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Long-term safety and efficacy of nalmefene in Japanese
patients with alcohol dependence

Susumu Higuchi, MD, PhD,1 Masayoshi Takahashi, PhD,2 Yoshiyuki Murai, MSc,2 Kana Tsuneyoshi, BE,3

Izuru Nakamura, PhD ,4* Didier Meulien, MD, MSc5 and Hisatsugu Miyata, MD, PhD6

Aim: The safety and efficacy of nalmefene in Japanese
patients with high or very high World Health Organization
drinking risk level of alcohol dependence were assessed in a
multicenter, randomized, double-blind, placebo-controlled,
phase 3 (lead-in) study. Here, the long-term safety and effi-
cacy of nalmefene in an open-label extension of the lead-in
study are presented.

Methods: Patients who completed the 24-week lead-in
study were eligible for the extension study, where they were
treated with nalmefene 20 mg as needed for 24 weeks. The
long-term safety and efficacy of nalmefene 20 mg during the
total 48-week period were evaluated. Treatment-emergent
adverse events during the study period were recorded and
change from baseline in the number of heavy drinking days
and total alcohol consumption were calculated.

Results: Overall, long-term nalmefene 20 mg was well toler-
ated; the main treatment-emergent adverse events reported

in ≥5% of patients included nasopharyngitis (37.2%), nausea
(36.5%), somnolence (21.2%), dizziness (16.8%), malaise
(14.6%), and vomiting (12.4%). The number of heavy drink-
ing days and total alcohol consumption decreased from
baseline to 48 weeks (mixed model for repeated measures,
least squares mean � standard error, −15.09 � 0.77 days/
month and −53.20 � 2.29 g/day, respectively) during the
study.

Conclusion: This long-term evaluation in Japanese patients
with high or very high drinking risk levels of alcohol depen-
dence indicated that nalmefene was safe, well tolerated, and
efficacious.

Keywords: alcohol dependence, drinking behavior, drug therapy, opi-

oid, safety.
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Alcohol dependence is a major health problem worldwide, and high
alcohol consumption is associated with more than 200 diseases and
injury conditions.1 Reportedly, 5.9% of all deaths and 5.1% of the
global burden of diseases and injuries are attributable to alcohol con-
sumption.1 An epidemiological survey conducted in Japan estimated
that around 1.07 million individuals had a lifetime experience of alco-
hol dependence, of whom only 13.6% were receiving treatment.2

Until recently, abstinence was regarded as a major goal for the
treatment of alcohol dependence. However, approximately half of
patients who seek medical treatment for alcohol dependence prefer
reduction in alcohol consumption over complete abstinence as a treat-
ment option.3 The American Psychiatric Association and the
European Medicines Agency have considered reduction in alcohol
consumption as one of the strategies for the treatment of patients with
alcohol dependence.4,5 The Japanese guidelines for the treatment of
alcohol dependence consider reduction in alcohol consumption as an
appropriate treatment goal as well; however, abstinence is still set as
the primary goal.6

Nalmefene is an opioid antagonist of the μ and δ receptors and a
partial agonist of the κ receptor.7,8 It has been approved in the
European Union, Japan, and several other countries for reducing alco-
hol consumption in patients with alcohol dependence who have high
or very high drinking risk level (DRL). Previous studies have demon-
strated the efficacy and safety of nalmefene in Caucasian patients with
alcohol dependence.9–11

In the previous long-term study in Caucasian patients, the sub-
group analysis demonstrated that nalmefene treatment was more
effective in patients with a high or very high DRL as the target popu-
lation compared with the full analysis population of patients with a
medium to very high DRL.12 A multicenter, randomized, double-
blind, placebo-controlled, phase 3 study that investigated the efficacy
of nalmefene in Japanese patients with a high or very high DRL of
alcohol dependence reported a significant reduction in the number of
heavy drinking days (HDD) and total alcohol consumption (TAC)
with 24-week treatment.13 By extending this phase 3 (lead-in) study,
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the long-term safety and efficacy of nalmefene 20 mg were evaluated
with a prospective, open-label study.

Methods
Study design and patients
The lead-in study was conducted from 9 February 2015 to 30 July
2016 and the extension study was conducted from 13 July 2015 to
18 January 2017 at 80 sites in Japan. The details of the lead-in study
have been previously reported (ClinicalTrials.gov identifier:
NCT02364947).13 The study consisted of a 2-week screening period,
followed by a 24-week treatment period (nalmefene hydrochloride
20 mg, 10 mg, or matched placebo). All patients who completed the
lead-in study were eligible for the extension study and those who pro-
vided a written informed consent were included (ClinicalTrials.gov
NCT02382276). The inclusion and exclusion criteria for enrollment
in the extension study were the same as in the lead-in study.13

The extension study consisted of a 24-week open-label, uncon-
trolled treatment period when all patients received nalmefene 20 mg
as needed, followed by a 4-week double-blind, placebo-controlled
run-out period when patients were randomized 1:1 to receive
nalmefene 20 mg or placebo, and a 4-week post-treatment follow-up
period (Fig. S1). The total treatment period with nalmefene 20 mg
was 48 weeks (combined 48 weeks comprised of 24 weeks in the
lead-in study and 24 weeks in the extension study). Patients were
instructed to take one tablet orally on days they perceived themselves
at risk of drinking alcohol, preferably 1–2 h before the anticipated
time of drinking or as soon as drinking started. Maximum permitted
frequency of administration was one tablet per day; the use of divided
doses was not permitted.

