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PROTOCOL AMENDMENT 5:  SUMMARY OF CHANGES

Protocol NB-CVOT

Protocol Title: A Multicenter, Randomized, Double-Blind, Placebo-Controlled Study 
Assessing the Occurrence of Major Adverse Cardiovascular Events (MACE) in 
Overweight and Obese Subjects With Cardiovascular Risk Factors Receiving 
Naltrexone SR/Bupropion SR

Amendment 5 reflects the following changes to the protocol:

- Pharmacogenomics (PGx) collection requirement for subject on study medication for 
a minimum of 6 months was removed (Sections 6, 6.3.5, and Appendix 2).
Rationale: The PGx study will be conducted on subjects who have been on study
medication for both longer and shorter than 6 months to fully understand drug 
response and the mechanism of the disease related to obesity.
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TITLE
A Multicenter, Randomized, Double-Blind, Placebo-Controlled Study Assessing the Occurrence of Major Adverse 
Cardiovascular Events (MACE) in Overweight and Obese Subjects With Cardiovascular Risk Factors Receiving 
Naltrexone SR/Bupropion SR

PROTOCOL NUMBER
NB-CVOT

PHASE
Phase 3b

PRIMARY OBJECTIVE
! To assess 32 mg naltrexone sustained-release (SR)/360 mg bupropion SR (NB32) compared to placebo on 

the occurrence of MACE, defined as cardiovascular death, nonfatal myocardial infarction, or nonfatal stroke 
in overweight and obese subjects.

SECONDARY OBJECTIVES
! To assess NB32 compared to placebo on the occurrence of cardiovascular death, nonfatal myocardial 

infarction, nonfatal stroke, or nonfatal unstable angina requiring hospitalization in overweight and obese 
subjects.

! To assess NB32 compared to placebo on the occurrence of each of the components of the primary objective 
in overweight and obese subjects.

OTHER OBJECTIVES  
! To assess the effect of NB32 on:

o the occurrence of all cause mortality
o the occurrence of unstable angina requiring hospitalization
o the occurrence of coronary revascularization procedures
o change in body weight 
o change in systolic and diastolic blood pressure

STUDY DESIGN
! This is a Phase 3b, multicenter, randomized, double-blind, placebo-controlled study to assess the occurrence 

of MACE in overweight and obese subjects at increased risk of adverse cardiovascular outcomes receiving 
NB32. 

! Approximately 10,500 subjects will be enrolled into a double-blind lead-in period to identify subjects who do 
not tolerate treatment with low dose NB well or who exhibit other characteristics predictive of lack of 
compliance. At initiation of the lead-in period, subjects will be randomly assigned in a 1:1 ratio to one of two 
treatment sequences: 1 week of active study medication (1 tablet per day) followed by 1 week of placebo 
(1 tablet per day), or 1 week of placebo followed by 1 week of active study medication. Eligible subjects will 
subsequently be randomized to treatment with either NB32 or placebo in a 1:1 ratio. The duration of the 
randomized treatment period (or subject follow-up period for those who discontinue study medication early) 
is estimated to be between 3-4 years for most subjects.

! Approximately 10,500 subjects will be enrolled to support accrual of sufficient events in randomized subjects 
for the interim and final analyses. Additional subjects may be recruited if withdrawal rates during the lead-in 
period are greater than anticipated.

! The study will be conducted at approximately 300 centers.



Takeda Development Center Americas, Inc.  Protocol NB-CVOT, Amendment 5
Naltrexone SR/Bupropion SR 26 May 2015

Confidential 5

PROTOCOL SYNOPSIS

! The study consists of three periods:
1) Screening Period (starting at Visit 1, Screen, with informed consent): up to 2 weeks to verify eligibility

prior to the first dose of study medication in the lead-in period. 
2) Lead-in Period (starting at Visit 2, Week -2): double-blind, 2-week period during which the subjects 

will receive treatment according to one of two sequences: 1 week of active study medication (8 mg 
naltrexone SR/90 mg bupropion SR [NB]) once a day followed by 1 week of placebo once a day; or 1 
week of placebo followed by 1 week of active study medication. Subjects will be randomly assigned to 
NB or placebo for the lead-in period using a centralized Interactive Voice or Web Response System 
(IVRS/IWRS). Subjects will also be required to record dietary intake information daily during this 
2-week lead-in period. Regular use of food diaries (e.g., entries logged for a minimum of 10 out of 14 
days) and study medication compliance (e.g., 10 out of 14 pills taken) will be required for randomization 
to treatment. Subjects who discontinue study medication treatment or who had a suspected MACE event
during the lead-in period will not be eligible for randomization to treatment or participation in 
subsequent study procedures. 

3) Treatment Period (starting at Visit 3, Day 1): double-blind, randomized period during which the 
subjects who completed the lead-in period and satisfied inclusion/exclusion criteria will receive active 
study medication or placebo. The treatment period starts upon randomization at Visit 3 (Day 1).  
Randomized treatment assignment will be via a centralized IVRS/IWRS. Each site will be identified by a 
unique number, and each subject will have a unique identifier assigned.

a) At Visit 6 (Week 16) there will be an evaluation of weight loss and blood pressure changes
relative to baseline observations. The target weight loss is ≥5% with expected minimum weight 
loss at 16 weeks of ≥2%. Subjects should be discontinued from study medication at Week 16 if:
! they have not lost at least 2% of their body weight or
! they are experiencing consecutive, sustained (at Week 8 [Visit 5] and Week 16 [Visit 6]) 

increases in blood pressure (systolic or diastolic) of ≥10 mm Hg. If the Investigator suspects 
that an elevated blood pressure measurement may be spurious or that adjustment of 
antihypertensive medication is appropriate, subjects should not be discontinued until the 
elevated measurement is confirmed within 4 weeks.

b) All subjects will participate in a comprehensive web-based weight management program as 
detailed in the weight management program handbook. Subjects will participate in the weight 
management program through completion of study procedures, regardless of whether they are 
taking study medication. 

c) Every other month between visits past Visit 7 (Week 26), subjects will be asked to answer specific 
questions pertaining to compliance and hospitalizations (potential MACE or serious adverse 
events [SAEs]), using an internet- or telephone-based data collection system.

d) All randomized subjects who discontinue study medication early will complete the End-of-
Treatment Visit procedures and continue to participate in the study for the remainder of the trial 
for collection of MACE data. Subjects will be asked to come to the study site at their scheduled 
visits and complete the internet- or telephone-based data collection every other month between 
visits past Visit 7 (Week 26) even though they are no longer taking study medication.
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STUDY POPULATION
Overweight and obese subjects at increased risk of adverse cardiovascular outcomes are eligible to participate in this 
study. Approximately 10,500 subjects will be enrolled into the double-blind lead-in period, and of those it is 
anticipated that approximately 8,900 will be randomized into the double-blind treatment period (i.e., approximately 
15% of subjects are expected to discontinue the study during the lead-in period).
Inclusion Criteria
Subjects must meet all of the following inclusion criteria to be eligible for participation in this study.

