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Effect of naltrexone plus bupropion on weight loss in
overweight and obese adults (COR-1): a multicentre,
randomised, double-blind, placebo-controlled, phase 3 trial

Frank L Greenway, Ken Fujioka, Raymond A Plodkowski, Sunder Mudaliar, Maria Guttadauria, Janelle Erickson, Dennis D Kim,
Eduardo Dunayevich, for the COR-I Study Group*

Summary

Background Despite increasing public health concerns regarding obesity, few safe and effective drug treatments are
available. Combination treatment with sustained-release naltrexone and bupropion was developed to produce
complementary actions in CNS pathways regulating bodyweight. The Contrave Obesity Research I (COR-I) study
assessed the effect of such treatment on bodyweight in overweight and obese participants.

Methods Men and women aged 18-65 years who had a body-mass index (BMI) of 30-45 kg/m?2 and uncomplicated
obesity or BMI 27-45 kg/m?2 with dyslipidaemia or hypertension were eligible for enrolment in this randomised,
double-blind, placebo-controlled, phase 3 trial undertaken at 34 sites in the USA. Participants were prescribed mild
hypocaloric diet and exercise and were randomly assigned in a 1:1:1 ratio to receive sustained-release naltrexone
32 mg per day plus sustained-release bupropion 360 mg per day combined in fixed-dose tablets (also known as NB32),
sustained-release naltrexone 16 mg per day plus sustained-release bupropion 360 mg per day combined in fixed-dose
tablets (also known as NB16), or matching placebo twice a day, given orally for 56 weeks. The trial included a 3-week
dose escalation. Randomisation was done by use of a centralised, computer-generated, web-based system and was
stratified by study centre. Co-primary efficacy endpoints at 56 weeks were percentage change in bodyweight and
proportion of participants who achieved a decrease in bodyweight of 5% or more. The primary analysis included all
randomised participants with a baseline weight measurement and a post-baseline weight measurement while on
study drug (last observation carried forward). This study is registered with ClinicalTrials.gov, number NCT00532779.

Findings 1742 participants were enrolled and randomised to double-blind treatment (naltrexone 32 mg plus bupropion,
n=583; naltrexone 16 mg plus bupropion, n=578; placebo, n=581). 870 (50%) participants completed 56 weeks of
treatment (n=296; n=284; n=290, respectively) and 1453 (83%) were included in the primary analysis (n=471; n=471;
n=511). Mean change in bodyweight was -1-3% (SE 0-3) in the placebo group, —6-1% (0-3) in the naltrexone 32 mg
plus bupropion group (p<0- 0001 vs placebo) and -5 - 0% (0 - 3) in the naltrexone 16 mg plus bupropion group (p<0-0001
vs placebo). 84 (16%) participants assigned to placebo had a decrease in bodyweight of 5% or more compared with 226
(48%) assigned to naltrexone 32 mg plus bupropion (p<0-0001 vs placebo) and 186 (39%) assigned to naltrexone
16 mg plus bupropion (p<0- 0001 vs placebo). The most frequent adverse event in participants assigned to combination
treatment was nausea (naltrexone 32 mg plus bupropion, 171 participants [29 - 8%]; naltrexone 16 mg plus bupropion,
155 [27-2%]; placebo, 30 [5-3%]). Headache, constipation, dizziness, vomiting, and dry mouth were also more
frequent in the naltrexone plus bupropion groups than in the placebo group. A transient increase of around
1-5 mm Hg in mean systolic and diastolic blood pressure was followed by a reduction of around 1 mm Hg below
baseline in the naltrexone plus bupropion groups. Combination treatment was not associated with increased
depression or suicidality events compared with placebo.

Interpretation A sustained-release combination of naltrexone plus bupropion could be a useful therapeutic option for
treatment of obesity.

Funding Orexigen Therapeutics.

Introduction reduced bodyweight with diet and exercise alone’

Obesity is associated with increased risk for type 2
diabetes, cardiovascular disease, cancer, and other
disorders, yet few drugs for treatment of obesity are
available.”” Moderate weight loss of 5-10% improves
glycaemic control, reduces risk of comorbid disorders
such as hypertension and dyslipidaemia,** improves
quality of life,’ and might reduce mortality;* however,
many individuals are not able to maintain moderately
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Bariatric surgery can yield long-term weight loss of
15-25% but is generally deemed inappropriate for most
overweight or obese individuals because of perioperative
and postoperative risk.’

Research on CNS pathways that regulate food intake
and bodyweight has identified two key systems: the
hypothalamic melanocortin system, which integrates
inputrelated to energy balance and produces anorexigenic
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294 discontinued treatment
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122 adverse event
76 lost to follow-up
63 withdrew consent
12 participant judged weight
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| 581 assigned to placebo

291 discontinued treatment
1enrolled but did not meet
study criteria
3 study drug not dispensed
90 withdrew consent
66 lost to follow-up
56 adverse event
40 participant judged weight
loss to be insufficient
15 drug non-compliance
7 protocol non-compliance
13 other
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296 completed treatment

471 in the primary analysis
populationt

573 in the safety analysis
populationt

284 completed treatment

471 in the primary analysis
populationt

569 in the safety analysis
populationt

290 completed treatment

511 in the primary analysis
populationt

569 in the safety analysis
populationt

Figure 1: Trial profile

Study duration was 56 weeks, including a 3-week dose-escalation. *Reasons for ineligibility of excluded adults are not available. 1The primary analysis population
included all randomised participants with a baseline weight measurement and a post-baseline weight measurement while on study drug. Missing data was imputed
by use of the last observation carried forward method. $The safety analysis included all randomised participants who took one or more tablets of study drug and had

at least one investigator contact or assessment any time after starting treatment.

signalling, and the mesolimbic reward system, which
modulates reward value and goal-oriented behaviour.*
Development of successful drugs for treatment of obesity
has been limited, possibly because of the complexity of
these multiple systems and intrinsic bias towards energy
conservation.”® Combinations of drugs that target
multiple systems are common in treatment of diabetes’
and hypertension® and might be effective in obesity.
Combined treatment with sustained-release naltrexone
and bupropion (Contrave, Orexigen, La Jolla, CA, USA)
was developed to stimulate hypothalamic pro-
opiomelanocortin neurons with bupropion while

simultaneously ~ blocking  opioid-mediated  pro-
opiomelanocortin  autoinhibition with naltrexone."
Additionally, the pharmacology and therapeutic

applications for naltrexone and bupropion in addictive
disorders, as well as preclinical data indicating that
synergism of these drugs in midbrain dopamine areas
reduces food intake,” suggest that the mechanism of
action of this combination might also be modulation of
mesolimbic reward pathways.

Initial studies in overweight and obese adults suggest
that treatment with a combination of naltrexone plus
bupropion produces greater weight loss than the sum of

the individual monotherapies.™™ Here, we present the
largest of four recently completed phase 3 studies in the
Contrave Obesity Research (COR) programme. COR-I
was a 56-week trial that assessed the efficacy, safety, and
tolerability of two doses of naltrexone plus bupropion
over 1 year in overweight and obese participants.