The run-out period was planned to assess the effect of nalmefene
discontinuation and possible dependence due to nalmefene after
24 weeks of treatment, and the follow-up period was designed to eval-
uate the safety and withdrawal symptoms. All patients included in the
extension study participated in a psychosocial support program with
the BRENDA model that aimed to help in changing behavior and
enhancing adherence to treatment.4,14,15

The study was conducted in accordance with the ethical princi-
ples of the Declaration of Helsinki and the International Council for
Harmonization’s harmonized tripartite guideline for good clinical
practice. The study protocol was approved by the institutional review
board at each participating center.

Outcome measures
Safety assessments involved recording treatment-emergent adverse
events (TEAE), clinical laboratory values, vital signs, bodyweight,
12-lead electrocardiogram, Columbia Suicide Severity Rating Scale
(C-SSRS), and a survey on dependence due to nalmefene. The TEAE
were summarized using MedDRA/J Version 19.0 (MedDRA Japanese
Maintenance Organization, Tokyo, Japan). The dependence survey
was conducted at the end of the run-out period using the Dependence
Assessment Form (Dependency 2-A) and withdrawal symptoms were
assessed at the end of the follow-up period using the Withdrawal
Assessment Form (Dependency 2-B).16 Details of these forms are
provided in Appendix S1 (Study Assessments file). The mean admin-
istration rate of nalmefene 20 mg throughout the 48-week treatment
period was calculated. The administration rate of nalmefene 20 mg
according to the presence or absence of TEAE was also calculated.

The efficacy analysis included change from baseline in the num-
ber of HDD and TAC. The number of HDD was defined as the num-
ber of days per month (28 consecutive days) with alcohol
consumption of >60 g/day for men and >40 g/day for women. TAC
was defined as the average daily alcohol consumption in g/day. The
Timeline Followback Method was used to obtain estimates of daily
intake of nalmefene and alcohol consumption.17

Other efficacy assessments included: the proportion of patients
with a downward shift in DRL of ≥2 categories (response shift DRL
[RSDRL]); the proportion of patients with low or lower DRL

(response low DRL [RLDRL]); the proportion of patients with a 70%
decrease in TAC (TAC70); the proportion of patients with ≤4 HDD
(HDD response); Clinical Global Impression – Severity of Illness
(CGI-S) score; Clinical Global Impression – Global Improvement
(CGI-I) score; 36-item Short-Form Health Survey (SF-36) score;
EuroQol 5 Dimension (EQ-5D) score; Alcohol Quality of Life Scale
(AQoLS) score (Japanese version); and serum γ-glutamyltransferase
(GGT) and alanine aminotransferase (ALT) levels. The treatment
completion rate (i.e., the proportion of patients who completed the
treatment with nalmefene 20 mg during the study) was also
calculated.

Statistical analysis
The safety analysis set (SS) included all patients who received at least
one dose of study medication during the 24-week treatment period in
the extension study. Full analysis set (FAS) included all patients from
the SS who had data available for HDD at baseline in the lead-in
study and at one or more time points in the extension study.

Descriptive statistics were used to describe the number of dosing
days with nalmefene and the dose of nalmefene used during the study.
Efficacy data were summarized using descriptive statistics in the FAS.
Data for the nalmefene 20 mg and placebo groups were evaluated
using the mixed model for repeated measures (MMRM) analysis of
the FAS (nalmefene 20 mg, 10 mg, and placebo), and the estimate for
nalmefene 20 mg was provided in line with the main purpose of this
study, which was to evaluate the long-term efficacy of nalmefene
20 mg. The primary efficacy analysis was based on comparisons with
baseline, but supplementary comparisons with placebo were included
as a reference for some end-points. Baseline data from the lead-in
study were used to calculate the rate of reduction in HDD and TAC
at the end of the 24-week treatment period in the extension study.
Baseline for the run-out period and the follow-up period was Week
24 of the treatment period in the extension study. MMRM was used
to analyze the change from baseline in HDD and TAC with a fixed
effect of treatment, sex, time point, treatment-by-time-point interac-
tion, baseline value, and baseline value-by-time-point interaction.
CGI-S, CGI-I, SF-36, EQ5D, AQoLS, GGT, and ALT were also eval-
uated using MMRM analysis. HDD and TAC during the run-out
period were analyzed using the analysis of covariance. SAS Version
9.4 (SAS Institute, Tokyo, Japan) was used for statistical calculations.

