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Naltrexone vs. Nefazodone for Treatment of

Alcohol Dependence
A Placebo-Controlled Trial

Henry R. Kranzler, M.D., Vania Modesto-Lowe, M.D., M.P.H., and Jeffrey Van Kirk, ].D., M.S.

This study compared the effects of nefazodone, a
serotonergic antidepressant, with the opioid antagonist
naltrexone, and an inactive placebo in 183 alcohol-
dependent subjects receiving weekly relapse prevention
psychotherapy. Following a single-blind, placebo lead-in
period, subjects were randomly assigned to receive study
medication, which they took under double-blind conditions
for 11 weeks. Naltrexone treatment was associated with
significantly more adverse neuropsychiatric and
gastrointestinal effects, poorer compliance, and a greater

rate of treatment attrition. There were no reliable between-
group differences in drinking behavior. These results
indicate that nefazodone is not efficacious for treatment of
alcohol dependence. Furthermore, the clinical utility of
naltrexone seems to be limited by its adverse effects, a
finding that has important implications for efforts to
develop medications to treat alcohol dependence.
[Neuropsychopharmacology 22:493-503, 2000]
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Psychosocial interventions, such as psychotherapy and
referral to self-help groups (e.g., Alcoholics Anony-
mous), are the standard treatments for alcohol depen-
dence. However, the past decade has witnessed re-
newed interest in medications to treat alcoholism
(Kranzler and Jaffe 1998; Litten and Allen 1998). The
most intensively studied pharmacological treatments
for alcohol dependence include opioid antagonists, se-
rotonergic agonists, and acamprosate (Kranzler and
Jaffe 1998; Litten and Allen 1998).

Evidence supporting a role for the opioid system in
alcohol dependence includes lower basal plasma and
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cerebrospinal fluid levels of B-endorphin in alcoholics
as compared with controls (Aguirre et al. 1990; Genaz-
zani et al. 1981). Furthermore, unaffected adult children
of alcoholics have basal levels of B-endorphin compara-
ble to those of abstinent alcoholics and significantly
lower than those of unaffected adults without a paren-
tal history of alcoholism (Gianoulakis et al. 1989, 1996).
When given alcohol, adult children of alcoholics also
showed a significantly greater increase (i.e., a “normal-
ization”) of B-endorphin levels (Gianoulakis et al. 1989,
1996).

Two double-blind placebo-controlled trials of the
opioid antagonist naltrexone (NTX) showed it to de-
crease risk of relapse to heavy drinking in alcoholics
(Volpicelli et al. 1992; O’'Malley et al. 1992). These were
the basis for approval of the drug by the U.S. Food and
Drug Administration for the treatment of alcohol de-
pendence. Subsequently, Oslin et al. (1997) found that
NTX was superior to placebo in reducing the risk of re-
lapse in a study of older veterans. However, Volpicelli
et al. (1997) found that NTX was superior to placebo
(PLA) only among alcoholics who were highly compli-
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ant with study visits and medication. Hersh et al. (1998)
failed to show an advantage for NTX over PLA on mea-
sures of substance use or craving among subjects with
co-morbid alcohol and cocaine use disorders. In a pre-
liminary study of a sustained-release preparation of
NTX, Kranzler et al. (1998) found that the active formu-
lation was superior to PLA in reducing the frequency of
heavy drinking.

The indoleamine neurotransmitter serotonin (5-HT)
also seems to play a role in the pathophysiology of alco-
hol dependence (Gorelick 1989; Roy et al. 1990). Com-
pared to controls, alcoholics have low CSF levels of
5-hydroxyindoleacetic acid (5-HIAA), the major metab-
olite of 5-HT (Gorelick 1989; Roy et al. 1990). Further-
more, an inverse relationship between CSF 5-HIAA lev-
els and the time elapsed since alcohol was last
consumed has been observed in alcoholics (Banki 1981).
These findings suggest that drinking in alcoholics may
serve to increase low 5-HT activity.

However, studies of the effect of serotonergic medi-
cations on human drinking behavior have yielded
mixed results. The selective serotonin reuptake inhibi-
tors (SSRIs) zimelidine, citalopram, viqualine, and flu-
oxetine were shown to produce modest decreases in al-
cohol consumption in nondepressed heavy drinkers
(Naranjo et al. 1984, 1987, 1989, 1990). However, when
fluvoxamine was combined with cognitive-behavioral
therapy to treat alcohol dependence, the medication
was poorly tolerated and seemed to be unsuitable for
use among patients with this disorder (Kranzler et al.
1993).

