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INTRODUCTION

ABSTRACT
Aims To ascertain the efficacy and safety of naltrexone and acamprosate in
the treatment of alcohol dependence.

Methods Systematic review of the literature (1990-2002) and meta-analysis
of full published randomized and controlled clinical trials assessing acampro-
sate or naltrexone therapy in alcohol dependence. Estimates of effect were cal-
culated according to the fixed-effects model.

Measurements Relapse and abstinence rates, cumulative abstinence duration
and treatment compliance were considered as primary outcomes.

Findings Thirty-three studies met the inclusion criteria. Acamprosate was
associated with a significant improvement in abstinence rate [odds ratio (OR):
1.88(1.57, 2.25), P<0.001] and days of cumulative abstinence [WMD: 26.55
(17.56, 36.54]. Short-term administration of naltrexone reduced the relapse
rate significantly [OR: 0.62 (0.52, 0.75), P<0.001], but was not associated
with a significant modification in the abstinence rate [OR: 1.26 (0.97,1.64),
P =0.08]. There were insufficient data to ascertain naltrexone’s efficacy over
more prolonged periods. Acamprosate had a good safety pattern and was asso-
ciated with a significant improvement in treatment compliance [OR: 1.29
(1.13,1.47), P <0.001]. Naltrexone’s side effects were more numerous, yet the
drug was nevertheless tolerated acceptably without being associated with a
lower adherence to treatment (OR: 0.94 (0.80, 1.1), P = 0.5). However, overall
compliance was relatively low with both medications.

Conclusions Both acamprosate and naltrexone are effective as adjuvant ther-
apies for alcohol dependence in adults. Acamprosate appears to be especially
useful in a therapeutic approach targeted at achieving abstinence, whereas nal-
trexone seems more indicated in programmes geared to controlled consump-
tion. Both drugs are safe and acceptably tolerated but issues of compliance need
to be addressed adequately to assure their usefulness in clinical practice.

KEYWORDS Acamprosate, alcohol dependence, alcoholism treatment,
meta-analysis, naltrexone.

economic and medical consequences [1-8]. Treatment of
alcohol dependence, the favourable effects of which have

At present, alcohol dependence constitutes one of the
most serious public health problems, not only because of
its high prevalence and impact on the personal, family,
occupational and social spheres, but also because of its
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been demonstrated clearly in terms of related morbidity
and mortality [4] and health-care costs [8], has made
substantial progress in recent decades. Indeed, drugs are
now available that seemingly improve on the results
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yielded by standard techniques employed to date in the
management of such patients [4-7].

In the forefront of the pharmacological options cur-
rently available are naltrexone and acamprosate. Naltr-
exone is a pure opioid antagonist, whose favourable
effects were first noticed in the early 1990s [7,9-11].
Although its mechanism of action is not known fully, nal-
trexone exerts a competitive antagonism with respect to
the opioid receptors: this, in turn, blocks the release of
alcohol-induced dopamine, thereby reducing the stimu-
lus and reinforcing effects of ethanol, and with it the
ensuing craving to drink and loss of control [11]. Acam-
prosate (calcium acetylhomotaurinate) is a simple deriv-
ative of the essential taurine amino acid and displays a
structural resemblance to gamma-amino butyric acid
(GABA). Acamprosate enhances GABA reception and the
transmission of the GABAergic system, reduced by
chronic exposure to alcohol, and interferes with
glutamate action in different pathways, such as the
N-methyl-D-aspartate (NMDA) receptors [12]. Acampro-
sate also acts on the calcium channels and reduces cen-
tral nervous system hyperexcitability induced by
suppression of alcohol [13].

However, experience with both drugs in the field of
dependency is still limited. While some countries have
officially approved acamprosate for treatment of alcohol
dependence, others are still engaged in gathering evi-
dence on its efficacy and safety. Naltrexone has been
approved since 1994 for the treatment of alcohol depen-
dence but the record shows that its use is less than might
have been expected and that such underuse is due to the
existence of considerable uncertainty surrounding its
activity and possible toxicity [5].

The aim of this study was to analyse the collected body
of evidence regarding the efficacy and safety of
naltrexone and acamprosate for treatment of alcohol
dependence.

METHODS

This review confined itself to full published, randomized
and controlled clinical trials in peer review journals,
which compared naltrexone or acamprosate with pla-
cebo or a reference group without medication, in adults
with alcohol dependence. We excluded studies that had
fewer than 10 participants, duration of less than 2 weeks,
proceedings of meetings or congresses and publications
that contained no relevant primary clinical data or failed
to report results quantitatively. Studies were identified by
means of a systematic search of the MEDLINE (SilverPlat-
ter WebSPIRS), CINAHL (WebSPIRS) and EMBASE (Pol-
lution and Toxicology, WebSPIRS) electronic databases,
with no language restriction, covering the period January
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1990-September 2002 and employing the following

terms:  alcohol-related-disorders, therapy, opioid-
antagonists, narcotic-antagonists/therapeutic use, naltr-
exone, acamprosate, randomized-controlled-trial,
clinical-trial. Similarly, the Cochrane Controlled Trials
Register was examined, and bibliographies of relevant
articles were examined manually for additional studies.
Two reviewers evaluated and extracted the data inde-
pendently. To extract data, we designed a specific form
that included the following: study design and scope;
duration of treatment and follow-up period; inclusion
and exclusion criteria; sample size and method employed
for the calculation of same; interventions; type of ran-
domization; baseline population characteristics; clinical
outcomes and compliance with treatment. Duplicate
articles were removed. During the trial selection and data
extraction we were not masked to authors, institutions,

journal or interventions assessed.

Quality assessment

Methodological quality and grade of scientific evidence
was evaluated for each selected paper using the Jadad
scale [14] and Hadorn's guidelines [15], respectively.

