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Summary

Objective

This multicenter, randomized, controlled, open-label trial examined weight-related quality
of life, control over eating behaviour and sexual function after 26 weeks of treatment with
either 32 mg naltrexone sustained release (SR)/360 mg bupropion SR plus a comprehen-
sive lifestyle intervention program (NB + CLI, N = 153) or usual care (UC, N = 89), which
included minimal lifestyle intervention.

Methods

Impact of Weight on Quality of Life-Lite, Binge Eating Scale and Arizona Sexual Experi-
ences Scale were assessed at baseline (BL) and weeks 16 and 26.

Results

NB + CLI and UC participants lost 9.46 and 0.94% respectively of initial body weight at
week 26 (P < 0.0001). NB + CLI participants had greater improvements in Impact of
Weight on Quality of Life-Lite total score than UC participants (P < 0.0001). In partici-
pants with moderate/severe Binge Eating Scale scores at BL, 91% of NB + CLI and
18% of UC participants experienced categorical improvements. In participants with
Arizona Sexual Experiences Scale-defined sexual dysfunction at BL, 58% of NB + CLI
and 19% of UC participants no longer met dysfunction criteria at week 26. The most fre-
quent adverse events leading to discontinuation before week 26 in NB + CLI included
nausea (10.5%); anxiety (3.3%); and headache, hypertension, insomnia and palpitations
(1.3% each).

Conclusion

Compared with UC, participants treated with NB + CLI experienced greater improve-
ments in weight-related quality of life, control over eating behaviour, and sexual function.

Keywords: Contrave®, Mysimba®, IWQOL-Lite, Binge Eating Scale.

Introduction

Obesity is an important public health issue not only be-
cause of its prevalence (over two-thirds of US and half
of European adults are overweight or have obesity) (1,2)
but also because of the global impact it has on an individ-
ual’s physical health and quality of life. In studying weight
loss intervention therapies, patient-reported outcome
(PRO) data can complement weight data by providing in-
formation related to the patient experience and perspec-
tive on additional benefits or limitations of an intervention.

Quality of life, control over eating behaviour and issues
related to sexual function are three topics of relevance to
a population with overweight or obesity. Studies have
demonstrated that as body mass index (BMI) increases,
weight-related quality of life scores diminish; similarly, re-
ductions in weight have been shown to improve these
outcomes in patients with obesity (3–5). Binge eating
and control over eating behaviour are additional issues
of importance to individuals with overweight or obesity.
While the lifetime prevalence of binge eating disorder in
the USA is estimated at 2.6% (6), estimates of up to
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approximately 30% have been reported for binge eating
disorder (BED) in individuals seeking weight loss treat-
ment, and evidence suggests that treatment with weight
loss medications and participation in behavioural weight
loss programs can increase control of eating and reduce
binge eating symptoms (7,8). Even in individuals who do
not have BED, enhanced control over eating behaviour
may be an important contributor to the efficacy of medi-
cations for weight management, so further information
about patients’ perspective of control may be informative.
Obesity is also associated with greater impairment in
sexual function (4,9–11), and bupropion, when used as
an antidepressant, has been reported to either have
pro-sexual effects or blunt anti-sexual effects of other
antidepressants (12); therefore, this study included the
Impact of Weight on Quality of Life-Lite (IWQOL-Lite),
Binge Eating Scale (BES) and Arizona Sexual Experiences
Scale (ASEX) as pilot measures to determine if treatment
affected weight-related quality of life, self-reported
binge eating and eating control behaviours and sexual
function.

The sustained release combination of naltrexone and
bupropion (NB; Contrave®, Mysimba®) is approved in
numerous countries, including the USA (2014) and
European Union (2015), for the chronic treatment of
obesity, as an adjunct to lifestyle modification. Evidence
suggests that NB may reduce hunger through
activation of pro-opiomelanocortin neurons in the
hypothalamus by bupropion while naltrexone blocks the
negative feedback loop on pro-opiomelanocortin
neurons to maintain their activation (13). NB is believed
to reduce cravings through effects on dopaminergic
and opioid pathways that have been associated with
feelings of pleasure while eating (14). NB has been
evaluated in four pivotal, placebo-controlled, double-
blind randomized phase 3 clinical trials (15–18). In each
of these trials, NB was safe, generally well tolerated
and associated with significant weight loss and
improvements in various secondary measures of
cardiovascular risk as well as measures of weight-related
quality of life (19).

