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■ Abstract Background About
50 % of adult alcoholic patients re-
lapse within 3 months of treat-
ment. Previous studies have sug-
gested that acamprosate may help
to prevent such relapse. The aim of
our study was to assess the efficacy
and safety of long-term acam-
prosate treatment in alcohol de-
pendence of adolescents. Methods
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In this, double-blind, placebo-con-
trolled study, we recruited 26 pa-
tients, aged 16–19 years, with
chronic or episodic alcohol depen-
dence. Patients were randomly al-
located treatment with acam-
prosate (1332 mg daily) or placebo
for 90 days. Patients were assessed
on the day treatment started and
on days 30, and 90 by interview, self
report, questionnaire, and labora-
tory screening. Findings 13 acam-
prosate-treated and 13 placebo-
treated patients completed the
treatment phase: of those with-
drawn, 11 (1 vs 6) relapsed, 5 (3 vs
2) refused to continue treatment, 3
(1 vs 2) had concurrent illness, and

2 (1 vs 1) had adverse side-effects.
At the end of treatment, 7 acam-
prosate treated and 2 placebo-
treated patients had been continu-
ously abstinent (p = 0.0076). Mean
cumulative abstinence duration
was significantly greater in the
acamprosate group than in the
placebo group (79.8 [SD 37.5] vs
32.8 [19.0] days; p = 0.012). Inter-
pretation Acamprosate is an effec-
tive and well-tolerated pharmaco-
logical adjunct to psychosocial
treatment programmes.

■ Key words acramposate –
alcohol – adolescents

Introduction

About 50 % of adult alcoholic patients relapse within 3
months after completion of treatment. Although the
mechanisms involved in craving and relapse in alcoholic
patients are not known, an effective agent for relapse
prevention would have great social and econornic bene-
fits.Several studies have reported promising results with
opiate antagonists [2–4] and with drugs that affect
transmission of serotonin [5–6], dopamine [7–8], and y-
aminoburyric acid (GABA) [9].

Acamprosate (calcium acetylhomotaurinate) has a
chemical structure similar to that of amino acid neuro-
mediators such as taurine and GABA [10]. Acamprosate
has been reported to stimulate inhibitory GABA trans-
mission and to antagonise excitatory amino acids, par-
ticularly glutamate [11, 12]. Restoration of the inhibi-
tion/excitation balance might be the biochemical basis

of acamprosate’s clinical effects; acamprosate reduces
voluntary alcohol intake in alcohol-dependent rats in a
dose-dependent way [10–13]. Acamprosate does not en-
hance alcohol toxicity [14], has no abuse potential itself,
and has no hypnotic, anxiolytic, or muscle-relaxant
properties [15]. Acamprosate is absorbed through the
gastrointestinal tract and a steady state is reached after
7 days; the drug is not metabolised and the kidney is
probably the only route of excretion. Pharmacokinetic
variables are not modified by hepatic dysfunction
(LIPHA unpublished data). Several clinical trials
[16–19] of acamprosate (using only adults) have been
promising. However, most reported only 3 months’
treatment and used endpoints other than continuous
(e. g. glutamyl transpeptidase, reduction in alcoholic
drinks), but there are also papers which deny significant
effects of acamprosate [20–22]. We therefore undertook
a double-blind,placebo-controlled trial of 90 days’ treat-
ment with acamprosate.
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Methods

■ Patients

Eligible patients were those who presented to our hospi-
tal that treats inpatients with alcohol dependence of
chronic or episodic type (DSM-IV criteria). Patients had
to be aged 16–19 years; to have been abstinent for at least
5 days before the study; to have a γGT value of at least
twice the upper limit of the normal range or a mean cor-
puscular volume of 93 fl or more, or both; and they as
well as their parents gave written informed consent. We
used the CAGE questionnaire [24] – four clinical inter-
view questions on cutting down, annoyance by criti-
cism, guilty feelings, and eye-openers and the Michigan
alcoholism screening test [25] to assess the severity of
patients’ alcoholism.