Data analysis

RevMan 4.1 software (Cochrane Collaboration 2000)
was used to obtain a quantitative overall measure of the
effect of naltrexone and acamprosate on the outcomes of
interest. The studies were combined, by analogy, in terms
of type of intervention, scope, treatment period and out-
comes. Only those studies in which the analysis and the
form of presentation of results was comparable and
showed no statistically significant heterogeneity were
included. This was evaluated with the Q statistic
(P>0.05) and potential reasons for heterogeneity were
explored. The meta-analysis was conducted using a fixed-
effect model with dichotomous outcomes being analysed
by means of Peto’s odds ratio (OR) (95% confidence inter-
val) and continuous outcomes using weighted mean dif-
ference [95% confidence interval (CI)]. Scores obtained in
the assessment of methodological quality allocated no
weight to the meta-analysis. Sensitivity analyses were
performed to assess the influence of methodological
issues such as study setting, inclusion criteria—particu-
larly the presence or absence of another dependence and
the existence of a prior phase of detoxification or absti-
nence, study size and study quality on the effect estima-
tion. In accordance with some recent literature we have
not used funnel plots to examine the possibility of publi-
cation bias, given the limitations and potential mislead-
ing results of these graphs [16]. Heterogeneous data were
analysed individually. Results were drawn largely from
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intention-to-treat analysis and deemed significant at a
value of P <0.05. The number needed to treat (NNT) was
calculated using the internet-accessible Visual Rx pro-
gram (http://www.nntonline.net).

RESULTS

Figure 1 summarizes the search for relevant studies,
showing those that met the inclusion criteria, those that
were excluded due to duplication in the publication of
results [10,17-19] and those that were finally included
[9,20-51] after eliminating redundancies arising from
the use of several databases.

Acamprosate versus placebo

Thirteen single or double-blind randomized clinical trials
[20-32] (Table 1) evaluated the efficacy and safety of
acamprosate versus placebo in a total of 4000 adult men
and women, who had DSM-IIT or DSM-III-R (Diagnostic
and Statistical Manual of Mental Disorders, 3rd edition,
revised; American Psychiatric Association 1987) alcohol
dependence and had undergone a previous detoxification
process. All patients presented with no unstable medical
pathology. All, except the study by Roussaux et al. [29],
were conducted in an ambulatory setting and all
included some type of psychosocial intervention. In some
studies, standard adjustment of acamprosate dosage was
made for patients’ body weight, while the more recent

Efficacy and safety of naltrexone and acamprosate 813

studies relied on a fixed dose. Eleven were multicentre
studies. The duration of the studies ranged from 3 to
24 months and they generally displayed good method-
ological quality and scientific evidence. All studies speci-
fied the withdrawals, seven reported the method
employed for randomization [20-22,28,30-32], and all
but one [25] report that the analysis of results was on an
intention to treat basis. Eighty per cent of trials scored
greater than or equal to 4 and 20% scored 3 on the Jadad
scale, indicating good methodological quality. Hadorn’s
criteria showed 92% of studies as having grade Al
evidence.

Outcomes considered of primary interest were: absti-
nence rate, defined as the percentage of patients that
complete the study without ingesting alcohol; cumula-
tive abstinence duration (CAD), defined as the sum of the
periods of abstinence during the study; and the rate of
compliance with treatment. These outcomes proved sub-
stantially homogeneous.

Efficacy

Regarding the abstinence rate, given that Roussaux’s
study [29] entailed the institutionalization of patients
during treatment it was considered inappropriate its
inclusion in meta-analysis after performing a sensitivity
analysis. The said study showed no differences between
patients treated with acamprosate (n=63) and those
who received placebo (n=64) in respect to the absti-
nence rate [Peto's OR (95% CI): 0.82 (0.39, 1.74),

Trials identified as potentially relevant
and screened for retrieval: 427
Naltrexone: 293
Acamprosate: 134

v

Randomized controlled trials: 51
Controlled clinical trials: 2

v

Potentially appropriate trials: 37

| Excluded due to total or partial
* ¥| duplication in publication of
results: 4'*'7"

Trials included: 33

Comparisons:

Figure | Process of inclusion of studies

and useable information

-Acamprosate versus placebo:13 trials
-Naltrexone versus placebo or reference group: 19 trials
-Naltrexone versus Acamprosate:1 trial
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dependence, 2-month history of alcohol
dependence, 5 days of abstinence, GGT

22 ULN and/or MCV 295 fl
|8—65 years of age, dependence DSM-III,

minimum of 14 days of abstinence
DSM-III-R criteria for dependence,
abstinence [4-28 days

DSM-III criteria for dependence,
|8-65 years of age, DSM-III-R

placebo-controlled, 6-month treatment,

3-month post-treatment follow-up

placebo-controlled, | 2-month treatment,
[2-month post-treatment follow-up

Randomized, double-blind, placebo-
controlled, 3-month study
Multi-centre, randomized, double-blind,
Multi-centre, randomized, double-blind
Multi-centre, randomized, double-blind,

Roussaux
1996 [29]
1996 [30]

Tempesta
2000 [31]

Whitworth

Sass
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first drink, MCV, AST, ALT,

GGT

day (n = 224); placebo: (n = 224)

minimum of 5 days of abstinence, GGT

>2 ULN and/or MCV 293 fL

placebo-controlled, 12-month treatment,

[2-month post-treatment follow-up

1996 [32]

DSM-Ill, DSM-II-R: Diagnostic and Statistical Manual of Mental Disorders, 3rd edition—revised; American Psychiatric Association; a: acamprosate; p: placebo; GGT: gamma-glutamy! transferase; AST: aspartate aminotransferase; ALT: alanine ami-

= um?; ULN: upper limit of normal; CAD: cumulative abstinence duration; SRD: stable recovery duration

notransferase; CDT: carbohydrate-deficient transferrin; MCV: mean corpuscular volume; fl; femtolitre

Efficacy and safety of naltrexone and acamprosate 815

P =0.6]. However, as Fig. 2 shows, the result of the meta-
analysis conducted with 12 studies demonstrates that
acamprosate raised the continuous abstinence rate with
a calculated NNT of 10 (95% CI: 7-15). Similarly, as
Fig. 3 shows, treatment with acamprosate was associated
with significantly favourable effects in cumulative absti-
nence duration. In fact, acamprosate doubled the days of
cumulative abstinence in the seven studies that supplied
data.

