, subgroup analysis based on the alcohol 
consumption level revealed significant improvements 
in the risk of abstinence (RR=3.04; 95 % CI: 1.61, 5.74; 
p=0.0006), abstinence duration (SMD 1.98 d: 95 % CI: 
0.49, 3.46; p=0.009) and times to relapse (SMD 1.86; 
95 % CI 0.48, 3.24; p=0.008) in participants in the very 
high level alcohol consumption group (Table 4).

Meta-regression was performed to evaluate the 
association between primary outcomes and the duration 
of baclofen administration and baclofen dose. The 

results from random effect meta-regression illustrated 
that there was no significant association between 
duration of baclofen use and primary outcomes: risk of 
abstinence (slope=-0.14; 95 % CI -1.66, 1.39; p=0.85), 
abstinence duration (slope =0.40; 95 % CI: -2.80, 3.61; 
p=0.78), heavy drinking days (slope=0.64; 95 % CI: 
-6.95, 8.23; p=0.85), times to relapse (slope=-5.52; 95 
% CI: -22.92, 11.88; p=0.39), number of drinking days 
(slope=-3.44; 95 % CI: -7.11, 0.21; p=0.06). Moreover, 
baclofen dose was not associated with risk of abstinence 
(slope=0.01; 95 % CI:-0.18, 0.20; p=0.911), abstinence 
duration (slope=0.04; 95 % CI: 0.16, 0.25; p=0.62), 
heavy drinking days (slope=0.12; 95 % CI: -0.77, 1.01; 
p=0.76), times to relapse (slope=0.89; 95 % CI -0.80, 
0.98; p=0.77), number of drinking days (slope=0.04;  
95 % CI: -0.02, 0.10; p= 0.17). However, baclofen dose 
was significantly associated with craving (slope=-0.05; 
95 % CI: -0.10, -0.02; p=0.04) (fig. 4).

The publication bias in primary outcomes was 
investigated using the Egger test. There were no 
publication bias among risk of abstinence (intercept, 
0.90; Standard Error (SE)=0.52; 95 % CI: -0.23, 2.04; 
t=0.11; p=0.11), abstinence duration (intercept, 4.23; 
SE=3.89; 95 % CI:-4.75, 13.22; t=1.09; p=0.31), 

Outcomes  
(no. of studies)

No of events/No. of pts in 
baclofen groups (%)

No of events/No. of pts in 
placebo groups (%)