Using post-hoc analysis, we calculated the mean change of HDD
and TAC with their 95% confidence intervals (CI). For the treatment
period, the changes were from baseline to Week 48 for nalmefene
20 mg and from Week 24 to Week 48 for the placebo group. For the
run-out period, the changes were from baseline to Week 4 for both
the nalmefene 20 mg and placebo groups. For the RSDRL, RLDRL,
TAC70, and HDD response, the 95%CI of the percentages were cal-
culated in the nalmefene 20 mg and placebo groups at Week 24 or
Week 48.

In addition, the administration rate of nalmefene 20 mg
according to the presence or absence of TEAE was calculated.

Results
Patients
Of the 547 patients who completed the lead-in study, 405 patients
entered the extension study (Fig. 1). Two patients in the nalmefene
20 mg group did not receive the study treatment. Of the remaining
403 patients, 137, 94, and 172 patients had received nalmefene
20 mg, 10 mg, and placebo in the lead-in study, respectively.

A total of 403 patients were included in the SS, while the FAS
included 400 patients. The baseline characteristics and demographics
of patients who received nalmefene 20 mg in the lead-in study were
similar to those of the overall patient population of the extension
study (Table 1).

In the patients treated with nalmefene 20 mg throughout the
48-week treatment period (n = 137), the treatment completion rate for
nalmefene 20 mg was 92%. In these patients, the mean administration
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rate of nalmefene 20 mg was 80.8%. The administration rate of
nalmefene 20 mg was 80.2% and 86.4% in patients with TEAE
(n = 125) and those without TEAE (n = 12), respectively.

Safety
Long-term safety of nalmefene was evaluated in patients who received
a 20 mg dose during the treatment period of both the lead-in and the
extension studies (n = 137). TEAE that occurred in ≥5% of patients
during the 48-week treatment period included: nasopharyngitis, nausea,
somnolence, and dizziness (Table 2). The TEAE mainly reported
during Week 0 to Week 24 decreased during Week 24 to Week 48.
TEAE that occurred in <5% of patients during Week 0 to Week
24 but increased to ≥5% during Week 24 to Week 48 included
abdominal discomfort, back pain, dysgeusia, and headache. Most
TEAE were mild (74.5% and 58.4%) or moderate (10.9% and
11.7%) in severity during Week 0 to Week 24 and Week 24 to
Week 48, respectively.

Two (1.5%) patients had serious TEAE, including dehydration
and prostate cancer. Eight (5.8%) patients experienced TEAE lead-
ing to treatment discontinuation, including abdominal discomfort,
nausea, malaise, aspartate aminotransferase increased, GGT
increased, dehydration, systemic lupus erythematosus, prostate

cancer, dizziness, headache, and insomnia. The incidence rate of
each TEAE leading to discontinuation was 0.7%. No deaths were
reported in this study.

The safety during the run-out period (nalmefene 20 mg, n = 172;
placebo, n = 171) and follow-up period (nalmefene 20 mg, n = 171;
placebo, n = 171) was evaluated in patients who completed the
24-week treatment period of this extension study. TEAE were
reported during the run-out period, most of which were of mild or
moderate severity (Table 3). Serious TEAE included a case of throm-
botic cerebral infarction in the nalmefene 20 mg group and a case of
organizing pneumonia in the placebo group. One patient receiving
nalmefene 20 mg in the run-out period developed an increase in ALT
that led to nalmefene discontinuation.

During the follow-up period, TEAE were reported in 18.7% and
12.9% of patients assigned to the nalmefene 20 mg and placebo
groups in the run-out period, respectively. No serious TEAE were
observed during this period.

No clinically significant laboratory findings or clinically relevant
changes in vital signs, bodyweight, or electrocardiogram parameters
were observed during the treatment, run-out, or follow-up periods,
except for an increase in ALT in one patient in the run-out period.

The dependence assessment during the run-out period did not
show any differences between the nalmefene 20 mg and placebo

Lead-in study (double-blind, 24-week)

Extension study

Treatment
period
(open-
label, 24-
week)

Run-out
period
(double-
blind, 4-
week)

Follow-
up
period

(4-week)

Randomized (n = 678)

Randomized (n = 343)

Nalmefene 20 mg (n = 248)

Nalmefene 20 mg (n = 137)

Nalmefene 20 mg (n = 172)

Nalmefene 20 mg (n = 171)

Nalmefene 20 mg (n = 94) Nalmefene 20 mg (n = 172)

Completed (n = 189)

Completed
(n = 126)

Completed (n = 169) Completed (n = 170)

Completed
(n = 84)

Completed
(n = 133)

With informed consent (n = 143) With informed consent (n = 101)

Patients requested (n = 4)
Adverse events (n = 7)

Patients requested (n = 1)
Other reasons (n = 1)

Adverse events (n = 1)

Adverse events (n = 1)

Placebo (n = 171)

Placebo (n = 171)

Patients requested (n = 8)
Adverse events (n = 2)

Patients requested (n = 5)
Adverse events (n = 32)
Other reasons (n = 2)

Advanced to extension study
(n = 139)

Advanced to extension study
(n = 94)

Withdrawn (n = 2)

Advanced to extension study
(n = 172)

Met exclusion criteria (n = 4)
Other reasons (n = 3)

Met exclusion criteria (n = 3)
Other reasons (n = 1)