The purpose of the current clinical trial was to com-
pare results from PROs assessing weight-related
quality of life, eating control behaviour and sexual
function in participants treated with NB plus compre-
hensive lifestyle intervention (NB + CLI; treatment
consistent with prescribing instructions) to outcomes
in participants treated with general weight loss advice
that a patient might receive from their physician [usual
care (UC)]. This open-label trial design approximated a
real-world setting, including two treatment options a
patient would be likely to receive when seeking
treatment for obesity.

Methods

Study design

This was a phase 3b, multicenter, randomized, open-
label, controlled trial designed to assess body weight
and numerous PROs at 26 weeks in participants with
obesity, or overweight with dyslipidemia and/or controlled
hypertension who were treated with either 32 mg naltrex-
one sustained release (SR)/360 mg bupropion SR (NB) in
conjunction with a CLI program, or UC (diet and exercise
education from the study site). The trial had a total treat-
ment duration of up to 78 weeks, including a 52-week
uncontrolled period after the initial 26-week controlled
period, where UC participants were switched to NB +
CLI treatment and NB + CLI participants remained in the
same treatment group. The collection of PROs was
limited to the 26-week controlled treatment period; there-
fore, the focus of this report is limited to the 26-week con-
trolled period. Weight loss, vital signs and obesity-related
risk factor data throughout the duration of this trial has
been previously published (20).

Participants and eligibility criteria

Adult male and female participants, aged 18–60 years,
had an initial BMI of 30–45 kgm�2 (obese) or 27–45 kgm�2

(overweight) with dyslipidemia and/or controlled hyper-
tension were eligible for study inclusion. Key exclusion
criteria, which was largely consistent with product label-
ling, included type 1 or 2 diabetes mellitus; myocardial in-
farction within 6 months prior to screening; angina
pectoris grade III/IV (per the Canadian Cardiovascular
Society grading scheme); clinical history of large vessel
cortical strokes, including ischemic or hemorrhagic
strokes (transient ischemic attack was not exclusionary);
history (within 20 years prior to screening) of seizures,
cranial trauma, bulimia, anorexia nervosa or other condi-
tions that predispose participants to seizures; chronic
use or positive screen for opioids; psychiatric conditions
including mania, psychosis, acute depressive illness or
suicide risk; and regular use of tobacco products. In
contrast to phase 3 studies, patients with chronic
depression were not excluded, even if they were currently
taking antidepressant medication.

Lifestyle intervention programs

Comprehensive lifestyle intervention was a commercially
available telephone-based and internet-based program
that included a progressive nutrition and exercise
program with individualized goal setting and both paper-
based and internet-based tracking tools. Nutrition
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guidance was based on the Dietary Approaches to Stop
Hypertension (DASH) diet (21), with recommendations to
reduce calories by approximately 500 calories per day
while focusing primarily on whole foods. Participants
were encouraged to increase their exercise, primarily
through walking, which was tracked using wireless activ-
ity monitors. Participants received up to 11 structured
telephone calls, each lasting approximately 15 min, from
a coach/dietician who was not otherwise affiliated with
the trial during the first 26 weeks. Telephone calls were
based on a pre-set curriculum that was modelled after a
Diabetes Prevention Program and Look AHEAD lessons
(22,23) and focused on topics such as reducing calories
and healthy eating, increasing physical activity, managing
stress, navigating difficult situations and rebounding from
lapses. UC was a site-based lifestyle intervention pro-
gram intended to mimic the weight loss support that
might typically be provided to patients in a primary care
setting. UC participants were instructed at baseline and
at week 10 to follow an exercise prescription that primarily
consisted of walking and a hypocaloric diet, with a target
daily caloric deficit of 500 kcal. UC participants were also
given support tools such as a nutrition tracker, pedometer
and healthy weight literature (24).

Treatment period (week 1 through week 26)

Following a screening period, participants were random-
ized in a 1.75:1 ratio to receive either open-label active
study medication (NB) along with CLI (NB + CLI) or UC.
In accordance with prescribing information, participants
randomized to NB + CLI initiated treatment with NB at a
daily dose of 8 mg naltrexone/90 mg bupropion and esca-
lated their dose over the subsequent 3 weeks. In addition,
an evaluation of weight loss was performed in the NB +
CLI group at week 16, with participants discontinued from
NB if they had not lost at least 5% of their baseline body
weight. Based on analysis of the phase 3 data, discontin-
uation of treatment at week 16 in the absence of at least a
5% reduction in body weight is part of the product label-
ling for NB (25). Additionally, participants were to discon-
tinue NB if they experienced increases above baseline in
systolic or diastolic blood pressure (BP) of ≥10 mm Hg
at both week 10 and week 16.