Pooled relative risk  
(95 % CI) I2 P for 

heterogeneity
Headaches (9) 92/350 74/351 1.29 (0.99, 1.69) 0.0 % 0.46

Insomnia (7) 23/282 30/286 0.90 (0.49, 1.67) 10 % 0.35

Dizziness (6) 102/388 51/419 2.11 (1.30, 3.35)* 36 % 0.14

Drowsiness (5) 76/264 60/309 1.44 (1.08, 1.92)* 0.0 % 0.72

Constipation (5) 30/305 28/302 1.07 (0.66, 1.73) 0.0 % 0.85

Dry mouth (4) 32/287 12/309 2.10 (1.10, 4.03)* 0.0 % 0.52

Nausea (5) 36/234 36/236 1.01 (0.60, 1.72) 14 % 0.32

Fatigue (4) 55/218 44/262 1.51 (1.06, 2.15)* 0.0 0.59

Muscle pain (4) 30/228 30/229 0.99 (0.50, 1.94) 25 % 0.26

Skin rash (3) 15/178 13/183 1.13 (0.36, 3.55) 45 % 0.14

TABLE 2: RESULTS FROM STUDIES REPORTING ADVERSE EFFECTS

Outcomes Main analysis Sensitivity analysis

Risk of abstinence RR=1.32 (95 % CI: 1.12, 1.55; p=0.0006);  
I2=0.8 %

RR= 1.53 (95 % CI: 1.33, 1.77; p<0.00001); I2=0.8 
%

Abstinence duration SMD=1.07 d (95 % CI: 0.13, 2.01; p=0.04); I2=95.9 
%

SMD=0.97 d (95 % CI: 0.78, 1.16; p<0.00001): 
I2=95.9 %

Heavy drinking days SMD=-1.14 d (95 % CI : -1.95, -0.34; p=0.007); 
I2=93.6 %

SMD=-0.14 d (95 % CI : -31, 0.04; p=0.13); 
I2=93.6 %

Times to relapse SMD=-2.79 (95 % CI -5.64, 0.05; p=0.07); I2=98.1 
%

SMD=1.78; (95 % CI: -1.42, 2.15; p<0.00001); 
I2=98.1 %

Craving SMD=0.36; (95 % CI: -0.42, 1.14; p=0.37); I2=91.2 
%

SMD=0.02; (95 % CI: -0.21, 0.24; p=0.88); I2=91.2 
%

Number of drinking days SMD=0.00 (95 % CI: -0.15, 0.16; p=0.56);  
I2=0.0 %

SMD=-0.01 (95 % CI: -0.17, 0.14; p=0.88);  
I2=0.0 %

TABLE 3: SENSITIVITY ANALYSIS
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Outcomes No. of trial Effect size 95% CI I2 (%) P for effect size P for heterogeneity
Risk of abstinence

Dose
Low (<75 mg) 7 1.68 1.07, 2.65 71 0.03* 0.002
High (≥75 mg) 4 1.42 0.98, 2.06 58 0.07 0.07

Duration (w)
≤12 6 1.98 1.30, 3.01 51 0.001* 0.07
>12 5 1.21 0.90, 1.64 51 0.21 0.09

Alcohol consumption 
level risk

Very high 2 3.04 1.61, 5.74 0 0.0006* 0.82
High 6 1.33 1.01, 1.75 65 0.04* 0.01

Medium 2 1.28 0.25, 6.64 53 0.77 0.14
N/A 1 3.33 1.33, 8.32 N/A 0.01 N/A

Abstinence duration

Dose
Low (<75 mg) 6 2.61 0.80, 4.41 98 0.005* <0.00001
High (≥75 mg) 4 -0.91 -1.85, 1.47 95 0.82 <0.00001

Duration (w)
≤12 7 1.98 0.17, 3.79 98 0.03* <0.00001
>12 3 0.2 -0.13, 0.52 0 0.23 0.4

Alcohol consumption 
level risk

Very high 3 1.98 0.49, 3.46 94 0.009* <0.00001
High 2 0.07 -0.32, 0.45 0 0.73 0.61

Medium 3 2.24 -0.56, 5.04 98 0.12 <0.00001

N/A 2 0.45 -10.15, 
11.04 99 0.93 <0.00001

Heavy drinking days

Dose
Low (<75 mg) 7 -0.18 -0.44, 0.07 95 0.16 <0.00001
High (≥75 mg) 2 0.09 -0.34, 0.15 3 0.46 0.31

Duration (w)
≤12 8 -0.21 -0.44, 0.02 94 0.07 <0.00001
>12 1 -0.02 -0.30, 0.27 N/A 0.91 N/A

Alcohol consumption 
level risk

Very high 3 0.03 -0.22, 0.28 0 0.8 0.73
High 2 -4.22 -12.59, 4.15 98 0.32 <0.00001

Medium 3 -0.02 -0.40, 0.37 0 0.92 0.85

N/A 1 -12.18 -15.45, 
-8.92 N/A <0.00001 N/A

Times to relapse

Dose
Low (<75 mg) 4 -5.79 -9.95, -1.62 99 0.006* <0.00001
High (≥75 mg) 1 2.47 1.83, 3.11 N/A <0.00001* N/A

Alcohol consumption 
level risk

Very high 4 1.86 0.48, 3.24 93 0.008* <0.00001

N/A 1 -49.54 -57.23, 
-41.86 N/A <0.00001* N/A

Craving

Dose
Low (<75 mg) 3 0.67 -0.87, 2.21 95 0.39 <0.00001
High (≥75 mg) 2 0.06 -0.39, 0.51 49 0.79 0.16