Met exclusion criteria (n = 4)
Other reasons (n = 1)

With informed consent (n = 177)

Completed (n = 139) Completed (n = 219)

Nalmefene 10 mg (n = 184)† Placebo (n = 245)

Fig.1 Patient flow. Of the 403 patients, 137, 94, and 172 patients had received nalmefene 20 mg, 10 mg, and placebo, respectively, and were included in the safety
analysis set. After exclusion of three patients who did not have the data for the number of heavy drinking days at baseline or first dosing in the placebo, a total of
400 patients were included in the full analysis set. †In the lead-in study, 185 patients were randomly assigned to nalmefene 10 mg and one patient discontinued before
study drug administration according to the patient’s request.
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groups, and no withdrawal symptoms were observed during the
follow-up period (Tables S1 and S2).

No patients showed suicidal ideation or suicidal behavior
according to the C-SSRS evaluation during the treatment or run-out
periods.

Efficacy
The long-term efficacy of nalmefene was evaluated in patients who
received nalmefene 20 mg during both the lead-in and the extension
studies (n = 137). Overall, the number of HDD and TAC decreased
from baseline to 48 weeks (MMRM, least squares [LS mean] � stan-
dard error [SE], HDD: −15.09 � 0.77 days/month and TAC:
−53.20 � 2.29 g/day) during the study (Fig. 2 and Table 4). The
reductions in the number of HDD and TAC in the nalmefene 20 mg
group were observed from Week 4 and were sustained throughout the
48-week period.

In the placebo group, which was switched to nalmefene 20 mg
at Week 24, the number of HDD changed from −8.83 � 0.72 days/
month at Week 24 to −14.39 � 0.67 days/month at Week 28. TAC
changed from −34.13 � 2.11 g/day at Week 24 to −50.37 � 2.06 at
Week 28. The reductions in the number of HDD and TAC observed
at Week 28 were sustained during the 24-week treatment period.

The proportions of patients with RSDRL, RLDRL, TAC70, and
HDD response in the nalmefene 20 mg group at Week 24 were
43.8%, 27.0%, 19.7%, and 29.2%, respectively. These responses were
sustained at Week 48 (Table 5).

The CGI-S, CGI-I, and AQoLS scores were improved in the
nalmefene 20 mg group from Week 0 to Week 24 and these improve-
ments continued to Week 48 (Table S3), while no changes from base-
line were observed in the SF-36 and EQ5D scores during the

Table 1 Baseline characteristics of the patients

Baseline characteristics

Nalmefene 20 mg,†

SS (n = 137),
FAS (n = 137)

Total,‡

SS (n = 403),
FAS (n = 400)

Age, years 50.0 � 11.7 49.4 � 11.2
Sex, n (%)

Male 104 (75.9) 287 (71.2)
BMI, kg/m2 22.81 � 3.21 23.26 � 3.47
Smoking history, n (%)

Never smoked 36 (26.3) 104 (25.8)
Current smoker 39 (28.5) 108 (26.8)

No drug abuse history, n (%) 137 (100.0) 403 (100.0)
Marital status, n (%)

Married 99 (72.3) 293 (73.3)
Employment status, n (%)
Employed 110 (80.3) 331 (82.8)
CIWA-Ar (summary score at
randomization)

0.4 � 1.1 0.4 � 1.0

SF-36
PCS 52.45 � 6.87 52.81 � 7.22
MCS 52.63 � 8.38 52.12 � 8.18

Age at onset of drinking,
years

37.4 � 13.9 37.1 � 12.5

WHO drinking risk level, n
(%)
Very high 61 (44.5) 180 (45.0)
High 76 (55.5) 220 (55.0)

HDD, days/month 22.54 � 6.70 23.04 � 6.32
TAC, g/day 94.10 � 34.43 93.35 � 36.90
CGI-S 3.46 � 0.95 3.46 � 1.06
GGT, IU/L 80.0 � 104.7 75.0 � 88.0
ALT, U/L 23.1 � 12.9 23.6 � 14.7
Previously treated for alcohol
dependence, n (%)

2 (1.5) 8 (2.0)

Previously treated for alcohol
withdrawal, n (%)

0 0

Family history of alcohol
problems, n (%)

21 (15.3) 54 (13.4)

Values are presented as mean � SD, unless otherwise stated.
†Patients treated with nalmefene 20 mg throughout the 48-week
period consist of the treatment period of both lead-in and extension
study.
‡Patients treated with nalmefene 20 mg (n = 137), nalmefene 10 mg
(n = 94), or placebo (SS, n = 172; FAS, n = 169) during Week 0 to
Week 24 followed by nalmefene 20 mg from Week 24 to Week 48.
FAS data are indicated for marital status, employment status, SF-36
PCS, SF-36 MCS, drinking risk level, HDD, TAC, CGI-S, GGT,
and ALT.
ALT, alanine transaminase; BMI, body mass index; CGI-S, Clinical
Global Impressions – Severity; CIWA-Ar, Clinical Institute
Withdrawal Assessment for Alcohol – Revised; FAS, full analysis
set; GGT, gamma-glutamyltransferase; HDD, heavy drinking days;
MCS, Mental Component Summary; PCS, Physical Component
Summary; SF-36, Short Form-36; SS, safety data set; TAC, total
alcohol consumption; WHO, World Health Organization.