Of the SSRIs, fluoxetine’s effects on human alcohol
consumption have been most studied. Among alcohol-
ics given access to alcohol on a research ward, fluoxe-
tine reduced alcohol consumption by 14% during the
first week, a significant advantage over PLA. The effect,
however, did not persist (Gorelick and Paredes 1992).
Naranjo et al. (1990) found that fluoxetine 60 mg/day
decreased daily alcohol consumption by 17% from
baseline in a group of early-stage problem drinkers, an
effect that was not observed with fluoxetine 40 mg/day
or PLA. Subsequently, Naranjo et al. (1994) found that,
although fluoxetine 60 mg/day reduced the desire for
alcohol, both in an experimental bar setting and when
compared with PLA in an outpatient trial, it did not sig-
nificantly reduce alcohol consumption. Using a cross-
over design, Gerra et al. (1992) compared the effects of
fluoxetine 40 mg/day, acamprosate, and PLA for treat-
ment of alcoholism. These investigators found that al-
though both active medications were superior to PLA
in reducing the number of drinks consumed, the effect
of fluoxetine was significant only among patients with a
parental history of alcoholism.

Kranzler et al. (1995) found that fluoxetine treatment
in conjunction with cognitive-behavioral psychother-
apy in ambulatory alcoholics did not decrease drinking
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more than PLA. A similar lack of effects was observed
when a variety of other variables, including family his-
tory of alcoholism, were examined in combination with
medication treatment. Similarly, Kabel and Petty (1996)
showed no effect of fluoxetine, compared with PLA,
among alcoholic veterans.

We chose to study nefazodone (NEF) in light of the
variable results from studies of SSRI treatment of alco-
hol dependence. Although NEF has a moderate inhibi-
tory effect on reuptake of serotonin and norepineph-
rine, it potently and selectively blocks the postsynaptic
5-HT, receptor (Taylor et al. 1995). Based on preclinical
findings implicating this receptor in alcohol drinking
behavior (Meert et al. 1991; Myers et al. 1993), we hy-
pothesized that the potent activity of NEF at the 5-HT,
receptor would enhance the serotonin reuptake inhibit-
ing effect of the drug. Consequently, the present study
compared the effects of NTX, NEF, and an inactive PLA
on risk and severity of relapse in alcohol-dependent
subjects.

METHODS
Subjects

One hundred ninety-four subjects with DSM-III-R alco-
hol dependence (American Psychiatric Association
1987) were recruited through advertisements in local
news media and referrals from area clinicians. The re-
cruitment procedure and the study protocol were ap-
proved by the Institutional Review Board of the Uni-
versity of Connecticut Health Center. All subjects gave
written, informed consent before participation.

Inclusion/Exclusion Criteria. Subjects were included
in the study if they: (1) expressed a desire to maintain
abstinence from alcohol for the 12-week treatment pe-
riod; (2) were willing to be randomly assigned to one of
the treatment conditions and to receive weekly counsel-
ing; (3) were 18 to 60 years old; (4) were abstinent from
alcohol for at least 3 days before the baseline research
assessment (as evidenced by self-report and two breath
alcohol measurements); (5) were able to read English
and complete study evaluations; and (6) if female,
lacked reproductive potential. Subjects were excluded if
they: (1) were homeless; (2) were currently dependent
on a psychoactive substance other than alcohol or nico-
tine; (3) had a past diagnosis of opioid dependence; (4)
regularly used psychoactive medications or disulfiram;
(5) were currently suicidal, manic, or psychotic; (6) had
significant, uncontrolled medical illness; or (7) were ab-
stinent longer than 28 days before randomization. Psy-
chiatric disorders that did not require acute interven-
tion, such as mild major depression, were not
exclusionary. When disorders that were potentially
amenable to pharmacotherapy were identified, subjects
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were informed of the availability of a potentially effec-
tive treatment and were given the option of receiving
such treatment, rather than participating in the study.

A total of 183 subjects completed the 1-week PLA
lead-in period and were randomly assigned to double-
blind medication treatment. Table 1 shows demo-
graphic and clinical features of subjects who were ran-
domized to receive double-blind study medication. The
following prevalence of current psychiatric disorders
was observed among randomized subjects: dysthymic
disorder, 12.0%; antisocial personality disorder, 8.7%;
major depressive disorder, 5.5%; social phobia, 4.4%;
generalized anxiety disorder, 4.4%; panic disorder,
3.8%; agoraphobia, 2.2%; and simple phobia, 1.1%. The
prevalence of these diagnoses did not differ signifi-
cantly by Medication Group (p’s all > 0.10).