We excluded patients with serious coexisting disease
(inadequately controlled juvenile diabetes mellitus, hy-
pertension, cardiac failure, septicaemia, active tubercu-
losis, neoplastic disease; renal failure with a serum cre-
atinine concentration of 120 μmo1/L or more and
hypercalcaemia of all aetiologies; epilepsy unrelated to
alcoholism; and psychiatric disorders that might neces-
sitate specific drug treatment). We screened 29 patients;
3 were excluded because of coexisting disease. Thus, 26
patients were recruited. The study was conducted ac-
cording to the European Good Clinical Practice Guide-
lines and the Declaration of Helsinki.

The 26 patients underwent alcohol-withdrawal treat-
ment. After abstinence for at least 5 days they were re-
assessed and baseline measurements for safety and effi-
cacy calculations were made. Patients were then
randomly assigned acamprosate or placebo. Allocation
codes were provided in sealed envelopes for each pa-
tient. Randomisation was by computer-generated list. In
our assessment, day 0 was the day when acamprosate or
placebo treatment started.

■ Medication

Acamprosate and placebo tablets were identical in ap-
pearance. The dose was given according to bodyweight.
Patients received 1332 mg daily (two tablets in the morn-
ing, one at midday, one in the evening). Patients in the
placebo group took the same number of tablets. Patients
were assessed on day 0 and on days 30 and 90. The dura-
tion of double-blind treatment was 90 days.Patients who
missed a visit but attended the next one were not with-
drawn.Patients who relapsed during treatment were able
to continue in the study on an outpatient basis, or were
admitted to the hospital for alcohol wididrawal where
they continued to take their coded medication; however,
if such patients could not be returned to the community
within 15 days they were withdrawn from the study.

■ Diagnostic variables

The variables used in assessment were: erythrocyte, to-
tal white cell, and platelet counts; mean corpuscular vol-
ume; packed cell volume; haemoglobin and prothrom-
bin concentrations; and serum concentrations of
sodium, potassium, chloride, calcium, phosphate, urea
(blood urea nitrogen), creatinine, uric acid, fasting
blood glucose, aspartate aminotransferase, alkaline
aminotransferase, alkaline phosphatase, total bilirubin
cholesterol, triglycerides, γGT, and albumin. Reliable bi-
ological markers [19] such as mean corpuscular volume
and γGT values were also measured on the day of selec-
tion and at each assessment during follow-up, together
with aspartate aminotransferase and alanine amino-
transferase concentrations, so that relapse could be con-
firmed or detected biochemically.

To assess side-effects, the investigator questioned the
patient on all asseasment days and recorded the pres-
ence or absence of 44 adverse side-effects. Each side-ef-
fect was rated for its severity and association with the
study medication. Individual symptoms were classified
in seven categories: gastrointestinal, dermatological,
muscular, neurological/psychological, genito urinary/
sexual, cardiovascular/pulmonary, and others.

The variables used to assess efficacy were alcohol
consumption, physical signs of alcoholism, tremor in-
dex, γGT concentration, and mean corpuscular volume.

No drugs that act on the central nervous system were
allowed during the trial. We required that patients who
had been treated with benzodiazepines for withdrawal
symptoms had stopped such treatment on the day of se-
lection. Random, albeit infrequent, drug checks showed
no positive results.

Under the intention-to-treat principle, all ran-
domised patient are eligible for analysis irrespective of
whether they fullfill the conditions of the protocol. We
used a slightly modified approach in that we excluded
seven patients who had been randomised but who did
not attend the assessment on day 0 and, therefore, did
not receive any medication. Lehert [26] proposed this
modification for alcohol studies because it is more prac-
ticable than the standard intention-to-treat approach
for studies of patients with very high withdrawal rates
and low motivation. At each assessment the patient was
classified as abstinent or relapsed according to his or her
self-report. All patients reported themselves to have an
excellent medication compliance. The investigator
recorded his or her judgment of whether the self-report
was likely to be true and biological markers (γGT, mean
corpuscular volume) were used to validate the report. A
third category,patients who did not attend,was included
in the analysis together with the relapse category as
treatment failure.RETRACTED A
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■ Outcome measures

Time to first occurrence of treatment failure was the
principal outcome measure. The cumulative abstinence
duration – the total number of days of abstinence – was
the secondary outcome measure. We calculated this
measure as the sum of only the periods of complete ab-
stinence. When relapse was reported at a visit, the total
period from the previous visit to that visit was classified
as a period of relapse. Groups were compared by t-test
applied to the square-root-transformed cumulative ab-
stinence duration data.