Table 2 TEAE occurring in ≥5% with nalmefene 20 mg during
the lead-in study, the extension study, and the total treatment period

Nalmefene 20 mg (n = 137)

Treatment period

TEAE, n (%)

Lead-in study
(Week 0 to
Week 24)

Extension
study

(Week 24 to
Week 48)

Total
(Week 0 to
Week 48)

Total TEAE 117 (85.4) 96 (70.1) 125 (91.2)
Nasopharyngitis 33 (24.1) 23 (16.8) 51 (37.2)
Nausea 38 (27.7) 21 (15.3) 50 (36.5)
Somnolence 26 (19.0) 9 (6.6) 29 (21.2)
Dizziness 19 (13.9) 8 (5.8) 23 (16.8)
Malaise 15 (10.9) 7 (5.1) 20 (14.6)
Vomiting 12 (8.8) 6 (4.4) 17 (12.4)
Insomnia 9 (6.6) 2 (1.5) 11 (8.0)
Constipation 8 (5.8) 2 (1.5) 10 (7.3)
Abdominal distension 8 (5.8) 3 (2.2) 11 (8.0)
Abdominal discomfort 6 (4.4) 9 (6.6) 12 (8.8)
Decreased appetite 6 (4.4) 4 (2.9) 10 (7.3)
Feeling abnormal 5 (3.6) 3 (2.2) 7 (5.1)
Blood prolactin
increased

5 (3.6) 2 (1.5) 7 (5.1)

Middle insomnia 5 (3.6) 2 (1.5) 7 (5.1)
Headache 4 (2.9) 8 (5.8) 12 (8.8)
Diarrhea 4 (2.9) 6 (4.4) 7 (5.1)
Back pain 3 (2.2) 8 (5.8) 11 (8.0)
Dysgeusia 2 (1.5) 7 (5.1) 8 (5.8)

TEAE, treatment emergent adverse events.
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48-week treatment period (Table S4). A reduction in the serum GGT
and ALT levels was observed in the nalmefene 20 mg group at Week
24, which continued to Week 48 (Table S5).

The efficacy of nalmefene in the run-out period was evaluated in
patients (nalmefene 20 mg, n = 172; placebo, n = 171) who com-
pleted the 24-week treatment period of this extension study. The num-
ber of HDD and TAC values were similar in the nalmefene 20 mg
and placebo groups during this period (Table 6).

Discussion
This was the first prospective study to evaluate the long-term safety
and efficacy of nalmefene 20 mg in Japanese patients with a high or
very high DRL of alcohol dependence. Long-term nalmefene 20 mg
was well tolerated during the 48 weeks of treatment in the lead-in and
extension studies, with no dependence due to nalmefene or with-
drawal symptoms after nalmefene discontinuation. Treatment with
nalmefene also reduced the number of HDD and TAC throughout the
48-week treatment period.

The main TEAE with nalmefene 20 mg reported in ≥5% of
patients during the 48-week treatment period included dizziness,
nasopharyngitis, nausea, malaise, vomiting, and somnolence. In the
52-week SENSE study,12 dizziness, nasopharyngitis, nausea,

Table 3 TEAE occurring in ≥1% of patients in the run-out period

TEAE, n (%)
Nalmefene
20 mg† (n = 172)

Placebo‡

(n = 171)

Total TEAE 30 (17.4) 20 (11.7)
Nasopharyngitis 7 (4.1) 1 (0.6)
ALT increased 1 (0.6) 2 (1.2)
Blood prolactin increased 1 (0.6) 2 (1.2)
Blood triglycerides increased 2 (1.2) 2 (1.2)
ECG QT prolonged 2 (1.2) 0
GGT increased 1 (0.6) 3 (1.8)
Musculoskeletal stiffness 2 (1.2) 0

†Patients treated with nalmefene 20 mg during the 4-week run-out
period.
‡Patients treated with placebo during the 4-week run-out period.
ALT, alanine aminotransferase; ECG, electrocardiogram; GGT,
gamma-glutamyltransferase; TEAE, treatment emergent adverse
events.
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Fig.2 Change from baseline by treatment
group (nalmefene 20 mg vs placebo) in the
(a) number of heavy drinking days (HDD;
days/month) and (b) total alcohol consump-
tion (TAC; g/day). Data obtained using
mixed model for repeated measures
(MMRM) analysis of the full analysis set.
Values presented as least squares
mean � standard error. The number of
patients at each time point is shown below
the x-axis. Nalmefene 20 mg group:
patients treated with nalmefene 20 mg
throughout the 48-week treatment
period; placebo/nalmefene group:
patients treated with placebo during
Week 0 to Week 24 followed by
nalmefene 20 mg during Week 24 to
Week 48 ( Placebo/nalmefene 20 mg
and Nalmefene 20 mg).
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vomiting, insomnia, and somnolence were highly expressed (>8%) in
the nalmefene-treated groups. Therefore, the long-term safety profile
of nalmefene was similar in this extension study to the previous
study.12