Medical and Laboratory Assessments

Following an initial screening interview by a research
nurse, each subject underwent a battery of clinical as-
sessments, including physical examination, urinalysis,
urine toxicology, serum chemistry panel [(including -
glutamyltranspeptidase (GGTP)], and, for women who
were neither postmenopausal nor surgically sterile, a
serum pregnancy test. The GGTP level was repeated at
the end of the 12-week treatment phase, thereby pro-
viding an objective measure of alcohol consumption
during treatment.

Research Assessments

Data on demographics, family history of alcoholism,
medical history, psychiatric diagnoses, and substance
use history were collected at entry into the study. Paral-
lel assessments of alcohol consumption and conse-
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quences were conducted at baseline and at the end of
the 12-week treatment phase. At each weekly visit,
breath alcohol was measured and information was ob-
tained on treatment received outside of the study proto-
col (including AA meeting attendance), and adverse
events. Weekly urine samples were examined for the
presence of riboflavin (Del Boca et al. 1996). At monthly
intervals during the treatment period, urine was also
tested for the presence of drugs of abuse. All assess-
ments were performed by staff members who were
blind to treatment status.

For subjects who did not complete the active treatment,
an endpoint assessment was performed, either at the time
of study discontinuation or as soon thereafter as possible.
All but one subject (0.5%) provided information on drink-
ing behavior during the Randomized Treatment Period.

Demographics and Family History. Using a self-re-
port questionnaire, data were collected on family psy-
chiatric history, socioeconomic status, marital status,
educational and occupational information, and use of
treatment services.

Psychiatric Diagnosis and Symptoms. The Structured
Clinical Interview for DSM-III-R (SCID; Spitzer et al.
1992) was used to classify subjects according to the
presence or absence of DSM-III-R (American Psychiat-
ric Association 1987) disorders. The Beck Depression In-
ventory (BDI; Beck et al. 1961) provided a measure of the
number and severity of depressive symptoms.

Substance Use History, Patterns, and Severity. The Time-
Line Follow-Back Assessment method (TLFB; Sobell et al.
1980) was used to estimate alcohol consumption. The
TLFB has good test-retest reliability and validity when
used by trained interviewers (Sobell et al. 1979, 1986).
The Typology Questionnaire (Hesselbrock et al. 1983) pro-

Table 1. Pretreatment Demographic and Clinical Features by Medication Group

Naltrexone (n = 61)

Nefazodone (n = 59)

Placebo (n = 63) Test Statistic p

Demographics:
Gender (% male) 80.3
Race (% white) 96.7
Age (years)’ 39.7 (8.4)
Marital status (% married) 39.3
Education (years)” 14.1 (2.6)
Employment (% full time) 73.8
Clinical features:
MAST score®? 25.7 (11.2)
Family alcoholism index® 36.8 (26.7)
Prior treatments for
alcoholism” 1.0 (2.6)
BDI score™? 1.9 (3.2)

78.0 74.6 x* =059 74
91.5 90.5 x> = 2.08 .35
41.3 (9.0 41.8 (8.1) F=0.62 .54
49.2 46.0 x>=123 .54
13.8 (2.4) 13.9 (2.0) F=10.38 .68
71.2 69.8 x> =024 .89
26.9 (11.9) 26.8 (10.8) F=10.20 .82
36.8 (23.7) 33.8 (30.8) F=0.26 77

1.0 (1.3) 1.4 (4.0) F=10.40 .67

1.7 (2.3) 2.2(3.7) F=041 .67

7 Mean (SD).

¥ Michigan Alcoholism Screening Test (Selzer 1971).
¢ Percentage of 1° relatives who are alcoholic.

4 Beck Depression Inventory (Beck et al. 1961).
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vided information on alcoholism treatment history. The
Michigan Alcoholism Screening Test (MAST; Selzer 1971)
provided a lifetime measure of alcohol dependence and
alcohol-related consequences.

Adverse Effects. Subjective reports of side effects
were monitored weekly using a symptom checklist de-
rived from the SAFTEE (Levine and Schooler 1986).

Collateral Information. At the time of enrollment in
the study, the subject was asked to identify a collateral
informant and for permission to contact the informant.
At that time, and at the end of the treatment period, the
informant was asked to complete a brief telephone in-
terview regarding the subject’s recent drinking behavior.

Treatment

All subjects received weekly coping skills training mod-
eled after methods developed by McCrady et al. (1985)
and Monti et al. (1986). The 12-session treatment con-
sisted of a structured, manual-guided intervention de-
signed to foster problem solving, interpersonal skills,
relaxation, and skills for coping with cravings and
urges. Subjects also learned to identify and handle situ-
ations that created a high risk for the resumption of
drinking. Therapists used didactic presentations, be-
havioral rehearsal within sessions, and homework prac-
tice exercises for skills training.