1. ≥50 years of age (women) or ≥45 years of age (men)
2. Body mass index (BMI) ≥27 kg/m2 and ≤50 kg/m2

3. Waist circumference ≥88 cm (women) or ≥102 cm (men)
4. At increased risk of adverse cardiovascular outcomes:

a. Cardiovascular disease (confirmed diagnosis or at high likelihood of cardiovascular disease) with at 
least one of the following: 

! History of documented myocardial infarction >3 months prior to screening
! History of coronary revascularization (e.g., coronary artery bypass graft surgery, stent placement, 

percutaneous transluminal coronary angioplasty, or laser atherectomy)
! History of carotid or peripheral revascularization (e.g., carotid endarterectomy, lower extremity 

atherosclerotic disease atherectomy, repair of abdominal aorta aneurysm, femoral or popliteal 
bypass)

! Angina with ischemic changes (resting ECG), ECG changes on a graded exercise test (GXT), or 
positive cardiac imaging study

! Ankle brachial index <0.9 (by simple palpation) within prior 2 years
! ≥50% stenosis of a coronary, carotid, or lower extremity artery within prior 2 years

and/or
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b. Type 2 diabetes mellitus with at least 2 of the following: 
! Concurrent hypertension (if treated with pharmacotherapy, blood pressure must be <145/95 mm Hg;

if not treated with pharmacotherapy, blood pressure must be >140/90 and <145/95 mm Hg)
! Dyslipidemia currently treated with FDA-approved pharmacotherapy or documented high LDL 

cholesterol (>100 mg/dL) within prior 12 months
! Documented low HDL cholesterol (<50 mg/dL in women or <40 mg/dL in men) within prior 12 

months 
! Current tobacco smoker (consumes an average of at least 1 cigarette, pipe, or cigar per day)

Verification of inclusion criterion 4 prior to enrollment at Visit 2:
Diagnosis of, or high likelihood of, cardiovascular disease must be present at screening and confirmed by 
appropriate medical documentation (e.g., note from primary care provider, discharge summary, diagnostic reports, 
etc.).  
Diagnosis of type 2 diabetes must be documented either by concomitant use of antidiabetes medication, by 
laboratory measures signifying diagnosis of type 2 diabetes, and/or stated diagnosis from a physician.
Randomization of subjects with cardiovascular disease will be targeted to be approximately 30% of all subjects 
randomized to study medication. Randomization of males with age ≥45 to <50 will be targeted to be approximately 
25% of all male subjects randomized to study medication, and randomization of females with age ≥50 to <55 will be 
targeted to be approximately 25% of all female subjects randomized to study medication. The Data Monitoring 
Committee (DMC) may recommend adjusting these percentages, or other enrollment criteria, during the study 
conduct based on actual event rate observed and the overall distribution of the study population as it accrues.
Exclusion Criteria

1. Myocardial infarction within 3 months prior to screening
2. Angina pectoris Grade III or IV as per the Canadian Cardiovascular Society grading scheme (Appendix 3)
3. Clinical history of large vessel cortical strokes, including ischemic and hemorrhagic strokes
4. History of tachyarrhythmia other than sinus tachycardia
5. Blood pressure ≥145/95 mm Hg, irrespective of treatment with antihypertensive agents
6. Unstable weight within 3 months prior to screening at Visit 1 (e.g., weight gain or loss of >3%)
7. Planned bariatric surgery, cardiac surgery, or coronary angioplasty
8. Severe renal impairment defined by an estimated GFR <30 mL/min
9. Clinical history of liver failure or documented ALT or AST greater than 3 times the upper limit of normal 

(ULN)
10. Current known infection with HIV or hepatitis (documentation of no detectable virus is required for subjects 

with a past infection of hepatitis B or C)
11. Chronic use or positive screen for opioids
12. Recent drug or alcohol abuse or dependence (with the exception of nicotine dependence) within 6 months 

prior to screening and/or positive urine drug screen for cocaine, methadone, methamphetamine, opiates, 
oxycodone, phencyclidine, and propoxyphene (a positive drug screen for amphetamines, barbiturates, 
benzodiazepines, and cannabinoids is exclusionary if abuse or dependence is suspected)

13. History of seizures (including febrile seizures), cranial trauma, or other conditions that predispose the subject 
to seizures

14. History of mania or current diagnosis of active psychosis, active bulimia or anorexia nervosa (binge eating 
disorder is not exclusionary)

15. At risk for suicide attempts based on the judgment of the Investigator
16. Acute depressive illness including new onset of depression or acute exacerbation of symptoms (stable 

subjects on chronic treatment for depression for at least 3 months are not excluded)
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17. Any condition with life expectancy anticipated to be less than 4 years (e.g., congestive heart failure NYHA 

Class 3 or 4; Appendix 4) 
18. History of malignancy within the previous 5 years, with exception of non-melanoma skin cancer or surgically 

cured cervical cancer
19. Current use of other bupropion or naltrexone containing products
20. History of hypersensitivity or intolerance to naltrexone or bupropion
21. Use of monoamine oxidase inhibitors within 14 days prior to screening
22. Use of any investigational drug, device, or procedure within 30 days prior to screening 
23. Pregnant or breast-feeding women, or currently trying to become pregnant, or of child-bearing potential 

(including peri-menopausal women who have had a menstrual period within one year) and not willing to 
practice birth control 

24. Inability to consistently access broadband internet 
25. Employment by the Sponsor or member of the study site research staff, or co-habitation with another 

individual enrolled in the study
The investigator may need to ask for additional documentation or assess a subject’s health beyond the specific study 
criteria described above to establish that a subject is appropriate for enrollment into this long-term clinical trial.

STUDY MEDICATIONS
! The study medication (NB and placebo) will be provided as tablets. Each active tablet will contain 8 mg 

naltrexone SR/90 mg bupropion SR (8/90). All tablets, including placebo, will be identical in appearance to 
maintain blinding. Dose escalation will occur during the first 4 weeks of the treatment period, as shown in the 
table below.

! Route of Administration: Oral. Doses can be taken with or without food.

! Drug Distribution and Reconciliation
Study medication will be distributed to subjects at site visits. Subject compliance with study medication 
dosing will be assessed at study visits and every other month through internet- or telephone-based subject 
questioning between visits, starting after Visit 7 (Week 26). Used and partially used bottles will be returned 
to the site at each designated visit. Reconciliation of distributed versus returned study medication bottles will 
occur at the study site, and returned study medication will be shipped back to the depot.