Methods
Study design and participants
COR-I was a phase 3, randomised, double-blind, placebo-
controlled, 56-week study. The protocol for the trial is
available from the sponsor. Men and women aged
1865 years were eligible for inclusion if they had BMI
3045 kg/m2 and uncomplicated obesity, or BMI 2745 kg/
m2 and controlled hypertension or dyslipidaemia, or both.
The study was undertaken in 34 centres in the USA from
October, 2007, until May, 2009. Study centres were a
combination of academic and primary care centres.
Women of childbearing potential were required to use
effective contraception and excluded if they were
pregnant or lactating. Participants were ineligible if
they had obesity of known endocrine origin; type 1 or
type 2 diabetes; cerebrovascular, cardiovascular, hepatic,
or renal disease; previous surgical or device intervention
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for obesity; or loss or gain of more than 4 kg within
3 months before randomisation. Additional exclusion
criteria included history of seizures or serious
psychiatric illness, treatment with bupropion or
naltrexone in the previous 12 months, and history of
drug or alcohol misuse in the previous 12 months. No
additional weight loss drugs besides double-blind study
treatment were allowed.

After commencement of the trial, the protocol was
amended to include enrolment of participants taking
B blockers, since these agents are common medications in
people who are overweight or obese.

All participants provided written informed consent. The
protocol was approved by each participating institution.
The study complied with Good Clinical Practice standards
and the Declaration of Helsinki.* An independent data
safety monitoring committee undertook a prespecified
interim safety review after 50% of the study population
had completed 20 weeks of treatment.

Randomisation and masking

Participants were randomly assigned in a 1:1:1 ratio to
receive a fixed oral dose of sustained-release 32 mg per
day naltrexone plus sustained-release 360 mg per day
bupropion (8 mg naltrexone/90 mg bupropion in each
tablet, two tablets taken twice a day), sustained-release
16 mg per day naltrexone plus sustained-release 360 mg
per day bupropion (4 mg naltrexone/90 mg bupropion in
each tablet, two tablets taken twice a day), or matching
placebo twice a day. The study included a 3-week dose
escalation, beginning with a quarter of the full dose and
increasing it weekly; the full dose was reached at week 4.
Randomisation was done by use of a centralised,
computer-generated, web-based system and was stratified
by study centre. Participant enrolment and assignment
to trial groups was done by an automated system. The
computer-generated randomisation schedule was
prepared by Almac Clinical Services and centrally
administered by use of a web-based clinical supply
management system (WebEZ). Study site personnel,
participants, and the study team were masked to
treatment assignment; blinding was maintained apart
from in an emergency. Active drug and placebo tablets
were identical in appearance.

Procedures and endpoints
Participant assessments were undertaken at screening
and every 4 weeks. At baseline and at 12, 24, 36, and
48 weeks, participants in each group were instructed to
follow a hypocaloric diet (500 kcal per day deficit based
on the WHO algorithm for calculating resting metabolic
rate) and were given advice on lifestyle modification
(including instructions to increase physical activity).
Data for compliance with diet and exercise instruction
were not obtained.

The co-primary efficacy endpoints were percentage
change in bodyweight and proportion of participants with a
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decrease in bodyweight of 5% or more from baseline at
week 56. Additional endpoints were proportion of
participants with decrease in bodyweight of 10% or more
and 15% or more, change in cardiometabolic risk factors,
patient-reported measures of appetite, control of eating and
food craving, depressive symptoms, and weight-related
quality of life. After commencement of the trial, the order of
the closed testing procedure was revised (before unblinding
of the study) on the basis of results of the first completed
study in the COR programme.”

Bodyweight and vital signs were measured at each visit.
Fasting glycaemic variables, high-sensitivity C-reactive
protein, and lipids were measured at baseline, week 28,
and week 56. Blood samples were analysed in a central
laboratory (Quintiles Laboratories, Marietta, GA, USA).
Questionnaires were administered at baseline and
weeks 8, 16, 28, and 56. These included the Impact of
Weight on Quality of Life-Lite (IWQOL-Lite),’ Food
Craving Inventory (FCI),* and Control of Eating
Questionnaire (COEQ).” The FCI measures cravings for
specific food items, which are aggregated into four
subscales. The COEQ is composed of 20 visual analogue
scales (shown to be reliable in appetite research®")
designed to assess various aspects of appetite, food
craving, eating behaviour, and mood. Participants who
terminated the study early were encouraged to return for
bodyweight and waist circumference measurements at
week 28 or week 56.

Safety assessments consisted of evaluation of treatment-
emergent adverse events, concomitant medications, vital
signs, and clinical laboratory measures (recorded at each
visit); as well as electrocardiograms and physical
examinations. Depressive symptoms (including sadness,

Placebo Naltrexone Naltrexone
(n=581) 16 mg plus 32 mg plus
bupropion bupropion
(n=578) (n=583)
Age (years) 437(111)  444(113) 44-4(111)
Women 496 (85%) 490 (85%) 496 (85%)
Ethnic origin
White 440 (76%) 427 (74%) 440 (75%)
Black 110 (19%) 122 (21%) 106 (18%)
Other 31(5%) 29 (5%) 37 (6%)
Weight (kg) 99-5(14-3)  995(14-8) 997 (15-9)
Body-mass index (kg/m?)  36-2 (4-0) 362 (4-3) 36-1(4-4)
Current smoker 65 (11%) 56 (10%) 65 (11%)
Hypertension*® 113 (19%) 117 (20%) 130 (22%)
Dyslipidaemiat 288 (50%) 287 (50%) 284 (49%)
Data are mean (SD) or number of participants (%). Percentages may not add up to
100% because of rounding. *Diagnosed at baseline with hypertension or
prescribed antihypertensive drugs. tDiagnosed at baseline with dyslipidaemia,
hypercholesterolaemia, hypertriglyceridaemia, hyperlipidaemia, low HDL
cholesterol, or with at least one of the following values before first dose of study
drug: triglycerides 2-26 mmol/L or more, LDL cholesterol 4-14 mmol/L or more,
total cholesterol 6-22 mmol/L or more, HDL cholesterol less than 1-04 mmol/L.
Table 1: Demographics and baseline characteristics of study participants
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irritability, anxiety or tension, and suicidality), assessed
by means of the Inventory of Depressive Symptomatology
Self Report (IDS-SR),* and blood pressure were measured
for efficacy and safety. Serious adverse events were
defined by Good Clinical Practice guidelines.