In the present study, no dependence symptoms due to nalmefene
itself were observed. This may be attributed to the pharmacological
activity of nalmefene as an opioid antagonist of the μ and δ receptors
and a partial agonist of the κ receptor, which do not activate the
reward circuits in the brain associated with dependence.18

In the lead-in study conducted as a randomized controlled trial,
compared with placebo, nalmefene was associated with significant
reductions in HDD at Week 12 (difference in 20 mg group,
−4.34 days/month; 95%CI: −6.05 to −2.62; P < 0.0001; difference in

10 mg group, −4.18 days/month; 95%CI: −6.05 to −2.32;
P < 0.0001), as well as a significant reduction in TAC at Week
12 (P < 0.0001).13 Regarding the changes from baseline during the
48-week treatment period, treatment with nalmefene 20 mg reduced
the number of HDD and TAC at Week 24 (MMRM, LS mean � SE,
HDD: −13.25 � 0.66 days/month and TAC: −49.43 � 2.13 g/day).13

These reductions in the number of HDD and TAC from baseline were
sustained throughout the extension study. Patients who received pla-
cebo in the lead-in study started treatment with nalmefene 20 mg in
the extension study. Although they had not been exposed to
nalmefene for 24 weeks in the lead-in study, the number of HDD and
TAC decreased 4 weeks after the start of nalmefene administration at
Week 24 and these reductions were sustained until Week 48. The

Table 4 Mean change in the number of HDD and TAC during the treatment period

HDD, days/month TAC, g/day

Baseline Week 24 Week 28 Week 48 Baseline Week 24 Week 28 Week 48

Nalmefene 20 mg† n 137 137 137 132 137 137 137 132
Mean � SD 22.54 � 6.70 10.79 � 9.04 9.58 � 9.16 8.23 � 9.59 94.10 � 34.43 52.54 � 32.41 48.50 � 33.03 43.75 � 30.71

Placebo/nalmefene 20 mg‡ n 169 169 169 136 169 169 169 136
Mean � SD 22.70 � 6.54 14.31 � 10.01 8.82 � 8.52 6.73 � 8.42 92.30 � 41.03 60.68 � 28.84 44.51 � 27.18 39.79 � 26.69

Change from baseline
Nalmefene 20 mg† Mean

95%CI
−11.75

−13.37, −10.13
−12.96

−14.60, −11.33
−14.25

−15.90, −12.59
−41.56

−47.17, −35.94
−45.60

−51.23, −39.97
−50.40

−55.70, −45.10
Change from Week 24
Placebo/nalmefene 20 mg‡ Mean

95%CI
−5.49

−6.68, −4.31
−7.82

−9.35 –6.29
−16.17

−19.42, −12.91
−22.85

−26.67, −19.03
Adjusted change from baseline§

Nalmefene 20 mg† LS mean (SE) −12.48 (0.81) −13.80 (0.76) −15.09 (0.77) −44.44 (2.40) −48.45 (2.35) −53.20 (2.29)
Placebo/nalmefene 20 mg‡ LS mean (SE) −8.83 (0.72) −14.39 (0.67) −16.35 (0.70) −34.13 (2.11) −50.37 (2.06) −55.77 (2.06)

†Patients treated with nalmefene 20 mg throughout 48-week period.
‡Patients treated with placebo during Week 0 to Week 24 followed by nalmefene 20 mg during Week 24 to Week 48.
§Derived using mixed model for repeated measures (MMRM) approach with fixed effect of treatment, sex, time point, treatment-by-time-point
interaction, baseline value, baseline value-by-time-point interaction with an unstructured variance–covariance matrix structure. Data for nalmefene
20 mg and placebo groups were calculated using MMRM analysis of the FAS, which included patients treated with nalmefene 20 mg, nalmefene
10 mg, and placebo.
CI, confidence interval; HDD, heavy drinking days; LS, least squares; SD, standard deviation; SE, standard error; TAC, total alcohol consumption.

Table 5 Proportion of patients with RSDRL, RLDRL, TAC 70, and HDD response during the treatment period

n RSDRL,† n (%) RLDRL, n (%) TAC 70, n (%) HDD response, n (%)

Week 24 Nalmefene 20 mg‡ 137 60 (43.8) 37 (27.0) 27 (19.7) 40 (29.2)
95%CI¶ 35.5, 52.1 19.6, 34.4 13.0, 26.4 21.6, 36.8

Placebo/nalmefene 20 mg§ 169 39 (23.1) 27 (16.0) 12 (7.1) 37 (21.9)
95%CI¶ 16.7, 29.4 10.5, 21.5 3.2, 11.0 15.7, 28.1

Week 48 Nalmefene 20 mg‡ 132 76 (57.6) 60 (45.5) 39 (29.5) 69 (52.3)
95%CI¶ 49.1, 66.0 37.0, 53.9 21.8, 37.3 43.8, 60.8

