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Abstract Acamprosate (Campral®, Aotal®, Regtect®) is
one of a limited number of pharmacological treatment
options approved as an adjunct to psychosocial interven-
tions to facilitate the maintenance of abstinence in alcohol-
dependent patients. It has been used in Europe, the USA
and other countries for many years and was recently
approved for this indication in Japan. In several random-
ized, double-blind, placebo-controlled trials (without active
comparators), acamprosate in conjunction with psychoso-
cial therapy for 3-12 months was generally significantly
better than placebo plus psychosocial interventions in
improving various key outcomes, including the proportion
of patients who maintained complete abstinence from
alcohol (complete abstinence rate), the mean cumulative
abstinence duration, the percentage of alcohol-free days
and the median time to first drink. Acamprosate as an
adjunct to psychosocial interventions also demonstrated
efficacy in some randomized, active-comparator trials of
similar duration. Although results were not always con-
sistent across individual trials, overall findings were gen-
erally favourable for acamprosate in a recent meta-
analysis, which showed that alcohol-consumption out-
comes were similarly improved with acamprosate or
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naltrexone. Acamprosate is generally well tolerated, has a
low propensity for drug interactions and may be used
without dosage adjustment in patients with mild to mod-
erate hepatic impairment, although dosage adjustments or
contraindications are recommended in patients with renal
impairment. Thus, the use of acamprosate as an adjunct to
psychosocial interventions in alcohol-dependent patients
provides modest but potentially valuable improvements in
alcohol-consumption outcomes and is generally well
tolerated.

Acamprosate in alcohol dependence: a summary

Approved in numerous countries as an adjunct to
psychosocial interventions for the maintenance of
abstinence in alcohol dependence

Mechanism of action may involve restoration of the
imbalance between neuronal excitation and

inhibition that occurs in chronic alcohol exposure by
modulating glutamate and GABA neurotransmission

Does not undergo hepatic metabolism and is
eliminated unchanged in urine

Improves various alcohol-consumption outcomes, as
shown in several placebo-controlled and some
active-comparator trials, although results not always
positive

Beneficial effects on alcohol-consumption outcomes
similar to those of naltrexone in a recent large meta-
analysis

Generally well tolerated (diarrhoea is the most
common adverse event)
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1 Introduction

Alcohol misuse includes the full spectrum from drinking
above recommended limits to alcohol dependence [1]. It is
responsible for &~ 3.3 million deaths worldwide each year
(5.9 % of all deaths) and is a causal factor in more than 60
major types of diseases and injuries, including cardiovas-
cular disease, liver disease, mental health disorders, social
problems, accidents, pancreatitis and various types of
cancer [2, 3]. In particular, for persons 15-49 years of age,
alcohol is the leading risk factor for death and disability
worldwide [2]. Alcohol can also have harmful effects that
reach deep into society, often adversely affecting the well-
being and health of friends and family members of those
who misuse it [2]. In the USA alone, the economic cost of
alcohol misuse is estimated in the hundreds of billions of
dollars annually, and it ranks among the top three pre-
ventable causes of morbidity and mortality [1, 3, 4].

Alcohol dependence develops after repeated alcohol use
and is characterized by a strong desire to consume alcohol,
difficulties in controlling its use, persisting in its use despite
harmful consequences, increased tolerance to its effects, a
greater priority given to alcohol consumption than to other
activities and obligations, and the development of a physi-
ological withdrawal state when alcohol use is decreased or
discontinued [2, 5]. The lifetime prevalence rates of alcohol
dependence in men and women in the USA have been esti-
mated at ~ 17 and 8 %, respectively [1]. Alcohol depen-
dence is a chronic relapsing medical disorder that is treatable
with psychosocial therapy and appropriate adjunctive phar-
macotherapy [4-7]. In general, clinical outcomes are poor
when drug therapy is not used to enhance the effects of
psychosocial interventions, with up to 70 % of patients
resuming alcohol consumption within 1 year [4].

Among the limited adjunctive pharmacological treatment
options available for the maintenance of abstinence from
alcohol in patients with alcohol dependence is acamprosate
(Campra1®, Aotal®, Regtect®), which has been available for
many years in the EU, USA and other countries, and more
recently was approved for this indication in Japan. This
article provides an overview of the pharmacology of acam-
prosate and reviews its clinical efficacy and tolerability
profile as an adjunct to psychosocial interventions in patients
with alcohol dependence.

2 Overview of Pharmacological Properties
2.1 Pharmacodynamics

Acamprosate is a synthetic compound with a chemical
structure related to that of taurine and y-aminobutyric acid
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(GABA) [8, 9]. The mechanism of action of acamprosate in
the maintenance of alcohol abstinence has not been fully
elucidated, in part, because the complex neurobiology of
alcohol dependence is also not completely understood [8,
10]. Nevertheless, a body of preclinical evidence suggests
that acamprosate may interact with (excitatory) glutamate
and (inhibitory) GABA neurotransmission to restore the
imbalance between neuronal excitation and inhibition that
occurs in chronic alcohol exposure [9, 10]. In particular,
acamprosate may modulate glutamatergic transmission via
effects on N-methyl-p-aspartic acid (NMDA) receptors and
metabotropic glutamate receptor 5 (mGlu5) [10-16], and it
may also have indirect modulatory effects on GABA,
receptor transmission [10]. Acamprosate has been shown to
attenuate hyperglutamatergic activity and reduce ethanol
consumption in mice that were drinking excessive quanti-
ties of ethanol [17, 18], and it reduced glutamate levels
(assessed by magnetic resonance spectroscopy) in the
brains of alcohol-dependent patients who had been detox-
ified [19]. Also of interest is a recently reported series of
experiments that challenges previous research in this area,
suggesting that the pharmacodynamic activity of acam-
prosate may be related to the calcium salt of acamprosate,
which is marketed as acamprosate calcium [20, 21].

Various studies in mice and rats have shown that
acamprosate reduces alcohol consumption in rodents that
have an extended history of alcohol exposure or are alcohol
dependent [8, 15]. These preclinical findings have trans-
lated into reductions in alcohol intake in a large number of
clinical trials in patients with alcohol dependence (Sect. 3).

Acamprosate suppressed alcohol-induced place prefer-
ence in mice with alcohol physical dependence [22]. Ani-
mal studies have also shown that acamprosate reduces
some of the adverse behavioural and neurochemical events
associated with alcohol withdrawal, such as hyperactivity
and anxiety-like behaviour, as well as attenuation of ele-
vated glutamate levels during the early stages after with-
drawal [8]. In a murine model used to evaluate the
pharmacodynamic effects of antidepressant agents (tail
suppression test), acamprosate produced an antidepressant-
like effect that was dependent on NMDA and mGlu5
receptor blockade [23]. In addition, a randomized, double-
blind, polysomnographic trial in alcohol-dependent
patients showed that acamprosate improved sleep conti-
nuity and sleep architecture parameters typically disturbed
in this population [24].