Medication Conditions. All subjects underwent 1
week of single-blind, PLA treatment to identify those
who were unlikely to be compliant with the study de-
sign. Subjects were then randomly assigned to receive
NTX, NEF, or PLA for the remaining 11 weeks of the
study. Because identical capsules were not available for
the two medications, each subject took two different
capsules daily. Each type of capsule contained one of
the two active medications or a matching placebo. Sub-
jects received only one of the active medications and
one placebo, or a double placebo. The dosage of NTX
was one capsule (i.e., 50 mg) daily. The dosage of NEF,
which was initially one capsule (i.e., 100 mg) twice
daily, was gradually increased to a target dosage of two
capsules (i.e., 200 mg) twice daily. Among subjects who
failed to respond to the medication (as evidenced by
self-reports of continued heavy drinking), the dosage of
NEF (or its matching PLA) was increased to a maxi-
mum of three capsules (i.e., 300 mg) twice daily.

Compliance. Riboflavin 25 mg was included in the
NTX and matching PLA capsules, making it possible to
evaluate medication compliance for all subjects. Urine
specimens were collected at each treatment visit and ex-
amined for the presence of riboflavin. The procedure
used to evaluate the presence of urinary riboflavin by
use of an ultraviolet light is detailed elsewhere (Del
Boca et al. 1996). To avoid a source of the vitamin that
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may confound measurement in urine, subjects were
provided with multivitamins that contained no ribofla-
vin and were advised to use only that preparation.

Statistical Analysis

Analysis of variance (ANOVA), x?, and the Fisher’s Ex-
act Test (two-tailed) were used to compare Medication
Group on pretreatment measures. Bonferroni post hoc
adjustment to p-values was made to reduce the risk of
Type I error when pair-wise comparisons were made.
Survival analysis and multiple regression analyses
were used to determine the effect of the active medica-
tions on drinking behavior. A criterion of p < .05 was
used to denote statistical significance.

Life table analysis was performed using weeks of
study participation, number of weeks to the first drink-
ing day, and number of weeks to the first heavy drink-
ing day (defined as = four drinks in a day for women
and = five drinks in a day for men) as dependent mea-
sures. The Wilcoxon (Gehan) test (Gehan 1965) served
to determine the effect of group membership on these
three measures. Pair-wise post hoc comparisons of each
active medication with PLA were made using the Bon-
ferroni adjustment.

Hierarchical multiple regression was used to exam-
ine three drinking measures: frequency (percentage of
days drinking), average consumption (drinks per day),
and heavy drinking (percentage of days on which the
subject drank heavily) as dependent variables. Predic-
tors were entered in logical order so that the unique ef-
fect of Medication Group could be assessed after con-
trolling for pre-randomization (i.e., Pretreatment and
Lead-in) levels of the respective variable and for Com-
pliance.

In the regression analyses, Pretreatment drinking
was entered as a continuous measure, and alcohol use
during the Lead-in Period was coded dichotomously
(abstinent, not abstinent) because of the bimodal distri-
bution of subjects” drinking during that period. The
next variable entered in these regression equations was
Compliance, which was determined by the total num-
ber of urine samples (with a maximum of 12) that were
positive for riboflavin. This variable accounts both for
the duration of study participation and faithfulness to
the medication regimen. That is, any subject who failed
to attend the weekly sessions or take the medication
would present fewer samples positive for riboflavin.
The active medication conditions (NTX, NEF) were
coded so that their effects could be contrasted with that
of the PLA group. The interaction of Medication Group
with Compliance was then entered into the equations.
The technique of Johnson and Neyman (1936) was used
to specify the nature of significant interactions. Predic-
tors contributing minimally to explained variance were
removed from the final analyses, freeing a like number of
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degrees of freedom and maximizing the analytic power of
the equations. Cohen’s effect sizes (%) were computed
where statistical significance was found (Cohen 1988).

Validation of Self-Reported Drinking

Two methods were used to validate self-reported
drinking. First, changes in GGTP level were correlated
with changes in drinking variables. GGTP levels de-
clined from 86.6 U (SD = 126.0 U) to 48.3 U (SD = 64.8
U) for PLA-treated subjects, from 71.4 U (SD = 80.0 U)
to 47.4 U (SD = 53.0 U) for NEF-treated subjects, and
from 65.8 U (SD = 84.4 U) at Baseline to 42.7 U (SD =
72.5U) at Treatment Endpoint for NTX-treated subjects.
There were no significant between-group differences at
Baseline [F(2,180) = 0.72, p = .49] or Treatment End-
point [F(2,152) = 0.11, p = .90]. Change in GGTP level
over the course of treatment was modestly, but signifi-
cantly, correlated with change in Percent Drinking
Days (r = 0.17, p = .033), and Average Intake (r = 0.21,
p = .010).