Disparity in the measurement and expression of sec-
ondary outcomes, such as degree of craving and hepatic
enzyme levels, barred effect estimations. With respect to
craving, individualized analysis of the results led to
diverging results: whereas Chick [21] observed a signifi-
cantly favourable effect for acamprosate on assessment at
1 month of conclusion of treatment, other authors failed
to observe significant differences versus the control group
at 12 months of treatment, whether in terms of the per-
centage of patients without craving [23] (acamprosate
26%, placebo 16%, P = 0.52), change over baseline levels
[29] (acamprosate: 1.75 versus 0.20; placebo: 1.67 ver-
sus 0.05), or mean values on a visual analogue scale [30]
(acamprosate: 65+42; placebo: 71+38; OR=-6
(-19.77, 7.77); P=0.4). In so far as gamma-glutamyl
transferase (GGT) was concerned, 11 studies included
this as an outcome of interest and some reported a signif-
icantly favourable trend in the acamprosate group
[23,25,26,29,30]. However, the disparity and sometimes
inadequate description of results and even the lack of
quantitative data [20-22,27,32] hampered the pooled
effect estimation.

Safety

Acamprosate produced few side effects with mainly diar-
rhoea and, occasionally, headaches, dizziness and pruri-
tus being described. Gastrointestinal symptoms were the
most common adverse effects, observed affecting about
17% of patientsin the acamprosate group and 11% in the
placebo group (Table 2). However, the meta-analysis
from 10 studies with available data (Table 2) shows that
gastrointestinal adverse effects were significantly more
common in the acamprosate than in the control group.
Nevertheless, no statistically significant differences were
observed between groups in terms of premature with-
drawals from treatment due to adverse effects. Further-
more, as Table 2 shows, acamprosate improved overall
adherence to treatment with a calculated NNT of 16
(95% CI: 11-33).

Naltrexone versus placebo or reference control group

The fundamental characteristics of the studies included
are listed in Table 3. Of the 19 studies included, only one

Addiction, 99, 811-828
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Comparison: 03 Acamprosate vs Placeho

Outcome: 01 Abstinence rate
Treatment Control Peto OR Weight Peto OR

Study nH nH (95%Cl Fixed) % (95%CI Fixed)
Besson 1998 14155 3185 —s— 31 4 56[1.63,12.76]
Chick 2000 3517289 327292 —. 128 1.12[0.67 1.86]
Geerlings 1997 141128 71134 S 41 216[0.89,5.27)
Gual 2001 4971141 3|47 e 128 152[0922.52)
Ladewiyg 1993 12129 7132 J A 28 245[083,7.18]
Paille 1995 451361 160177 4 10.1 1.41[0.80,2.48]
Pelc 1997 521126 9162 S 77 3.37[1.76 6.44]
Poldrugo 1997 531122 24 —_— 121 1.791.07,3.01]
Sass 1996 541136 231136 —_— 17 3.08[1.81,5.18]
Tempesta 2000 627164 48 /166 —— 155 1.49[0.94 2.39)
Whitworth 1996 271224 111224 P T4 250[1.29,487)

Total{95%Cl) T TS 23 11549 - 1000 1.88[1.57,2.29]

Test for heterogeneity chi-square=17.00 df=10 p=0.074

Test for overall effect z=687 p=0.00001

12

Fawours placebo

1 510
Favours acampmsate

Figure 2 Acamprosate versus placebo: results of the meta-analysis on abstinence rate. Fixed-effects model. OR: odds ratio; Cl: confidence

interval.

Comparison: 03 Acamprosate vs Placeho

Outcome: 02 Cumulative abstinence duration (CAD)
Treatment Control WMD Weight WMD

Study n mean(sd) n mean(sd) (95%CI Fixed) % (95%Cl Fixed)
Besson 1998 55 137000147000 55 75.00(108.00) —_—a— 35 62.00113.79110.21]
Geetlings 1997 128 61.00(70.00) 134 43.00(58.00) —H— 332 18.00[2.40,33.60]
Gual 2001 141 93.00(75.00) 147 74.00(75.00) —E— 269 19.00[1 67 36.33]
Paille 1995 361 21000(134.000 177 173.00(137.00) —a— 135 37.00[12.54 £1 46
Poldruga 1997 122 168000151000 124 120.000147.00) _— 58 48.00[10.75,85.25)
Tempesta 2000 164 155000114000 166 127.00(115.00) —a— 132 28.00[3.29,52.71]
Whitwworth 1996 224 230000259000 224 183.000235.00) 39 47.00[1.20,92.80]

Total(95%Cl) 1195 1027 o 100.0 26.55[17 56,35.54)

Test for heterogenetty chi-square=6.71 df=6 p=0.35

Test for overall effect z=5.79 p=0.00001

100

Fawvours placebo

50 100
Favours acampmsate

50 0

Figure 3 Acamprosate versus placebo: results of the meta-analysis on cumulative abstinence duration (days). Fixed-effects model. WMD:

weighted mean difference

was controlled without randomized allocation [36], one
had an open-label design [43] and the remainder were
single- or double-blind randomized clinical trials. Of
these, four [35,44,45,50] specified the method employed
for randomization; eight [9,38-42,45,46] made express
reference to masking in the assessment of results; and all
but two [41,50] reported the withdrawals. Five [35-—
37,42,44] were multi-centre Ten
[9,35,38-40,42,44-46,51]
equal to 3 on the Jadad scale, indicating good quality,

studies. trials

scored greater than or

© 2004 Society for the Study of Addiction

while Hadorn’s criteria showed 65% as having grade A1l
evidence.

There was a total of 3205 participants, made up of
adult men and women with DSM-III-R or DSM-IV
(Diagnostic and Statistical Manual of Mental Disorders;
American Psychiatric Association 1994) alcohol depen-
dence. In general, with the exception of four studies
[33,34,38,39], the inclusion criteria resulted in a popu-
lation comprising individuals who had undergone a
phase of alcohol detoxification and presented with no

Addiction, 99, 811-828
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Table 2 Effects of acamprosate as an adjunct to psychosocial interventions compared with placebo: overall results of the review for dichot-

omous outcome measures.