Drug compliance was measured at every visit by pill
count; a compliance rate of at least 70% was deemed

Placebo Naltrexone Naltrexone
16 mg plus 32 mgplus
bupropion bupropion
Number of participants
Primary analysis population* 511 471 471
Sensitivity analysis (repeated-measures linear 536 524 538
mixed-effects model)t
Sensitivity analysis (baseline observation carried 581 578 583
forward)#
Sensitivity analysis (completers)§ 290 284 296
Change in bodyweight (%)
Primary analysis population*® -1:3% (0-3) -5-0% (0-3) -6:1% (0-3)9
Sensitivity analysis (repeated-measures linear -1-2% (0-3) -5-4% (0-3) -6:5% (0-3)
mixed-effects model)t
Sensitivity analysis (baseline observation carried -0-9% (0-3) -3:3% (0-3) -4-0% (0-3)
forward)t
Sensitivity analysis (completers)§ -1-8% (0-5) -6-7% (0-5) -8-1% (0-5)
Change in bodyweight (kg)
Primary analysis population*® -1-4(0-3) -4-9 (0-3) -6-1(0-3)
Sensitivity analysis (repeated-measures linear -1-0 (0-4) -4-7 (0-4) -5-9(0-4)
mixed-effects model)t
Sensitivity analysis (baseline observation carried -0-9 (0-3) -3:2(0-3) -3.9(03)
forward)#
Sensitivity analysis (completers)§ -1.9(0-5) -6:5(05) -8.0(0-5)
Participants with weight loss of 5% or more
Primary analysis population*® 84 (16%) 186 (39%) 226 (48%)|
Sensitivity analysis (baseline observation carried 67 (12%) 156 (27%) 180 (31%)
forward)#
Sensitivity analysis (completers)§ 67 (23%) 155 (55%) 183 (62%)
Participants with weight loss of 10% or more
Primary analysis population* 38 (7%) 95 (20%) 116 (25%)
Sensitivity analysis (baseline observation carried 30 (5%) 85 (15%) 101 (17%)
forward)#
Sensitivity analysis (completers)§ 31(11%) 85 (30%) 102 (34%)
Participants with weight loss of 15% or more
Primary analysis population*® 10 (2%) 41 (9%) 56 (12%)
Sensitivity analysis (baseline observation carried 9 (2%) 40 (7%) 51(9%)
forward)#
Sensitivity analysis (completers)§ 9 (3%) 40 (14%) 51(17%)

Data are least squares mean (SE) or number of participants (%). p<0-0001 for all comparisons between naltrexone
32 mg plus bupropion and placebo and between naltrexone 16 mg plus bupropion and placebo except where
noted. *Primary analysis population included all randomised participants with a baseline weight measurement and
a post-baseline weight measurement while on study drug. Missing data was imputed by use of the last observation
carried forward method. TA repeated-measures linear mixed-effects model based upon type Ill sums of squares in
all randomised participants with a baseline bodyweight measurement and at least one post-baseline bodyweight
measurement. $Includes all randomised participants with a baseline bodyweight measurement in which the
baseline observation was carried forward for participants who prematurely discontinued study drug. SAll
randomised participants who completed 56 weeks of treatment. §p=0-0079 and ||p=0-0099 for naltrexone 32 mg
plus bupropion compared with naltrexone 16 mg plus bupropion (exploratory analysis performed for primary
analysis population only).

Table 2: Change in bodyweight at 56 weeks
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acceptable. Non-compliant participants (<70% compliance
rate) were counselled about the importance of compliance
and re-educated on how to take study medication.
Participants who were non-compliant for 2 consecutive
months or who did not take study drug for more than
15 consecutive days were considered for discontinuation
from study.

Statistical analysis

To achieve the targeted number of exposures at 1 year,
approximately 1650 participants (550 in each group) were
to be randomly assigned to treatment. This sample size
was estimated to provide 99% power to detect a significant
difference in mean weight loss of 5% or more (>6% vs 1%
with SD 7%), and a 14% difference (64% vs 50%) in the
proportion of participants with weight loss of 5% or more
between each treatment group and placebo. These
differences were calculated on the basis of previous
experience.” Power estimates were determined by use of a
two-sample ¢ test for mean weight loss and a two-sample
continuity-corrected ¥2 test for the proportion of
participants with weight loss of 5% or more with a two-
sided significance level of 5%.

Unless otherwise specified, efficacy analyses were done
on a prospectively defined population that included all
randomised participants with a Dbaseline weight
measurement and a post-baseline weight measurement
while on study drug; the analysis at 56 weeks was done
with the last observation carried forward on study drug.
General linear models (ANCOVA) including terms for
treatment and study centre and baseline values as
covariate were used to analyse continuous endpoints.
Categorical endpoints were analysed with a logistic
regression model that included treatment and study
centre as main effects and baseline bodyweight as
covariate. To maintain the family-wise type I error rate at
5%, secondary endpoints were analysed in a
predetermined sequence for each experimental group
versus placebo, beginning with the proportion of
participants with a decrease in bodyweight of 10% or
more, and continuing with the change from baseline in
each of the following: waist circumference, HDL
cholesterol, triglycerides, IWQOL-Lite total score, high-
sensitivity C-reactive protein, insulin, glucose, HOMA-IR
(insulin resistance, derived from the homoeostasis model
assessment), COEQ item 19, LDL cholesterol, systolic
and diastolic blood pressure, and IDS-SR total score.

Formal testing was undertaken in a step-down manner
until any endpoint failed to reach p<0-05, after which
nominal p values are reported and findings are deemed
exploratory. To reduce skewness to a minimum, values
for triglycerides, high-sensitivity C-reactive protein,
insulin, and HOMA-IR were log, transformed before
running ANCOVA models. The percentage change from
baseline was calculated by back-transforming the least
squares geometric mean minus one. For all other
secondary endpoints, results are presented as least
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squares mean of the absolute change and least squares
mean of the percentage change where appropriate.

Sensitivity analyses for change in bodyweight include
all randomised participants with a baseline bodyweight
measurement in which the baseline observation was
carried forward for participants who prematurely
discontinued study drug, a repeated-measures linear
mixed-effects model based upon type I1I sums of squares
in all randomised participants with a baseline body-
weight measurement and at least one post-baseline
bodyweight measurement, and all randomised participants
who completed 56 weeks of treatment. The safety analysis
included all randomised participants who took one or
more tablets of study drug and had at least one investigator
contact or assessment any time after starting treatment.
All statistical analyses were done with Windows SAS
version 9.1. Continuous results are provided as least
squares mean (SE) unless otherwise indicated.

This trial is registered with ClinicalTrials.gov, number
NCT00532779.

Role of the funding source

The sponsor of the study provided study drug and
collaborated with the investigators in protocol design,
data interpretation, and preparation of the report. The
full set of raw data is available from Orexigen
Therapeutics. All authors had access to all the data in the

Results

Figure 1 shows the trial profile. 1482 women and 260 men
were randomly assigned to double-blind treatment. Table 1
shows demographics and baseline characteristics of study
participants. 870 (50%) participants completed 56 weeks of
treatment. Rates of discontinuation were similar across
treatment groups. More participants in the naltrexone plus
bupropion groups discontinued because of adverse events
than did participants in the placebo group (p<0-0001;
figure 1); discontinuation generally occurred early in the
study (by weeks 4 and 8). More participants in the placebo
group discontinued because of insufficient weight loss
(p<0-0001) and withdrawal of consent (p=0-0126) than did
participants in the combination treatment groups. Rate of
discontinuation was higher during the first 16 weeks of the
study in both the placebo (180 of 291) and combination
treatment groups (naltrexone 32 mg plus bupropion, 204 of
287; naltrexone 16 mg plus bupropion, 218 of 294).