Dose Schedule
Lead-in Period Treatment Period

Week -2 Week -1 Week 1
(Days 1-7)

Week 2
(Days 8-14)

Week 3
(Days 15-21)

Week 4 through 
end of study

Total Daily Dose* 8/90 NB 8/90 NB 8/90 NB 16/180 NB 24/270 NB 32/360 NB

Morning 1 tab NB 
or PBO

1 tab PBO 
or NB

1 tab NB or 
PBO

1 tab NB or 
PBO

2 tabs NB or 
PBO

2 tabs NB or 
PBO

Evening -- -- -- 1 tab NB or 
PBO

1 tab NB or 
PBO

2 tabs NB or 
PBO

*Doses shown are of naltrexone SR/bupropion SR (NB); tab=tablet; PBO=placebo.

STUDY PROCEDURES
See Schedule of Study Procedures (Appendix 2).

ADVERSE EVENT COLLECTION
Potential cardiovascular events occurring during the lead-in and randomized treatment period of the study will be 
collected and subjected to adjudication by an independent Clinical Endpoint Committee (CEC) to identify those 
events that meet the MACE endpoint definition. Deaths and potential cardiovascular events specified in this trial as 
endpoint events will be exempted from the usual expedited regulatory reporting requirements, in keeping with 
21CFR 312.32(c)(5). All parties involved with the trial conduct at the site are to remain blinded to treatment 
assignment for subjects that have such events. Consistent with the well established general safety profile from both 
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the NB phase 3 program and extensive clinical experience of both individual NB components, routine safety data 
collection will be limited to adverse events leading to discontinuation of study medication and SAEs. Information 
on any in utero exposures and pregnancy outcomes will also be collected. Safety data will be reviewed on an 
ongoing basis by an independent DMC.

STATISTICAL ANALYSIS
Primary Endpoint: 
! Time from treatment period randomization to the first confirmed occurrence of MACE, defined as

cardiovascular death, nonfatal myocardial infarction, or nonfatal stroke.
Analysis Populations and Data Considerations:
! Enrolled: Subjects who take at least one dose of study medication during the lead-in period. Data from this 

population will not be used in any formal statistical analyses.
! Intent-to-treat (ITT): Subjects who undergo randomization into the treatment period and are dispensed 

study medication. All post-randomization data in the treatment period will be included in statistical analyses 
for this population. The ITT population will be the primary analysis population for the primary endpoint and 
all secondary endpoints.

! Per Protocol: ITT subjects who take at least one dose of study medication in the treatment period in 
accordance with the study protocol. Data values observed up to and including 30 days after a subject’s last 
confirmed treatment period dose date will be included in all analyses for the Per Protocol population (referred 
to as on-treatment data), while data values outside of this window will be excluded. The Per Protocol 
population will be used for sensitivity analyses.

Hypotheses for the Primary Endpoint and Testing Procedure: 
With respect to the primary endpoint, the following 3 null hypotheses will be tested:
! H01: The hazard ratio for NB32 relative to placebo is ≥2.0
! H02: The hazard ratio for NB32 relative to placebo is ≥1.4
! H03: The hazard ratio for NB32 relative to placebo is ≥1.0 (test for superiority)

In order to control the Type 1 error rate at the one-sided α=0.025 level, a sequential testing procedure will be used. 
The testing procedure is described below and will be based on MACE confirmed by adjudication.
! Accrue at least 87 events.
! Conduct analysis to rule out a non-inferiority (NI) margin of 2.0 using all of alpha (testing H01). 
! The trial must stop if the NI margin of 2.0 is not met. Note that when the true underlying hazard ratio is equal 

to 1, the least favorable hazard ratio point estimate that will still result in non-inferiority for this test is 1.314.
! If the NI margin of 2.0 is met, all of alpha is recovered; the trial will proceed to at least 371 events to rule out 

the NI margin of 1.4 at the end of the study (testing H02).
! The final analysis to rule out the NI margin of 1.4 is conducted using all of alpha without adjustment since it 

will be the first analysis against the NI margin of 1.4. The first analysis with 87 events will not be used to rule 
out the NI margin of 1.4 and hence no multiplicity control is needed between this analysis and the analyses 
against the NI margin of 2.0. Note that when the true underlying hazard ratio is equal to 1, the least favorable 
hazard ratio point estimate that will still result in non-inferiority for this test is 1.142.

! If H02 is successfully rejected, the analysis will proceed to test H03 using all of alpha. This is the gated test 
for superiority.

Choice of NI Margin:
In a study population with an annual background MACE rate of 1.0-1.5%:
! The pre-approval NI margin of 2.0 corresponds to ruling out an excess of 10-15 additional events per 1,000 

subject-years with an absolute risk difference of 1.0-1.5%. 
! The post-approval NI margin of 1.4 corresponds to ruling out an excess of 4-6 additional events per 1,000 

subject-years with an absolute risk difference of 0.4-0.6%. 
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Data Monitoring Committee (DMC):
The independent DMC has as its primary objective the monitoring of subject safety. The DMC abides by principles 
set forth in the FDA Guidance for Clinical Trial Sponsors, Establishment and Operation of Clinical Trial Data 
Monitoring Committees. The DMC is composed of individuals external to the study organizers, sponsors, and 
Investigators and operates under a written charter that includes standard operating procedures. The DMC will 
conduct reviews of accumulating data from the study on a regular basis and will advise the Sponsor regarding the 
continuing safety of trial subjects and those yet to be recruited to the trial, as well as the continuing validity and 
scientific merit of the trial. The DMC will evaluate relative treatment effects based on protocol-specified endpoints 
to determine if the trial is meeting its objectives. A statistical approach that permits multiple interim data reviews 
while maintaining the Type I error rate at the desired level will be pre-specified and will use standard group 
sequential methodology.

Analysis Methods for the Primary Hypotheses: 
As described in the testing procedure for the primary endpoint, two NI analyses are planned. The first analysis will 
be conducted while the study is ongoing after at least 87 confirmed MACE are accrued. A second analysis will be 
conducted after at least 371 confirmed MACE are accrued and the study is completed. The gated test for superiority 
will be conducted only if NI is demonstrated against the NI margin of 1.4. For each of the primary hypotheses, the 
ITT population will be used in the primary analysis and an on-treatment analysis using the Per Protocol population 
will be conducted as a sensitivity analysis. A Cox proportional hazards model will be employed with treatment as a 
factor. Point estimates and one-sided confidence intervals for hazard ratios will be obtained within the framework of 
this model. 

