
530 MJA Vol 176 3 June 2002

RESEARCH

The Medical Journal of Australia ISSN:
0025-729X 3 June 2002 176 11 530-534
©The Medical Journal of Australia 2002
www.mja.com.au
Research

NALTREXONE, an opioid antagonist,
was introduced into Australia in 1999
for the treatment of alcohol depend-
ence within a comprehensive treatment
program. Alcohol use stimulates opioid
receptors and releases endorphins in
the brain,1,2 and naltrexone is thought
to reduce the incentive to drink and
decrease craving by blocking these
pleasurable “high” effects of alcohol.3,4

The efficacy of naltrexone as a treat-
ment for alcohol dependence has been
documented in several double-blind,
placebo-controlled studies.3,4,5-9 It has
been found to significantly reduce the
rate of relapse into heavy drinking and
the number of drinking days.2,3 These
predominantly North American stud-
ies also used comprehensive psycho-
social programs which included coping
skills supportive therapy,5,6 relapse pre-
vention,3,4 intensive manual-guided
cognitive behavioural therapy,7 adjunc-
tive psychosocial interventions,8 and/or
weekly group therapy.9

A key question is whether naltrexone
is beneficial when only a modest level
of supportive or psychosocial therapy is
available, a reality in many clinical
settings. We aimed to determine the
safety and effectiveness of naltrexone
in patients of both sexes in a standard
clinical setting without extensive
psychosocial interventions. We also
examined levels of compliance and
determined whether naltrexone signifi-
cantly improves medical and psycho-
social outcomes.

METHODS
1.Methods

Inclusion/exclusion criteria
Patients aged 18–70 years, with DSM-
IV (Diagnostic and statistical manual of
mental disorders – 4th edition) criteria of
alcohol dependence, presenting to drug
and alcohol services at four Sydney
hospitals (Royal North Shore, Hornsby,
and Royal Prince Alfred hospitals, and
the Northside Clinic) were assessed for

the trial. Excluded were pregnant
women and women of child-bearing age
not protected by contraception; patients
using either illicit or prescribed opioids;
patients with significant liver disease (�-
glutamyltransferase, aspartate amino-
transferase or alanine aminotransferase
levels more than twice normal); and
patients with any concomitant major
medical or psychiatric illness, untreated
major depression or a recent suicide
attempt.

Assessment procedures
After a full history and clinical examina-
tion, patients who fulfilled entry criteria
completed several self-rating question-
naires, including the Alcohol Use Dis-
orders Identification Test (AUDIT),10

CAGE,11 and the Severity of Alcohol
Dependence Questionnaire (SADQ).12

Craving was measured by the Obsessive
Compulsive Drinking Scale (OCDS),13
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ABSTRACT

Objectives:  To determine whether naltrexone is beneficial in the treatment 
of alcohol dependence in the absence of obligatory pyschosocial intervention.

Design:  Multicentre, randomised, double-blind, placebo-controlled trial.

Setting:  Hospital-based drug and alcohol clinics, 18 March 1998 – 22 October 
1999.

Patients:  107 patients (mean age, 45 years) fulfilling Diagnostic and statistical 
manual of mental disorders (4th edition) criteria for alcohol dependence.

Interventions:  Patients with alcohol dependence were randomly allocated to 
naltrexone (50 mg/day) or placebo for 12 weeks. They were medically assessed, 
reviewed and advised by one physician, and encouraged to strive for abstinence 
and attend counselling and/or Alcoholics Anonymous, but this was not obligatory.

Main outcome measures:  Relapse rate; time to first relapse; side effects.

Results:  On an intention-to-treat basis, the Kaplan–Meier survival curve showed 
a clear advantage in relapse rates for naltrexone over placebo (log-rank test, 
�2

1 = 4.15; P = 0.042). This treatment effect was most marked in the first 6 weeks of 
the trial. The median time to relapse was 90 days for naltrexone, compared with 42 
days for placebo. In absolute numbers, 19 of 56 patients (33.9%) taking naltrexone 
relapsed, compared with 27 of 51 patients (52.9%) taking placebo (P = 0.047). 
Naltrexone was well tolerated.