Sample size determination

Based on the predicted difference in discontinuation rates
and effect of a week 16 weight assessment, a randomiza-
tion ratio of 1.75:1 was adopted. A total of 242 partici-
pants was sufficient to provide ≥90% power to detect a
significant difference (α = 0.05) between the treatment
groups at week 26 for the per protocol (PP) population

using a two-sample t-test assuming a true mean differ-
ence of 0.6 common standard deviation. The assump-
tions are based on data from the NB phase 3 trials and
publications pertaining to US for obesity (26,27).

Study endpoints

Patient-reported outcomes included the IWQOL-Lite,
BES and ASEX. The BES is not a diagnostic tool for binge
eating disorder, as studies have shown poor concurrence
between BES scores, other scales and various diagnostic
criteria (28–30). Instead, it is a measure of behavioural
manifestations and feelings and cognitions associated
with binge eating, with higher scores indicating greater
levels of binge eating behaviour (31). Total BES scores
can range from 0 to 46 and are summarized categorically
where scores less than or equal to 17 suggest that there
is no significant binge eating, scores from 18 to 26 sug-
gest moderate levels of binge eating and scores greater
than or equal to 27 suggest severe levels of binge eating.

Arizona Sexual Experiences Scale is a measure of self-
assessed sexual function, with higher scores indicating
greater dysfunction (32). This questionnaire was chosen
because of its brevity and ease of use. It consists of
five questions that quantify sex drive, arousal, vaginal
lubrication/penile erection, ability to reach orgasm and sat-
isfaction from orgasm. Except for one anatomically specific
question, the questionnaire is identical for men andwomen.
With a minimum value of 1 and a maximum value of 6 for
each question, the total score for the questionnaire ranges
from 5 to 30. The questionnaire, because of the limited
number of questions, is easily completed in a timely man-
ner. ASEX scores are correlated with clinician-diagnosed
dysfunction if any of the following criteria are met: (1) a total
score of greater than or equal to 19, (2) any single section
with a score of greater than or equal to 5 or (3) any three
sections with individual scores greater than or equal to 4.

Impact of Weight on Quality of Life-Lite consists of a
total score, which measures overall weight-related quality
of life. The total score is composed of five domain scores:
physical function, self-esteem, sexual life, public distress
and work (33). The total score and the subscale scores
are transformed into a 0–100 scale where 100 represents
the best quality of life. Clinically meaningful improvement
in IWQOL-Lite total score was defined according to a
published algorithm as +7.7 to +12 points per participant,
depending upon baseline severity of impairment (34). It is
worth noting that the IWQOL-Lite’s ‘sexual life’ domain
addresses enjoyment, avoidance and desire related to
sexual activity as it relates to an individual’s weight. The
ASEX scale address specific aspects of sexual perfor-
mance, outside of the context of an individual’s weight,
providing justification for the collection of the ASEX
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questionnaire in addition to collection of the IWQOL-Lite
questionnaire. PROs were measured at baseline (prior to
receiving treatment) and while receiving treatment at
week 16 and week 26. Additional outcomes collected in
this trial, which have been summarized in a prior publica-
tion, included percent change in body weight, vital signs
and obesity-related risk factors (20).

Statistical analysis

The analysis of continuous variables was based on the
adjusted least-squares (LS) means estimated using anal-
ysis of covariance (ANCOVA), using the week 26 PP popu-
lation (defined as modified intent-to-treat participants in
compliance with the protocol in the controlled treatment
period), with no imputation of missing data. Categorical
analyses for body weight were assessed using a logistic
regression model with treatment group and baseline
BMI category as factors and with baseline body weight
as a covariate. Categorical analyses of BES and ASEX
scores were performed using shift analysis and the
Cochran–Mantel–Haenszel test comparing groups with
baseline BMI category (<35, ≥35 to <40, ≥40 kg m�2)

as a stratification factor. For treatment comparisons, LS
mean with standard error of mean (SEM), LS mean differ-
ence and P value from ANCOVA and odds ratio with 95%
confidence interval from logistic regression are reported.
Adverse events were summarized in the intent-to-treat
(ITT) population.

Analyses were performed on observed data only.
Because the analyses were performed in a PP analysis
population, missing data were essentially non-existent.
All statistical tests were performed based on a two-sided
hypothesis test at the 0.05 level of significance. All
statistical analyses were performed using SAS® software
(Version 9.3, SAS Institute Inc., Cary, NC).