Total Acamprosate  Placebo Mean effect size,
No. of studies no. of (cases/total of  (cases/total  Test for Peto’s OR
Outcome contributing data patients  patients) of patients)  heterogeneity (95% Cl), P-value
Compliance with 12 [20-2325-32] 3959 1 100/2088 884/1871 % 14.83;P=0.19 129 (1.13, 1.47),<0.00I
treatment
Gastrointestinal side 10 [20-2325-27,30-32] 3425 314/1832 178/1593 c%990;P =036 1.69 (1.38,2.07), <0.001
effects
Discontinuation due 9 [20-23,27,28,30-32] 2697 38/1357 29/1340 c%9.46;P =03 1.29 (0.79,2.11), 03

to adverse effects

Fixed-effects model. OR: odds ratio; Cl: confidence interval.

unstable medical pathology. Only Morris [46] included
patients with psychiatric pathology and all, except Hersh
[39], excluded patients with active non-nicotine drug
addiction. Apart from Knox [40], all studies were con-
ducted in an ambulatory setting, and some type of psy-
chosocial therapy was provided in all cases. Standard
dosage was usually 50 mg/day. Only in two cases
[42,43] was naltrexone administered in a fixed dose for
more than 3 months. Heinala’s study [38] had a partic-
ular design with naltrexone being administered in a
fixed dose for 12 weeks and in a targeted mode, only
when craving was high, for 20 weeks. To maintain clini-
cal homogeneity, this latter phase of the study was not
included in the meta-analysis. Two studies [34,47] con-
sisted of the follow-up phase of previously treated
patients [9,33].

Outcomes deemed to be of primary interest were
mainly relapse and abstinence rates. Relapse was defined
variously as: intake of >5 standard drinks per day for men
and >4 for women [9,33-35,37-39,41]; intake of >6
drinks for men and >4 for women [42]; intake of >6
drinks for men and >5 for women [45]; intake on more
than 5 days per week; and 5 or more drinks per episode of
intake or blood alcohol count (BAC) >100mg/dl
[38,43,46,48,50,51]. In all cases, abstainers were
deemed to be participants who ingested no amount of
alcohol during the study. Practically all the studies mea-
sured degree of compliance with treatment.

With respect to amount consumed, the most fre-
quent secondary outcomes were percentage of drinking
days, percentage of days of abstinence and number of
drinks per drinking day. Days of heavy drinking and
total alcohol consumption were described in some cases
only.

Efficacy

For assessment purposes, the studies were grouped by
duration of treatment phase.

© 2004 Society for the Study of Addiction

Short-term therapy (<12 weeks). In view of the fact that
Knox's study [40] entailed the institutionalization of
patients during treatment, its inclusion in the meta-anal-
ysis was thought to be inappropriate. Furthermore, given
that Hersh [39] included patients with alcohol and
cocaine dependence, a sensitivity analysis was performed
on the following outcomes: relapse, drinking days, time to
relapse, number of drinks per drinking day and compli-
ance. On the basis of the results, this study was excluded
solely in respect of time to relapse.

In terms of primary outcomes, administration of nal-
trexone was associated with a significant improvement in
the relapse rate during the active treatment phase (Fig. 4)
with an NNT of 9 (95% CI: 6-14) as well as the follow-up
period (Table 4). In contrast, although there was a trend
to show favourable effects on the abstinence rate during
the active treatment phase with naltrexone, the effect
estimation did not reach statistical significance (Fig. 5).
Similarly, naltrexone was not shown to have any signifi-
cantly favourable effect on the abstinence rate during
follow-up (Table 4) although this outcome was measured
in only two studies [34,47].

Naltrexone was associated with a statistically favour-
able effect regarding the following secondary outcomes:
time to relapse; percentage of drinking days; number of
drinks per drinking day; days of abstinence; total con-
sumption during treatment; and GGT and AST levels
(Table 5). In contrast, there were no differences vis-a-vis
the reference group in time to first intake or percentage of
carbohydrate-deficient transferrin.

In so far as craving was concerned, although 15 stud-
ies included this as an outcome of interest, several
[35,38,48] failed to analyse it and the rest used different
instruments for its measurement, including the Obsessive
Compulsive Drinking Scale (OCDS) scale [33,34,41,44],
the Visual Analog Scale [9,37,50,51] and the Alcohol
Urges Questionnaire [39,40]. Consequently, we subdi-
vided estimation of the effect by instrument employed for
measurement and availability of complete data (Table 5).

Addiction, 99, 811-828
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Fundacién Cerebro
y Mente

NIAAA, NIDA

Funding sources

consumed at a time, craving,

relapse, time to relapse, drinks
GGT, abandonment of

consumed per week, drinks
pharmacological treatment,

Accumulated abstinence (days),
discontinuation rate

Relapse rate, craving, drinking

Outcomes

= 80),
54), placebo

(n = 45), supportive group therapy

supportive group therapy offered
nx 50 mg/day (n = 48), placebo

nx 50 mg/day (n = 77), acamprosate
1665-1998 mg/day (n

nx 50 mg/day (n

Interventions

DSM-III-R, recent detoxification,

Male, 18-65 years of age, dependence
stable family environment

Male veterans, 21-65 years of

Inclusion criteria

Randomized, 12-month, single-blinded
| 2-week, randomized, double-blind,

Methods

2001 [49]

Table I Cont.
Study

Rubio
Volpicelli

© 2004 Society for the Study of Addiction

NIAAA, NIDA, VA

days, GGT, AST Time to

age, Michigan Alcohol Screening
Test 25, prior detoxification

placebo-controlled

1995 [50]

Volpicelli

relapse to heavy drinking,
drinking days, craving, GGT,

AST

| 2-week, randomized, double-blind

(n = 49), counselling

21-65 years of age, dependence
DSM-III-R, prior detoxification

placebo-controlled

1997 [51]

DSM-IlI-R: Diagnostic and Statistical Manual of Mental Disorders, 3rd edition—revised; American Psychiatric Association 1987; DSM-IV: Diagnostic and Statistical Manual of Mental Disorders. American Psychiatric Association 1994; nx: naltrexone.

CDT: carbohydrate-deficient-transferrin level. GGT: gamma-glutamyltransferase. AST: aspartate aminotransferase. ALT: alanine aminotransferase. NIAAA: National Institute on Alcohol Abuse and Alcoholism. NIDA: National Institute on Drug

Abuse Center. VA: Veterans Affairs Research. NIH: National Institutes of Health.

The results indicate that naltrexone appears to reduce
craving during the treatment phase but that its possible
beneficial effect is lost during follow-up [34] [WMD (95%
CI): 0.40 (-2.11, 1.31), P=0.6].