Conclusions:  Unlike previous studies, we have shown that naltrexone with 
adjunctive medical advice is effective in the treatment of alcohol dependence 

MJA 2002; 176: 530–534

irrespective of whether it is accompanied by psychosocial interventions.
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and depression was assessed by the
Beck Depression Inventory (BDI).14

Blood was taken for routine full blood
count and liver function tests.

Sample
Of 164 patients who were assessed
between 18 March 1998 and 22 Octo-
ber 1999, 107 (67%) were eligible and
willing to take part in the trial and were
enrolled: 56 were assigned by random
numbers (generated by J H) to naltrex-
one (50 mg/day) and 51 to placebo.
Only 15 of 164 patients (9%) did not
meet inclusion criteria.

Ethics approval
Ethics committee approval was
obtained from relevant hospital and
Area Health ethics committees and par-
ticipants gave their written informed
consent.

Follow-up procedures
One physician (N L) followed up all
patients at 1, 2, 3, 4, 6, 8 and 12 weeks
after the baseline assessment. Patients
who chose to continue taking naltrex-
one for a further 3 months were fol-
lowed up on a monthly basis. Major
variables recorded at each visit included

clinical examination results, patients’
self-reported quantity and frequency of
alcohol consumption, and a structured
checklist of side effects. Standardised
medical advice was provided and test
results were discussed in a therapeutic
relationship. In addition, at 3 and 6
months after the baseline assessment,
patients again completed the OCDS
and the BDI, and liver function tests
and a full blood count were repeated.
Compliance with treatment was
assessed by attendance at follow-up,
tablet counts and random breath tests.

Outcomes
The major outcomes reported include
relapse rates (defined as drinking to
previous heavy levels, in excess of
National Health and Medical Research
Council recommendations15), time in
days to first relapse, and subjective
reports of side effects. Patients who did
not attend follow-up and whose out-
come was unknown were considered to
have dropped out of the trial.

Statistical analysis
Calculations of number of participants
were made based on the assumption
that naltrexone, 50 mg a day taken
orally over a period of 3 months, halves
relapse rates compared with placebo (ie,
relapse rates of 25% in naltrexone-
treated patients, compared with 50%
for placebo). It was calculated that 59
patients per treatment arm would be
required for the study (80% power at
5% significance level).

Results were analysed on an inten-
tion-to-treat basis. Time to relapse was
measured with a Kaplan–Meier lifetime
survival analysis and log-rank test, with
and without adjusting for confounding
variables (Cox analysis). Continuous
secondary outcomes were analysed by
using analysis of covariance, with base-
line value as the covariate. Discrete
variables were compared between treat-
ment arms using standard �2 tests. The
two-sample t-test was used to compare
continuous demographic variables. To
reduce skew, �-glutamyltransferase,
aspartate aminotransferase and alanine
aminotransferase levels were trans-
formed using the natural log.

2: Patients’ baseline alcohol history and clinical characteristics related to 
alcohol. Data are given as means (95% CI) 

Naltrexone (n = 56) Placebo (n = 51) Total (n = 107)

Age of onset of drinking 
(years)

23.0 (18.4–27.6) 22.2 (17.4–27.0) 22.8 (19.5–26.0)

Age of onset of drinking 
problems (years)

31.0 (28.0–34.0) 30.6 (27.6–33.6) 30.8 (28.7–32.0)

Duration of drinking 
problems (years)

14.5 (10.1–18.9) 13.6 (8.6–18.6) 14.1 (10.9–17.3)

Baseline alcohol intake 
(g/week)

1200.3 (1075.0–1365.7) 1152.2 (1026.9–1277.5)

AUDIT score 27.6 (25.5–29.7) 28.6 (26.9–30.3)

CAGE score 3.4 (3.2–3.6) 3.3 (3.1–3.5)

SADQ score 22.5 (18.9–26.1) 24.5 (20.5–28.5)

AUDIT = Alcohol Use Disorders Identification Test
SADQ = Severity of Alcohol Dependence Questionnaire

1: Diagram showing flow of participants from enrolment to analysis

Assessed for eligibility
n = 164

Randomisation
n = 107

Lost to follow-up (reasons unknown)
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Deteriorating liver function – 1
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Analysed (intention-to-treat analysis)
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n = 15
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Overdose – 2

Analysed (intention-to-treat analysis)
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RESULTS
1.Results

Characteristics of participants
A diagram of the flow of participants
from enrolment to analysis is given in
Box 1. The 107 participants (74 men
and 33 women) had a mean age of 44.8
years (95% CI, 42.8–46.8; range, 23–70
years). There were no significant differ-
ences in age, sex ratio or demographic
characteristics between the patients in
the naltrexone and placebo groups
(including marital status, educational
level, and employment history) (data
not shown).