Results

Baseline characteristics and participant disposition

A total of 242 participants (ITT) were randomized and
treated: 153 participants to the NB + CLI group and 89
participants to the UC group (Figure 1). Of the 242
randomized participants, the week 26 PP population
included 153 participants (71 in the NB + CLI group and

Participants Screened 

N=300

Incl/excl criteria n=43

Withdrawn consent n=3

Other n=12

Screen Failures

N=58

Usual Care

N=89

Discontinued Full 
Participation up

to Week 26

N=7

AE n=0 

Wk 16 N/A

LTFU n=5 

Other n=2 

Completed 
26 Weeks

N=82

Discontinued 
Full Participation 

up to Week 26

N=82

AE n=35 

Wk 16 n=32

LTFU n=9 

Other n=6 

Completed 
26 Weeks

N=71

NB + CLI

N=153

Figure 1 Participants and group assignments. A total of 242 intent-to-treat participants were randomly assigned 1.75:1 to NB + CLI and
UC groups. AE, adverse event; LTFU, lost to follow-up; Other, protocol deviation or withdrawal of consent; N/A, not applicable; CLI, compre-
hensive lifestyle intervention; NB, sustained release combination of naltrexone and bupropion; Wk 16, evaluation to continue treatment at week
16 visit.
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82 in the UC group) who completed the 26-week con-
trolled treatment period, and were administered PROs.
Participant demographics are summarized in Table 1.
Within the ITT population, the most common reason for
discontinuation from the NB + CLI group within the first
26 weeks was due to adverse events (n = 35 of 153,
22.9%), followed by discontinuation due to insufficient
weight loss and/or elevated BP at week 16 [n = 32 of
153; 20.9% (n = 29 not satisfying the weight criteria
alone, n = 1 had BP elevations that met the criteria for
discontinuation alone and n = 2 were discontinued due
to both weight and BP criteria)]. The most common
reason for discontinuation from the UC group was lost
to follow-up (n = 5 of 89, 5.6%). It is important to note
that unless otherwise specified, reported results for
NB + CLI participants at week 26 exclude participants
who did not lose at least 5% of their baseline body weight
at week 16.

Summary of previously published results from this
trial

As previously published, participants in the PP population
treated with NB + CLI demonstrated a significant de-
crease in body weight compared with those in the UC
group at week 26 (9.46% reduction in the NB + CLI group;
0.94% reduction in the UC group; 8.52% difference,
P < 0.0001). Consistent with the greater percentage body
weight reduction observed in the NB + CLI group, signif-
icantly more NB + CLI participants achieved ≥5% weight

loss than UC participants at week 26 [84.5% NB + CLI vs.
12.2% UC (P < 0.0001)]. Similarly, significantly more
NB + CLI participants achieved ≥10% weight loss than
UC participants at week 26 [42.3% NB + CLI vs. 3.7%
UC (P < 0.0001)]. In comparison with participants in the
UC group, participants in the NB + CLI group also had
significantly greater improvements in obesity-related risk
factors including waist circumference, triglycerides, glu-
cose, insulin, a measure of insulin resistance (HOMA-IR)
and high-density lipoprotein cholesterol (20).

Treatment with NB + CLI led to greater improve-
ments in Impact of Weight on Quality of Life-Lite

At both week 16 and 26, compared with participants
treated with UC, participants in the NB + CLI group had
a significantly greater increase in IWQOL-Lite total score
(LS mean difference at week 16: 14.6, P < 0.0001; week
26: 17.4, P < 0.0001) (Figure 2a). By week 26, 67% of
NB + CLI-treated participants achieved a clinically mean-
ingful improvement in IWQOL-Lite total score, vs. 20% of
UC participants (odds ratio 8.17, P < 0.0001). A signifi-
cant increase in score was also observed across all five
IWQOL-Lite domains, with the largest increases in the
physical function, self-esteem and sexual life subscales
(P < 0.0001) (Figure 2b). In general, improvement in
IWQOL-Lite total score was greater with greater weight
loss in the NB + CLI group (Figure 2c).