Secondary Endpoints:  
! Time from treatment period randomization to the first confirmed occurrence of cardiovascular death, nonfatal 

myocardial infarction, nonfatal stroke, or nonfatal unstable angina requiring hospitalization
! Time from treatment period randomization to the confirmed occurrence of cardiovascular death (including 

fatal myocardial infarction, fatal stroke)
! Time from treatment period randomization to the first confirmed occurrence of myocardial infarction

(nonfatal or fatal)
! Time from treatment period randomization to the first confirmed occurrence of stroke (nonfatal or fatal)

Other Endpoints:
! Time from treatment period randomization to the confirmed occurrence of death from any cause
! Time from treatment period randomization to the first confirmed occurrence of unstable angina requiring 

hospitalization (nonfatal or fatal)
! Time from treatment period randomization to the first occurrence of coronary revascularization procedure 
! Percent change in body weight from baseline to Week 52
! Proportion of subjects achieving ≥10% body weight reduction from baseline at Week 52
! Change in blood pressure from baseline to Week 52

Sample Size:
The following assumptions were used to determine the number of confirmed MACE required for the final analysis 
against a NI margin of 1.4 for the primary hypothesis in the primary analysis population (ITT).
! Underlying hazard ratio of active to control: 1
! NI margin: 1.4
! One-sided α = 0.025 
! At least 90% power at the final analysis to establish that the upper bound of a one-sided 97.5% confidence 

interval for the hazard ratio will fall below the pre-specified NI margin.
Under these assumptions, the trial will require 371 events. Similarly, 87 events will provide 90% power for the NI 
margin of 2.0.
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To estimate sample size for the ITT population, the following assumptions are used in addition to those listed above.
These assumptions are necessary to allow a sample size to be calculated. However, since this is an event-driven 
study, the power for the study is based on the number of MACE rather than the number of subjects. . Accordingly, 
the actual sample size may vary from the sample size calculation provided in this protocol depending on the actual 
accrual of events.
! Recruitment period: Approximately 0.5 years 
! 1:1 randomization
! Maximum subject follow-up: 4 years 
! Lost to follow up (LTFU) rate: 0.012 annual LTFU 
! Primary MACE endpoint annualized event rate: 1.5% in the control group

Under these assumptions, the trial will require N=3,448 subjects per treatment group. However, the number of 
subjects planned is approximately N=4,450 per treatment group to allow for accrual of a sufficient number of events 
in case of  minor departures from event rate, recruitment and retention rates, and underlying hazard ratio 
assumptions.
This event-driven study will be stopped when at least 371 MACE have been confirmed. Accrual of 371 confirmed 
MACE will provide 90% power for the primary analysis with a NI margin of 1.4 in the ITT population (H02). The 
least favorable hazard ratio that can still result in a non-inferiority result for H02 is 1.142 when the true underlying 
hazard ratio is equal to 1. With this number of events and the expected discontinuation rate from study medication, 
it is anticipated that there will be a sufficient number of confirmed on-treatment MACE to provide high probability 
that the hazard ratio estimate in the Per Protocol population is less than 1.142 assuming the true underlying hazard 
ratio is equal to 1. 
Similarly, in the analysis using a NI margin of 2.0, accrual of at least 87 confirmed MACE will provide 90% power 
in the ITT population with the least favorable hazard ratio that can still result in a non-inferiority result for H01 
being 1.314 when the true underlying hazard ratio is equal to 1. It is anticipated that there will be a sufficient 
number of confirmed on-treatment MACE to provide high probability that the hazard ratio estimate in the Per 
Protocol population is less than 1.314 assuming the true underlying hazard ratio is equal to 1.
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1 INTRODUCTION

1.1 OBESITY

The prevalence of obesity has markedly increased over the past three decades, with 32% of men 
and 36% of women considered obese today (Flegal et al., 2010). These individuals are at 
increased risk for a variety of chronic conditions associated with obesity, including type 2 
diabetes, coronary heart disease, hypertension, stroke, dyslipidemia, gallbladder disease, sleep 
apnea, certain types of cancer, and osteoarthritis, as well as increased mortality risk from all 
causes (NHLBI Clinical Guidelines, 1998). Overweight and obesity are also associated with 
increased all-cause mortality (Berrington de Gonzalez et al., 2010). 

Diet and exercise-based behavioral modification is the mainstay of weight management therapy. 
However, such intervention is often of limited effectiveness and difficult for individuals to 
adhere to. Therefore, pharmacotherapy has been employed as an adjunct to diet and exercise. 
Orlistat, lorcaserin, and phentermine/topiramate combination have been approved in the United 
States for the long-term treatment of obesity, and when used alone or combined with lifestyle 
modification, exhibit 5-10% weight loss, an amount that has been determined to lead to 
significant medical benefits (NHLBI, 1998). On December 23, 2014 liraglutide [rDNA origin]
was approved in the United States as an adjunct to a reduced-calorie diet and increased physical 
activity for chronic weight management in adults. While orlistat has a favorable safety profile, it
can cause loose stools and fecal incontinence, making acceptance by patients difficult. With 
each of these obesity drugs, there is limited long-term clinical experience and no formal
cardiovascular or clinical outcomes studies have been completed.  Bariatric surgery (specifically 
gastric banding) is now indicated for subjects with BMI ≥30 kg/m2 who have at least one
obesity-related comorbidity.  While effective in most cases, it is invasive with possible 
complications including infection, death, hypoglycemia, failure to lose weight, gastrointestinal
symptoms, nutritional deficiencies, depression, sexual and relationship problems, and 
noncompliance with behavioral recommendations (Eldar et al., 2011; Steele et al., 2011). On 
September 10, 2014, the naltrexone/bupropion (NB) combination being studied in this protocol 
was approved by the United States Food and Drug Administration (FDA) as an adjunct to a 
reduced-calorie diet and increased physical activity for chronic weight management in adults.
The NB combination was approved by FDA as Contrave (naltrexone HCl and bupropion HCl)
Extended Release Tablets.

1.2 NALTREXONE/BUPROPION FIXED-DOSE COMBINATION: BACKGROUND AND 
BENEFIT/RISK PROFILE

Bupropion and naltrexone have been approved as monotherapies for more than 25 years, with 
approvals for new indications as recently as 2008 and 2010, respectively. Bupropion is approved 
for the treatment of major depressive disorder, seasonal affective disorder, and as an aid in 
smoking cessation. Naltrexone is approved for the treatment of opioid addiction and alcohol 
dependence. Both are widely used, with approximately 6 million patients treated with bupropion 
in 2009 and at least 1 million treated with naltrexone since initial approval. The putative unique 
mechanism of action of the NB combination that is thought to cause weight loss depends on
actions in multiple regions of the brain, including: 
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! The arcuate nucleus of the hypothalamus, where bupropion stimulates pro-
opiomelanocortin (POMC) neurons, leading to an anorectic effect; while naltrexone 
blocks autoinhibition of POMC neurons and amplifies the effects of bupropion.

