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Opinion

Naltrexone Extended-Release Plus Bupropion
Extended-Release for Treatment of Obesity

In September 2014, a proprietary formulation of
naltrexone extended-release (ER) plus bupropion-ER
(brand name Contrave) was approved by the US Food and
Drug Administration (FDA),' becoming the fourth medica-
tion approved for long-term weight management in pa-
tients with obesity.? Liraglutide (brand name Saxenda), a
glucagon-like peptide 1receptoragonist, was also approved
for obesity treatment in December 2014. This Viewpoint
discusses naltrexone-bupropion ER and its potential use for
the adjunctive treatment of patients with obesity.

Both naltrexone and bupropion are FDA-approved for
other indications as monotherapies. Bupropion, a dopa-
mine/norepinephrine reuptake inhibitor, is approved to
treat depression and to aid smoking cessation. Naltrex-
one, an opioid receptor antagonist, is approved to treat
alcohol and opioid dependence.

Bupropion was investigated, but never FDA-approved,
as monotherapy for obesity; studies found an approxi-
mately 2.8-kg placebo-subtracted weight loss at 6 to 12
months.® Amongits effects, bupropionis thought tostimu-
late secretion of anorexigenic a-melanocyte-stimulating
hormone (aMSH) from pro-opiomelanocortin-producing
hypothalamic cells, but it may also simultaneously induce
secretion of the endogenous opioid products of pro-
opiomelanocortin that might inhibit aMSH secretion,
limiting the effectiveness of bupropion. Naltrexone mono-
therapy has little efficacy for weight management. How-
ever, because naltrexone might specifically counteract the
autoinhibitory actions of bupropion-stimulated endoge-
nous opioids, naltrexone-bupropion combination therapy
was investigated for obesity treatment.

Naltrexone-bupropion is FDA-approved for use in
adults with abody mass index (BMI) of at least 30 or with
a BMI of at least 27 plus obesity-related comorbidities.
Treatment is initiated with one 8-mg naltrexone/
90-mg bupropion tablet per day and increased over 3
weeks to the maintenance dosage of two 8-mg/90-mg
tablets twice daily, for atotal daily dose of 32 mg/360 mg.
Naltrexone-bupropion is not a US Drug Enforcement
Administration scheduled drug. According to the Drug
ABC List Prices, the wholesale cost of naltrexone-
bupropion is approximately $200/mo.

Studies of Efficacy and Safety

Approval of naltrexone-bupropion by the FDA was based
on the results of multiple clinical trials of approximately
4500 overweight and obese study participants. Todate,
4 unique phase 3 studies of naltrexone-bupropion, all
called CONTRAVE Obesity Research (COR), have evalu-
ated the efficacy of the drug and have reported 1-year
weight outcome data, using modified intent-to-treat
(ITT) analysis as well as attrition (eTable in the Supple-
ment). Three studies enrolled adults with a BMI of 30

through 45 or BMI of 27 through 45 with dyslipidemia,
controlled hypertension, or both (COR-1,* COR-l,>
COR-BMOD®). COR-Diabetes’ enrolled adults with a BMI
of 27 through 45 and type 2 diabetes managed with oral
agents or diet. Most participants were white women and
only 2% were 65 years or older. All studies compared nal-
trexone-bupropion with placebo and included a titra-
tion period to reach the full dose. Results for doses other
than the FDA-approved formulation are not discussed.

Co-primary end points for all studies were percentage
changein body weight and proportion of patients losing at
least 5% of initial weight at 1 year. Consistent with FDA
policy, analyses were based on modified ITT (all patients
randomized who returned for =1postbaseline weight mea-
surement while taking the drug) and used last-observation-
carried-forward for missing data. The studies excluded pa-
tients with significant cardiovascular disease (CVD), stroke,
seizure disorder, serious psychiatric disorder, or type 1dia-
betes. Allbut COR-Diabetes excluded patients with type 2
diabetes. COR-I, COR-Il, and COR-Diabetes instructed par-
ticipants to follow a 500-kcal/d deficit diet and provided
advice on lifestyle modification every 12 weeks. COR-BMOD
provided intensive behavioral treatment delivered in 28
group sessionsincluding prescribed diet and exercise goals.

Attrition in all studies was high, ranging from 42%
to 50%, so that approximately only 53% of individuals
who were enrolled in these trials completed 1year while
taking the study drug. Across studies, 24% of those tak-
ing naltrexone-bupropion withdrew due to adverse
events (vs 12% taking placebo).! Nausea was the most
common adverse event leading to withdrawal.