Weight loss in participants assigned to naltrexone plus
bupropion began early (week 4) and was sustained for the
duration of the 56-week trial (table 2, figure 2). Maximum
weight loss in the combination treatment groups was
generally achieved between 28 weeks and 36 weeks. In the
primary analysis population, weight loss was significantly
greater in the naltrexone 32 mg plus bupropion (mean
change in bodyweight —6-1%) and naltrexone 16 mg plus
bupropion (-5-0%) groups than in the placebo group

study and the corresponding author had final (-1-3%). Weight loss in participants who completed
responsibility for the decision to submit for publication. 56 weeks of treatment was also greater in the combination
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—A— Naltrexone 16 mg plus bupropion
—A— Naltrexone 32 mg plus bupropion
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Number of participants by visit (observed)
Placebo 507 463 420 394
Naltrexone 16 mg plus bupropion 467 410 373 351
Naltrexone 32 mg plus bupropion 467 411 391 372

365 353 327 318 308 302 296 201 289 277
346 341 311 311 302 297 300 284 283 273
365 361 343 327 321 316 311 305 298 284

Weeks

Figure 2: Change in bodyweight

Observed least squares mean (SE) percentage change from baseline in bodyweight and number of participants at each visit during 56 weeks. *p<0-0001 compared

with placebo.
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Figure 3: Proportion of participants who lost at least 5%, 10%, and 15% of baseline weight at week 56

(A) Primary analysis population. (B) Participants who completed 56 weeks of treatment. *p<0-0001 compared
with placebo. p=0-0099 for naltrexone 32 mg plus bupropion compared with naltrexone 16 mg plus bupropion
(exploratory analysis performed for primary analysis population only).

See Online for webappendix
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treatment groups (naltrexone 32 mg plus bupropion,
—8-1%; naltrexone 16 mg plus bupropion, —6-7%) than in
the placebo group (-1-8%); consistent results were
recorded in the other sensitivity analyses (table 2).

More participants in the naltrexone plus bupropion
groups achieved a decrease in bodyweight of 5% or more,
10% or more, and 15% or more than did participants in
the placebo group (table 2, figure 3). Greater weight loss
and a higher proportion of participants achieving weight
loss of 5% or more were seen in the naltrexone 32 mg
plus bupropion group than in the naltrexone 16 mg plus
bupropion group. There were no significant interactions
on percentage change in bodyweight or proportion of
participants achieving weight loss of 5% or more between
treatment groups and any of the following: sex, ethnic
origin, baseline BMI, smoking status, hypertension, or
dyslipidaemia (data not shown). Although there was a
treatment by age interaction (p=0-0241, median age
45 years), combination treatment continued to result in
significantly greater weight loss than did placebo in both
age groups. Mean change in bodyweight for participants
younger than the median age was —0-8% (SE 0-4) in the
placebo group, —6-2% (0-4) in the naltrexone 32 mg plus
bupropion group (p<0-0001 vs placebo), and —3-8% (0-4)
in the naltrexone 16 mg plus bupropion group (p<0-0001
vs placebo). Mean change in bodyweight for participants

older than the median age was —1-7% (0-4) in the placebo
group, —6-0% (0-4) in the naltrexone 32 mg plus
bupropion group (p<0-0001 vs placebo), and -5-9% (0-4)
in the naltrexone 16 mg plus bupropion group (p<0-0001
vs placebo).

Participants assigned to combination treatment
showed significant improvements from baseline to
56 weeks in waist circumference, insulin resistance,
and concentrations of HDL cholesterol, triglycerides,
and high-sensitivity C-reactive protein compared with
participants assigned to placebo (table 3). Fasting
insulin and glucose concentrations also improved more
in the naltrexone 32 mg plus bupropion group than in
the placebo group. Participants assigned to naltrexone
plus bupropion showed greater improvements in
IWQOL-Lite total score and the following subscales
than did participants assigned to placebo (data not
shown): physical function (naltrexone 32 mg plus
bupropion vs placebo, p<0-0001; naltrexone 16 mg plus
bupropion vs placebo, p<0-0001), self-esteem (p<0-0001;
p=0-0015), sexual life (p=0-0052; p=0-0063), public
distress (p=0-0220; p=0-0040), and work (for naltrexone
32 mg plus bupropion only, p=0-0101 vs placebo).
Greater improvement in IWQOL-Lite total and subscale
scores in the combination treatment groups compared
with the placebo group occurred as early as week 8.
Mean blood pressure decreased from baseline to
56 weeks in the placebo group, but was generally
unchanged in the naltrexone plus bupropion groups.
There were no clinically significant changes in IDS-SR
total score.

Results from the COEQ showed an association between
assignment to naltrexone plus bupropion and improved
control of eating and reduced food cravings (figure 4). By
week 8, greater improvements were seen in participants
assigned to naltrexone plus bupropion than in those
assigned to placebo in COEQ items indicating reduced
hunger or desire for sweet, non-sweet, or starchy foods;
increased feeling of fullness; reduced incidence and
strength of food cravings; reduced eating in response to
food cravings; and increased ability to resist food cravings
and control eating (all p<0-05). These improvements
generally persisted for the duration of the trial, particularly
in the naltrexone 32 mg plus bupropion group
(webappendix). FCI total or subscale scores did not differ
between combination treatment and placebo groups
(data not shown).

Adverse events in the naltrexone plus bupropion
groups were most frequently gastrointestinal in nature
(table 4). The most common of these, nausea (naltrexone
32 mg plus bupropion vs placebo, p<0-0001; naltrexone
16 mg plus bupropion vs placebo, p<0-0001), was
generally mild to moderate in intensity, transient, and
did not result in discontinuation for most participants
who reported it (table 5). Nausea was typically first
reported during dose escalation in the experimental
groups; the rate of onset seemed to plateau shortly after
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reaching full dose and then was similar to the rate

reported in the placebo group.