Acamprosate was not associated with the development
of tolerance or dependence in animal studies, nor has it
produced any withdrawal symptoms in patients receiving
therapeutic doses in clinical trials [9]. There is also no
evidence of acamprosate abuse or dependence from post-
marketing studies [9].
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2.2 Pharmacokinetics

The absolute bioavailability of acamprosate following oral
administration is & 11 % [9, 25]. Peak plasma concentra-
tions (Chax) at steady state are achieved between 3 and 8 h
after administration of a 666 mg dose [9]. Mean C,,,x was
350 ng/mL at steady state in subjects who had received
acamprosate 666 mg three times daily for >5 days. When
taken with food, C,,.x is reduced by ~42 % and area under
the plasma concentration-time curve (AUC) is reduced by
~23 %, but this decrease in acamprosate exposure is not
considered clinically significant and no dosage adjustment
is necessary [9] (see also Sect. 6).

The estimated volume of distribution of acamprosate
following intravenous administration is 72-109 L (=~ 1 L/
kg) and plasma protein binding is negligible [9].

Following oral administration and absorption of the drug
into the systemic circulation, acamprosate does not
undergo metabolism and is excreted unchanged in the urine
as acamprosate [9, 25]. The terminal elimination half-life
(t,) of acamprosate is ~18-33 h [9, 25, 26].

The pharmacokinetic properties of acamprosate are
similar between healthy subjects and alcohol-dependent
patients [9]. Although the pharmacokinetics of acam-
prosate have not been evaluated in elderly patients (except
in Japan), it is likely that plasma acamprosate concentra-
tions would be higher than in younger adults because renal
function diminishes in the elderly and acamprosate
undergoes renal elimination. Following single-dose
administration of acamprosate 666 mg, C,,.x was increased
by 2- and 4-fold in subjects with moderate or severe renal
impairment, respectively, compared with healthy subjects.
Corresponding increases in t,, were 1.8- and 2.6-fold.
Dosage adjustments of acamprosate are recommended in
patients with moderate renal impairment and the drug is not
recommended for use in individuals with severe renal
impairment (see Sect. 6). Dosage adjustments are not
necessary in patients with mild to moderate hepatic
impairment [9].

In healthy male Japanese subjects who received single
doses of acamprosate 333-1998 mg in the fasting state,
Cax Was achieved 4.4-6.8 h after administration and t.,
values ranged from 14.9 to 20.4 h [27]. The pharmacoki-
netics were linear in that both C,,, and AUC increased
proportionally with dose. C,,,x and AUC were reduced by
one-third and one-half, respectively, when a single dose of
acamprosate 666 mg was administered with food compared
with the fasting state. Following repeated administration of
acamprosate 666 mg three times daily in healthy Japanese
males, steady state was achieved within 2 days. C,,x and
AUC values were 2- and 2.3-fold higher, respectively, in
older (67-80 years of age) compared with younger
(22-29 years of age) healthy Japanese subjects who

received a single dose of acamprosate 666 mg in the fast-
ing state [27].

Acamprosate has a low propensity for interactions with
other drugs, including those likely to be administered as
concomitant drugs in alcohol-dependent patients, including
alcohol, diazepam, disulfiram or naltrexone [9, 25, 26].
In vitro studies indicate that acamprosate does not induce
cytochrome P450 (CYP) 1A2 or 3A4 isoenzymes, nor does
it inhibit the metabolism of drugs that are substrates for
CYP1A2, 2C9, 2C19, 2D6, 2E1 or 3A4 [9].

3 Therapeutic Efficacy

Acamprosate has been available in some markets (e.g. the
EU) for more than two decades [8], and a large body of
evidence supports its use as an adjunct to psychosocial
interventions (e.g. cognitive behavioural therapy, motiva-
tional enhancement therapy, 12-step programmes, such as
Alcoholics Anonymous [1]) in patients with alcohol
dependence. For example, a recent systematic review and
meta-analysis of pharmacotherapy for alcohol use disorders
in outpatient settings included 22 placebo-controlled trials
with acamprosate [28]. The current article is a narrative
review, and this section focuses on larger (n > 100), well-
designed, fully published clinical trials of >12 weeks’
duration with acamprosate in the management of adults
with alcohol dependence. These studies are divided into
randomized placebo-controlled trials without active com-
parators (Sect. 3.1.1) and randomized trials comparing
acamprosate with one or more active comparators (in-
cluding combination regimens), which in some cases also
included a placebo arm (Sect. 3.1.2). Findings from recent
meta-analyses are presented in Sect. 3.1.3. A brief dis-
cussion of other potential uses of acamprosate (e.g. in the
management of pathological gambling) is included in Sect.
3.2.

Although the main goal of therapy in the management of
patients with alcohol dependence is complete abstinence,
which was the primary endpoint of several studies dis-
cussed in Sect. 3.1, treatment may be beneficial even if
complete abstinence is not achieved [1]. Therefore, a
number of other outcome measures have been evaluated in
the trials, such as the effects of acamprosate on the mean
cumulative abstinence duration, the percentage of alcohol-
free days and the median time to first drink, as well as its
effects on complications of alcohol dependence, including
sleep disorders and depression.

Across studies, acamprosate and other pharmacological
interventions were used in conjunction with psychosocial
interventions, usually starting after detoxification (or a
brief but sustained period of abstinence). Alcohol con-
sumption was self-reported, but in many studies was
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validated by breath alcohol concentration, y-glutamyl-
transferase levels and/or collateral informant interviews.
Several studies also included follow-up periods after drug
treatment was discontinued to assess longer-term efficacy
after a pre-defined drug treatment period. Primary efficacy
analyses, where specified, were based on the intent-to-treat
population, and the majority of study participants were
men. Patients with serious co-existing diseases or con-
comitant psychiatric disorders were typically excluded
from the studies. With respect to baseline patient charac-
teristics, treatment groups were generally well matched.