Using the modified ITT approach, the placebo-
subtracted mean weight loss at 1year with naltrexone-
bupropion across all studies was 4.6% (95% Cl, 4.4%-
4.8%) or 4.9 kg (95% Cl, 4.6-5.1kg) and ranged from 3.2%
(3.4 kg) in patients with type 2 diabetes’ t0 5.2% (5.9 kg)
in patients without it.> Mean total weight loss across stud-
ies for naltrexone-bupropion was 6.8% (95% Cl, 6.6%-
71%) or 7.3 kg (95% Cl, 7.0-7.6 kg) at 1year, ranging from
5.0% (5.4 kg) in patients with diabetes receiving minimal
behavioral intervention to 9.3% (9.7 kg) in those receiv-
ing intensive behavioral treatment (eTable in the Supple-
ment). In all studies, significantly more participants tak-
ing naltrexone-bupropion achieved weight loss of at least
5% at1year than placebo, ranging from 44.5% (vs 18.9%)
in patients with type 2 diabetes receiving minimal behav-
ioral treatment” to 66.4% (vs 42.5%) in patients without
diabetes undergoing intensive behavioral treatment.®

Naltrexone-bupropion treatment led toslightincreases
orsmaller decreasesin blood pressure and pulse than pla-
cebo, despite greater weight loss,® and those taking the
drug were more likely to experience a hypertension-related
adverse event.® Changein LDL cholesterol was not differ-
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ent from placebo. Other CVD risks factors were improved with
naltrexone-bupropion vs placebo, including increases in HDL choles-
terol, decreases intriglycerides, and smallimprovements in glucose and
insulin. In patients with type 2 diabetes, glycated hemoglobin was im-
proved (-0.6% for naltrexone-bupropion vs -0.1% for placebo), and
there was less use of "rescue” medications for poor glycemic control.”

Adverse Effects and Contraindications

Common adverse effects of naltrexone-bupropion include nausea,
constipation, headache, vomiting, dizziness, insomnia, dry mouth, and
diarrhea.! Because naltrexone-bupropion can lead to elevations in
blood pressure and pulse compared with placebo despite greater
weight loss, this drug should not be used in patients with uncontrolled
hypertension; blood pressure and pulse should be assessed prior to
treatment and monitored regularly. The clinical significance of the pulse
and blood pressure elevations with naltrexone-bupropionis unclear,
and patients with recent CVD were excluded from the published clini-
cal trials. Medications containing bupropion should not be adminis-
tered to patients with a history of seizure disorders or with anorexia
or bulimia nervosa due to reduced seizure threshold. Naltrexone-
bupropion should also not be taken by patients who are using opioids
or abruptly discontinuing use of alcohol, benzodiazepines, barbitu-
rates, or antiseizure medications. Naltrexone-bupropion is contrain-
dicated in pregnancy. Due toits bupropion component, the package
insertincludes a “black box" warning for potential increased risk of sui-
cidality and also notes that serious neuropsychiatric events have been
reported in patients taking bupropion for smoking cessation.!

Clinical Considerations

After1year of treatment, naltrexone-bupropionled toamean weight
loss of 6.8% of initial weight (7.3 kg) and placebo-subtracted weight
loss of 4.6% (4.9 kg) and a greater likelihood of clinically meaning-
ful weight loss (=5%) vs placebo. These findings suggest some-
what better weight loss with naltrexone-bupropion than with orlistat
or lorcaserin, but less weight loss than with mid-dose or high-dose
phentermine/topiramate-ER.? Patients who did not lose at least 5%

by 12 weeks while taking the maintenance dose were unlikely to
achieve clinically meaningful weight loss at 1year.2 Among patients
whoreceived concomitantintensive lifestyle intervention, 66% lost
at least 5% and 42% lost at least 10% of their initial weight after 1
year of treatment. This improved outcome, compared with those
receiving naltrexone-bupropion without intensive behavioral treat-
ment, reinforces recommendations to use pharmacotherapy plus life-
styleintervention.® Based on previous FDA policy, the primary analy-
ses for weight loss outcomes in these studies was based on modified
ITT using last-observation-carried-forward, which can overesti-
mate treatment effect, particularly when there s high attrition. The
FDA recently announced that it was reconsidering the preferred
analyses so that rather than using last-observation-carried-
forward, sophisticated statistical models should be fit to estimate
the ITT effect using data from all randomized study participants.
Naltrexone-bupropion is an option for adjunctive treatment in
patients with obesity who are unable to lose sufficient weight to im-
prove health with lifestyle intervention alone.! No study has demon-
strated reductions in CVD morbidity or mortality with naltrexone-
bupropion. The effect of treatment with naltrexone-bupropion on CVD
outcomes, particularly in patients at high risk, is unknown. A CVD out-
comes study that randomized approximately 8900 patients is under
way (ClinicalTrials.gov NCTO1601704); an interim analysis has ex-
cluded a hazard ratio of 2.0 for excess risk of major adverse CV events
associated with naltrexone-bupropion compared with placebo.™
For patients who respond to naltrexone-bupropion with clini-
cally meaningful weight loss and improvements in obesity-related
conditions, continued indefinite treatment may be warranted. If
weight loss of at least 5% is not attained after 12 weeks at the full
dose, the patient should be reevaluated and the medication discon-
tinued. The approval of naltrexone-bupropion adds another medi-
cation to the options from which clinicians can choose to treat pa-
tients with obesity. Availability of medications with differing
mechanisms of action, weight loss efficacy, effects on cardiometa-
bolic risk factors, and adverse event profiles can allow better indi-
vidualization of therapy to enhance benefit while minimizing risk.
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