After a transient increase of approximately 1-5 mm Hg
during the first 8 weeks, mean systolic blood pressure in

the combination treatment groups returned to baseline
after week 12 and decreased by approximately 1 mm Hg
below baseline for the remainder of the study. The
placebo group showed an approximate 1-5 mm Hg

Placebo Naltrexone 16 mg plus Naltrexone 32 mgplus  p value for comparison with placebo
bupropion bupropion
Naltrexone 16 mg  Naltrexone 32 mg
plus bupropion plus bupropion

Waist circumference (cm)
Baseline 1100 (12-2) 109-8 (11-2) 108-8 (11-3)
Change -2:5(-33to-1-6) 5.0 (-5-9to-4-2) 62 (-7-1t0-5-4) <0-0001* <0-0001*
Triglycerides (mmol/L)t
Baseline 128 (0-02) 1:33(0:02) 1:31(0-02)
Percentage change -3-1% (-6-6 to 0-6) -8:0% (-11-4 to -4-4) -12:7% (-15-8 t0 9-5) 0-0461* <0-0001*
HDL cholesterol (mmol/L)
Baseline 1-35(0-35) 1-35(0-35) 134 (0:35)
Change 0-00 (~0-02 to 0-02) 0-09 (0-06 to 0-11) 0-09 (0-07 to 0-11) <0-0001* <0-0001*
Percentage change 0-8% (-1-0to 2-5) 7-6% (5-9t0 9-4) 8.0% (6-3t09-7)
LDL cholesterol (mmol/L)
Baseline 3-10 (0-90) 3-23(0-84) 3.08 (0-84)
Change -0-08 (-0-15 t0 -0-02) -010 (-0-16 to -0-03) -011 (-0-17 to -0-05) 0-8112 0-4838
Percentage change -0-5% (-2-6 t0 1-6) -1.5% (-3-6 t0 0-6) -2:0% (-4-0t0 0-1)
hsCRP (mg/L)t
Baseline 3-57(2:81) 3-89 (2:64) 3-83(2-80)
Percentage change -16-7% (-23-7 t0-9-0) -28.0% (-34-1to-21-4) -29-0% (-34-8t0 -22.7) 0-0159* 0-0076*
Fasting insulin (pmol/Lt)
Baseline 787 (12-9) 79-0 (13-5) 772 (13:3)
Percentage change -4-6% (-10-5t0 1-6) -11-8% (-17-3t0 -6-0) -17-1% (-22:0 to -12-0) 0-0628 0-0007*
Fasting blood glucose (mmol/L)
Baseline 5:21(0-62) 5.28 (0-64) 5.23(0-67)
Change -0-07 (-0-13 t0 -0-01) -0-13 (-0-19 to -0-07) -0-18 (-0-24 t0-0-12) 01584 0-0104*
Percentage change -0-7% (-1-9 to 0-5) -1-9% (-3-1t0-0-7) -2:6% (-3-7to-1-4)
HOMA-IRT
Baseline 2:6(2-0) 2:6 (2-0) 2:6 (2-0)
Percentage change -5:9% (-12-1t0 0-7) -14-3% (-20-1t0-8-1) -20-2% (-25-3t0-14-8) 0-0442 0-0003*
IWQOL-Lite total score}
Baseline 71-8 (17-2) 707 (17:0) 70-3 (16-5)
Change 8.6 (-7-5t0 9-6) 117 (10-6t0 127) 12:7 (116 t0 13-8) <0-0001* <0-0001*
Systolic blood pressure (mm Hg)
Baseline 1190 (9-8) 119-5(9-9) 1189 (9-9)
Change -1.9 (-27t0-12) 03(-0-5t01-1) -01(-0-9t0 07) <0-0001 0-0008
Diastolic blood pressure (mm Hg)
Baseline 77-3(6:6) 76:6 (7-2) 77-1(7-2)
Change -0-9 (-1-4t0 -0-3) 0-1(-0-5t0 0-7) 0-0 (-0-5 t0 0-6) 0-0150 00217
IDS-SR total score§
Baseline 62 (5-0) 65 (5'5) 6-7 (5-5)
Change -0-7 (-1-1to0-0-3) 0-0 (-0-4t0 0-4) -0-3(-0-7t0 0-1) 0-0080 0-1017

Data are for the primary analysis population. Baseline values are mean (SD); change and percentage change values are least squares mean (95% Cl). hsCRP=high-sensitivity
C-reactive protein. HOMA-IR=homoeostasis model assessment for insulin resistance. IWQOL-Lite=Impact of Weight on Quality of Life-Lite questionnaire. IDS-SR=Inventory
of Depressive Symptomatology Self Report. *Endpoints that were significant according to the prespecified sequential closed testing procedure undertaken to correct for

multiple comparisons. tValues that were log,, transformed before statistical analyses (to reduce skewness). Baseline values are geometric mean (SD); percentage change
values are least squares geometric mean minus one (95% Cl). :IWQOL-Lite total score is based on a scale from 0 to 100, where a score of 0-70 indicates severe impairment,
71-79 indicates moderate impairment, 80-87 indicates mild impairment, and 88-100 indicates no impairment. §IDS-SR total score is based on 30 items, where the score can
range from 0 to 84; a total score of 13 or lower indicates no depression.

Table 3: Secondary endpoints at 56 weeks
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reduction from baseline during the first 12 weeks, after
which reductions ranged from 1-5 mm Hg to 3 mm Hg
below baseline. A similar trend was seen for diastolic
blood pressure. Change in pulse rate varied by study visit,
generally fluctuating around Dbaseline values in
participants in the placebo group and around
1.5-2-5 beats per min higher than baseline values in
participants in the combination treatment groups. In all
treatment groups, greater weight loss was associated
with greater reductions in mean blood pressure. IDS-SR
total score and key items measuring sadness, irritability,
anxiety or tension, and suicidality did not differ between
naltrexone plus bupropion and placebo groups (data not
shown). Combination treatment was not associated with
increased frequency of treatment-emergent symptoms of
depression, suicidality, other mood-related adverse
events, or sexual dysfunction adverse events.

The proportion of participants reporting a serious
adverse event did not differ between naltrexone 32 mg
plus bupropion (nine [1-6%] of 573) or naltrexone 16 mg
plus bupropion (nine [1-6%)] of 569) and placebo (eight
[1-4%)] of 569) groups. None of these serious adverse
events were regarded as related to study treatment by
the investigators. There were no seizures or serious
adverse events of hypertension. There were three
cardiovascular serious adverse events: one pericardial
effusion (placebo group), one cardiac failure (naltrexone
32 mg plus bupropion group), and one death due to
acute myocardial infarction (a participant with multiple
cardiovascular risk factors assigned to naltrexone 32 mg
plus bupropion); investigators did not regard these

Il Placebo

[ Naltrexone 16 mg plus bupropion
[ Naltrexone 32 mg plus bupropion

How hungry have you felt?

How full have you felt?

How difficult has it been to
control your eating?

How difficult has it been to
resist any food cravings?

How often have you eaten
in response to food cravings?

How often have you had
food cravings for starchy foods?