3.1 Treatment of Alcohol Dependence
3.1.1 Placebo-Controlled Studies

In randomized, double-blind, placebo-controlled, multi-
centre trials (without active comparators), acamprosate
1332-1998 mg/day in conjunction with psychosocial
therapy for 3—12 months was generally more effective than
placebo for key outcomes, including the proportion of
patients who remained completely abstinent, the mean
cumulative abstinence duration and the median time to first
drink, in patients with alcohol dependence (Table 1) [29-
40]. However, results were not always consistent between
trials. For example, for primary or co-primary endpoints in
short- to medium-term trials of &~ 3—-6 months’ duration,
acamprosate was not significantly different from placebo
for the percentage of alcohol-free days in a large (n = 592)
~ 6-month study [34] or in a smaller (n = 100) ~3-month
trial [29], nor was there a statistically significant treatment
effect on complete abstinence rate in a large (n = 581)
6-month trial [30]. Of note is that the 6-month trial in 592
patients evaluated acamprosate 2 g/day and a higher
exploratory dose of 3 g/day, and post hoc analysis con-
trolling for baseline variables and treatment exposure
showed that both regimens were statistically superior to
placebo for percentage of alcohol-free days (58.2 and 62.7
vs. 52.3 %; p = 0.01 for linear dose effect) [34]. A sepa-
rate post hoc analysis of this trial showed that acamprosate
also had a beneficial effect on sleep disturbances (a com-
mon problem in alcoholism), which was mainly, although
not entirely, related to the effect of the drug on abstinence
[41]. Primary outcomes were significantly better with
acamprosate than placebo in several other short- to med-
ium-term studies, including the mean cumulative absti-
nence duration in a smaller (n = 188) 3-month trial [35]
and in various larger (n = 262-330) 6-month studies [31,
32, 37], as well as complete abstinence rates in 3- and
6-month trials [35-37] and median time to first drink in a
6-month study [37]. In addition, in short- to medium-term
studies where these outcomes were considered secondary
endpoints, acamprosate was also statistically superior to
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placebo for mean cumulative abstinence duration in a
6-month study [36] and median time to first drink in 3- and
6-month trials [35, 36] (Table 1).

Also of interest are findings of a 6-month, randomized,
double-blind, placebo-controlled trial with acamprosate
1998 mg/day conducted at 34 medical institutions in Japan
[33]. The study was designed to accommodate usual clin-
ical practices in Japan and included 327 patients with
alcohol dependence. Patients were hospitalized for about
2 months for treatment of withdrawal symptoms and
rehabilitation therapy, and were then randomized to
acamprosate or placebo on the day of hospital discharge.
For the primary endpoint of complete abstinence rate
throughout the & 6-month treatment period, acamprosate
was statistically superior to placebo (47.2 vs. 36.0 %;
p < 0.05). Mean cumulative abstinence duration and per-
centage of alcohol-free days were not significantly differ-
ent between treatment groups (Table 1).

In  longer-term  placebo-controlled  trials  of
~11-12 months’ duration (n = 272-538), the complete
abstinence rate (a primary or co-primary endpoint in all
three studies [38-40]) was significantly greater with
acamprosate than placebo at the end of the study treatment
period in two trials [39, 40]. In the third study, which
randomized patients to placebo or two different dosage
regimens of acamprosate, the complete abstinence rate was
numerically greater with either acamprosate regimen than
placebo after 12 months, and an interim analysis at
6 months showed both regimens were significantly better
than placebo [38] (Table 1). One of the trials also showed a
statistically significant advantage for acamprosate over
placebo for a co-primary endpoint of mean cumulative
abstinence duration (225 vs. 162 days; p < 0.001) and a
numerical advantage for median time to first drink (131 vs.
45 days; p-value not reported), which was also a co-pri-
mary endpoint [39]. In addition, acamprosate was associ-
ated with statistically significant advantages over placebo
for the mean cumulative abstinence duration in longer-term
trials where this endpoint was considered a secondary
outcome [38, 40].

Four of the short- to medium-term trials included a 3- to
6-month follow-up period during which active drug therapy
was not administered [31, 33, 36, 37]. In one of these trials,
patients who were randomized to acamprosate had a sig-
nificantly higher rate of complete abstinence (43 vs. 30 %)
and a significantly higher mean cumulative number of
abstinence days (168 vs. 120) than placebo (both p < 0.05)
during the treatment plus follow-up period [36]. Similar
results for the respective treatment groups were reported
for complete abstinence rates (38 vs. 29 %; not statistically
significant) and mean cumulative abstinence duration (155
vs. 127 days; p < 0.05) at the end of follow-up in another
trial [37]. The third study included findings only for the
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Table 1 Efficacy of acamprosate in randomized, double-blind, placebo-controlled trials in adults with alcohol dependence

Study (treatment period)

Regimen®
(no. of pts)

Complete abstinence
rate (% of pts)

Mean cumulative
abstinence duration (days)

Percentage of
alcohol-free days

Median time to
first drink (days)

Short- to medium-term trials

Berger et al. [29]
(&3 months)

Chick et al. [30]

(6 months)
Geerlings et al. [31]
(6 months)

Gual and Lehert [32]
(6 months)

Higuchi [33]

(=6 months)
Mason et al. [34]
(=6 months)

Pelc et al. [35]
(3 months)

Poldrugo [36]

(6 months)

Tempesta et al. [37]

(6 months)
Longer-term trials

Paille et al. [38]

(12 months)

Sass et al. [39]
(=11 months)
Whitworth et al. [40]
(12 months)

ACA (51)

PL (49)

ACA (289)

PL (292)

ACA (128)

PL (134)

ACA (141)

PL (147)

ACA (163)

PL (164)

ACA 2 g/day (253)
ACA 3 g/day (82)

PL (257)

ACA 1332 mg/day (63)
ACA 1998 mg/day (63)
PL (62)

ACA (122)

PL (124)

ACA (164)

PL (166)

ACA 1332 mg/day (188)
ACA 1998 mg/day (173)
PL (177)

ACA (136)

PL (136)

ACA (224)

PL (224)

NSTE"
12° 77 43°
11° 81 45°
25 61%° 34% 45°
13 43" 24 15°
35 93P 52%%¢
26 74° 41¢
47> 74 44°
36° 74 44°

56"

61°

54°
44> 520 58%° 56
510 570 63%° 56
26° 34° 38¢ 15
48%° 99 55%° 1575
32° 70 39¢ 61
58P 110%° 61* 1350
45° 89° 49 58°
18° (27* at 6 months)® 198 55¢ 135¢
19° (32* at 6 months)® ~ 223% 627%° 153%%4
11° (19 at 6 months)® 173 48¢ 1024
45%P 205%kb 62 131°
25° 162° 45 45°
180 139% 39%
7° 104 29

Study participants underwent detoxification (or were abstinent for a brief but sustained period) prior to randomization to study treatment, which was used
as an adjunct to psychosocial interventions