! The mesolimbic dopamine system, where bupropion and naltrexone also influence 
areas of the brain that regulate reward.

The efficacy of the NB combination has been demonstrated in a series of 1-year, Phase 3 
placebo-controlled trials. Key benefits observed following treatment with the 
naltrexone/bupropion combination have been shown across a variety of overweight and obese 
subjects (including but not limited to subjects with hypertension, dyslipidemia, type 2 diabetes, 
impaired fasting glucose) and include clinically meaningful weight loss (on average nearly 5% 
placebo-subtracted) with a large proportion of subjects losing at least 5% of baseline body 
weight (53% of subjects on NB vs. 21% of subjects on placebo). Benefits include improvements 
in a number of weight-related cardiometabolic parameters (e.g., waist circumference, 
triglycerides, HDL-cholesterol, and hsCRP), as well as clinically significant improvements in 
glycemic control (placebo-corrected decrease in HbA1c of 0.5%) in overweight and obese 
subjects with type 2 diabetes.

The general safety findings from the NB development program are consistent with the safety 
profile of the individual constituents as detailed in those products’ approved labeling.  Common
adverse events with NB include nausea, constipation, headache, vomiting, dizziness, insomnia, 
dry mouth, and diarrhea. Adverse events that occurred more frequently in subjects with diabetes 
treated with NB included nausea, vomiting, diarrhea, and hypertension.

Notably, NB was associated with small mean changes in blood pressure from baseline of 
≤1 mm Hg across the 12 month trials. During the first 8 weeks of therapy, there was an increase 
in mean blood pressure from baseline of approximately 1 mm Hg, followed by small reductions 
below baseline with continued treatment. Placebo subjects experienced greater reductions below 
baseline (~2 mm Hg). The effects on blood pressure and heart rate noted in the NB development 
program are consistent with known bupropion effects and are not exacerbated in the presence of 
naltrexone.

1.3 RATIONALE FOR THE CONDUCT OF THE STUDY 

There is extensive information available regarding the safety of bupropion and naltrexone used 
as monotherapies for approved indications, and substantial information from the NB 
development program supporting its general safety profile in an overweight/obese population.  
However, the NB program did not have sufficient data to characterize effects on cardiovascular 
outcomes. This multicenter, randomized, double-blind, placebo-controlled study is designed to 
show that the occurrence of major adverse cardiovascular events (MACE) with NB versus 
placebo does not adversely affect the benefit-risk profile of the combination therapy.

1.4 CLINICAL HYPOTHESIS

Combination therapy of naltrexone and bupropion (NB) does not unacceptably increase the 
occurrence of MACE compared to that observed with placebo in overweight and obese subjects
at increased risk of adverse cardiovascular outcomes.  
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2 STUDY OBJECTIVES

2.1 PRIMARY OBJECTIVE

! To assess 32 mg naltrexone sustained-release (SR)/360 mg bupropion SR (NB32) 
compared to placebo on the occurrence of MACE, defined as cardiovascular death, 
nonfatal myocardial infarction, or nonfatal stroke in overweight and obese subjects

2.2 SECONDARY OBJECTIVES

! To assess NB32 compared to placebo on the occurrence of cardiovascular death, 
nonfatal myocardial infarction, nonfatal stroke, or nonfatal unstable angina requiring 
hospitalization in overweight and obese subjects

! To assess NB32 compared to placebo on the occurrence of each of the components of 
the primary endpoint in overweight and obese subjects

2.3 OTHER OBJECTIVES

! To assess the effect of NB32 on:
o the occurrence of all cause mortality
o the occurrence of unstable angina requiring hospitalization
o the occurrence of coronary revascularization procedures 
o change in body weight 
o change in systolic and diastolic blood pressure

3 STUDY DESIGN

3.1 DESIGN DESCRIPTION

This Phase 3b, multicenter, randomized, double-blind, placebo-controlled study is designed to 
assess the occurrence of MACE in overweight and obese subjects at increased risk of adverse 
cardiovascular outcomes receiving NB32. The study, to be conducted at approximately 300 sites,
will enroll approximately 10,500 overweight and obese subjects at increased risk of adverse 
cardiovascular outcomes (i.e., cardiovascular disease or type 2 diabetes with comorbidities).
Trial participants will in general receive routine medical care, including management of diabetes 
and other ongoing medical conditions, from their usual healthcare provider that may or may not 
be a study Investigator.  

Approximately 10,500 subjects will be enrolled to support accrual of sufficient events in 
randomized subjects for the interim and final analyses. Additional subjects may be recruited if 
withdrawal rates during the lead-in period are greater than anticipated.  Approximately 15% of 
subjects are expected to discontinue the study during the lead-in period.

Subjects will be randomly assigned in a 1:1 ratio to one of two treatment sequences at the start of 
the double-blind lead-in period to identify subjects who do not tolerate treatment with low dose 
NB well or who exhibit other characteristics predictive of lack of compliance. The two treatment 
sequences are as follows: 1 week of active study medication (1 tablet per day) followed by 1 
week of placebo (1 tablet per day); or 1 week of placebo followed by 1 week of active study 
medication. Subjects will also be required to record dietary intake information during the lead-in 
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period. Regular use of food diaries (e.g., entries logged for a minimum of 10 out of 14 days) and 
study medication compliance (e.g., 10 out of 14 pills taken) will be required for randomization to
treatment. After the lead-in period, eligible subjects will be randomized to treatment with either 
NB32 or placebo in a 1:1 ratio. The duration of the randomized treatment period (or subject 
follow-up period for those who discontinue study medication early) is estimated to be between 
3-4 years for most subjects. The dosing regimens are listed in Section 5.4 and a schematic 
overview of the study is shown in Figure 1. A schedule of study procedures is provided in 
Appendix 2.

Figure 1: Study Design

3.2 VISIT STRUCTURE

The study consists of three periods (see Appendix 2 for detailed schedule of study procedures):

! Screening Period (starting at Visit 1, Screen, with informed consent): up to 2 weeks to 
verify eligibility prior to the first dose of study medication in the lead-in period. 