The second method of validating self-reported
drinking measures used collateral informant reports. At
Baseline, self-reported Percent Drinking Days (r = 0.60,
p < .001), and Percent Heavy Drinking Days (r = 0.41,
p < .001) were moderately, and significantly, correlated
with the respective measures from collateral reports.
Moderate, significant associations were also observed

-
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for these measures at Treatment Endpoint (r = 0.67, p <
.001; r = 0.59, p = .001, respectively).

In summary, collateral informant reports, and to a
lesser degree GGTP levels, provided evidence for the
validity of self-reports concerning drinking behavior by
study subjects.

RESULTS
Subject Retention

As shown in Figure 1, of the 183 subjects who were ran-
domly assigned to treatment, 129 (70.5 %) completed
the 11-week Randomized Treatment Period. This in-
cluded 79.4% of PLA subjects, 72.9% of NEF subjects,
and 59.0% of NTX subjects. Survival analysis yielded a
significant group difference [Wilcoxon (Gehan) = 7.61,
p = .022]. A pair-wise comparison revealed that the
NTX group had a significantly lower rate of retention
than the PLA group (Bonferroni-adjusted p = .008); the
pair-wise comparison of the NTX and NEF groups did
not reach significance (p = .067).

Medication Dosage and Tolerance

Although all subjects in the NTX group received 50
mg/day of that medication, dosage of NEF could vary;
the mean maximal dosage of NEF was 418.6 (SD =
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Figure 1. Cumulative rate of retention in treatment. Naltrexone [n = 61] (-®-), Nefazodone [n = 59] (-[J-), and Placebo [n =
63] (-A-). Wilcoxon (Gehan) statistic = 7.61, p = .022). Pair-wise comparisons revealed that the Naltrexone group had a sig-
nificantly lower rate of retention than the Placebo group (Bonferroni-adjusted p = .008). For the Naltrexone-Nefazadone

pair-wise comparison the Bonferroni-adjusted p = .067.
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119.6) mg/day. Comparisons between the number of
capsules of each of the active medications and the num-
ber of matching PLA capsules that the other two medi-
cation groups received showed no between-group dif-
ferences (ps all > .10).

The percentage of subjects by Medication Group that
reported specific adverse effects is shown in Table 2.
Compared with the PLA group, NEF-treated subjects
were significantly more likely to report having experi-
enced blurred vision, dizziness, and lightheadedness.
NTX-treated subjects were significantly more likely to
report having had blurred vision, drowsiness, light-
headedness, poor coordination, confusion, decreased
appetite, nausea, and vomiting than subjects receiving
PLA. When the mean number of adverse effects was ex-
amined on a week-by-week basis, significant group dif-
ferences were noted at the first [F(2,180) = 7.44, p =
.001], fifth [F(2,180) = 3.99, p = .020], and eighth
[F(2,158) = 5.74, p = .004] weeks of the Randomized
Treatment Period. In each instance, NTX-treated sub-
jects reported a significantly greater number of adverse
events than the PLA group (Bonferroni-adjusted p = .003,
p = .049, and p = .004 for weeks 1, 5, and 8, respectively).

Treatment Compliance

Compliance (i.e., the total number of urine samples
positive for riboflavin, to a maximum of 12) also dif-
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fered by Medication Group [F(2,180) = 4.04, p = .019].
The PLA group had 79.8% of urine tests positive for ri-
boflavin, as compared with 76.8% for the NEF group
and 66.0% for the NTX group. The only significant pair-
wise difference was between the NTX and PLA groups
(Bonferroni-adjusted p = .022).

When examined on a week-by-week basis, the rate of
compliance for the NTX group was significantly lower
than that of the other two groups (ps < .05) at weeks 3, 7,
and 10 postrandomization (see Figure 2). There was no dif-
ference in compliance between the PLA and NEF groups.
Subsequent to week 3, as few as 29 NTX subjects (47.5%)
presented urine samples that were positive for riboflavin.
Interestingly, the pattern of poorer compliance among
NTX subjects is similar to that for adverse effects, except
that it lags 2 weeks behind the pattern of adverse events.
This suggests that increases in adverse events in the NTX
group were followed 2 weeks later by decreases in compli-
ance in this group. This, in turn, was followed by early dis-
continuation of study participation.