Placebo/nalmefene 20 mg§ 136 78 (57.4) 58 (42.6) 49 (36.0) 78 (57.4)
95%CI¶ 49.0, 65.7 34.3, 51.0 28.0, 44.1 49.0, 65.7

†Shift from very high drinking risk level at baseline to medium drinking risk level or below, or from high drinking risk level at baseline to low
drinking risk level or below.
‡Patients treated with nalmefene 20 mg throughout the 48-week period.
§Patients treated with placebo during Week 0 to Week 24 followed by nalmefene 20 mg during Week 24 to Week 48.
¶Values are shown as the 95%CI of the percentage at each time point on Week 24 or Week 48.
CI, confidence interval; HDD, heavy drinking days; RLDRL, response low drinking risk level; RSDRL, response shift drinking risk level; TAC 70,
70% decrease in total alcohol consumption.
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mean administration rate with nalmefene 20 mg during the 48-week
treatment period was 80.8% compared with 70.6% observed with
nalmefene 20 mg during the lead-in study.13 It may be assumed that
patients registered in the extension study are those who have a stron-
ger intention to reduce drinking, which may have influenced the
results.

As long-term abstinence retention rates are relatively low
according to a study conducted in Japan,19 treatment options with
long-term tolerability are needed. The results of the present study
suggest the 48-week efficacy and tolerability of nalmefene treatment
in patients with alcohol dependence; however, further research,
including real-world studies, is warranted. In addition, as there has
been discussion as to whether nalmefene treatment could provide
harm reduction or improvement of quality of life in patients with
alcohol dependence,20 studies evaluating these outcomes should also
be conducted.

This study had some limitations. First, the results of the long-
term safety and efficacy of nalmefene 20 mg were not based on a sta-
tistical comparison with placebo during the 48-week period, as the
24-week treatment period in the extension study was designed as an
open-label uncontrolled study following the 24-week placebo-
controlled lead-in study. Second, because all patients in this study
were Japanese, extrapolating the results of this study to other patient
populations may be limited.

In conclusion, long-term treatments for abstinence and reduction
in alcohol consumption are needed because patients treated for alco-
hol dependence are at constant risk of relapse. The present study
showed that long-term treatment with nalmefene 20 mg was safe and
effective in Japanese patients with high or very high DRL of alcohol
dependence. This result might provide additional information for
experts to consider a drinking-reduction-oriented approach as a treat-
ment option for alcohol dependence.
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Table 6 Mean change in the number of HDD and TAC during the run-out period

HDD, days/month TAC, g/day

Baseline Week 4 Baseline Week 4

Nalmefene 20 mg† n 172 172 172 172
Mean � SD 7.06 � 8.66 7.68 � 9.10 39.05 � 27.28 38.96 � 28.60

Placebo‡ n 171 171 171 171
Mean � SD 7.67 � 9.16 8.77 � 9.81 43.36 � 29.60 44.92 � 31.66

Change from baseline
Nalmefene 20 mg† Mean

95%CI
0.62

−0.09, 1.32
−0.09

−1.72, 1.55
Placebo‡ Mean

95%CI
1.10

0.43, 1.78
1.56

0.07, 3.04
Adjusted change from baseline§

Nalmefene 20 mg† LS mean (SE) 0.68 (0.36) −0.18 (0.82)
Placebo‡ LS mean (SE) 1.27 (0.38) 1.43 (0.88)

Baseline is Week 24 of treatment period during the extension study.
†Patients treated with nalmefene 20 mg during the 4-week run-out period after completing treatment with nalmefene 20 mg during the 24-week
period.
‡Patients treated with placebo during the 4-week run-out period after completing treatment with nalmefene 20 mg during the 24-week period.
§Calculated using analysis of covariance model with treatment and sex in the run-out period of extension study as fixed, categorical effect and
number of HDD and TAC at baseline as covariance.
HDD, heavy drinking days; LS, least squares; SD, standard deviation; SE, standard error; TAC, total alcohol consumption.

Psychiatry and Clinical Neurosciences 74: 431–438, 2020 437

PCNPsychiatry and
Clinical Neurosciences Nalmefene in Japanese patients



References
1. World Health Organization. Global Status Report on Alcohol and

Health. World Health Organization Press, Geneva, 2014.
2. Osaki Y, Kinjo A, Higuchi S et al. Prevalence and trends in alcohol

dependence and alcohol use disorders in Japanese adults: Results from
periodical nationwide surveys. Alcohol Alcohol. 2016; 51: 465–473.

3. Heather N, Adamson SJ, Raistrick D, Slegg GP. Initial preference for
drinking goal in the treatment of alcohol problems: I. Baseline differ-
ences between abstinence and non-abstinence groups. Alcohol Alcohol.
2010; 45: 128–135.

4. European Medicines Agency Committee for Medicinal Products for
Human Use (CHMP). Guideline on the development of medicinal prod-
ucts for the treatment of alcohol dependence. European Medicines
Agency; 2010. [Cited 19 June 2017.] Available from URL: http://www.
ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2010/
03/WC500074898.pdf

5. Reus VI, Fochtmann LJ, Bukstein O et al. The American Psychiatric
Association practice guideline for the pharmacological treatment of
patients with alcohol use disorder. Am. J. Psychiatry 2018; 175: 86–90.