In almost all the studies, drug therapy was supple-
mented with two types of interventions, i.e. a phase of
previous abstinence or detoxification, and application of
psychosocial therapy. With respect to the former, four
studies [33,34,38,39] evaluated the effects of naltrexone
without any preceding period of abstinence or detoxifica-
tion and yet reproduced the general results (data not
shown). All studies incorporated some type of psychoso-
cial therapy, although these were very different in struc-
ture and intensity. The results of some studies [9,38]
suggest that there is a clear interaction between naltrex-
one and type of psychosocial therapy, with naltrexone
exerting more favourable effects on those subjects who
receive a type of psychotherapy which is targeted at cop-
ing with situations of limited intake. In contrast, other
authors [44,45] report no association between treatment
with naltrexone and type of psychosocial therapy
employed, pointing out that naltrexone’s effectiveness is
independent of psychosocial support, regardless of any
possible interaction between the two forms of treatment.

Medium-term treatment (6 months). Landabaso etal.'s
[43] results show naltrexone as having a favourable effect
on both abstinence [OR (95% CI): 7, 49 (1.94, 32.52),
P =0.004] and relapse rates [OR (95% CI): 0.18 (0.04,
0.78), P=0.02]. No significant differences were found
between the naltrexone and control groups in terms of
amount consumed [OR (95% CI): 1.1 (-2.53, 0.33),
P =0.13] or degree of compliance [OR (95% CI): 0.52
(0.11, 2.54), P=0.4].

Long-term treatment (212 months). The results reported
by Krystal et al. [42] show no differences between naltr-
exone and placebo in terms of percentage of drinking days
[WMD (95% CI): 3.00 (— 7.80, 1.80), P = 0.2] or number
of drinks per drinking day [WMD (95% CI): 0.30 (- 1.35,
1.95), P=0.7] at 12 months of treatment. In this study,
no differences were observed similarly at 12 months, as
between long- and short-term treatment with naltrexone
(drinking days 15.1 £23 versus 19.4 £ 26; drinks per
drinking day: 9.6 £ 10 versus 10.5 £ 8).

Safety

Side effects, although variable as between individual
studies, were frequent overall. For analysis purposes, we
took all those for which number and type were specified,
regardless of duration of treatment or whether or not the
comparison group had received placebo [9,33,35-
44,46,48-51]. This analysis, in which 2564 subjects
were included, showed a higher rate of adverse side

Addiction, 99, 811-828
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Outcome: 01 Relapse rate
Treatment Control Peto OR Weight Peto OR

Study nH nH (95%ClI Fixed) % (95%Cl Fixed)
Anton 1999 26 168 38763 — 75 0.42[0.21,0.82]
Chick 2000 59790 54185 —_— 9.2 1.09[0.59,2.03]
Guardia 2002 g1 19710 B —— 54 0.39[0.17,0.88]
Heinala 2001 49163 51158 — = 40 0.50[0.19,1.27]
Hersch 1995 1543 15133 RN P 37 1.12[0.42,2.98]
Kranzler 2000 29761 363 — s 7 0.94[0.46,1.89]
Krystal 2001 1421378 837187 -t 274 0.75[0.53,1.08]
Latt 2002 19756 27151 — = 6.0 0.46[0.22,0.99]
Morti 2001 16 164 19764 —_— 58 0.79[0.36,1.72]
Morris 2001 19755 26 156 —_— 6.1 0.61[0.29,1.30]
Cslin 1997 35 8123 — = | 19 0.34[0.09,1.33]
C'Malley 1992 16152 3052 —_— 59 0.32[0.15,0.68]
Yolpiceli 1995 107454 17145 45 0.38[0.16,0.93]
Yolpiceli 1997 17 145 26749 — =1 55 0.49[0.22,1.09]

Total(95%Ch 42811142 4457930 - 100.0 0.62[0.52,0.75]

Test for heterogeneity chi-square=1597 df=13 p=025

Test for overall effect z=-4 97 p=<0.00001

1z 5 10

Favours treatment

Favours control

Figure 4 Short-term naltrexone versus placebo: results of the meta-analysis on relapse rate. Fixed-effects model. OR: odds ratio; Cl:

confidence interval

Comparison: 01 Naltrexone

Qutcome: 02 Abstinence rate
Treatment Control Peto OR Weight Peto OR

Study nH nH (95%CI Fixed) % (95%CI Fixed)
Anton 1999 32768 21163 - 14.3 1.76[0.88,3.53)
Chick 2000 15790 151785 —a 1.3 0.93[0.43,2.05]
Hersch 1998 S13 5133 - 38 1.08[0.25 4.11]
Kranzler 2000 18761 221863 —_ 12.3 0.78[0.37 1 66]
Monti 2001 23764 23164 B . — 13.4 1.00[0.49,2.05]
Morris 2001 16755 G156 S 56 2.38[0.97 5.54]
Oslin 1997 15121 15123 _ . 4.4 1.32[0.35 4 64]
O 'Malley 1992 22152 10152 —_— 101 292[1.286.70]
Yolpicelli 1995 23754 24145 —_— 1.2 0.65[0.30,1 .44]
Yolpicelli 1997 211748 17 149 JR S 105 1.46[0.65,3.28]

Total(95%Cl) 190/ 544 160 /533 . 1000 1.26[0.97 1 64]

Test for heterogeneity chi-square=12.13 df=9 p=0.21

Test for overall effect z=1.73 p=0.08

12 1 5 1

Fawvours control

Fawours treatment

Figure 5 Short-term naltrexone versus placebo: results of the meta-analysis on abstinence rate. Fixed-effects model. OR: odds ratio; Cl:

confidence interval

Table 4 Effects of short-term naltrexone compared with placebo: overall results of the review for dichotomous variables on follow-up.

No. of studies Total no. Mean effect size; Peto’s
Outcome contributing data of patients Test for heterogeneity (95% OR Cl), P-value
Relapse during follow- up 4 [34,38,45,47] 460 x= 435 P =023 0.65 (0.44,0.97),0.03
Abstinence during follow-up 2 [3447] 211 %% 00; P =096 1.67 (0.92, 3.02), 0.09

Fixed-effects model. OR: odds ratio; Cl: confidence interval.

effects, whether gastrointestinal (366 cases/1547
patients versus 160 cases/1017 patients) [OR (95% CI):
2.32(1.95, 2.76); P<0.001] or neuropsychiatric (659/
1547 versus 380/1017) [OR (95% CI): 1.41 (1.16,

© 2004 Society for the Study of Addiction

1.73); P=0.0008], for the group treated with naltrex-
one, although in no case were these associated signifi-
cantly with a higher rate of severe events, such as
autolytic attack (1.4% and 1.2% in naltrexone and refer-

Addiction, 99, 811-828
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Table 5 Effects of short-term naltrexone compared with placebo: overall results of the review for secondary continuous outcomes.