Treatment with NB + CLI led to greater reductions in
binge eating

The BES was used to assess patient-reported control
over eating behaviour. Mean (SD) score at baseline of
15.0 (8.6) in NB + CLI and 15.8 (8.6) in UC participants in-
dicated that on average, the group did not have a signifi-
cant problem with binge eating behaviour; 11% of NB +
CLI and 10% of UC participants were rated as having a
severe binge eating problem at baseline. Participants in
the NB + CLI group had a decrease in BES total score
compared with a slight increase in the UC group
(LS mean difference at week 16: �7.8, P < 0.0001; week
26: �7.9, P < 0.0001) (Figure 3a). Shifts from baseline in
BES severity category at week 26 are summarized in
Table 2. At week 26, a significantly higher proportion of
participants in the NB + CLI group had reduction in BES
severity (i.e. shift from a more severe to less severe cate-
gory) compared with participants in the UC group
(P < 0.0001) (Table 2). In participants with moderate or
severe BES scores at baseline, categorical improvement
was observed in 91% of NB + CLI participants vs. 18%
in UC. Among participants with moderate or severe
(i.e. total BES score 18 or greater) binge eating at baseline

Table 1 Participant demographic and baseline characteristics

Parameter
Usual care
(N = 82)

NB + CLI
(N = 71)

Age (years), mean (SD) 48 (10) 48 (9)
Sex (% female) 87 80
Race (%)

White 74 86
Black or African American 24 14
Other 1 0

Weight (kg), mean (SD) 100 (17) 102 (15)
IWQOL-Lite total score,
mean (SD)

63.8 (16.5) 67.1 (17.5)

BES total score, mean (SD) 15.8 (8.6) 15.0 (8.6)
% With moderate/severe

problem
41 32

ASEX total score, mean (SD) 16.3 (4.5) 15.8 (4.1)
% With dysfunctional status 45 35

Data are mean (SD) or percentage of participants.
ASEX, Arizona Sexual Experiences Scale; BES, Binge Eating Scale;
CLI, comprehensive lifestyle intervention; IWQOL, Impact of Weight
on Quality of Life; NB, sustained release combination of naltrexone
and bupropion.
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[n = 23 (32%) in NB + CLI, n = 34 (41%) in UC partici-
pants], participants in the NB + CLI group experienced a
greater reduction in BES at week 26 compared with the
UC group [LS mean (SEM): NB + CLI, 12.0 (1.3); UC, 1.2
(1.1), P < 0.0001] (Figure 3b).

Treatment with NB + CLI led to greater improve-
ments in Arizona Sexual Experiences Scale

At baseline, 25 (35%) of NB + CLI participants and 37
(45%) of UC participants met the ASEX criteria for sexual
dysfunction (Table 1). At weeks 16 and 26, participants in
the NB + CLI group had a significantly greater decrease in
ASEX total score compared with the UC group (LS mean
difference at week 16: �1.7, P = 0.0005; week 26: �2.1,
P < 0.0001). At week 26, participants in the NB + CLI
group had a favourable pattern of categorical shifts in
ASEX dysfunction compared with participants in the UC
group (Table 3). Among participants with ASEX scores

indicative of dysfunction at baseline, participants in the
NB + CLI group experienced a greater improvement in
ASEX at week 26 compared with the UC group [LS mean
(SEM): NB + CLI, �3.6 (0.8); UC, �0.3 (0.7), P = 0.0011]
(Figure 4a). Over half (58%) of NB + CLI participants
who met the ASEX criteria for sexual dysfunction no
longer met such criteria, compared with 19% of UC
participants (Figure 4b).

The change in ASEX total score and the change in
IWQOL-Lite sexual domain score are correlated in a
concordant manner in the NB-treated participants,
meaning that improvement (i.e. a decrease) in ASEX
score also tended to pair with improvement (i.e. an in-
crease) in IWQOL-Lite sexual domain score, even
though the objectives of the two questionnaires are
somewhat different. The magnitude of the correlation
was generally in the range of �0.3 to �0.2 and was
similar between week 16 and week 26 in participants
receiving NB.
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Figure 2 Change in Impact of Weight on Quality of Life-Lite (IWQOL-Lite). (a) Change in total score from baseline at weeks 16 and 26. (b)
Change in IWQOL-Lite subscale scores from baseline to week 26. Change in score was greater in NB + CLI than UC for all subscales. (c) Change
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Week 16 results (modified intent-to-treat
population)

As a sensitivity analysis, PRO data at week 16 were also
reported for the modified ITT (mITT) population, defined
as participants who had a baseline body weight measure-
ment, had at least one postbaseline body weight mea-
surement and completed the week 2 study visit while on
study medication. Of the 242 randomized participants,
the week 16 mITT population included 82 UC participants
and 108 NB + CLI participants. Treatment differences at
week 16 between UC and NB + CLI tended to be blunted
in the mITT population relative to those in the PP popula-
tion, but these differences were still significant. LS mean
treatment differences were IWQOL-Lite total score (12.4,

P < 0.0001), BES (�5.4, P < 0.0001) and ASEX (�1.2,
P = 0.0093).