ACA acamprosate, NSTE no significant treatment effect, PL placebo, pts patients

* p <0.05, #* p < 0.01, #%* p < 0.001 vs. PL

* ACA dosage was based on bodyweight (1332 mg/day if <60 kg; 1998 mg/day if >60 kg), aside from the studies by Berger et al., Chick et al., Gual and
Lehert, Higuchi et al., and Tempesta et al. (1998 mg/day for all ACA pts), Mason et al., Paille et al., and Pelc et al. (randomization to different ACA
regimens was irrespective of bodyweight); some studies also allowed for dosage reductions if distressing adverse gastrointestinal effects occurred

® Primary or co-primary efficacy endpoint

¢ Calculated value [mean cumulative abstinence duration (days)/study treatment period (days) x 100 %]

4 Mean value

complete abstinence rate at the end of follow-up, which
was 11 % for acamprosate compared with 5 % for placebo,
but the between-group difference was not statistically sig-
nificant [31]. Similarly, the fourth (Japanese) trial included
results only for the time to first relapse at the end of follow-
up, and the between-group difference did not achieve sta-
tistical significance [33].

The longer-term studies included follow-up periods of
6—12 months’ duration during which active drug therapy
was not administered [38—40]. Complete abstinence rates

and mean cumulative abstinence duration through the
treatment plus follow-up periods consistently favoured
acamprosate over placebo, although not all between-group
differences achieved statistical significance. One of the
trials showed a significant advantage for acamprosate over
placebo for complete abstinence rate (40 vs. 17 %;
p < 0.01) and mean cumulative abstinence duration (387
vs. 251 days; p < 0.001) at the end of follow-up [39]. Both
of the other trials also showed a statistically significant
advantage for acamprosate (albeit only with the higher
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dosage in one study [38]) over placebo for mean cumula-
tive abstinence duration at the end of follow-up [38, 40].

3.1.2 Active Comparator-Controlled and Combined
Treatment Studies

Several randomized studies have compared the efficacy of
acamprosate with that of active comparators and/or eval-
uated the efficacy of acamprosate in combination with
other drug therapy in adults with alcohol dependence
(Table 2) [42-48]. Most were also double-blind, placebo-
controlled trials [42, 43, 45, 47, 48], although two studies
used an open-label design, in part, because patients in one
of the treatment arms received disulfiram, and patients’
awareness that they are taking disulfiram is an important
factor in its effectiveness [44, 46]. All of the studies
recruited patients from >2 centres, aside from one of the
open-label trials, which was conducted at a single centre
[44]. The studies were =~~3-12 months in duration and
evaluated a range of primary or co-primary endpoints,
although there was some overlap between trials.

In the largest trial (COMBINE), 1383 patients from 11
US sites were randomized to nine possible treatment
groups, of which four included medication without a
combined behavioural intervention (CBI), four included
medication with CBI and one included only CBI (no pills)
[42]. CBI involved intensive counseling delivered by
alcoholism treatment specialists. The four medication
groups (each with or without CBI) included acamprosate
3 g/day, naltrexone 100 mg/day, both drugs in combination
or placebo. For the eight arms that included medication,
patients also received medical management, a multi-ses-
sion intervention delivered by a healthcare professional
focusing on enhancing medication adherence and absti-
nence. Of note, dosages used in this trial were higher than
those commonly prescribed or used in most other clinical
trials in alcohol dependence. Treatment duration was for
16 weeks, although patients were also evaluated for up to
1 year after treatment. Co-primary endpoints were the
percentage of alcohol-free days and the percentage of
patients who relapsed to heavy drinking over the 16-week
treatment period. The analysis allowed for estimations of
the effects of each intervention as monotherapies, as well
as comparisons of the effects of two or three combined
therapies within a 2 x 2 x 2 factorial design (i.e. acam-
prosate/placebo x naltrexone/placebo x CBI/no CBI).

Results of the COMBINE study showed substantial
reductions in drinking in all groups, including an overall
80 % reduction in alcohol consumption and a tripling of
the percentage of alcohol-free days from baseline to the
end of the 16-week study period among the eight pill-
taking groups [42]. Co-primary outcomes for each treat-
ment arm are presented in Table 2. Analysis of results
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showed that patients who received medical management
with naltrexone, CBI or both had the best drinking out-
comes, and no combination provided better efficacy than
naltrexone or CBI alone in the presence of medical man-
agement. Acamprosate did not show a statistically signifi-
cant advantage over placebo, either alone or with
naltrexone, CBI or both. Interestingly, compared with
patients who received CBI alone (no pills or medical
management), those who received placebo plus medical
management or placebo plus medical management and CBI
had significantly higher percentage of alcohol-free days
(66.6 vs. 73.8 and 79.8 %; p < 0.001). There were no
statistically significant between-group differences at 1 year
following treatment.

In contrast to the positive findings for naltrexone in
COMBINE, a 12-week, randomized, double-blind trial
(PREDICT) conducted in 426 alcohol-dependent patients
in Germany showed no statistically significant difference
between naltrexone, acamprosate or placebo for the pri-
mary outcome of heavy drinking relapse rate (Table 2)
[47]. Although the three treatment arms of PREDICT were
similar to the corresponding treatment arms of COMBINE,
in that both studies included medical management to
enhance compliance, the PREDICT investigators note that
divergence in results may be attributed to differences in the
study populations (e.g. history of heavier drinking in
PREDICT) and treatment environments (all patients in
PREDICT underwent inpatient medical detoxification
treatment prior to randomization compared to a very small
percentage of patients in COMBINE) [47].

A smaller (n = 169) randomized trial evaluating the
efficacy of acamprosate, naltrexone and placebo for
12 weeks also found no statistically significant between-
group differences for various drinking outcomes
(Table 2) [48]. However, in a similar 12-week study in
160 patients, acamprosate, naltrexone and the combina-
tion of acamprosate plus naltrexone were all statistically
superior to placebo for the primary outcome of heavy
drinking relapse (Table 2) [45]. The combination of
acamprosate plus naltrexone was also significantly more
effective than acamprosate alone for preventing heavy
drinking relapse.