Studies Total no. Mean effect size; WMD

Outcome contributing data of patients Test for heterogeneity (95% Cl), P-value
Time to relapse 4[333741,42] 1022 ¥ 5.1, P=0.16 9.29 (5.57,13.01), <0.001
Time to first drink 4[33,37,39,41] 521 x5 1.39 P =071 0.26 (-0.41,093), 04
Drinking days 7[9.3941,42,444651] 1172 = 12,1, P =007 —449 (=5.22,-3.77), <0.001
Drinks/drinking day 5[3337,3942,46] 718 x= 9.4, P = 0052 -0.75 (=1.20,-0.29), 0.001
Abstinent days 3 [33,37,46] 444 x:24P=03 5.94 (1.40,10.49), 0.01
Heavy drinking days 2 [41,45] 222 x4 235P=0.13 —1.10 (-20-0.21),0.02
Total alcohol consumption (g/ week) 2 [35/46] 235 x% 054; P =046 —100 (-=107,-93), <0.001
GGT(UIL) 6 [33,4146,/4850,51] 604 x%4.14;P =053 —19.9 (-2428-15.6), <0.001
AST (U/L) 3 [48,5051] 308 %% 098, P =061 —6.99 (-8.23,-5.74), <0.001
CDT (%) 2 [33,37] 333 %% 0.15, P =0.69 -322 (-9.79,-3.36), 0.3
Craving

Visual Analog Scale 3 [37,5051] 398 x: 262, P =027 —0.3 (-0.44,-0.18), <0.001

OCDS* 2 [3341] 255 x% 3.02; P = 0.08 —099 (-1.97,-0.01),0.05

Fixed-effects model. WMD: weighted mean difference;Cl: confidence interval. GGT: gamma-glutamyttransferase. AST: aspartate aminotransferase. CDT:
carbohydrate-deficient-transferrin level. OCDS" Obsessive Compulsive Drinking Scale.

Table 6 Naltrexone versus placebo or reference group: results of the meta-analysis on compliance with treatment.

Comparison
Naltrexone  group Mean effect size;
(cases/total  (cases/total  Test for Peto’s OR
Outcome Studies contributing data of patients)  of patients)  heterogeneity (95% Cl), P-value
Discontinuation due 11 [9,33,35-37,3843,44,464851]  112/1089 29/803 X% 17,P =006 2.59 (1.82,3.71),<0.001
to side-effects
Retention rate 13 [9.3335-37,3941-44,46,4851]  773/1554 586/108| x% 1706,P=0.15 094 (0.80,1.1),0.5

Fixed-effects model.OR: odds ratio; Cl: confidence interval.

ence group, respectively) or deterioration of hepatic func-
tion (0.9% and 0.3% in naltrexone and reference group,
respectively). The most frequent side effects of naltrexone
were basically nausea (14% of patients), sensation of diz-
ziness (12% of patients) and asthenia (10% of patients).
Headaches were common in both naltrexone and the
comparison group (15% and 16% of patients, respec-
tively). Taking all the studies included as a whole, only
three deaths were described, one affecting a patient
treated with naltrexone and two in the reference group,
and all three occurred in the same study [43].

As Table 6 shows, a significantly higher number of
naltrexone-treated patients withdrew from the studies
prematurely because of intolerance, attributable in most
instances to the development of nausea. Nevertheless,
joint analysis of 13 trials indicates that naltrexone was
not associated significantly with lower adherence to
treatment (Table 6), although in these same studies the
rate of compliance ranged from 40% [36] to 87% [33].
Although the study by Croop et al. [36] is a non-random-
ized controlled trial it was considered appropriate to
include it in the meta-analysis after performing a sensi-
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tivity analysis that showed no appreciabe differences
between the pooled effect sizes obtained.

Analysis of the results of the studies by Anton [33,34],
Heinala [38] and Hersh [39], in which naltrexone was
administered without any preceding detoxification or
abstinence phase, reproduces the general results, with no
substantial differences being observed vis-a-vis the overall
position in terms of adverse effects (data not shown).

Acamprosate versus naltrexone

These drugs were compared in a multi-centre, single-
blind study involving 157 males with DSM-III-R alcohol
dependence and a stable family environment [49]
(Table 3). The results of this trial, which shows good
methodological quality as assessed by Jadad’s scale, sig-
nificantly favoured naltrexone in the intention-to-treat
analysis of the following outcomes: rates of abstinence
[Peto’s OR (95% CI): 2, 90 (1.53, 5.48), P<0.001] and
relapse, defined as intake of over five standard drinks or
40 g of ethanol per day [Peto’s OR (95% CI): 0.32 (0.16,
0.63), P=0.001]; cumulative abstinence [WMD (95%
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CI): 63 (24.80, 101.20), P=0.001]; time to relapse
[WMD (95% CI): 21.00 (9.99, 32.01), P<0.001]; num-
ber of drinks per drinking day [WMD (95% CI): —=5.00
(=7.04, —2.96), P<0.001]; degree of craving [WMD
(95% CI): —4.00 (-7.48,—-0.52), P = 0.02] and retention
rate [Peto’s OR (95% CI): 2.39 (1.03, 5.53), P=0.04].
No notable differences were in evidence between the two
drugs in time to first intake [WMD (95% CI) 5.00 (-5.11,
15.11), P=0.3].

Adverse side effects, both gastrointestinal (41 versus
12 cases) and neuropsychiatric (25 versus two cases),
were higher in the group that received naltrexone, and
two patients withdrew from treatment due to intolerance.

DISCUSSION

This review, which covered 33 studies published from
1990 to 2002, found evidence pointing to the effective-
ness, albeit with a moderate effect size, of naltrexone and
acamprosate as adjuvant treatments for alcohol depen-
dence in adults. Similarly, it indicates that both drugs are
safe and acceptably tolerated. However, the high degree
of non-compliance with therapy may limit their effective-
ness in clinical practice.