Safety

Safety and tolerability of NB were thoroughly studied in
the phase 3 trials; therefore, only adverse events (AEs)
leading to discontinuation of study medication and
serious AEs were collected in this trial. AEs leading to
discontinuation of full participation before week 26 in
the NB + CLI group included nausea (10.5%); anxiety
(3.3%); headache, hypertension, insomnia and palpita-
tions (1.3% each); and diarrhea, dizziness, gastroesopha-
geal reflux disease, irritability, pruritus and vomiting (0.7%
each). AEs leading to discontinuation of full participation
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Figure 3 Binge Eating Scale. (a) Change in total BES from baseline. (b) Total score over time for NB participants with and without significant
binge eating problem at baseline (dashed lines provide reference to cut-off thresholds for binge eating). Total score ≤17 indicates no significant
binge eating problem, scores from 18 to 26 indicate moderate binge eating and scores ≥27 indicate severe binge eating. (c) Participants with
moderate or severe binge eating at baseline (i.e. BES score >17). Proportion of participants with improvement in Binge Eating Scale categori-
zation from baseline to week 26. A greater proportion of NB + CLI (91.3%) than UC (17.6%) participants improved in BES categorization from
baseline to week 26 (P < 0.001). For all panels, points represent least square means and error bars are standard error, ***P < 0.001 when UC is
compared with NB + CLI for the same time point.
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before week 26 in the UC group included one incidence of
sphincter of oddi dysfunction (1.1%). Serious AEs in-
cluded one incidence of breast cancer in an NB + CLI

participant, diagnosed 3 months into NB treatment. The
investigator deemed this event not related to NB.

Discussion

In this randomized open-label trial designed to approxi-
mate the real-world setting, treatment with 32 mg naltrex-
one SR/360 mg bupropion SR (NB + CLI), in a manner
consistent with its prescribing information, was shown to
result in significantly greater improvements in weight-
related quality of life, control over eating behaviour and
sexual function scores compared with treatment with
UC, a diet and exercise advice program designed to re-
flect what a patient might receive in a primary care setting.

Prior studies have shown that following weight loss in-
terventions, subjects experience significant improve-
ments in weight-related quality of life with improvements
often occurring early in the weight loss experience when
weight loss is rapid (4). IWQOL-Lite was previously mea-
sured in four randomized double-blind NB phase 3 trials
for 56 weeks (19). Pooled results across these four trials
showed significant improvement in NB participants com-
pared with placebo in change in IWQOL-Lite total score
from baseline as early as week 8. The majority of NB
score improvements occurred by week 28 and were
maintained at week 56; improvements in weight-related
quality of life were associated with reductions in weight.
Approximately half of pooled NB patients compared with
32% of pooled placebo patients achieved clinically mean-
ingful improvements in IWQOL-Lite total score. Similarly,
in this trial, significantly greater improvements in

Table 2 Shift from baseline in Binge Eating Scale total score severity
category at week 26

Parameter
Usual Care

(N = 82) n (%)
NB + CLI

(N = 71) n (%)

na 82 71
Improved 21 (29.6)

From moderate to none 5 (6.1) 14 (19.7)
From severe to none 1 (1.2) 2 (2.8)
From severe to moderate 0 (0.0) 5 (7.0)

No change 61 (74.4) 48 (67.6)
From none to none 37 (45.1) 46 (64.8)
From moderate to moderate 17 (20.7) 1 (1.4)
From severe to severe 7 (8.5) 1 (1.4)

Worsened 15 (18.3) 2 (2.8)
From none to moderate 9 (11.0) 2 (2.8)
From none to severe 2 (2.4) 0 (0.0)
From moderate to severe 4 (4.9) 0 (0.0)

P valueb <0.0001

BES scores were categorized as follows: none = scores ≤17 indicated
no significant binge eating, moderate = scores from 18 to 26 (inclu-
sive), severe = scores ≥27 indicated severe levels of binge eating.
BES, Binge Eating Scale; CLI, comprehensive lifestyle intervention;
NB, sustained release combination of naltrexone and bupropion.
aThe number of participants with a score at both baseline and the
week 26 visit. The percentages are calculated based on this n.
bFrom a Cochran–Mantel–Haenszel test comparing shift frequencies
for participants assigned to NB + CLI to those assigned to usual care,
stratified by baseline BMI category.