Three studies involved the use of disulfiram, including
the two previously mentioned open-label trials [44, 46], as
well as a randomized, double-blind, placebo-controlled
study of =1 year’s duration (Table 2) [43]. In the pla-
cebo-controlled trial (n = 110), patients randomized to
acamprosate or placebo were stratified by concomitant
voluntary disulfiram use. Approximately one-half of the
patients in each group received disulfiram. At the end of
the study period, acamprosate with or without disulfiram
provided significantly better results than placebo with or
without disulfiram for the main outcome of mean
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Table 2 Efficacy of acamprosate in randomized, active comparator-controlled (or combined therapy) trials in adults with alcohol dependence

Study Regimen Mean cumulative  Percentage of  Relapse to >1 Mean time to first Mean time
(treatment period) (no. of pts)* abstinence alcohol-free episode of heavy episode of heavy to first drink
[acronym] duration (days) days drinking (% of pts)b drinking (days) (days)
Anton et al. [42] ACA (152) 75.6° 71.1¢
(16 weeks) NAL (154) 80.0" 67.5¢
[COMBINE] ACA + NAL (148) 80.5° 64.9°
PL (153) 73.8%¢ 75.2¢
ACA + CBI (151) 78.2¢ 68.2°
NAL + CBI (155) 75.97 66.5°
ACA + NAL 77.6° 73.9¢
+ CBI (154)
PL + CBI (154) 79.87 71.2°
CBI (155) 66.6° 79.0°
Besson et al. [43]° ACA =+ DIS (55) 137%¢ 40%¢
(360 days) PL £ DIS (55) 75°¢ 21°¢
De Sousa et al. [44] ACA (50) 54
(8 months) DIS (50) 12888
Kiefer et al. [45] ACA (40) VNS*¢
(12 weeks) NAL (40) VNS*¢
ACA + NAL (40) VNS:#8e
PL (40) VNS
Laaksonen et al. [46] ACA (81) 17.6° 11.4°
(12 weeks) NAL (81) 22.0¢ 16.2¢
DIS (81) 46.6%%¢ 30.4%5¢
Mann et al. [47] ACA (172) 51.7°
(12 weeks) NAL (169) 50.9¢
[PREDICT] PL (85) 48.2¢
Morley et al. [48] ACA (55) 66° 74°¢ 33.6° 24.1¢
(12 weeks) NAL (53) 58° 64° 39.2¢ 24.3¢
PL (61) 57¢ 63° 33.4¢ 24.6¢

Study participants abstinent for >4 days prior to randomization to study treatment
ACA acamprosate, CBI combined behavioural intervention, DIS disulfiram, NAL naltrexone, PL placebo, pts patients, VNS value not specified

#p < 0.05, ** p < 0.01 vs. PL; T p = 0.009 for NAL x CBI interaction; * p < 0.001 vs. CBL % p < 0.01, %% p < 0.001, ¥*¥ p < 0.0001 vs. ACA
(and NAL in Laaksonen et al.)

* ACA dosage was based on bodyweight (1332 mg/day if <60 kg; 1998 mg/day if >60 kg) except in the COMBINE study (which used ACA
3 g/day), Kiefer et al., Mann et al. and Morley et al. (which used 1998 mg/day). NAL dosages were 100 mg/day in COMBINE and 50 mg/day in
Kiefer et al., Laaksonen et al., Mann et al. and Morley et al.; DIS dosage was either not specified or determined by the physician. In COMBINE,
the no. of pts shown is for the percentage of alcohol-free days analysis; aside from the CBI arm, all other groups in the COMBINE study also
received medical management, which focused on enhancing medication adherence and abstinence

° Derived from analysis of time to first episode of heavy drinking (a co-primary endpoint) in the COMBINE study; heavy drinking defined as >4
drinks/day for women and >5 drinks/day for men in applicable studies (although relapse could also include >5 drinking days/week in Kiefer
et al. and was specified as >6 drinks/day for men in Morley et al.)

¢ Primary or co-primary efficacy endpoint
9 Study participants were stratified by voluntary use of DIS (about half of pts in both groups were taking DIS)
¢ Calculated value

cumulative abstinence duration (137 vs. 75 days;
p < 0.05) [i.e. 40 vs. 21 % alcohol-free days] [43]. In a
12-week open-label trial (n = 243), the mean time to first
episode of heavy (46.6 vs. 17.6 and 22.0 days;
p <0.0001) or any (304 vs. 11.4 and 16.2 days;

p < 0.001) drinking was significantly longer among
patients treated with disulfiram than in those who received
either acamprosate or naltrexone [46]. Results also
favoured disulfiram over acamprosate in a smaller
(n = 100) open-label trial of 8 months’ duration in which
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54 % of acamprosate and 12 % of disulfiram recipients
had a heavy drinking relapse (p = 0.0001) [44].

3.1.3 Meta-Analyses

Overall, results were generally favourable for acamprosate
in a recent systematic review and meta-analysis of phar-
macotherapy for alcohol use disorders in outpatient settings
that included 22 placebo-controlled trials with acam-
prosate, 44 with naltrexone and 4 with disulfiram [28].
Both acamprosate and naltrexone 50 mg/day orally were
associated with improvements in alcohol-consumption
outcomes, whereas results were less robust or equivocal for
naltrexone 100 mg/day orally and naltrexone injection. In
general, evidence did not support efficacy for disulfiram,
except possibly in patients with excellent adherence,
although the number of disulfiram-treated patients included
in the meta-analysis was relatively small. Not all trials
evaluated the same parameters, but most included the
outcome of return to any drinking. Also of note regarding
the acamprosate trials for the endpoint of return to any
drinking is that the I? value for statistical heterogeneity
(80.8 %, p < 0.001) indicates substantial, significant
heterogeneity between the trials.

Regarding the findings for acamprosate (16 trials;
n = 4847) and orally administered naltrexone 50 mg/day
(16 trials; n = 2347), numbers needed to treat (NNTSs) to
prevent one person to returning to any drinking were 12
and 20, respectively [28]. This reflected a risk reduction of
9 % for acamprosate compared with placebo [risk differ-
ence (RD) —0.09; 95 % CI —0.14 to —0.04] and a corre-
sponding risk reduction of 5 % for naltrexone 50 mg/day
(RD —0.05; 95 % CI —0.10 to —0.002). Meta-analysis of
four head-to-head studies comparing acamprosate with
naltrexone (including COMBINE) found no statistically
significant differences between the drugs for any of these
outcomes. There was also insufficient direct evidence from
clinical trials to determine whether acamprosate or other
medications improved health outcomes, as very few trials
reported on outcomes such as mortality, accidents or
injuries, and health-related quality of life or function [28].

The statistical superiority of acamprosate compared with
placebo was also shown in a Cochrane review of acam-
prosate for alcohol dependence published a few years
earlier, which included 24 randomized controlled trials
with 6915 participants [49]. Acamprosate had a relative
risk of 0.86 (95 % CI 0.81-0.91) for return to any drinking,
with a corresponding NNT of 9.09 (95 % CI 6.66-14.28).