All patients underwent detoxification
before commencing the trial; 76 (71%)
underwent home detoxification and 31
(29%) were admitted to a detoxification
unit. All abstained from alcohol for a
mean of 11.7 days (range, 7–51 days).

Mean weekly alcohol intake at base-
line was 1200.3 g (95% CI, 1075.0–
1365.7) for naltrexone and 1152.2 g
(95% CI, 1026.9–1277.5g) for placebo
(equivalent to 17 standard drinks per
day), indicating moderate to severe
alcohol dependence (Box 2). On aver-
age, alcohol-related problems had
emerged in the patients’ early 30s,
about 10 years after the onset of heavy
drinking. The mean duration of alcohol
dependence was 14.1 years (95% CI,
10.9–17.3). About 72% had been to
Alcoholics Anonymous (AA) and 55%
had undergone residential detoxifica-
tion. Seventy-five per cent had a family
history of alcoholism, 77% a history of
blackouts, 55% of drink-driving charges
and 36% of violence or crime.

Regardless of treatment response, 67
patients (63%) attended treatment for
12 weeks: 33/56 (59%) taking naltrex-
one and 34/51 (67%) taking placebo.
Subsequently, 30/67 patients (45%)
chose to continue taking naltrexone for
a further 3 months of treatment: 16 of
those initially taking naltrexone and 14
of those given placebo.

Relapse rate
In absolute numbers, fewer patients tak-
ing naltrexone (19/56; 33.9%) relapsed
compared with those taking placebo
(27/51; 52.9%) (P = 0.047). The odds
of relapsing were twice as likely for
placebo compared with naltrexone
(odds ratio [OR], 2.2; 95% CI, 1.0–
4.8). On an intention-to-treat basis, the

Kaplan–Meier survival curve (Box 3)
also showed that the relapse rate was
significantly lower in the naltrexone
group compared with the placebo group
(log-rank test, �2

1 = 4.15; P = 0.042).
Overall, the relative risk of relapsing was
0.55 for the naltrexone group compared
with the placebo group (95% CI, 0.3–
0.9). The median time to relapse was
greater for patients in the naltrexone
group compared with the placebo group
(90 v 42 days, respectively). Time-
dependent Cox regression analysis con-
firmed that the relapse-preventing effect
of naltrexone was most marked during
the first 42 days (P = 0.012).

Drinking days
While there were statistically significant
differences in the number of days to
relapse in the patients who relapsed,
there were no significant differences in
the number of drinking days per week
across the two treatment groups: 2.20
(SE, 0.6) for naltrexone and 2.26 (SE,
0.7) for placebo.

Follow-up attendance
There was no significant difference
between the naltrexone and the placebo
groups in attendance at the follow-up
clinic or AA. However, patients who did
not attend all follow-up appointments
had a significantly higher risk of com-
plete relapse (drinking to previous
heavy levels) (P = 0.003) than those
who attended follow-up. The number of
AA attendances had no significant effect
on outcomes.

Alcohol consumption
In comparison with baseline, mean
alcohol consumption fell significantly at
3 months, but mean consumption at 3
months did not differ across treatment
groups (Box 4). Mean craving scores

also decreased significantly from base-
line to 3 months. Again, there was no
significant difference between the two
treatment groups.

Depression scores
At initial assessment, high depression
scores were common, 41/107 (38.3%)
of patients having a Beck Depression
Inventory (BDI) score greater than 20;
35.7% of patients taking naltrexone
(mean score, 17.4; 95% CI, 14.4–20.4)
and 41.2% of patients taking placebo
(mean score, 18.4; 95% CI, 15.6–21.2)
presented with high BDI scores (Box 4).
At 3 months, 22% of patients taking
naltrexone had high BDI scores (mean,
10.0; 95% CI, 6.3–13.7) compared with
3% of patients taking placebo (mean,
5.9; 95% CI, 3.8–8.0; P = 0.023). This
result should be interpreted with cau-
tion, however, as patients with high BDI
scores were nearly nine times more
likely to drop out of treatment, in com-
parison with those with BDI scores
within the normal range (OR, 8.7; 95%
CI, 6.9–34.4; P = 0.003). This drop-
out rate did not differ across treatment
groups.