Table 3 Shifts from baseline in patient-reported Arizona Sexual Experiences Scale total score dysfunction categories at week 26

Parameter
Usual care

(N = 82) n (%)
NB + CLI

(N = 71) n (%)

na 79 70
Improved 7 (8.9) 14 (20.0)

From dysfunctional to not dysfunctional 7 (8.9%) 14 (20.0)
No change 69 (87.3) 50 (71.4)

Not dysfunctional at baseline and week 26 40 (50.6) 40 (57.1)
Dysfunctional at baseline and week 26 29 (36.7) 10 (14.3)

Worsened 3 (3.8) 6 (8.6)
From not dysfunctional to dysfunctional 3 (3.8) 6 (8.6)

P valueb 0.0040

ASEX results were correlated with the presence of clinician-diagnosed sexual dysfunction if one or more of the following criteria were met:
(1) total score ≥19, (2) any individual score of ≥5 and (3) any three items with an individual score of ≥4. An assessment meeting one or more
of these criteria was classified as ‘dysfunctional’.
ASEX, Arizona Sexual Experiences Scale; CLI, comprehensive lifestyle intervention; NB, sustained release combination of naltrexone and
bupropion.
aThe number of participants with a score at both baseline and the week 26 visit. The percentages are calculated based on this n.
bFrom a Cochran–Mantel–Haenszel test comparing shift frequencies for participants assigned to NB + CLI to those assigned to usual care,
stratified by baseline BMI category.
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IWQOL-Lite were observed in NB + CLI compared with
UC as early as week 16 (the earliest timepoint measured)
and maintained at week 26, with a greater proportion of
NB + CLI patients achieving clinically meaningful im-
provements in IWQOL-Lite (67 vs. 20%) at week 26. Col-
lectively, these results reaffirm prior reports of improved
weight-related quality of life for patients with obesity in
the presence of weight loss (35).

Many medications under investigation for or approved
for long-term weight management have demonstrated
improvements in BES scores (36–38). Although NB is
not indicated for the treatment of BED, this trial aimed to
evaluate changes in BES results at 26 weeks in partici-
pants with 5% weight loss after 16 weeks of NB + CLI,
compared with participants who were not treated with
NB. BES scores have also been used in the evaluation
of participants undergoing pharmaceutical treatment for
obesity, both with (rimonabant, sibutrimine) (36,37) and
without (pramlitide) (38) BED. These studies showed re-
ductions in baseline BES scores ranging from 25 to
51% across all three evaluations. Previously, BES scores
were assessed in an open-label, single-arm study of par-
ticipants with obesity and major depressive disorder
(MDD) who were treated with NB and dietary and
behaviour counselling for 24 weeks (39). The BES results
from this current study are the first reported in a more
typical real-world NB population. Mean baseline BES
scores were notably higher in participants with MDD
and obesity compared with the NB + CLI participants in
this trial (28.4 vs. 15.0). However, both cohorts

demonstrated significant reductions in BES scores with
NB treatment over the study period (57 and 45% reduc-
tion in participants with MDD and the current study popu-
lation, respectively), supporting the notion that NB may
help participants across a range of baseline BES scores
control their eating behaviour. It should be noted, how-
ever, that participants in the current study with baseline
BES scores of 17 or less (i.e. those defined by the scale
as having little to no binge eating problem) had a smaller
reduction in BES score over time, likely reflecting a floor
effect of the measure. Although eating behaviour/binge
eating was not directly assessed in the placebo-
controlled, double-blind, phase 3 studies, increased con-
trol of eating was demonstrated by the results of question
19 of the Control of Eating Questionnaire (“Generally, how
difficult has it been to control your eating?”) (15,16,18).