Integrity of the Double Blind

Because subjects were asked to judge which treatment
they thought they received, it was possible to determine
whether the blind had been penetrated. Overall, 58.0%
of subjects were able to differentiate active (NTX or
NEF) correctly from PLA treatment, including 41.0% of

Table 2. Adverse Effects by Medication Group’

Placebo (1 = 63)

Nefazodone (n = 59) Naltrexone (n = 61)

Any neuropsychiatric

symptom 68.9
Blurred vision 3.2
Dizziness 12.7
Drowsiness 36.5
Headache 46.0
Lightheadedness 14.3
Weakness 69.8
Poor coordination 1.6
Insomnia 39.7
Fatigue 52.4
Confusion 7.9
Sleepiness 38.1
Any gastrointestinal

symptom 52.4
Dry mouth 317
Decreased appetite 14.3
Nausea 14.3
Vomiting 4.8
Stomach pain 12.7
Constipation 15.9
Diarrhea 20.6
Any symptom 81.0

84.7 86.9
18.6 16.4°
32.2¢ 26.2
45.8 62.3
50.8 45.9
33.9Y 443
84.7 86.9
10.2 16.4°
35.6 59.0
64.4 59.0
22.0 26.2
47.5 47.5
59.3 77.10
35.6 39.3
15.3 37.70
254 32.8
16.9 19.7
16.9 29.5
23.7 26.2
28.8 34.4
88.1 90.2

* Percentage of subjects reporting = 1 adverse event during the 11-week Randomized Treatment Period.

b p < .05 vs. Placebo [x % (1 df), Bonferroni adjusted].
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Figure 2. Rate of medication compliance. Compliance measured by the presence of urinary riboflavin at each week of the
randomized treatment period. Naltrexone [n = 61] (-®@-), Nefazodone [ = 59] (-(J-) and Placebo [# = 63] (-A-). Beginning at
week 3 of the randomized treatment period, the rate of compliance of the Naltrexone group was significantly lower than

that of the other two groups (ps < .05).

PLA subjects, 74.5% of NEF subjects, and 60.3% of NTX
subjects [x*(2) = 3.66, p = .16].

Effects of Medication on Alcohol Consumption

Abstinence Rates, Time to First Drink and Time to First
Heavy Drinking Episode. Fiftynine subjects (32.2%)
achieved total abstinence from alcohol during the 11-week
treatment period (PLA = 34.9%, NEF = 32.2%, and NTX =
29.5%, a nonsignificant difference). There also were no dif-
ferences on time to first drink as a function of Medication
Group. PLA subjects consumed their first drink a mean of
5.7 (SD = 4.5) weeks after randomization, as compared to 5.3
(SD = 4.6) weeks for NEF subjects and 6.0 (SD = 4.7) weeks
for NTX subjects [Wilcoxon (Gehan) = 0.99, p = .61].

As shown in Figure 3, time to first heavy drinking
episode (i.e., consumption of = four standard drinks for
women and = five standard drinks for men) also did
not differ by Medication Group [Wilcoxon (Gehan) =
0.35, p = .84]. The mean for the PLA group on this mea-
sure was 8.0 (SD = 4.0) weeks and for both the NTX and
NEF groups the mean was 7.2 (SD = 4.6) weeks.

Continuous Measures of Alcohol Consumption. Con-
tinuous measures of alcohol consumption during the
Pretreatment and Randomized Treatment Periods are
shown in Table 3, along with univariate statistical com-
parisons based on Medication Group. In the paragraphs
that follow, however, the statistical comparisons based

on Medication Group are those that control for other
relevant predictor variables using multiple regression
analysis.

DRINKING FREQUENCY.  Frequency of drinking dur-
ing the Pretreatment Period was positively correlated
with Drinking Frequency during the Randomized
Treatment Period [B = 0.216, F(1,180) = 8.78, p = .003, {2 =
0.046] and negatively correlated with abstinence during
the PLA Lead-in Period [B = —0.454, F(1,179) = 49.44,p <
.001, £2 = 0.216]. Subjects who were more compliant
with treatment drank on fewer occasions [ = —0.352, F
(1,178) = 33.17, p < .001, f> = 0.157]. However, neither
of the active medication groups differed from PLA-
treated subjects on drinking frequency [NTX: 8 = 0.014,
F (1,177) = 0.05, p = .82; NEF: B = —0.081, F (1,176) =
1.32, p = .25]. The interaction of Medication Group and
Compliance was also not significant (p > .10)

AVERAGE DRINKING LEVEL.  Mean Number of Drinks
Per Day during the Randomized Treatment Period was
also positively correlated with its respective pretreatment
measure [ = 0.191, F (1,180) = 6.79, p = .010, {2 = 0.036]
and negatively correlated with abstinence during the PLA
Lead-in Period [B = —0.419, F(1,179) = 39.43, p < .001,
2 = 0.181]. Subjects who were more compliant with treat-
ment also reported lower mean drinking levels [ =
—0.365, F (1,178) = 33.36, p < .001, f2 = 0.158]. However,
neither of the active medication groups differed from PLA-
treated subjects on average drinking level [NTX: § = 0.046,
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Figure 3. Rate of relapse to heavy drinking. Heavy drinking defined as = five drinks a day for males and = four drinks a
day for females. Naltrexone [n = 61] (-@-), Nefazodone [n = 59] (-[J-) and Placebo [n = 63] (-A-). There were no significant
between-group differences observed [Wilcoxon (Gehan) statistic = 0.35, p = 0.84)].