Duration (w)
≤12 4 0.41 -0.61, 1.42 93 0.43 <0.00001
>12 1 0.28 -0.15, 0.71 N/A 0.21 N/A

Alcohol consumption 
level risk

Very high 2 -0.47 -1.04, 0.10 64 0.11 0.1
High 1 0.28 -0.15, 0.71 N/A 0.21 N/A

Medium 2 1.48 -1.47, 4.43 96 0.32 <0.00001
Number of drinking days

Dose
Low (<75 mg) 6 0 -0.24, 0.24 0 0.99 0.75
High (≥75 mg) 3 -0.03 -0.26, 0.21 21 0.82 0.28

Duration (w)
≤12 6 -0.09 -0.34, 0.16 0 0.47 0.56
>12 3 0.04 -0.16, 0.24 0 0.7 0.74

Alcohol consumption 
level risk

Very high 3 0.02 -0.23, 0.27 0 0.86 0.79
High 4 -0.01 -0.25, 0.22 0 0.91 0.74

Medium 1 -0.02 -0.31, 0.26 N/A 0.86 N/A
N/A 1 0.36 -0.38, 1.11 N/A 0.34 N/A

TABLE 4: RESULTS OF SUBGROUP ANALYSIS OF RCT EVALUATING EFFECT ON CLINICAL OUTCOMES 
OF BACLOFEN

Note: N/A, Not available; g/d, gram per d; mg, milligram
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heavy drinking days (intercept, 1.18; SE=1.88; 95 
% CI: -0.23, 2.39; t=2.32; p=0.053), times to relapse 
(intercept, 13.74; SE=7.31; 95 % CI: -17.74, 45.23; 
t=1.88; p=0.25), craving (intercept, 9.35; SE=4.35; 
95 % CI: -4.49, 23.19; t=2.15; p=0.12) and number 
of drinking day (intercept, 0.15; SE=0.89; 95 % CI: 
-1.95, 2.26; t=0.17; p=0.87). Funnel plots were used to 

investigate the publication bias for all outcomes. The 
results indicated no publication bias (fig. 5).

This meta-analysis represents an updated study that 
included 16 high quality RCTs. It aimed to investigate 
a wide range of outcomes of baclofen used to treat 
AD. The significant primary and secondary outcomes 
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Fig. 4:  Bubble-plot for Meta-regression. Meta-regression analysis showed that the association between baclofen dose and primary 
outcomes.
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as well as strengths and limitations of this study are 
discussed below. 

Our findings agree with the previous systematic review 
and meta-analysis[17] which demonstrated that, compared 
with placebo, baclofen increased the risk of abstinence 
(Odds Ratio (OR)=2.67, 95 % CI: 1.03-6.93). However, 
the meta-analysis by Bschor et al.[15] found no effect 
of baclofen on abstinence outcomes (SMD=0.204,  

95 % CI: -0.079-0.487). Nonetheless, our findings were 
drawn from a larger sample size and included more 
trials and thus should be considered as more reliable. 
The results from subgroup analysis suggest that low-
dose baclofen treatment is more effective than high-
dose baclofen in increasing the risk of abstinence. 
However, meta-regression failed to demonstrate an 
association of baclofen dose with the risk of abstinence. 
This result suggests that the clinical use of low-dose 
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Fig. 5: Funnel plot detailing publication bias
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baclofen might be adequate for treatment of AD. 
Currently, acamprosate (a licensed pharmacotherapy) 
is the recommended first-line therapy for AD. A meta-
analysis of 19 RCTs reported that the efficacy of 
acamprosate with regard to the risk of abstinence at  
3 mo (12 w) was RR=1.33 (95 % CI: 1.20-1.47)[44]. Our 
study found that the efficacy of baclofen on the risk of 
abstinence was similar to acamprosate. These results 
suggest that in the future, baclofen might be considered 
for use in daily clinical practice.  