! Lead-in Period (starting at Visit 2, Week -2): double-blind 2-week period during which 
the subjects will receive treatment according to one of two sequences: 1 week of active 
study medication (8 mg naltrexone SR/90 mg bupropion SR [NB]) once a day followed 
by 1 week of placebo once a day; or 1 week of placebo followed by 1 week of active 
study medication. Subjects will be randomly assigned to NB or placebo for the lead-in 
period using a centralized Interactive Voice or Web Response System (IVRS/IWRS). 
Subjects will also be required to record dietary intake information during this 2-week 
lead-in period. Regular use of food diaries (e.g., entries logged for a minimum of 10 out 
of 14 days) and study medication compliance (e.g., 10 out of 14 pills taken) will be 
required for randomization to treatment. The intent of the lead-in period is to identify 
subjects who do not tolerate treatment with low dose NB well or who exhibit other 
characteristics that would predict lack of compliance. Subjects who discontinue study 
medication treatment or who had a suspected MACE event during the lead-in period will 
not be eligible for randomization to treatment or participation in subsequent study 
procedures. 
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! Treatment Period (starting at Visit 3, Day 1): double-blind randomized period during 
which the subjects who completed the lead-in period and satisfied inclusion/exclusion
criteria will receive active study medication or placebo. The treatment period starts upon 
randomization at Visit 3 (Day 1). Randomized treatment assignment will occur via a 
centralized IVRS/IWRS. Each site will be identified by a unique number, and each 
subject will have a unique identifier assigned. 

a) At Visit 6 (Week 16) there will be an evaluation of weight loss and blood pressure 
changes relative to baseline observations. The target weight loss is ≥5% with 
expected minimum weight loss at 16 weeks of ≥2%. Subjects should be 
discontinued from study medication at Week 16 if: 
- they have not lost at least 2% of their body weight or
- they are experiencing consecutive, sustained (at Week 8 [Visit 5] and Week 16 

[Visit 6]) increases in blood pressure (systolic or diastolic) of ≥10 mm Hg. If the 
Investigator suspects that an elevated blood pressure measurement may be 
spurious, subjects should not be discontinued until the elevated measurement is 
confirmed within 4 weeks.

b) All subjects will participate in a comprehensive web-based weight management 
program as detailed in the weight management program handbook. Subjects will
participate in the weight management program through completion of study 
procedures, regardless of whether they are taking study medication.

c) Every other month between visits past Visit 7 (Week 26), subjects will be asked to 
answer specific questions pertaining to study medication compliance and 
hospitalizations (potential MACE or serious adverse events [SAEs]), using an 
internet- or telephone-based data collection system.

d) All randomized subjects who discontinue study medication early will complete the 
End-of-Treatment Visit procedures and continue to participate in the study for the 
remainder of the trial for collection of MACE data. Subjects will be asked to come 
to the study site at their scheduled visits and complete the internet- or 
telephone-based data collection every other month between visits past Visit 7 
(Week 26) even though they are no longer taking study medication.

The visit window for Visit 3 (Day 1) is ±3 days relative to Visit 2 (Week -2). Post-baseline visit 
windows are ±3 days for Visit 4 (Week 2), ±1 week for Visit 5 (Week 8) and Visit 6 (Week 16), 
±2 weeks for the remaining visits through Visit 14 (Week 208). All indicated timeframes are 
relative to the baseline visit (Visit 3, Day 1).

3.3 ESTIMATED STUDY DURATION

3.3.1 Study Duration for Subjects

This study is event driven and will conclude when at least 371 primary MACE endpoint events 
have accrued and been confirmed by adjudication. An independent Clinical Endpoint Committee 
(CEC) will adjudicate primary endpoint events. All subjects will be followed from treatment 
period randomization starting at Visit 3 (Day 1) through end of study even if they stop study 
medication early (i.e., prior to completing the study). The duration of the randomized treatment 
period (or subject follow-up period for those who discontinue study medication early) is 
estimated to be between 3-4 years for most subjects. 
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3.3.2 End of Treatment and End of Study

The following definitions will be used for this study:

End of treatment: the date of the last dose of the study medication for subjects who discontinue 
from study medication.

End of study: defined as any of the following:

! The date of study completion/termination communicated to all the sites by the 
Sponsor, or designee. It is anticipated that the study will be completed when at least 
371 primary events have accrued.

! The date of the last study-related assessment for each subject.
At any time during the trial, a subject may choose to discontinue study medication prematurely 
or may be asked to discontinue study medication by the Investigator because of noncompliance
with study medication or procedures, or an adverse event. Subjects discontinuing study 
medication after Visit 3 and before the end of the trial will undergo an end-of-treatment follow 
up visit. Subjects will return to the study site for their remaining scheduled visits, just as though 
they were still taking study medication. Subjects will be encouraged to continue to participate in 
the weight management program, and will be followed for collection of hospitalization 
information (potential MACE or SAEs) via internet or telephone contacts until completion of the 
trial. Subjects who complete end-of-treatment procedures may not reinitiate taking study 
medication at any time during the study.

Subjects will be consented to allow vital status checks in case they are lost to follow-up (i.e., 
they fail to return to the study site and are otherwise unreachable or totally withdraw consent for 
any study participation). Vital status will be checked using appropriate available information 
sources such as public records or contact with family members.

3.4 STUDY OVERSIGHT

3.4.1 Executive Steering Committee

The Executive Steering Committee (ESC) comprising experts in cardiovascular outcomes trials, 
obesity, and endocrinology, provides strategic and scientific advice to ensure the most 
appropriate conduct and execution of the study. Further details regarding ESC responsibilities
are captured in the ESC charter. 

3.4.2 Clinical Endpoint Committee 

The CEC comprising multidisciplinary experts in cardiovascular event adjudication is
responsible for validating and classifying, in a blinded fashion, all the primary endpoint events 
and reviewing all necessary data to adjudicate the clinical endpoints. Further details regarding 
the CEC responsibilities and process of adjudication are described in the CEC charter. 

3.4.3 Data Monitoring Committee 

The independent Data Monitoring Committee (DMC) has as its primary objective the monitoring 
of subject safety. The DMC abides by principles set forth in the FDA Guidance for Clinical Trial 
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Sponsors, Establishment and Operation of Clinical Trial Data Monitoring Committees. The 
DMC is composed of individuals external to the study organizers, Sponsor, and Investigators and 
operates under a written charter that includes standard operating procedures. The DMC will 
conduct reviews of accumulating data from the study on a regular basis and will advise the 
Sponsor regarding the continuing safety of trial subjects and those yet to be recruited to the trial, 
as well as the continuing validity and scientific merit of the trial. The DMC will evaluate relative 
treatment effects based on protocol-specified endpoints to determine if the trial is meeting its 
objectives. A statistical approach that permits multiple interim data reviews while maintaining 
the Type I error rate at the desired level will be pre-specified and will use standard group 
sequential methodology. Further details regarding the DMC activities are described in the DMC 
charter.

4 STUDY POPULATION

Overweight and obese subjects at increased risk of adverse cardiovascular outcomes are eligible 
to participate in this study. Approximately 10,500 subjects will be enrolled into the double-blind 
lead-in period, and of those it is anticipated that approximately 8,900 will be randomized into the 
double-blind treatment period (i.e., approximately 15% of subjects are expected to discontinue 
the study during the lead-in period).