F (1,177) = 0.55, p = .46; NEF: g = 0.018, F(1,176) = 0.06,
p = .81]. Of the interactions, only the Compliance X NEF
interaction achieved statistical significance [3 = —0.171,
F(1,174) = 6.32, p = 0.013, £* = 0.035]. However, further ex-
amination revealed that the effect was attributable to the
inclusion of two subjects with particularly high drinking
levels, the removal of whom rendered the analysis non-
significant [ = —0.012, F (1,172) = 0.026, p = .87].
FREQUENCY OF HEAVY DRINKING.  The frequency of

heavy drinking during the Pretreatment Period was sig-
nificantly correlated with the comparable measure dur-
ing the Randomized Treatment Period [ = 0.245, F
(1,180) = 11.47, p = .001, f2 = 0.060], as was abstinence
during the PLA Lead-in Period [ = —0.347, F (1,179) =
26.26, p < .001, 2 = 0.128]. Subjects who were more
compliant had lower frequency of heavy drinking [ =
—0.305, F (1,178) = 21.41, p < .001, 2 = 0.107]. Once
again, neither of the active medication groups differed

Table 3. Measures of Alcohol Consumption by Medication Group’

Naltrexone (n = 60) Nefazodone (n = 59) Placebo (n = 63) Test p
Pretreatment period”
Drinking days (%) 72.0 (21.7) 75.3 (20.6) 69.9 (23.1) F =095 .39
Average drinks 7.7 (4.3) 7.2 (4.5) 7.2 (4.5) F=0.34 71
Heavy drinking days (%)° 64.8 (24.7) 63.3 (27.3) 59.1 (29.6) F=073 48
OCDS score? 17.2 (5.6) 16.5 (5.4) 17.4 (12.0) F=10.26 .81
Randomized treatment period*
Drinking days (%) 21.2 (28.9) 16.8 (23.1) 15.7 (21.3) F = 0.90 43
Average drinks 1.4(2.1) 1.2(2.3) .81(1.3) F=1.48 23
Heavy drinking days (%)° 12.4 (21.4) 11.1 (23.0) 7.8 (16.3) F=0.90 43
OCDS Score’ 8.4 (5.7) 6.8 (5.6) 7.5 (5.0) F=123 29

7 All values are mean (SD).

¥ 90-day period.

¢ For females = four drinks in a day; for males = 5 drinks in a day.
4 Obsessive Compulsive Drinking Scale (Anton et al. 1995).

¢77- day period.
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from PLA-treated subjects on frequency of heavy drink-
ing [NTX: B = 0.014, F (1,177) = 0.04, p = .84; NEF: B =
0.013, F (1,176) = 0.03, p = .86]. The only other effect
that achieved significance was the interaction of compli-
ance X NEF [B = —0.143, F (1,174) = 394, p = .049, f* =
0.022]. As was true for average drinking level, removal
from the analysis of the two individuals referred to
above rendered the statistic nonsignificant [ = —0.014,
F (1,172) = 0.03, p = .86].

DISCUSSION

This study is the first controlled trial in alcoholics in
which the opioid antagonist NTX was compared with
both an inactive PLA and an active pharmacological
agent. The results failed to provide evidence of the su-
periority of either active agent over PLA in preventing
or moderating relapse to heavy drinking. These find-
ings are in contrast to the initial reports of NTX’s effi-
cacy in the treatment of alcohol dependence (O’Malley
et al. 1992; Volpicelli et al. 1992). Subsequent to those
reports, however, Volpicelli et al. (1997) found no ad-
vantage for NTX in an intention-to-treat analysis. In
that study, only highly compliant alcoholics showed an
advantage of NTX over PLA, with the active drug reduc-
ing risk for drinking and relapse and total drinks con-
sumed. In a study of a sustained-release NTX formulation
(Kranzler et al. 1998), only subjects who tolerated the med-
ication when it was administered orally (i.e., 61% of those
entering the oral treatment phase) received the depot injec-
tion. However, among subjects who tolerated the oral
medication and went on to receive an injection, depot NTX
showed a moderate-to-large treatment effect, particularly
on the frequency of heavy drinking.