Another meta-analysis of 64 randomized, placebo-con-
trolled trials with acamprosate or naltrexone for treating
alcohol use disorders found that acamprosate had a sig-
nificantly larger effect size than naltrexone on the main-
tenance of abstinence, whereas naltrexone had a larger
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effect size than acamprosate on reducing heavy drinking
and craving, although differences in effect size between
acamprosate and naltrexone were small [50]. Findings from
a longitudinal individual patient meta-analysis of 24 ran-
domized trials that started with an inpatient detoxification
period suggest that treatment with acamprosate should be
continued for at least 6 months after alcohol withdrawal to
achieve clinically relevant effects in this patient population
(reported as an abstract) [51]. In another large meta-anal-
ysis, there were no statistically significant differences in
any measure of acamprosate efficacy (or tolerability)
between women and men [52].

Acamprosate reduced the severity of relapse, in partic-
ular the overall weekly consumption of alcohol, in an
analysis of 15 placebo-controlled trials in which the aim of
therapy was complete abstinence [53]. The analysis
focused on data from 1010 patients who relapsed during
the trials. Among patients who had at least one drink since
the previous assessment, acamprosate was associated with
significant (p < 0.001) reductions in quantity and fre-
quency of alcohol consumption compared with placebo in
each of four follow-up periods, and the between-group
difference was greatest for the product of these variables
(expressed as overall weekly consumption of alcohol).

To evaluate the efficacy of acamprosate in alcohol-de-
pendent patients with depression, an individual patient data
meta-analysis was conducted from 11 trials with a total of
3354 patients, of whom one-third (n = 1120) had con-
comitant depression [54]. Depressed patients were less
compliant with treatment and less likely to achieve com-
plete abstinence than non-depressed patients, although the
effect of acamprosate on increasing abstinence relative to
placebo was similar in depressed and non-depressed
patients. Patients who were depressed at baseline and
remained continuously abstinent throughout the trial were
7.58 times more likely to become non-depressed than those
who returned to drinking, suggesting that treatment of
alcohol dependence is an important first step in managing
concurrent depression.

In an effort to assess the effects of acamprosate on
sleep disturbances in alcohol-dependent patients, a meta-
analysis of 13 randomized trials (n = 3508) was con-
ducted (reported as an abstract) [55]. The majority (61 %)
of patients had significant sleep disturbance symptoms at
baseline, and the main endpoint of the analysis was the
change is Short Sleep Index (SSI) scores from baseline to
6 months (reductions in SSI scores indicated improve-
ment). Mean reductions in SSI scores were 45 % with
acamprosate and 26 % with placebo (p < 0.001). The
proportion of patients with significant sleep disturbance at
baseline who did not have this at 6 months was also
significantly higher with acamprosate than placebo (54 vs.
44 %; p <0.0001). The effect of acamprosate on
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abstinence accounted for 56 % of its total effect of sleep
disturbances.

3.2 Treatment of Other Conditions

Acamprosate has been evaluated in off-label uses for the
management of pathological gambling [56, 57], anxiety
disorders [58, 59] and tinnitus [60] in small studies with up
to 50 patients.

Pathological gambling is a behavioural addiction, and
part of the rationale for considering the glutamatergic drug
acamprosate in its management is that the excitatory neu-
rotransmitter glutamate is thought to be involved in the
pathophysiology of addictive behaviours [61]. Promising
results were reported from an 8-week, open-label trial with
acamprosate in 26 individuals with a clinical diagnosis of
pathological gambling and a recent history of multiple
gambling episodes [56]. In participants who received
acamprosate 1998 mg/day, a statistically significant
improvement was observed over the 8-week study period
for scores on the Yale-Brown Obsessive Compulsive Scale
modified for pathological gambling (Y-BOCS-PG), which
was the primary endpoint. The mean Y-BOCS-PG total
score decreased from 21.0 at baseline to 10.5 at 8 weeks
(p < 0.001), and statistically significant improvements
from baseline were also observed for both (urge/thought
and behavioural) subscales of the Y-BOCS-PG [56].

In contrast, neither acamprosate (mean dosage
666 mg/day) nor baclofen (mean dosage 30 mg/day) were
deemed to be effective in a 6-month, randomized, inves-
tigator-blind trial in 17 men with pathological gambling,
although the main outcome was complete abstinence [57]
(and therefore more difficult to achieve than improved
Y-BOCS-PG scores shown in the other trial). There were
also no statistically significant changes in visual analogue
scores, Hamilton Rating Scale for Anxiety (HARS) scores
or Hamilton Depression Rating Scale scores from baseline
to relapse in either treatment group.

Acamprosate has also been investigated as augmentation
therapy in the management of anxiety because of its phar-
macodynamic effects of restoring pathological imbalances
between neuronal excitation by glutamate and neuronal
inhibition by GABA [58, 59]. When added to current anti-
anxiety medication and psychotherapy, acamprosate signif-
icantly improved Clinical Global Impressions-Severity of
Illness scale and HARS scores from baseline to endpoint in a
4-month, open-label study in 21 patients with an anxiety
disorder [59]. Promising results were also reported in an
8-week, open-label trial with acamprosate 1998 mg/day in
13 patients who were stable but still symptomatic on their
current medication of selective serotonin reuptake inhibitors
or serotonin-norepinephrine reuptake inhibitors [58].
Among eight evaluable patients with at least two consecutive

visits, mean HARS scores improved from 20 at baseline to
8.9 at the end of the study (p < 0.001), and 62 % of patients
achieved remission (HARS score <7).

The dual effects of acamprosate on the glutamatergic
and GABA systems may also be of benefit in the man-
agement of tinnitus, as suggested by findings of a ran-
domized, double-blind, placebo-controlled trial in 50
patients with tinnitus of sensorineural origin [60]. Patients
were randomized to acamprosate 999 mg/day or placebo
for 3 months. The main endpoint was the change from
baseline to 3 months in tinnitus score, which was rated
from 1 to 10 by patients according to how much they were
disturbed by the condition. The proportion of patients with
any level of improvement (87 vs. 44 %; p = 0.004) or with
>50 % improvement (48 vs. 11 %; p = 0.012) in tinnitus
score was significantly greater among acamprosate than
placebo recipients.