4.1 SUBJECT INCLUSION CRITERIA

Subjects must meet all of the following inclusion criteria to be eligible for participation in this 
study.

1. ≥50 years of age (women) or ≥45 years of age (men)
2. Body mass index (BMI) ≥27 kg/m2 and ≤50 kg/m2

3. Waist circumference ≥88 cm (women) or ≥102 cm (men)
4. At increased risk of adverse cardiovascular outcomes:

a. Cardiovascular disease (confirmed diagnosis or at high likelihood of 
cardiovascular disease) with at least 1 of the following:
! History of documented myocardial infarction >3 months prior to screening
! History of coronary revascularization (e.g, coronary artery bypass graft 

surgery, stent placement, percutaneous transluminal coronary angioplasty, or 
laser atherectomy)

! History of carotid or peripheral revascularization (e.g., carotid endarterectomy, 
lower extremity atherosclerotic disease atherectomy, repair of abdominal aorta 
aneurysm, femoral or popliteal bypass)

! Angina with ischemic changes (resting ECG), ECG changes on a graded 
exercise test (GXT), or positive cardiac imaging study

! Ankle brachial index <0.9 (by simple palpation) within prior 2 years
! ≥50% stenosis of a coronary, carotid, or lower extremity artery within prior 2 

years
and/or
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b. Type 2 diabetes mellitus with at least 2 of the following: 
! Concurrent hypertension (if treated with pharmacotherapy, blood pressure must 

be <145/95 mm Hg; if not treated with pharmacotherapy, blood pressure must 
be >140/90 and <145/95 mm Hg)

! Dyslipidemia currently treated with FDA-approved pharmacotherapy or 
documented high LDL cholesterol (>100 mg/dL) within prior 12 months

! Documented low HDL cholesterol (<50 mg/dL in women or <40 mg/dL in 
men) within prior 12 months 

! Current tobacco smoker (consumes an average of at least 1 cigarette, pipe, or 
cigar per day)

Verification of inclusion criterion 4 prior to enrollment at Visit 2:

! Diagnosis of, or high likelihood of, cardiovascular disease must be present at screening and 
confirmed by appropriate medical documentation (e.g., note from primary care provider, 
discharge summary, diagnostic reports, etc.).  

! Diagnosis of type 2 diabetes must be documented either by concomitant use of antidiabetes 
medication, by laboratory measures signifying diagnosis of type 2 diabetes, and/or stated 
diagnosis from a physician.

Randomization of subjects with cardiovascular disease will be targeted to be approximately 30% 
of all subjects randomized to study medication. Randomization of males with age ≥45 to <50 
will be targeted to be approximately 25% of all male subjects randomized to study medication, 
and randomization of females with age ≥50 to <55 will be targeted to be approximately 25% of 
all female subjects randomized to study medication. The Data Monitoring Committee (DMC)
may recommend adjusting these percentages, or other enrollment criteria, during the study 
conduct based on actual event rate observed and the overall distribution of the study population 
as it accrues.

4.2 SUBJECT EXCLUSION CRITERIA

1. Myocardial infarction within 3 months prior to screening
2. Angina pectoris Grade III or IV as per the Canadian Cardiovascular Society grading

scheme (Appendix 3)
3. Clinical history of large vessel cortical strokes, including ischemic and hemorrhagic 

strokes
4. History of tachyarrhythmia other than sinus tachycardia
5. Blood pressure ≥145/95 mm Hg, irrespective of treatment with antihypertensive agents
6. Unstable weight within 3 months prior to screening at Visit 1 (e.g., weight gain or loss 

of >3%)
7. Planned bariatric surgery, cardiac surgery, or coronary angioplasty
8. Severe renal impairment defined by an estimated GFR <30 mL/min
9. Clinical history of liver failure or documented ALT or AST greater than 3 times the 

upper limit of normal (ULN)
10. Current known infection with HIV or hepatitis (documentation of no detectable virus 

is required for subjects with a past infection of hepatitis B or C)
11. Chronic use or positive screen for opioids
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12. Recent drug or alcohol abuse or dependence (with the exception of nicotine 
dependence) within 6 months prior to screening and/or positive urine drug screen for 
cocaine, methadone, methamphetamine, opiates, oxycodone, phencyclidine, and 
propoxyphene (a positive drug screen for amphetamines, barbiturates, 
benzodiazepines, and cannabinoids is exclusionary if abuse or dependence is 
suspected)

13. History of seizures (including febrile seizures), cranial trauma, or other conditions that 
predispose the subject to seizures

14. History of mania or current diagnosis of active psychosis, active bulimia or anorexia 
nervosa (binge eating disorder is not exclusionary)

15. At risk for suicide attempts based on the judgment of the Investigator
16. Acute depressive illness including new onset of depression or acute exacerbation of 

symptoms (stable subjects on chronic treatment for depression for at least 3 months are 
not excluded)

17. Any condition with life expectancy anticipated to be less than 4 years (e.g., congestive 
heart failure NYHA Class 3 or 4, Appendix 4) 

18. History of malignancy within the previous 5 years, with exception of non-melanoma 
skin cancer or surgically cured cervical cancer

19. Current use of other bupropion or naltrexone containing products
20. History of hypersensitivity or intolerance to naltrexone or bupropion 
21. Use of monoamine oxidase inhibitors within 14 days prior to screening
22. Use of any investigational drug, device, or procedure within 30 days prior to screening 
23. Pregnant or breast-feeding women, or currently trying to become pregnant, or of 

child-bearing potential (including peri-menopausal women who have had a menstrual 
period within one year) and not willing to practice birth control 

24. Inability to consistently access broadband internet 
25. Employment by the Sponsor or member of the study site research staff, or 

co-habitation with another individual enrolled in the study
The investigator may need to ask for additional documentation or assess a subject’s health 
beyond the specific study criteria described above to establish that a subject is appropriate for 
enrollment into this long-term clinical trial.

4.3 SUBJECT RESTRICTIONS

Once screened and qualified for entry, subjects will be asked to adhere to the following 
throughout the course of the study:

! Take no monoamine oxidase inhibitors, opioids, or medications containing bupropion 
or naltrexone. Subjects who require short-term treatment with opioid-containing 
medications will not take study medication until they are no longer taking the opioid.