Acamprosate has been evaluated in studies having
minimal methodological differences, a substantial num-
ber of participants, rigorous design and considerably con-
sistent results. Joint analysis of such studies shows that
this drug raises the continuous abstinence rate with a
NNT of about 10 and doubles the days of cumulative
abstinence, not only during the treatment phase but also
in the follow-up period. Furthermore, acamprosate
improves adherence to treatment and is observed to have
a good safety pattern. In our opinion, the results obtained
in this analysis, results which, moreover, coincide with
those obtained by other authors [52-55], provide consis-
tent evidence of the safety and efficacy of using acampro-
sate in tandem with different psychosocial interventions
in the treatment of alcohol dependence. However,
although acamprosate is usually described as an anti-
craving agent, we cannot ensure this effect given the
impossibility of assessing its mean effect on this particu-
lar outcome and the discrepancy in the results of the indi-
vidual studies.

Although more numerous, naltrexone-based studies
display a greater number of methodological limitations,
which tends to hinder evaluation. Despite this, however,
joint analysis shows that short-term administration of
naltrexone significantly reduces the relapse rate to exces-
sive and destructive drinking as well as outcomes linked
to frequency of drinking and amount consumed, but does
not substantially enhance abstinence. Naltrexone exerts
a clearly favourable effect on the relapse rate (the defini-
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tion of which, albeit with variations, is acceptably uni-
form) during the active treatment phase, which is
maintained into the follow-up period, although the num-
ber of patients evaluated in this case is relatively small.
Results show that during the active treatment phase with
naltrexone the number needed to treat was nine, with
95% CI 6-14, for relapse avoidance. Furthermore, naltr-
exone significantly prolongs time to relapse and reduces
the frequency of drinking, as reflected by either percent-
age of drinking days or number of drinks per drinking day
and overall consumption, results that are comparable to
those reported in earlier studies [ 53—59]. Similarly, in line
with other authors [59], naltrexone would appear to
reduce craving although, owing to the diversity of the
instruments employed for measurement, there is less evi-
dence to support the results obtained.

With respect to its effect on the abstinence rate, while
our results coincide with those obtained by Agosti [60]
and West [59], they do not agree with those of other
authors [54,57,58]. In our case, analysis of the data on
1077 patients from 10 studies shows that, despite an
upward trend in the abstinence rate for naltrexone versus
placebo, this increase lacks statistical significance. The
consistency of studies that have relied on methodology of
a similar nature and comparable quality, which have
been conducted over an equivalent time period and have
used the same outcome measure definition, is confirmed
by the homogeneity of the data. Moreover, the fixed-
effects model used by us would appear to be suitable for
calculation of the joint effect estimator [61]. Among the
possible causes that might explain the difference in
results, we feel that the designated search period coupled
with the inclusion and exclusion criteria employed
together dictate a different selection of studies, in terms
both of number and characteristics, and onsequently of
patients analysed. It should perhaps be said here that, to
our knowledge, this review has included the greatest
number of studies to date, studies which are not only pub-
lished and therefore scientifically verified but also largely
homogeneous. Furthermore, they are all recent studies, a
factor that prevents any possible bias arising from date of
publication [54,62].

Only few studies administered naltrexone with fixed
medication and time for a period longer than 12 weeks.
Apart from conducting different comparisons—with nal-
trexone being compared in two of these against a placebo
or reference group, and in Rubio’s study against acamp-
rosate—these studies employ different outcome variables
and report divergent results. Hence, whereas Krystal
evaluates percentage of drinking days and number of
drinks per drinking day at 12 months, without observing
any favourable effect whatsoever for naltrexone, Landa-
baso reports an improvement in the abstinence rate, the
relapse rate and other secondary outcomes after 6
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months of treatment. It should be stressed, however, that
analysis of the results of the latter study exhibits impor-
tant limitations, prominent among which were the small
sample size and absence of explicit references to the type
of aversive medication allowed. Furthermore, only in the
study by Rubio et al. were naltrexone and acamprosate
compared. Although naltrexone proved more effective
than acamprosate for all outcomes examined in this
multi-centre good-quality study, the results none the less
need to be replicated before naltrexone’s superiority can
be claimed with any certainty. Accordingly, we feel that
assessment of efficacy of naltrexone administered over
more than 12 weeks versus placebo or reference group is
still subject to a considerable degree of uncertainty, and
that its possible superiority over acamprosate ought to be
verified in a greater number of patients before being con-
sidered evident.

All the studies incorporated a certain type of psycho-
social therapy, although the structure and intensity of
same were very different. It was therefore not possible to
establish with any degree of certainty which of them
might be best or which might be best suited to the thera-
peutic profile of acamprosate or naltrexone, even if there
might be any interaction between both forms of treat-
ment. However, the results of some individual studies
coincide with those reported recently by some authors
who point out that the case for formal psychosocial ther-
apy has not been absolutely made [55], and that the
widely held belief that pharmacotherapy for alcohol
dependence should always be combined with psychoso-
cial interventions is debatable and merits further
research [63].

Our results indicate that approximately only half of
patients receiving acamprosate or naltrexone complete
the treatment. This figure, which coincides with that of
previous publications [52,57,64], is clearly a cause for
concern as adherence to treatment had shown itself to be
a fundamental factor in the remission of alcohol depen-
dence [4,51]. In addition, compliance is generally
acknowledged to be higher within the context of con-
trolled clinical trials than in usual care settings and, as
such, is a major contributory factor to the reduction of a
drug’s efficacy when used in different environments [65].

In the case of naltrexone, the lower degree of compli-
ance with treatment has been attributed to its poor toler-
ability and hepatic toxicity [51,64]. However, in the light
of our results, a number of considerations are called for.
First there is the fact that, in our analysis, similar and
equally small percentages of compliance were observed in
the comparison groups. In the second place, the compli-
ance figures varied widely between studies, ranging from
40% to just under 90% of patients, something that sug-
gests the importance of some identifiable factors, such as
the demographic characteristics of the population and
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degree of motivation, and even others thus far unidenti-
fied. In the third place, although there are few studies
that describe clearly the reasons for lack of compliance,
such studies nevertheless report that only 10% of
patients treated with naltrexone fail to complete the
treatment due to the presence of one or more adverse
drug effects, which is why we, like Streeton and Whelan
[58], feel that, on the whole, naltrexone is safe and toler-
ated acceptably. In addition, our results show that at the
currently used dose of 50 mg daily, hepatic toxicity is very
unlikely. Indeed, meta-analysis shows that compared
with placebo or a control group, naltrexone significantly
reduces GGT and AST levels, thereby confirming its effi-
cacy in terms of reducing alcohol consumption for which
both are objective markers generally not open to bias
[66].