Withdrawal from treatment
One patient taking naltrexone was with-
drawn from the trial before having elec-
tive surgery, and two patients taking
placebo were withdrawn after hospitali-
sation for drug overdoses. Despite 28
days’ abstinence, deterioration in liver
function was observed in one of three
patients with chronic hepatitis C infec-
tion. Alanine aminotransferase (ALT)
levels in this patient rose from 132 U/L
to 185 U/L within the first week. After
the code was broken and naltrexone
stopped, the ALT level rose further to
412 U/L at the end of the second week
and then gradually normalised over sub-
sequent months. Liver function test-
results improved in two other patients
with chronic hepatitis C who remained
in the trial.

Abnormal �-glutamyltransferase
(GGT) levels (> 65 U/L) were observed
in 30% of patients on entry into the trial:
21/56 patients (37.5%) taking naltrexone
and 11/51 (21.5%) taking placebo. At 3
months only 9/58 (15.5%) of the total
patient group assessed had abnormal
GGT levels: 5/28 (17.9%) of those tak-
ing naltrexone and 4/30 (13.3%) of those
taking placebo (Box 4).

3: Survival curve of time to first 
relapse in naltrexone and 
placebo groups
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Side effects

The most common side effects reported
by all patients included fatigue, sleep
disturbances, low energy, nausea, and
increased thirst. Most side effects were
mild and transient. Only one statistically
significant difference between naltrex-
one and placebo in incidence of side
effects was noted. Unexpectedly, head-
aches were more common in those tak-
ing placebo; 16/50 patients (32.0%)
taking placebo complained of headache,
compared with 8/55 patients (14.5%)
taking naltrexone (P = 0.03). Three
patients taking naltrexone dropped out
because of side effects; two complained
of nausea and one of diarrhoea.

Counselling and supportive therapy

Formal counselling and supportive
behavioural therapy from a psychologist
or psychiatrist was offered to all
patients; 33 patients (30.8%) requested
this. Engagement in counselling was
associated with better retention rates,
the respective drop-out rates being 3/33
(9.1%) and 21/74 (28.4%) among those
who did and did not engage in counsel-
ling (P = 0.046). However, this result
was of borderline statistical significance.
There was no significant difference in
relapse rate between those who did and
did not receive counselling (19/33
patients [57.5%] and 27/74 patients
[36.5%], respectively).

DISCUSSION
1.Discussion

Survival analysis showed that naltrexone
50 mg/day for 3 months was signifi-
cantly more effective than placebo in
preventing relapse in a mixed-sex group
of alcohol-dependent patients. The ben-
eficial effect of naltrexone was observed
in the context of a standard medical
outpatient clinic and was most marked
during the first six weeks, suggesting a
rapid onset of effect. These findings are
similar to those of other double-blind,
placebo-controlled studies where sur-
vival curves for time to first relapse with
naltrexone or placebo showed the most
marked divergence during the first 40
days of treatment.3,5,7–9

Our study follows a “real-life” treat-
ment approach to alcohol dependence
by providing pharmacotherapy and
making available optional psychosocial
supportive therapy in a conventional
outpatient clinical setting. Counselling
was taken up by only a third of our
patients, and the proportion of patients
who participated in counselling did not
differ between the naltrexone and pla-
cebo groups. Patients who accepted
counselling had higher retention rates,
but relapse rates in those who did and
those who did not participate in coun-
selling showed no significant difference.

We suggest caution in generalising
these results. The trial involved a rela-

tively small number of patients. The
sample size of 107 patients was less than
required by the power calculation (118
patients). This was because recruitment
became difficult after Pharmaceutical
Benefits Scheme listing of acamprosate
(Campral; Alphapharm) and naltrexone
(Revia; Orphan), which meant that they
were available to the public without
participation in clinical trials. Addition-
ally, preliminary analysis showed statis-
tically significant results consistent with
those reported in previous studies.3,5 It
is important to note, however, that
some of the non-significant results
reported here may be due to lack of
statistical power.