4 Tolerability

Acamprosate has been available in numerous countries for
many years and has a well established tolerability profile
[9, 62]. US prescribing information states that the most
common adverse events with acamprosate are accidental
injury, asthenia, pain, anorexia, diarrhoea, flatulence, nau-
sea, anxiety, depression, dizziness, dry mouth, insomnia,
paraesthesias, pruritus and sweating [9]. Overall, acam-
prosate was generally well tolerated in placebo-controlled
trials, as any differences in the frequency of these adverse
events between acamprosate (n = 2019; all dosages
pooled) and placebo (n = 1706) were typically small, aside
from diarrhoea, which was the most frequently reported
adverse event with acamprosate or placebo (Fig. 1).

The rates of discontinuation because of adverse events
with acamprosate and placebo were 8 and 6 %, respec-
tively, in studies <6 months in duration and 7 % in both
groups in longer studies of up to 1 year, according to
pooled data from placebo-controlled trials including a total
of >2000 patients who received acamprosate [9]. Diarrhoea
was the only adverse event that led to the discontinuation
of acamprosate in >1 % of patients (2 % with acamprosate
vs. 0.7 % with placebo).

Acamprosate is contraindicated in patients with severe
renal impairment [creatinine clearance (CLcg) <30 mL/
min] (see Sect. 6) and in those who are hypersensitive to the
drug or any of its components [9]. In addition, all patients
who are alcohol-dependent, including those receiving
acamprosate, should be monitored for the development of
symptoms of depression or suicidal thinking. Although
adverse events of a suicidal nature (suicidal ideation, suicide
attempts, completed suicides) were reported in 1.4 % of
acamprosate recipients compared with 0.5 % of placebo
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Fig. 1 Adverse events reported in placebo-controlled trials with
acamprosate (n = 2019) and placebo (n = 1706) [9]. Acamprosate
groups included 1281 patients treated with 1998 mg/day, 397 patients
treated with 1332 mg/day, 258 patients treated with 2000 mg/day and
83 patients treated with 3000 mg/day (the latter two used a different
dosage strength and regimen). Pooled data from trials with sponta-
neously reported adverse events that occurred in any acamprosate
treatment group in >3 % of patients and at a rate greater than the
placebo group. When data for the four acamprosate dosages were
pooled (shown in the figure), the rate is >2 % and not necessarily
greater than the placebo group

recipients in clinical trials of <6 months’ duration, and in 2.4
versus 0.8 %, respectively, in longer-term trials of ~ 1 year,
the overall rates of completed suicides were 0.13 % in the
pooled acamprosate group (3 of 2272 patients) and 0.10 % in
the placebo group (2 of 1962 patients) [9].

In the COMBINE trial (Sect. 3.1.2), there were two
serious adverse events possibly related to treatment,
including one with acamprosate and one with naltrexone,
and the rate of treatment withdrawal because of adverse
events was generally similar across treatment groups (1 %
with placebo, 3 % with acamprosate, 4 % with naltrexone
and 4 % with the combination of acamprosate plus nal-
trexone) [42]. Overall, there were 12 cases of elevated
aspartate aminotransferase or alanine transaminase levels
(=5 times the upper limit of normal), mainly occurring in
naltrexone recipients (1 receiving acamprosate, 6 receiving
naltrexone and 5 receiving both drugs; p = 0.02 for dif-
ference across groups). Other statistically significant dif-
ferences across groups (placebo, acamprosate, naltrexone,
both drugs) were observed for nausea (21, 24, 34 and 42 %;
p < 0.001), vomiting (9, 9, 15 and 18 %; p < 0.001),
diarrhoea (35, 65, 31 and 56 %; p < 0.001), decreased
appetite (13, 19, 21 and 25 %; p = 0.002) and somnolence
(24, 31, 37 and 31 %; p = 0.003) [42]. In the recent large
meta-analysis (Sect. 3.1.3), naltrexone had a NNT for harm
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of 48 (95 % CI 30-112) for withdrawal from trials because
of adverse events, whereas the risk was not significantly
increased for acamprosate [28].

5 Pharmacoeconomic Considerations

Pharmacoeconomic analyses of adjuvant acamprosate ther-
apy in the management of alcohol dependence have consis-
tently shown that acamprosate is dominant (i.e. less costly
and more effective) over rehabilitation strategies not
involving pharmacotherapy [63-67], as reviewed in detail by
Poldrugo et al. [68]. All of the analyses were conducted in
Europe in the 1990s and published >10 years ago. Study
methodology varied somewhat between analyses in that:
(i) most used Markov modeling [63—65, 67], but one col-
lected patient-level cost and outcomes data alongside a
prospective, open-label, naturalistic study [66]; (ii) the time
horizon was relatively short (1 or 2 years) in some analyses
[65, 66] and longer (e.g. lifetime) in others [63, 64, 67]; (iii)
some included direct costs only [63—65], whereas others
considered both direct and indirect (e.g. lost productivity)
costs [66, 67]; (iv) although all analyses included hospital-
ization, rehabilitation and drug acquisition costs, other types
of costs included varied across the analyses; and (v) different
clinical trial data were used for estimating or measuring key
outcomes. The year of costing ranged from 1995-1997 and
the analyses were conducted in Germany [63, 64, 66], Bel-
gium [65] and Spain [67]. All of the analyses have been
reported in English, except the Spanish analysis [67],
although the latter was reviewed by Poldrugo et al. [68].

All of the analyses showed that the cost of acamprosate
was more than offset by reductions in other costs, most
notably hospitalization and rehabilitation costs, resulting in
an overall cost saving [63—67]. Poldrugo and colleagues
[68] adjusted the results of each analysis (except the
Spanish analysis, which did not provide specific data) to
2004 values and reported that the savings in direct costs per
treated patient attributable to acamprosate use were €1450/
life [63] and €983/life [64] in the two German analyses
with lifetime horizons, €363/year in the short-term German
analysis conducted alongside a prospective clinical study
[66], and €291/year in the Belgian analysis with a 2-year
time horizon [65]. Sensitivity analyses (of the four modeled
analyses) showed that results were most sensitive to
changes in abstinence rates [68].

6 Dosage and Administration
Acamprosate is orally administered and used as an adjunct

to psychosocial support for the maintenance of abstinence
from alcohol in patients with alcohol dependence who are
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abstinent at treatment initiation. US, EU and Japanese
prescribing information recommend that acamprosate be
taken after (with) meals [9, 27, 62]. In France, it is pre-
ferred to administer acamprosate a (nonspecified) period of
time after meals if gastrointestinal tolerance is good [69].

In the USA [9] and Japan [27], the recommended regi-
men is 666 mg (two 333 mg tablets) taken orally three
times daily. The recommended regimen in the EU is
666 mg three times daily with meals in individuals
weighing >60 kg (i.e. total daily dosage 1998 mg) [62]. In
those weighing <60 kg, the total daily dosage of acam-
prosate should be reduced to 1332 mg (i.e. four tablets)
administered as follows: two tablets in the morning, one at
noon and one at night [62].