At this precise moment in time, insufficient data exist
to confirm any claim asserting the superiority of one drug
over the other because the studies which assess their effi-
cacy systematically use different outcome measures, yet
the data presented in this paper nevertheless suggest a
different practical application for each of the drugs. Thus,
while acamprosate seems to fit in well with a classic ther-
apeutic approach aimed at achieving total abstinence,
naltrexone would appear to be more useful in a therapeu-
tic approach geared to a lower and perhaps more con-
trolled consumption, something that has also been
shown capable of reducing the harmful consequences of
alcohol dependence [4]. Moreover, it seems plausible that
naltrexone may be administered safely and effectively
without any preceding phase of abstinence or detoxifica-
tion, which would afford indubitable advantages for clin-
ical practice. None of the acamprosate studies has
envisaged this eventuality.

Limitations

Although the available literature is, on the whole, con-
sistent and of good methodological quality, its analysis
revealed a number of problems that hinder extrapolation
of the results to clinical practice. First, there is the fact
that almost all the studies use strict selection criteria,
thereby favouring a socially and medically stable popula-
tion group that suffers from no other comorbidities or
dependencies and is, in general, not averse to undergo-
ing previous treatment: a profile that is not fully repre-
sentative of patients with alcohol dependence. Secondly,
the related psychosocial interventions are widely varied
with regard to both orientation and to structure and
intensity. Furthermore, in many studies such interven-
tions are described inadequately, thereby hampering
evaluation of the specific effect of the drugs per se.
Thirdly, some naltrexone studies in particular have a
scant sample size, which renders assessment of results
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much more difficult. Fourthly, most of the studies have a
relatively short duration, something that is far more evi-
dent in the case of the naltrexone studies, and fail to
analyse the effects of the drugs vis-a-vis other outcomes,
such as alcohol-related morbidity or degree of satisfac-
tion of participants.

In addition, the meta-analysis was rendered difficult
for several reasons, chief among which were: not all stud-
ies analyse the same outcomes of interest; not all describe
the results quantitatively and in a comparable manner;
and not all the papers furnish the measure of the degree
of dispersion of the continuous variables. The outcome
variables are multiple in number, are at times not system-
atized, whether in terms of their definition or in terms of
the instrument employed for their measurement and, in
some instances, may even prove somewhat inappropri-
ate. Hence, continuous abstinence may prove too strict
and perhaps somewhat unrealistic as an outcome mea-
sure, given the chronic and recurrent nature of alcohol
dependence.

Another concern regards the strict criteria applied for
selecting studies that may lead to publication bias, given
the fact that our analysis is entirely dependent on pub-
lished literature [67]. Although we recognize that the
results of unpublished studies might be different from
those of published studies, inclusion of unpublished data
in scientific reviews remains controversial [68,69]. Some
studies have shown that about 28-31% of published
meta-analysis include unpublished studies and many of
the systematic reviews or meta-analysis exclude explicitly
unpublished studies or abstracts because they are not
peer-reviewed and are therefore considered unreliable
[68-70]. We also agree with recent reports indicating
that the inclusion of non-full-journal publications entails
important methodological problems that may lead to
confounding results in the estimation of effects. The
results of studies presented as abstracts usually report
greater effectiveness and less adverse effects than those
published as full papers and the analysis of these data is
often difficult, because much of the material is incomplete
[69,71,72]. In addition, some other studies have men-
tioned the difficulties encountered in obtaining unpub-
lished information from industry and it is known that the
use of unpublished data may not necessarily reduce the
bias in meta-analysis, particularly if the unpublished
data are provided by interested sources such as pharma-
ceutical companies [71,72]. Thus, the potential for pub-
lication bias cannot be solved satisfactorily by locating
these trials [69].

Faced with these facts, in this systematic review we
have attempted to reduce the possibility of publication
and location bias. Therefore, in accordance with some
recommendations [69,73,74] we have made a broad
search of literature using at least three database sources

© 2004 Society for the Study of Addiction

Efficacy and safety of naltrexone and acamprosate 825

supplemented by other search strategies. Also, in accor-
dance with Oxman & Guyatt [73] we believe that our
search for evidence was reasonably comprehensive. In
addition, we have particularly included randomized
studies that are less vulnerable to publication bias [69].
We have also tried to reduce the possible impact of publi-
cation bias using the fixed-effect model to combine the
results of individual studies in the meta-analysis. This
procedure has the advantage of reducing bias impact, as
less weight is given to smaller studies which are associ-
ated with a greater risk of publication bias [75]. Con-
cerning other statistical and modelling methods used for
dealing with publication bias, such as funnel plots and
sensitivity analysis, we have to say that in our case sen-
sitivity analysis by excluding smaller and poorer quality
studies did not change our results. Conversely, in line
with recent reports indicating that publication bias can-
not ruled out safely in the meta-analysis by means of
funnel plots [16,69] we decided not to use them in our
work.

In summary, although we recognize that the risk of
some degree of publication bias may not have been ruled
out entirely, we have tried to reduce its possible impact by
some documented effective means. Further, the stringent
inclusion and exclusion criteria established, the exhaus-
tive evaluation of all references by two independent and
experienced reviewers, the minimum sample size and the
intention-to-treat analysis of the results make for a con-
servative approach to the effect of the drugs studied, ren-
dering it rather improbable that these would appear to be
effective when in reality they were not.

CONCLUSIONS

Notwithstanding its limitations, this review serves to
confirm the safety and efficacy of acamprosate and nal-
trexone as treatments for alcohol dependence. There are
insufficient data available to establish with any certainty
the superiority of one drug over the other. Acamprosate
seems especially useful in a therapeutic approach tar-
geted at achieving abstinence, whereas naltrexone seems
more indicated in programmes geared to controlled con-
sumption. Although both drugs are safe and acceptably
tolerated, the high degree of non-compliance with ther-
apy may limit their effectiveness in clinical practice. In
addition, there are still numerous areas of uncertainty
needing further research, among which the following
warrant special mention: the need for these drugs to be
combined with formal psychosocial therapy and the type
of psychosocial intervention best suited to each; the inter-
action between the therapeutic profile of these drugs and
the characteristics of the participants; the optimal dura-
tion of treatment; the identification of factors that predict
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poor compliance; and the search for measures that
enhance patients’ adherence to treatment.
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