6. Higuchi S, Saito T, Yumoto Y. New Diagnostic and Treatment Guide-
lines for Alcohol and Drug Use Disorders. Shinkoh Igaku Shuppansha,
Tokyo, Japan, 2018 (in Japanese).

7. Bart G, Schluger JH, Borg L, Ho A, Bidlack JM, Kreek MJ. Nalmefene
induced elevation in serum prolactin in normal human volunteers: Partial
kappa opioid agonist activity? Neuropsychopharmacology 2005; 30:
2254–2262.

8. Mann K, Torup L, Sorensen P et al. Nalmefene for the management of
alcohol dependence: Review on its pharmacology, mechanism of action
and meta-analysis on its clinical efficacy. Eur. Neuropsychopharmacol.
2016; 26: 1941–1949.

9. Gual A, He Y, Torup L, van den Brink W, Mann K. A randomised,
double-blind, placebo-controlled, efficacy study of nalmefene, as-needed
use, in patients with alcohol dependence. Eur. Neuropsychopharmacol.
2013; 23: 1432–1442.

10. Mann K, Bladstrom A, Torup L, Gual A, van den Brink W. Extending
the treatment options in alcohol dependence: A randomized controlled
study of as-needed nalmefene. Biol. Psychiatry 2013; 73: 706–713.

11. van den Brink W, Aubin HJ, Bladstrom A, Torup L, Gual A, Mann K.
Efficacy of as-needed nalmefene in alcohol-dependent patients with at
least a high drinking risk level: Results from a subgroup analysis of two
randomized controlled 6-month studies. Alcohol Alcohol. 2013; 48:
570–578.

12. van den Brink W, Sorensen P, Torup L, Mann K, Gual A. Long-term
efficacy, tolerability and safety of nalmefene as-needed in patients with
alcohol dependence: A 1-year, randomised controlled study.
J. Psychopharmacol. 2014; 28: 733–744.

13. Miyata H, Takahashi M, Murai Y et al. Nalmefene in alcohol-dependent
patients with a high drinking risk: Randomized controlled trial. Psychia-
try Clin. Neurosci. 2019; 73: 697–706.

14. Starosta AN, Leeman RF, Volpicelli JR. The BRENDA model: Integrat-
ing psychosocial treatment and pharmacotherapy for the treatment of
alcohol use disorders. J. Psychiatr. Pract. 2006; 12: 80–89.

15. Volpicelli J, Pettinati HM, McLellan T, O’Brien CP. Combining Medica-
tion and Psychosocial Treatments for Addictions: The BRENDA
Approach. Guilford Press, New York, NY, 2001.

16. Kurihara M, Jimbo M, Hirose T et al. Double-blind comparison of clini-
cal effects of ID 540 (fludiazepam) diazepam and placebo on psychoneu-
rotic patients and a tentative draft of dependency questionnaire. Rinsho.
Hyoka. 1977; 5: 341–368 (in Japanese).

17. Sobell LC, Sobell MB. Timeline follow-back. In: Litten RZ, Allen JP (eds).
Measuring Alcohol Consumption. Humana Press, Totowa, NJ, 1992; 41–72.

18. Nestler EJ. Is there a common molecular pathway for addiction? Nat.
Neurosci. 2005; 8: 1445–1449.

19. Noda T, Imamichi H, Kawata A et al. Long-term outcome in 306 males
with alcoholism. Psychiatry Clin. Neurosci. 2001; 55: 579–586.

20. Naudet F, Palpacuer C, Boussageon R, Laviolle B. Evaluation in alcohol use
disorders: Insights from the nalmefene experience. BMC Med. 2016; 14: 119.

Supporting information
Additional Supporting Information may be found in the online ver-
sion of this article at the publisher’s web-site:

Appendix S1. Study assessments: Dependence and withdrawal
assessment.

Fig. S1. Treatment schedule.

Table S1. Dependence assessment during the run-out period.

Table S2. Withdrawal assessment during the follow-up period.

Table S3. Mean change in Clinical Global Impression – Severity of
Illness, Clinical Global Impression – Global Improvement, and Alco-
hol Quality of Life Scale scores during the treatment period.

Table S4. Mean change in Short Form-36 Physical Component Sum-
mary and Mental Component Summary, and EuroQol 5 Dimension
scores during the treatment period.

Table S5. Mean change in γ-glutamyltransferase and alanine amino-
transferase during the treatment period.

Psychiatry and Clinical Neurosciences 74: 431–438, 2020438

Nalmefene in Japanese patients PCNPsychiatry and
Clinical Neurosciences

http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2010/03/WC500074898.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2010/03/WC500074898.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2010/03/WC500074898.pdf

	 Long-term safety and efficacy of nalmefene in Japanese patients with alcohol dependence
	Methods
	Study design and patients
	Outcome measures
	Statistical analysis

	Results
	Patients
	Safety
	Efficacy

	Discussion
	Acknowledgments
	Disclosure statement
	Author contributions
	References