Our patients were advised to strive for
abstinence and all received repeated and
regular medical advice and support at
each follow-up session. Advice was
standardised and provided by the same
physician to all the patients throughout
our trial. Moreover, the advice to
abstain from alcohol was reinforced
with objective evidence of improvement
(eg, in �-glutamyltransferase levels and
mean cell volume) for those who
abstained. This could account for the
significant reduction in the average
alcohol intake by 84% in both the nal-
trexone- and placebo-treated groups.
Kristenson similarly found that counsel-
ling and repeated feedback of results of
measurement of  �-glutamyltransferase
level led to improved outcomes in mid-

4: Patient outcomes at 3 months — naltrexone and placebo groups

Baseline 3 Months

Naltrexone Placebo Naltrexone Placebo

Mean alcohol intake (g/week) (95% CI) 1200.3 (1075.0–1365.7) 1152.2 (1026.9–1277.5) 162.5* (79.7–245.3) 228.1* (130.7–325.5)

Mean OCDS craving score (95% CI) 22.1 (20.1–24.1) 24.0 (22.0–26.0) 9.2* (6.6–11.8) 9.1* (6.4–11.8)

Beck Depression Inventory (BDI)

Proportion with BDI scores > 20 20/56 (35.7%) 21/51 (41.2%) 7/32† (22%) 1/32 (3%)

Mean BDI score (95% CI) 17.4 (14.4–20.4) 18.4 (15.6–21.2) 10.0* (6.3–13.7) 5.9* (3.8–8.0)

 �-Glutamyltransferase U/L (GGT)

Proportion with GGT level > 65 U/L 21/56 (37.5%) 11/51 (21.5%) 5/28 (17.9%) 4/30 (13.3%)

Mean GGT level (95% CI) 49.2 (39.4–61.4) 40.1 (32.1–50.0) 26.4* (17.8–35.2) 28.5* (21.8–37.2) 

Mean aspartate aminotransferase level (U/L) 29.2 (25.9–32.8) 26.5 (23.0–30.4) 23.9* (20.5–27.9) 22.3* (19.8–25.1)

Mean alanine aminotransferase level (U/L) 34.2 (29.2–40.0) 29.5 (23.2–37.5) 24.1* (18.9–30.8) 22.6* (19.2–26.7)

Mean cell volume (MCV) (fL)

Proportion with MCV > 100 fL 12/52 (23.1%) 9/50 (18.0%) 3/27 (11.1%) 2/30 (6.7%)

Mean MCV (95% CI) 95.2 (93.4–97.0) 95.8 (94.3–97.3) 92.2 (89.3–95.1) 89.7 (83.5–95.8)

* Statistically significant difference from baseline.  † Statistically significant difference between naltrexone and placebo. OCDS = Obsessive Compulsive Drinking Scale.
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dle-aged heavy drinkers, including
those with alcohol dependence.16

Naltrexone blocks some of the
rewarding effects of alcohol, but it
does not significantly prevent subjects
from drinking any alcohol. The urge
to drink more is controlled, so that
studies have shown that patients tak-
ing naltrexone drink less and have
increased intervals between relapses
into heavy drinking.3,4 Our results are
consistent with these findings.

Apart from the higher incidence of
headaches in patients in the placebo
group, we found no significant differ-
ence between naltrexone and placebo
in reported side effects, which were
generally mild. Naltrexone is reported
to have the potential to cause liver
damage when given in excessive
doses.17 High doses of naltrexone were
not prescribed in our trial. However,
as one of three patients with chronic
hepatitis C infection experienced liver
function deterioration, we urge cau-
tion when administering naltrexone to
such patients.

Despite the patients’ high depres-
sion scores on entry into the trial, and
depression being listed as one of the
side effects of naltrexone, depression
scores improved significantly during
treatment in both the naltrexone and
placebo groups. However, a signifi-
cantly greater proportion of patients in
the naltrexone group had Beck
Depression Inventory scores exceed-
ing 20 at 3 months. Hence, ongoing
monitoring of depression in alcohol-
dependent patients is advisable.

In conclusion, our results were
obtained within the context of a medi-
cal outpatient clinic where counselling
was available but taken up by only a
third of patients. Unlike previous stud-
ies, we have shown that naltrexone,
with adjunctive medical advice, is effec-
tive in the treatment of alcohol depend-
ence irrespective of whether it is
accompanied by formal psychosocial
interventions.
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