Results

Three of the 29 patients recruited did not receive study
medication and were therefore not included [22]; thus,
26 (alcohol dependence > 1 year, no previous specific
treatment) (see Table 1) completed the 90 days’ double-
blind treatment. Two were admitted to hospital for more
than 15 days during the study. They were withdrawn
from treatment, but were included in the intention-to-
treat analysis. The groups were well matched in terms of
demographic and alcohol-related baseline variables on
the day of selection and on day 0. There were no diffe-
rences between acamprosate and placebo groups in
quantity and frequency of drinking, signs of psycholog-
ical and physical dependence (as measured by a score
from the DSM-IV criteria for alcohol dependence), psy-
chosocial adaptation, Alcoholics Anonymous attend-
ance, and Hamilton depression scores [23].

The proportion of patients who remained abstinent
(i. e.,had not had treatment failure,which was defined to
be a relapse) was higher in the acamprosate group than
in the placebo group throughout the 90 days of treat-
ment.

Mean cumulative abstinence duration was signifi-
cantly greater in the acamprosate group than in the
placebo group (Table 2).

The commonest reason for withdrawal was relapse in
both groups. More than 50 % of withdrawals occurred
within the first 30 days of treatment; thereafter the rate
diminished progressively.

There were no significant differences between the
acamprosate and placebo groups for the two side-ef-

fects. The complex nature of both alcohol dependence
and the symptoms of alcohol withdrawal meant that we
were not always able to distinguish between alcohol-re-
lated symptoms and adverse side-effects.

Acamprosate had no effect on haematology or serum
biochemistry.

Discussion

Our sample, which consisted of adolescent inpatients,
was recruited from our special clinic. Due to the small
sample size and the heterogeneous population, our re-
sults should be generalised with caution. A study with
unrestrictive selection criteria will inevitably recruit a
heterogeneous population of patients, but such a sample
is likely to reflect the mix of characteristics in the entire
population with the disease in question; thus, the find-
ings of such a study should be more generally applicable
than the results from a highly selected group of patients.
Avoidance of selection bias is especially important for
disorders such as alcoholism, in which information on
time of onset and subsequent course is unreliable. This
unreliability may lead to undetected differences be-
tween the treatment groups at recruitment.

We used conservative definitions of treatment out-
come – non-attending patients were classified as treat-
ment failures and the whole period between two visits
was counted as relapse, if the patient reported a relapse
at any time during the period. Although in using these
conservative criteria we may overestimate relapse rates
and underestimate cumulative abstinence duration, we
believe that this approach more realistically reflects the
usual course of alcohol dependence. This conservative
approach to analysis of outcome must be kept in mind
when our results are compared with those of other stud-
ies of adult patients [16–19]. Our study suggests that al-
coholic patients who respond to acamprosate should
continue treatment.

A comparison of the efficacy of the various drugs
used in the treatment of alcoholism is difficult because
study populations, duration of treatment, inclusion and
exclusion criteria, and outcome measures differ for each
trial. Nevertheless, we believe that a qualitative compa-
rison is valuable.

Outcome criteria also differed: one trial used contin-
uous abstinence [16], whereas the others used changes

Table 1 Patient characteristics

Sex (male/female) 10/3 7/6

Age (years) 16.2±0.8 17.9±1.3

MCV (fl) 98±8 101±4

GOT (U/l) 14±4 16±3

GPT(U/l) 17±2 19±4

GGT(U/l) 14±5 15±5

Table 2 Relapse rates and mean cumulative abstinence duration

Acamprosate Placebo p

N of abstinent patients (day 90) 7 2 0.0076

Mean cumulative abstinence 79.8/37.5 32.8/19.0 0.0120
duration (Mean/SD)
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in γGT [17] or a reduction in alcohol intake [18]. One
study comparable with ours (Paille et al. [19]) also re-
ported a significant advantage of acamprosate over
placebo after 6 months’ treatment.However,our patients
showed a slight, non-significant improvement of γGT
values.