Our meta-analysis revealed that baclofen significantly 
increased abstinence duration by approximately  
1.07 d (95 % CI: 0.13, 2.01), which conflicts with the 
conclusions derived from previous meta-analyses, 
where non-significant increases in abstinence duration 
were reported[16,17]. While our subgroup analysis 
showed that low-dose baclofen administered with a 
short duration (≤12 w) resulted in a significantly longer 
duration of abstinence, the meta-regression confirmed 
that neither dose nor duration had an association with 
abstinence duration. Based on data from nine studies, 
baclofen administration significantly reduced heavy 
drinking days by 1.14 d (95 % CI: -1.95, -0.34), which 
conflicts with conclusions from the study by Rose and 
Jones. Our subgroup analysis and meta-regression 
revealed similar results to that of abstinence duration. 
The effects of baclofen on these outcomes were varied, 
as confirmed using a number of methodological 
approaches. It should be noted that heterogeneity 
was observed among the pooled data. Therefore, we 
recommend additional randomized controlled trials in 
order to confirm this finding.

Baclofen treatment did not alter the times to relapse 
or craving. However, the meta-regression analysis did 
reveal an association of baclofen dose with craving. 
Reduction of craving is a complex mechanism that is 
dependent on the dysregulation of various receptors 
including dopamine and opioid (reward effects), 
GABA and glutamate (relief effects) and serotonin 
(obsessive effects). The results on craving are 
consistent with a previous meta-analysis[17], in which 
the authors suggested that baclofen may have caused a 
reduction of craving in those at risk for high levels of 
alcohol consumption. We performed subgroup analysis 
to differentiate craving from the risk of high levels 
of alcohol consumption. Results from the subgroup 
analysis did not differ from the main analysis. 

In terms of AEs, the pooled results demonstrated 
that participants treated with baclofen were likely to 
experience AE related to anticholinergic activity (dry 

mouth). This adverse effect may have been caused 
by an anticholinergic effect of baclofen[45]. Moreover, 
adverse CNS effects found in the baclofen-treated group 
included dizziness and drowsiness, likely occurring 
as a consequence of GABA-B receptor activation[10]. 
Furthermore, patients in the baclofen-treated group 
experienced a higher incidence of fatigue compared to 
the control group. The precise mechanism underlying 
baclofen’s effect on fatigue is not fully understood. 
One possible mechanism may be baclofen-mediated 
inhibition of both monosynaptic and polysynaptic 
reflexes at the level of the spinal cord. Moreover, since 
baclofen inhibits GABAergic neurotransmission, it 
may activate GABA-B receptors, resulting in muscle 
relaxation and decreased muscle force[46].

Our meta-analysis included effects on liver function 
while the previous meta-analyses did not[15,17]. We 
found that baclofen had no significant effect on liver 
function tests. These findings suggest that baclofen 
may represent a safer treatment option for AD patients 
who are at risk for impaired liver function. 

There were four major strengths of our meta-analysis. 
First, we searched relevant studies in international and 
Thai databases as well as unpublished studies. Second, 
this study represents an updated meta-analysis that 
included 16 high quality RCTs (Jadad’s Scale>3) that 
had a low risk of bias. Third, we performed subgroup 
analysis and meta-regression to examine the impact of 
variables on primary outcomes. Fourth, we included 
AE data, whereas the previous systematic reviews and 
meta-analyses[15,17] only presented descriptive data on 
AE, without pooling by meta-analysis. AE pooling was 
performed in our meta-analysis. 

Factors that could potentially limit the strength of 
our meta-analysis includes variability in the dose of 
baclofen and the duration of treatment across and among 
included trials, inclusion of only RCTs that compared 
baclofen and placebo, but not baclofen compared 
with other drugs used in patients with AD,  most of 
the included trials did not report disease severity, co-
occurring disorders, or contaminant medication and an 
abstinence day difference of one day may be statistically 
significant but not clinically significant. 

Our study showed that baclofen administration to 
patients with AD is associated with better outcomes in 
risk of abstinence, abstinence duration, and the number 
of heavy drinking days. Based on current evidence, 
baclofen is safe in patients with AD. Moreover, large 
well-designed studies that compared with the first-line 
therapy are required to confirm these conclusions.
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