I
-20
Less

Change from baseline (mm) More

5

Figure 4: Change in selected items from the Control of Eating Questionnaire at week 56

Least squares mean (SE) change from baseline in hunger, eating, and food craving-related items that showed
improvements (p<0-05) for naltrexone 32 mg plus bupropion compared with placebo at weeks 8 and 56; primary
analysis population. Responses reflect experiences during the 7 days before answering the questionnaire. *p<0-05

compared with placebo.
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Placebo Naltrexone  Naltrexone
(n=569) 16 mgplus 32 mgplus
bupropion bupropion

(n=569) (n=573)

Adverse events
Participants reporting 390 (68:5%) 455 (80-0%)t 476 (83-1%)t

any adverse event

Nausea 30(53%)  155(27-2%)T 171 (29-8%)t
Headache 53(9-3%) 91(16:0%)t 79 (13-8%)t
Constipation 32 (5:6%) 90 (15-8%)t 90 (15-7%)t
Upper respiratory tract 64 (112%) 49 (8-:6%) 57(9-9%)
infection
Dizziness 15 (2:6%) 4 (77%)t 54 (9-4%)t
Insomnia 29 (51%) 6 (6:3%) 43 (7-5%)
Vomiting 14 (2-5%) 6 (6:3%)t 56 (9-8%)t
Sinusitis 34 (6:0%) 4 (6-0%) 30 (5-2%)
Dry mouth 11 (1:9%) 42 (7-4%)T 43 (7-5%)t
Nasopharyngitis 31(5-4%) 2 (5-6%) 29 (5-1%)
Diarrhoea 28 (4-9%) 1(5-4%) 26 (4-5%)
Hot flush 7 (1-2%) 3(2:3%) 30 (5:2%)t
Participants reporting 62 (10:9%) 76 (13-4%) 85 (14-8%)
any psychiatric adverse
event
Insomnia 29 (5-1%) 36 (6-3%) 43 (7-5%)
Anxiety 12 (2-1%) 12 (211%) 9 (1-6%)
Depression 6 (1-1%) 9 (1-6%) 3(0-5%)
Safety endpointsi
Systolic blood pressure (LOCF; mm Hg)
Baseline 119:0(9:8) 1193(99)  119:0(9-8)
Change -2:1(0-4) 0-2 (0-4)t -0-4(0-4)t
Systolic blood pressure (observed; mm Hg)
Baseline 1197(97) 1195(99)  118:9(9:5)
Change -2-8(0-5) -0-4 (0-5)t -1-6 (0'5)
Diastolic blood pressure (LOCF; mm Hg)
Baseline 773(67) 766 (7:2) 77-1(7-2)
Change -1-0 (0-3) -0-0 (0-3)F -0-1(03)t
Diastolic blood pressure (observed; mm Hg)
Baseline 775(67)  762(74) 771(7-2)
Change -14(0-4)  -0'5(0-4) -0-8(0-4)
Pulse rate (LOCF; beats per min)
Baseline 71-8 (8-0) 71-4(8-7) 72-0(87)
Change -0-1(0-3) 1.5(0-3)t 1.0 (0-3)t
Pulse rate (observed; beats per min)
Baseline 71-6 (7:9) 71-1(8:6) 72-4(8-6)
Change -1:0 (0-4) 11 (0-4)t 0-4(0-4)t

Adverse event data are number of participants (%); safety analysis population.
Baseline values are mean (SD), change values are least squares mean (SE) for
change from baseline to week 56. No participants in any of the groups had an
adverse event related to suicidality. There were no events of suicidal attempt,
completed suicide, self-injurious ideation, or overdose. *Any adverse event with a
frequency of 5% or more in either naltrexone plus bupropion group; any
psychiatric event occurring in 1% of participants or more in any treatment group.
One participant can report several events. tp<0-05 compared with placebo.
+Values are based on the safety analysis population at week 56, with the last
observation carried forward (LOCF) for participants who prematurely
discontinued or with observed values at week 56 (placebo, n=281; naltrexone

16 mg plus bupropion, n=276; naltrexone 32 mg plus bupropion, n=292).

Table 4: Adverse events and safety endpoints*
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events as related to study drug. There were no clinically
significant effects of naltrexone plus bupropion on
electrocardiogram findings or safety laboratory measures
(data not shown).

Discussion

This study substantiates phase 2 findings showing that
treatment with naltrexone plus bupropion combined
with mild diet and exercise in overweight or obese
patients is associated with greater weight loss and greater
improvement in several cardiometabolic risk factors than
is placebo. Combination treatment was generally well
tolerated. Mean weight loss in participants assigned to
naltrexone 32 mg plus bupropion for up to 56 weeks was
6-1 kg compared with 1-4 kg in participants assigned to
placebo. Participants in the naltrexone 32 mg plus
bupropion group were three times more likely to lose at
least 5% and 10% of their bodyweight than were
participants in the placebo group. Weight loss in the
placebo group was minimal and consistent with mild
hypocaloric diet and exercise instruction.”

Secondary efficacy measures were generally consistent
with the expected effect of greater weight loss in the
combination treatment groups. Compared with placebo,
weight-related quality of life was significantly improved
in the naltrexone plus bupropion groups, mainly as a
result of increased physical function and self-esteem.
Treatment with naltrexone 32 mg plus bupropion was
associated with significantly greater weight loss and
generally greater improvements in cardiometabolic risk
factors and weight-related quality of life than was the
naltrexone 16 mg plus bupropion regimen.

Consistent with the known effects of bupropion,
combination treatment resulted in a small and transient
increase from baseline in mean systolic and diastolic
blood pressure. Mean blood pressure in the naltrexone
plus bupropion groups was subsequently decreased
from baseline for the remainder of the study; these
reductions were smaller than those seen in the placebo
group. Although treatment with naltrexone plus
bupropion partly attenuated the favourable effect of
weight loss on blood pressure, greater weight loss was
associated with larger decreases in systolic and diastolic
blood pressure in all treatment groups. Overall, the
effects of treatment with naltrexone plus bupropion on
cardiometabolic risk factors are consistent with the
health benefits of clinically meaningful weight loss and
might confer reduced long-term risk.”* The ability of
this combination to modify long-term clinical outcomes
in obese patients requires further study.

Although more adverse events were reported in the
naltrexone plus bupropion groups than in the placebo
group, adverse events in participants assigned to
combination treatment were mostly mild to moderate in
severity and transient, typically occurred during the
titration phase, and were consistent with the known safety
and tolerability profiles of the individual drugs.”* The

22-24
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proportion of participants who reported nausea, which has
been associated with naltrexone,” was lower in this study
than in phase 2 studies of immediate-release naltrexone,”
suggesting improved tolerability with a sustained-release
formulation. Insomnia and dry mouth, which are
associated with bupropion,” were reported by participants
in this study at or below previously reported rates.”
Combination treatment was not associated with increased
depression or suicidality compared with placebo.