Volpicelli and colleagues’ [2] study led to the regis-
tration of naltrexone, an opioid antagonist, for treat-
ment of alcohol dependence in the USA. In their 12-
week placebo-controlled, double-blind study, there was
a significant difference in rates of relapse (defined as
clinically significant) drinking between naltrexone and
placebo groups of adult patients; the relapse rate with
naltrexone was 23 %. By comparison, in our study on as-
sessment day 90 (the nearest assessment to Volpicelli
and colleagues’ 12 weeks), the relapse rate with acam-
prosate was 19 %. We believe acamprosate compares
favourably with naltrexone, because we had a less selec-
tive study sample; motivation was not an inclusion cri-
terion as it was in Volpicelli and collegues’ study. An-
other placebo-controlled study, also using adult patients
(O’Malley et al. [3]) found that together with supportive
therapy and coping skills naltrexone was superior to
placebo in the reduction of alcohol consumption and
was also associated with higher abstinence and lower re-
lapse rates.

Gallimberti and colleagues [9] investigated the effect
of γ-hydroxybutyric acid in a 3-month double-blind
placebo-controlled study of 82 adult alcoholic patients,
who were asked not to drink alcohol; however, compli-
ance was not mandatory. There were significant reduc-
tions in both intake and alcohol craving, and an increase
in the percentage of abstinent days in the active-treat-
ment group.

Sellers et al. [6] tested the efficacy of the type 5-hy-
droxytryptamine antagonist ondansetron in a 6-week
placebo-controlled trial; ondansetron reduced alcohol
intake in adult patients, but this reduction reached sta-
tistical and clinical significance only when heavy
drinkers (more than ten drinks per day) were excluded
from the analysis. The findings of Kranzler and col-
leagues [29] dashed hopes for the efficacy of serotonin-

reuptake inhibitors in treatment alcoholism.They found
no difference in outcome between placebo-treated and
fluoxetine-treated adult patients (up to 60 mg fluoxetine
daily).Similarly,Greb [29] found benefit with ritanserin.
Other double-blind studies drugs, such as bromocrip-
tine [8] and lithium [30], show positive effects on drink-
ing behaviour of adult patients, but these drugs have not
been investigated further.None of these drugs have been
checked for their efficacy treating adolescent patients.

In all these studies the outcome measure was alcohol
intake rather than cumulative abstinence duration.
However, the effects of this treatment for unselected pa-
tients in non-research settings remain to be seen.

The origin of alcoholism is complex and it is unlikely
that a single cure will be found. Therefore, we believe
that the treatment approach should always indude psy-
chosocial (ergotherapy, day structure, financial support,
psychotherapy,developing coping skills) as well as phar-
macological components. Physicians should not assume
that a patient will remain abstinent when prescribed a
drug without additional psychosocial treatment.

The effect of the successful treatment of alcohol de-
pendency on health-care costs is not known; all calcula-
tions about the cost of alcoholism are limited because
precise data are scarce. Crofton [31] estimated that the
annual costs in the UK range from £60 million to £2 bil-
lion and Burke [32] calculated that the USA spent up to
$150 billion in 1995. These financial assessments of the
cost of alcoholism indude direct health-care costs, mor-
tality, indirect morbidity and mortality, years of poten-
tial life lost, and costs associated with alcohol use and
abuse (such as public and private expenditure for crime,
car accidents, welfare programmes, and productivity
losses). Thus, even a small improvement in the progno-
sis of alcoholism will eventually lead to huge savings in
health-care costs.

We conclude that acamprosate can be a safe and ef-
fective adjunct to psychosocial alcohol rehabilitation
programmes.A replication of this study on a larger sam-
ple and examining the interaction between acamprosate
and psychosocial intervention on adolescents with alco-
hol dependency problems is requested.
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