In the present study, subjects who were more compliant
with treatment showed greater reductions in the frequency
of drinking and heavy drinking and in average alcohol con-
sumption. Furthermore, subjects who were compliant with
NEF treatment showed greater improvement on both aver-
age drinking and frequency of heavy drinking. However,
these latter effects seemed to be spurious, because the pres-
ence in the NEF group of two particularly heavy-drinking
subjects who showed improvement during treatment
seems to have disproportionately affected the results. When
these subjects were removed from the analysis, the effects
were no longer present. Despite evidence that NEF reduces
alcohol consumption in a rodent model (Olausson et al.
1998), a recent study in depressed alcoholics showed that,
although NEF was efficacious in reducing depressive
symptoms, it did not reduce drinking behavior (Roy-Byrne
et al. 2000).

NTX-treated subjects reported more adverse effects
and showed poorer treatment retention and a lower rate
of medication compliance than PLA-treated subjects, all
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of which may have obscured a potential therapeutic ad-
vantage of the active medication by substantially reduc-
ing the statistical power of the study. Gastrointestinal ad-
verse events were particularly common in NTX-treated
subjects. In fact, analysis revealed that subjects who re-
ported more GI adverse events during the Pretreatment
period were significantly more susceptible to subsequent
GI adverse events when treated with NTX (data not
shown). Furthermore, these effects increased when com-
pliance was controlled: the more faithfully NTX-treated
subjects complied with the medication regimen, the
greater the number of GI adverse events they reported
(data not shown). These findings suggest that the clinical
utility of NTX is limited, particularly among subjects
who, before the initiation of treatment, have GI com-
plaints.

Initial controlled studies of NTX in alcoholics (O'Malley
et al. 1992; Volpicelli et al. 1992) showed a relatively low
frequency of adverse effects and consequent study discon-
tinuation. An open-label safety study of NTX in 570 alco-
hol-dependent patients (Croop et al. 1997) showed the
most common new onset adverse clinical events to be nau-
sea (9.8%) and headache (6.6%). In that study, NTX treat-
ment was discontinued in 15.0% of patients because of ad-
verse events, most frequently nausea. However, studies of
former opioid addicts (Crowley et al. 1985), normal control
subjects (Swift et al. 1994, Mendelson et al. 1979), and
heavy drinkers (Davidson et al. 1999) have shown the drug
to produce substantial rates of both neuropsychiatric and
gastrointestinal adverse effects. Overall, it seems that, irre-
spective of diagnosis, there are substantial numbers of in-
dividuals who experience dysphoria, nausea, and other
poorly tolerated adverse effects of opioid blockade.

This finding underscores the need for research to iden-
tify features that underlie NTX tolerability. O’Malley et al.
(2000) examined predictors of NTX-induced nausea in 120
alcoholics treated with 50 mg/day of the medication. In
that study, 10 subjects (8.5%) reported having had mild
nausea, and 18 individuals (15%) experienced moderate-
to-severe nausea (with eight individuals discontinuing the
medication). Subjects with moderate-to-severe nausea
were less likely to comply with the medication regimen
and were more likely to drink heavily than were other
study participants. Variables that predicted the presence of
moderate-to-severe nausea included younger age, female
gender, and a shorter period of abstinence and lower level
of daily alcohol consumption before beginning NTX. In ad-
dition, there was a significant interactive effect of alcohol
consumption, such that lighter drinkers had a greater risk
of nausea at a shorter duration of abstinence.

Additional research on individual responses to the ef-
fects of NTX may help to determine the relative impor-
tance of decreased craving for alcohol, decreased positive
reinforcement induced by drinking, and aversive effects of
the medication in reducing the risk of alcoholic relapse
(Davidson et al. 1999). Clinically, such information may
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also help in the development of methods to enhance pa-
tients’ capacity to tolerate the medication. We initiated
NTX treatment at a dosage of 50 mg/day based on the
FDA approval of that dosage, which was the dosage used
in the initial studies of the medication in alcoholics. The use
of a lower initial dosage of NTX with gradual increases
might reduce adverse effects and enhance compliance and
study retention; such an approach has greater clinical va-
lidity. However, such practices as this, as well as the use of
adjunctive medications to reduce adverse effects, require
controlled evaluation. Comparative studies involving
other opioid antagonists, such as nalmefene (Mason et al.
1999), are also needed to determine whether such medica-
tions are better tolerated than NTX. Factors that influence
the acceptability of a medication by alcoholics are impor-
tant in the development of medications suitable for wide-
spread use in this patient population.
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