Obesity is increasingly recognised as a serious public
health issue.! In addition to primary emphasis on lifestyle
modification, new therapeutic options with acceptable
risk-benefit profiles are needed, particularly in view of the
paucity and limitations of currently approved anti-obesity
agents.?” Treatment with naltrexone 32 mg plus
bupropion for up to 56 weeks was associated with 4-7 kg
placebo-subtracted weight loss, compared with the 4-2 kg
and 2-9 kg net weight loss with sibutramine and orlistat
reported in a recent meta-analysis.” Moreover, the clinical
and safety profiles of naltrexone and bupropion have been
well characterised in more than 20 years of clinical trials
and practical experience in patients. Although the absence
of head-to-head assessments with other pharmaceutical
treatments for obesity limits direct efficacy and safety
comparisons, the current findings suggest that the
combination of naltrexone plus bupropion could be a
valuable new therapeutic option for obesity. Naltrexone
and bupropion were rationally chosen to take advantage
of recent mechanistic understanding of CNS pathways
that regulate homoeostatic and hedonic mechanisms
associated with bodyweight and eating behaviour. The
validation of these mechanisms through preclinical and
clinical trials furthers our understanding of the CNS
pathways involved in obesity and weight loss.

Growing evidence suggests that some forms of obesity
are associated with dysregulation of CNS reward
pathways.” The effects of bupropion and naltrexone in
addictive disorders, as well as preclinical evidence
suggesting synergism of these drugs in reward pathways,
is consistent with findings suggesting that this
combination improves control of eating and response to

Placebo (n=569)
bupropion (n=569)

Naltrexone 16 mg plus

Naltrexone 32 mg plus
bupropion (n=573)

Any adverse event leading to 56 (9-8%) 122 (21-4%)t

discontinuation

Gastrointestinal disorders 9 (1-6%) 42 (7-4%)t
Nausea 2 (0-4%) 26 (4-6%)

Nervous system disorders 15 (2:6%) 30 (5:3%)t
Dizziness 3(0:5%) 13 (2:3%)T
Headache 4(0-7%) 9 (1-6%)

Psychiatric disorders 11(1-9%) 13 (2:3%)
Depression 2 (0-4%) 6 (1-1%)

of participants or more in any treatment group. Tp<0-05 compared with placebo.

112 (19-5%)t

48 (8-4%)t
36 (6:3%)
19 (33%)
(1-2%)
(0:9%)
12 (2:1%)
(

7
5
2(21
1(0-2%)

Data are number of participants (%); safety analysis population. *Any adverse event leading to discontinuation of 1%

Table 5: Adverse events leading to discontinuation*
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food cravings. Since many overweight adults report food
cravings to be an important barrier to their ability to
adhere to a diet,” these actions could add to the usefulness
of naltrexone plus bupropion in treatment of obesity.

This study has some limitations. First, the trial had a
generally healthy population comprised mainly of middle-
aged white women and a completion rate of approximately
50% in all groups. These are common limitations in
phase 3 trials in obesity, and women are more likely to seek
pharmacotherapy for weight loss than are men.”
Furthermore, the effect of early withdrawal was assessed
and all sensitivity analyses support the results of the
primary analysis. Second, although this 56-week study
expands upon shorter phase 2 studies, adults with diabetes
or active cardiovascular disease were excluded, and safety
findings might not be generalisable to patients with obesity
who have higher cardiovascular risk. Extended studies will
better determine any long-term benefits of combination
treatment with naltrexone plus bupropion. Third, because
data for adherence to diet and exercise instruction was not
obtained, the contribution of these interventions to the
study outcome cannot be fully understood. Finally, this
study compared naltrexone plus bupropion with placebo;
until head-to-head studies are undertaken, the ability to
compare this combination with currently available
pharmacotherapies for obesity is limited.

Treatment with sustained-release naltrexone plus
bupropion offers a new approach to management of
obesity that might improve the ability to control eating
behaviour and response to food cravings. Although lifestyle
modification is first-line therapy for obesity, adherence to
this intervention is poor.”* The combination of naltrexone
plus bupropion could be a useful addition to the current
range of medications that facilitate adherence to lifestyle
modification and produce clinically meaningful weight
loss for treatment of obesity and obesity-related disorders.
Contributors
FLG was the principal investigator for the study. FLG, MG, and ED were
involved in study concept and design, with contribution from
investigators. JE was the primary statistician. All authors participated in
data analysis and interpretation. FLG wrote the report in collaboration
with a medical writer. FLG and the medical writer revised the report with

participation from all authors. All authors reviewed and approved the
report before submission.

COR-I Study Group

Matthew Acampora, Mira Baron, James L Borders, Francis X Burch,
David Carter, Timothy Church, Adnan Dahdul, Steven Duckor,
David Fitz-Patrick, Ken Fujioka, Larry Gilderman, Jeffrey Geohas,
Mark W Graves, Carl Griffin, Wayne Harper, Priscilla Hollander,
Adesh K Jain, John Jenkins, Robert S Kaufmann, Kevin Kempf,
Boris Kerzner, Diane Krieger, Judy F Loper, Sunder Mudaliar,
Carlos A Petit, Raymond Plodkowski, Michele Reynolds, Dennis S Riff,
Donald Schumacher, Karl Stanley Self, Randall ] Severance,

Diane Smith, Ward Smith, William Stewart Jr, Walter Walthall IV,
Chivers Woodruff.

Conflicts of interest

FLG has received consulting fees and travel support from Orexigen,

is a member of advisory boards for Orexigen, Baronova, Biologene,
Catalyst Pharmaceutical Partners, GlaxoSmithKline, Jenny Craig,
Leptos Biomedical, Novo Nordisk, Obecure, Schering-Plough Research

Institute, NuMe, and Origin Biomed, is a consultant for Basic Research,
Dow Chemical, General Nutrition, Lithera, Otsuka Pharmaceutical
Development and Commercialization, and Third Rock Ventures, and has
received research grants or has grants pending from Amylin, Lilly,
Orexigen, Merck, Sanofi-Aventis, Arena Pfizer, Bristol-Myers Squibb,
Nastech, Schering Plough, GlaxoSmithKline, and Hollis-Eden. FLG
holds three patents related to obesity treatment. KF is a member of the
advisory board and has received consulting fees and research grant
support from Orexigen. RAP has received a research grant and travel
support from Orexigen. SM has received research grant support from
Orexigen. MG has received consulting fees and travel support from
Orexigen. JE is a former employee at Orexigen. DDK and ED are
employees at and hold stock in Orexigen.

Acknowledgments

This study was sponsored by Orexigen Therapeutics. Metropolitan
Research Associates (New York, NY, USA) was responsible for study
conduct and monitoring, and inVentiv Clinical Solutions (Hunt Valley,
MD, USA) was responsible for data management and statistical
analyses. We thank Georgia Tsaroucha, Terry Rees, and Colleen Burns
(Orexigen) for statistical programming support, as well as all clinical
research staff and participants for their patience and dedication.

Sonja K Billes, a medical writer employed by Orexigen, provided
assistance in writing and preparation of the report.