In the EU, the recommended treatment period is 1 year
[62]. Treatment with acamprosate should be initiated as
soon as possible after the withdrawal period and should be
maintained if the patient relapses [62]. US prescribing
information states that acamprosate should be initiated as
soon as possible after the period of alcohol withdrawal,
when the patient has achieved abstinence, and should be
maintained if the patient relapses [9]. In Japan, in principle,
the administration period is 24 weeks [27]. It is possible to
extend the period of administration, but only if therapeutic
benefits are observed and sufficient attention is given to
safety. In clinical trials in Japan, the efficacy and safety of
acamprosate was demonstrated over a treatment period of
24 weeks [27].

Acamprosate may be used without dosage adjustment in
patients with mild to moderate hepatic impairment,
although dosage adjustments or contraindications are rec-
ommended in patients with renal impairment [9, 27, 62].
For example, US prescribing information states that for
patients with moderate renal impairment (CLcg 30-50 mL/
min), a starting dose of one 333 mg tablet taken three times
daily is recommended, and acamprosate is contraindicated
in patients with severe renal impairment (CLcg <30 mL/
min) [9].

The approved dosage regimen of acamprosate and its
recommended duration of treatment may vary between
countries, and local prescribing information should be
consulted. Local prescribing information should also be
consulted for additional information on warnings, precau-
tions, contraindications, drug interactions and use in spe-
cial patient populations.

7 Place of Acamprosate in the Management
of Alcohol Dependence

Acamprosate is widely used as an adjunct to psychosocial
support for the maintenance of abstinence from alcohol in
patients with alcohol dependence. It is available in 25

countries, including Japan, where it recently gained
approval for this indication [27, 33].

The efficacy of acamprosate in improving alcohol-con-
sumption outcomes has been demonstrated in several pla-
cebo-controlled and/or active-comparator controlled trials
of 3—12 months’ duration (Sect. 3.1), although results were
not always consistent across studies, perhaps in part because
of trial heterogeneity (e.g. patient populations, psychosocial
co-interventions). Of particular interest are results of a
recent trial designed to accommodate usual clinical prac-
tices in Japan (e.g. extended inpatient rehabilitation period
after detoxification), which showed that acamprosate was
statistically superior to placebo for complete abstinence rate
over =6 months (Sect. 3.1.1). Although comparative
studies between acamprosate and naltrexone provided
somewhat equivocal or disparate results (Sect. 3.1.2), again
perhaps owing in part to trial heterogeneity, findings of a
recent meta-analysis indicate that both acamprosate and
naltrexone 50 mg/day orally were associated with
improvements in alcohol-consumption outcomes compared
with placebo (Sect. 3.1.3).

Pharmacological treatment options approved to facilitate
the maintenance of abstinence in alcohol-dependent
patients are limited and include acamprosate, naltrexone
(an opioid antagonist), disulfiram (an aldehyde dehydro-
genase inhibitor) and, in some countries, nalmefene (an
opioid system modulator for reduction of alcohol con-
sumption rather than abstinence) and sodium oxybate (the
sodium salt of y-hydroxybutyric acid), although other
drugs not approved for this indication (e.g. topiramate)
have been investigated in clinical trials [1, 4-7, 70-74]. In
general, treatment guidelines indicate that acamprosate and
oral naltrexone provide similar, modest improvements in
alcohol-consumption outcomes when used in conjunction
with psychosocial interventions after successful withdrawal
from alcohol, and the selection between these agents
depends on patient characteristics (e.g. the presence of a
condition that may make a drug contraindicated), patient
and/or physician preference, tolerability, drug availability
and cost or pharmacoeconomic considerations [5-7].

Guidelines from NICE in the UK, which appear to be
the most recent guidance available on the management of
alcohol dependence, recommend either acamprosate or oral
naltrexone as first-line pharmacotherapy [7]. They also
state that disulfiram (as an adjunct to psychosocial inter-
vention) may be considered in patients who have a goal of
abstinence but for whom acamprosate and oral naltrexone
are not suitable or for patients who prefer disulfiram and
understand its relative risks (i.e. the interaction between
disulfiram and alcohol, and the possibility of hepatotoxic-
ity) [7].

NICE guidelines recommend that treatment with either
acamprosate or naltrexone should be started as soon as
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possible after assisted withdrawal from alcohol [7]. With
respect to acamprosate, the guidelines note that it is usually
prescribed for up to 6 months, or longer for those bene-
fiting from acamprosate who want to continue with this
therapy. The guidelines also suggest that acamprosate
should be stopped if drinking persists 4-6 weeks after
starting the drug [7].

In general, treatment guidelines do not advocate the use
of combination regimens, as there is inadequate evidence
to support their use [5—7]. Randomized trials with acam-
prosate as part of combination regimens generally provided
equivocal results (Sect. 3.1.2).

It is noteworthy that acamprosate has also shown useful
effects on complications of alcohol dependence, including
sleep disturbances (Sects. 2.1, 3.1.1 and 3.1.3) and
depression (Sect. 3.1.3). These effects appear to be related,
at least in part, to the beneficial effects of acamprosate on
reducing alcohol consumption. Also of interest are
promising findings from small studies evaluating acam-
prosate in other conditions, such as pathological gambling
(Sect. 3.2).

In conclusion, the use of acamprosate as an adjunct to
psychosocial interventions in alcohol-dependent patients
provides modest but potentially valuable improvements in
alcohol-consumption outcomes and is generally well
tolerated.

Data selection sources: Relevant medical literature (including
published and unpublished data) on acamprosate was identified
by searching databases including MEDLINE (from 1946) and
EMBASE (from 1996) [searches last updated 2 June 2015],
bibliographies from published literature, clinical trial reg-
istries/databases and websites. Additional information was also
requested from the company developing the drug.

Search terms: Acamprosate, Alcomed, Aotal, Campral, Regtect,
Sobriol, Zulex.

Study selection: Studies in patients with alcoholism who
received acamprosate. When available, large, well designed,
comparative trials with appropriate statistical methodology were
preferred. Relevant pharmacodynamic and pharmacokinetic data
are also included.

Disclosure The preparation of this review was not supported by any
external funding. During the peer review process, the manufacturer of
the agent under review was offered an opportunity to comment on the
article. Changes based on any comments received were made by the
author on the basis of scientific and editorial merit. Greg Plosker is a
salaried employee of Adis/Springer.
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