Arizona Sexual Experiences Scale was developed in
response to the need for developing a more pertinent,
expedient and less intrusive method for evaluating psy-
chotropic drug-induced sexual dysfunction and changes
in sexual function (32). It has not been widely used in
patients undergoing weight loss interventions; however,
it has previously been used to successfully detect
changes in sexual function in populations outside of psy-
chotropic drug use (40–42). Prior studies of weight loss
interventions for populations with obesity have reported
improvements in the Female Sexual Functioning Index
as a result of weight loss (5,10,43). In this study, partici-
pants in the NB + CLI group had greater improvements
in ASEX scores compared with participants in the UC
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Figure 4 Arizona Sexual Experiences Scale. (a) Change in total ASEX from baseline. Results are displayed for the entire PP population (groups
‘NB + CLI PP’ and ‘UC PP’) as well as those participants who were classified as having sexual dysfunction at baseline (groups ‘NB + CLI dys-
function’ and ‘UC dysfunction’). (b) Proportion of participants with improvement in ASEX categorization from baseline to week 26 in the popu-
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group (LS mean difference at week 26: �2.1, P < 0.0001).
Although this is the first trial to report ASEX results in
an NB population, topics of sexual life and sexual function
in patients with obesity have been previously studied.
In a study of participants seeking various obesity inter-
vention methods, higher BMI was associated with greater
impairments in sexual quality of life as assessed by the
sexual life subscale of the IWQOL-Lite scale including
lack of enjoyment of sexual activity, lack of sexual
desire, difficulties with sexual performance and avoid-
ance of sexual encounters due to weight (44). In NB
phase 3 studies, the IWQOL-Lite subscore for sexual
life was significantly improved at week 56 in NB partici-
pants compared with placebo. Sexual function results
in NB + CLI participants from the current trial include
significant reduction from baseline in percentage of pa-
tients with sexual dysfunction and greater improvement
in ASEX scores when compared with participants treated
with UC. These results are supportive of previous results
describing improvements in sexual function observed in
patients taking bupropion, a component of NB, for major
depressive disease (12).

A caveat of this trial is inherent to its design. To
test NB effects in a manner consistent with the ap-
proved prescribing information, continued participation
in the NB treatment group was limited to those who
responded to the drug by demonstrating 5% weight
loss at week 16, whereas no such limitation applied to
the control group. In pooled phase 3 studies, approxi-
mately 51% of NB-treated participants achieved weight
loss of at least 5% at week 16 (25). In the current
trial, up to an additional 32 participants (approximately
45% more participants) may have been included in the
NB + CLI analysis without the use of these criteria. The
authors acknowledge that the use of a selection variable
(weight loss) that has a known relationship with the study
outcomes (IWQOL-Lite, ASEX and BES) may inflate the
observed effect size of the treatment group. Although
the differences between NB + CLI and UC were greater
in the PP population than the mITT population, signifi-
cantly greater improvements in outcomes for NB + CLI
compared with UC were observed in both populations.
Other limitations of the present trial include the high
number of dropouts, and its open-label nature, which
can have a meaningful impact on patient-reported data.
The NB phase 3 trials were specifically designed to test
the effects of NB, and thus utilized a common lifestyle
intervention program in both NB and placebo groups.
The study design in the current trial compared lifestyle
intervention that is common in clinical care for patients
initiating treatment for weight loss (i.e. encouragement
to lose weight, educational materials and tools designed
to enable weight loss, but without regular, consistent

reinforcement of the behaviour change), against a more
supportive lifestyle intervention combined with NB treat-
ment with the specific goal of generating results that
may be reflective of those observed when NB is used as
intended in a clinical setting. The lack of a CLI group with-
out study medication could be viewed as a limitation, as
one cannot estimate the contribution from NB and CLI
separately to the observed weight loss, or improvements
in patient-reported sexual function, binge eating scale
scores and quality of life observed in this study. Further,
participants in the NB + CLI group received coaching on
behaviour modifications that may have impacted BES
scores; given that there was no CLI only group, it is not
possible to tell whether the improvements in the BES
scores in NB + CLI vs. UC are reflective of NB, CLI or a
combination of the two.

This trial, conducted to approximate the real-world
experience, is consistent with and builds on the results
of the previous NB phase 3 clinical trials, all of which
demonstrated that NB used as an adjunct to lifestyle
modification is associated with weight-related quality of
life improvements greater than those seen with placebo
participants receiving the same lifestyle intervention in
participants with overweight or obesity (15,16,18). This
trial assessed the effects of NB in the population of partic-
ipants who responded to the medication by losing at least
5% of their initial body weight by week 16; prior studies
did not include this efficacy assessment. These results
strengthen the body of evidence suggesting combination
therapy of NB along with lifestyle to promote weight loss
is a promising approach to lowering the prevalence of
obesity while simultaneously improving health-related
quality of life and sexual function while increasing control
over eating behaviour.

Conclusion

Greater improvements in weight-related quality of life,
control over eating behaviour and sexual function were
observed in participants treated with NB + CLI compared
with participants treated with UC.
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