References

1 Haslam DW, James WPT. Obesity. Lancet 2005; 366: 1197-209.

2 Padwal RS, Majumdar SR. Drug treatments for obesity: orlistat,
sibutramine, and rimonabant. Lancet 2007; 369: 71-77.

3 Goldstein DJ. Beneficial health effects of modest weight loss.
Int ] Obes Relat Metab Disord 1992; 16: 397-415.

4 Avenell A, Broom J, Brown TJ, et al. Systematic review of the
long-term effects and economic consequences of treatments for
obesity and implications for health improvement.

Health Technol Assess 2004; 8: iii-iv, 1-182.

5  Crosby RD, Kolotkin RL, Williams GR. An integrated method to
determine meaningful changes in health-related quality of life.
J Clin Epidemiol 2004; 57: 1153-60.

6 Gregg EW, Gerzoff RB, Thompson TJ, Williamson DF.
Intentional weight loss and death in overweight and obese US
adults 35 years of age and older. Ann Intern Med 2003;

138: 383-89.

7 NHLBI/NIDDK. Clinical guidelines on the identification,
evaluation, and treatment of overweight and obesity in adults: the
evidence report. Bethesda, MD: National Institute of Health, 1998.

8  Morton GJ, Cummings DE, Baskin DG, Barsh GS, Schwartz MW.
Central nervous system control of food intake and body weight.
Nature 2006; 443: 289-95.

9  Riddle M. Combining sulfonylureas and other oral agents.

Am ] Med 2000; 108 (suppl 6a): 155-22.

10  Gradman AH, Acevedo C. Evolving strategies for the use of
combination therapy in hypertension. Curr Hypertens Rep 2002;

4: 343-49.

11  Greenway FL, Whitehouse M], Guttadauria M, et al. Rational design
of a combination medication for the treatment of obesity.
Obesity (Silver Spring) 2009; 17: 30-39.

12 Sinnayah P, Wallingford NM, Evans AE, Cowley MA. Bupropion
and naltrexone interact synergistically to decrease food intake in
mice. North American Association for the Study of Obesity
Annual Scientific Meeting; New Orleans, LA, USA;

Oct 20-24, 2007.

13 Greenway FL, Dunayevich E, Tollefson G, et al. Comparison of
combined bupropion and naltrexone therapy for obesity with
monotherapy and placebo. J Clin Endocrinol Metab 2009;

94: 4898-906.

14 World Medical Association. Declaration of Helsinki: ethical
principles for medical research involving human subjects. 2004.
http://www.wma.net/en/30publications/10policies/b3 /index.html
(accessed July 8, 2010).

15 Wadden TA, Foreyt JP, Foster GD, et al. Weight loss with naltrexone
SR/bupropion SR combination therapy as an adjunct to behavior
modification: The COR-BMOD Trial. Obesity 2010; published online
June 17 DOI:10.1038/0by.2010.147.

www.thelancet.com Vol 376 August 21,2010



Articles

16

17

18

19

20

21

22

23

White MA, Whisenhunt BL, Williamson DA, Greenway FL,
Netemeyer RG. Development and validation of the food-craving
inventory. Obes Res 2002; 10: 107-14.

Wilcox CS, Oskooilar N, Erickson JS, et al. An open-label study of
naltrexone and bupropion combination therapy for smoking
cessation in overweight and obese subjects. Addict Behav 2010;
35:229-34.

Flint A, Raben A, Blundell JE, Astrup A. Reproducibility, power and
validity of visual analogue scales in assessment of appetite
sensations in single test meal studies. Int ] Obes Relat Metab Disord
2000; 24: 38-48.

Krishna R, Gumbiner B, Stevens C, et al. Potent and selective
agonism of the melanocortin receptor 4 with MK-0493 does not
induce weight loss in obese human subjects: energy intake predicts
lack of weight loss efficacy. Clin Pharmacol Ther 2009; 86: 659—66.
Rush AJ, Thomas C, Paul-Egbert R. The inventory of depressive
symptomatology (IDS): clinician (IDS-C) and self-report (IDS-SR)
ratings of depressive symptoms. Int | Methods Psychiatr Res 2000;
9: 45-59.

Pi-Sunyer FX, Aronne L], Heshmati HM, Devin J, Rosenstock J.
Effect of rimonabant, a cannabinoid-1 receptor blocker, on weight
and cardiometabolic risk factors in overweight or obese patients:
RIO-North America: a randomized controlled trial. JAMA 2006;
295: 761-75.

Thase ME, Haight BR, Johnson MC, et al. A randomized,
double-blind, placebo-controlled study of the effect of sustained-
release bupropion on blood pressure in individuals with mild
untreated hypertension. | Clin Psychopharmacol 2008; 28: 302-07.
Anderson JW, Greenway FL, Fujioka K, Gadde KM, McKenney J,
O’Neil PM. Bupropion SR enhances weight loss: a 48-week
double-blind, placebo-controlled trial. Obes Res 2002; 10: 633—41.

www.thelancet.com Vol 376 August 21,2010

24

25

26

27

28

29

30

31

32

33

Jain AK, Kaplan RA, Gadde KM, et al. Bupropion SR vs placebo for
weight loss in obese patients with depressive symptoms. Obes Res
2002; 10: 1049-56.

Van Gaal LF, Wauters MA, De Leeuw IH. The beneficial effects of
modest weight loss on cardiovascular risk factors.

Int ] Obes Relat Metab Disord 1997; 21 (suppl 1): S5-9.

Pi-Sunyer FX. Short-term medical benefits and adverse effects of
weight loss. Ann Intern Med 1993; 119: 722-26.

Dhillon S, Yang LP, Curran MP. Bupropion: a review of its use in
the management of major depressive disorder. Drugs 2008;

68: 653-89.

Tablet Barr Laboratories. Package insert: naltrexone hydrochloride
(naltrexone hydrochloride). Montvale, NJ: Barr Laboratories, 2007:
1-17.

Rucker D, Padwal R, Li SK, Curioni C, Lau DC. Long term
pharmacotherapy for obesity and overweight: updated meta-analysis.
BM] 2007; 335: 1194-99.

Volkow ND, Wise RA. How can drug addiction help us understand
obesity? Nat Neurosci 2005; 8: 555-60.

Pelchat ML. Food cravings in young and elderly adults. Appetite
1997; 28:103-13.

IMS Health. The National Disease and Therapeutic Index.
Plymouth, PA: IMS Health, 1998-2003. Extracted Sept, 2004.
Grodstein F, Levine R, Troy L, Spencer T, Colditz GA, Stampfer MJ.
Three-year follow-up of participants in a commercial weight loss
program. Can you keep it off? Arch Intern Med 1996; 156: 1302-06.

605



	Effect of naltrexone plus bupropion on weight loss in overweight and obese adults (COR-I): a multicentre, randomised, double-blind, placebo-controlled, phase 3 trial
	Introduction
	Methods
	Study design and participants
	Randomisation and masking
	Procedures and endpoints
	Statistical analysis
	Role of the funding source

	Results
	Discussion
	Acknowledgments
	References