! Take no additional weight loss medication, including but not limited to new 
prescription medications, over-the-counter preparations, and supplements

! Do not take prescription Contrave
! Do not enroll in any additional weight loss programs, including but not limited to 

Jenny Craig®, Weight Watchers®

! Do not undergo any weight loss surgery
! Do not use any investigational agents and/or devices during the study
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! Do not cut, crush or chew study medication tablets
Trial participants will in general receive routine medical care, including management of diabetes, 
hypertension, dyslipidemia and other ongoing medical conditions, from their usual healthcare 
provider that may or may not be a study Investigator. If subjects at any time during the study are 
experiencing persistent high blood pressure, defined as sustained (e.g., at 2 or more visits) 
increases in blood pressure (systolic or diastolic) of ≥10 mm Hg above baseline (or other 
increases deemed clinically relevant by the Investigator), the Investigator should determine the 
appropriate course of action (i.e., medical management of blood pressure vs. discontinuation of 
study medication). If appropriate, standard medical management for high blood pressure is 
allowed (i.e., initiation or adjustment of antihypertensive therapy).  If a subject develops hepatic 
impairment, moderate or severe renal impairment or end-stage renal disease during the study, 
study medication should be discontinued.

4.4 CONCOMITANT MEDICATIONS

Subjects are restricted from taking weight loss medications and opioids during the study as 
described in Section 4.3.  Should a subject initiate treatment with any of these agents during the 
study, the following guidelines are to be applied.  

4.4.1 Weight Loss Medications

After randomization, the use of any prescription weight loss medication (including prescription
Contrave) should be recorded as a protocol deviation and the following steps taken:

! If a subject is receiving study medication, and the prescription weight loss medication is 
Contrave or contains lorcaserin or any agent activating sympathetic tone (e.g., 
phentermine, phentermine/topiramate), then the subject must discontinue the prescription 
weight loss medication. Failure to discontinue the prescription weight loss medication 
MUST result in the discontinuation of study medication.

! If a subject is receiving study medication, and the prescription weight loss medication is 
not Contrave or does NOT contain lorcaserin or any agent activating sympathetic tone
(e.g., phentermine, phentermine/topiramate), then a protocol deviation should be recorded 
and the subject should be encouraged to discontinue the prescription weight loss 
medication. Failure to discontinue the prescription weight loss medication (e.g., orlistat, 
liraglutide) should not result in the discontinuation of study medication.

! If a subject is no longer receiving study medication, any prescription weight loss 
medication should be recorded as a protocol deviation; the subject should continue in the 
study without alteration to study procedures and continue participation in the weight 
management program.

4.4.2 Opioids

Naltrexone is a high affinity, competitive opioid antagonist. Because naltrexone blocks the 
effects of usual doses of therapeutic opioids, non-narcotic analgesia should be first line treatment 
for pain.
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! If narcotic analgesia is indicated for an elective procedure, NB should be discontinued 
48-72 hours prior. Refer to the half-life of the opiate to determine when to restart NB 
(generally 3-5 days).

! If narcotic analgesia/anesthesia is required in an acute or emergency situation, this should 
be managed with caution by appropriately experienced and equipped pain 
management/anesthesia experts.

4.5 SUBJECT WITHDRAWAL

Subjects have the right to withdraw from the study at any time and for any reason without 
prejudice to their future medical care by the physician or the institution. The unique 
considerations for subjects who discontinue study medication or withdraw from the study 
completely are summarized below.

4.5.1 Discontinuation During the Lead-in Period 

Subjects who discontinue study medication during the lead-in period will not be randomized to 
the treatment period and will not participate in the trial. Because these subjects were randomized 
to lead-in study medication, they cannot be documented as screen failures or rescreened. 
Documentation must include the reason for discontinuation of study medication, according to the 
following categories:

! Adverse event
! Withdrawal of consent 
! Protocol deviation
! Lost to follow up
! Sponsor decision
! Did not meet inclusion or exclusion criteria

4.5.2 Discontinuation of Study Medication During the Treatment Period (Level 1 
Discontinuation)

Subjects who discontinue study medication will return to the site for an End-of-Treatment Visit, 
are encouraged to continue participation in the weight management program, and are expected to 
complete their remaining study site visits and internet- or telephone-based contacts until 
completion of the trial (i.e., continue with study procedures). Documentation must include the 
reason for discontinuation of study medication, according to the following categories:

! Adverse event
! Subject decision to no longer receive study medication
! Protocol deviation
! Lost to follow up
! Sponsor decision
! Not meeting Week 16 continuation of treatment criteria
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4.5.3 Discontinuation of Study Procedures (Level 2 Discontinuation)

Subjects who discontinue study medication are encouraged to remain in the trial and follow all 
procedures just as though they were still taking study medication. Subjects who also discontinue 
from study procedures (i.e., weight management program, study site visits, and internet- or 
telephone-based contacts) will be contacted on a periodic basis (every 6 months, or at a 
minimum a single contact prior to study closure) to collect information regarding potential 
MACE events.

4.5.4 Subject Refusal of MACE Follow Up Contact (Level 3 Discontinuation)

In the event a subject is unwilling to be contacted on a periodic basis for MACE follow up, the 
Light Study Retention Hotline must be contacted. The subject’s primary physician or designated 
contact will be contacted periodically to obtain information regarding potential MACE events the 
subject may have had.

4.5.5 Subject Revokes Consent to Contact Primary Physician or Designated Contact
(Withdrawal of Consent, Level 4 Discontinuation)

In the event a subject revokes consent to contact their primary physician and/or designated 
contact on a periodic basis for MACE follow up, the Light Study Retention Hotline must be 
contacted. Information regarding vital status at end of study may be sought using other available 
information sources such as public records.  

Subjects who consented and provided a pharmacogenomic (PGx) sample for deoxyribonucleic 
acid (DNA) analysis can withdraw their consent and request disposal of a stored sample at any 
time prior to analysis. Notify sponsor of consent withdrawal.

5 STUDY MEDICATION

The study medication to be evaluated is provided as a naltrexone SR 8 mg/bupropion SR 90 mg 
(8/90) tablet administered during the lead-in and treatment period, for a total maximum daily 
maintenance dose of naltrexone SR 32 mg/bupropion SR 360 mg (32/360). All tablets, including 
placebo, will be identical in appearance to maintain blinding. All clinical supplies will be 
manufactured under GMP conditions. 

The NB combination was approved by FDA as Contrave (naltrexone HCl 8 mg and bupropion 
HCl 90 mg) Extended Release Tablets. Future study drug labeling will reflect the approved 
generic drug name (naltrexone HCl 8 mg and bupropion HCl 90 mg) Extended Release Tablets. 
There is no difference in the formulation being provided.

5.1 RANDOMIZATION AND BLINDING

Subjects who have signed the informed consent form, meet eligibility criteria, and have reached 
Visit 2 will start the double-blind lead-in period and will be randomly assigned in a 1:1 ratio to 
one of two treatment sequences: 1 week of active study medication (1 tablet per day) followed by 
1 week of placebo (1 tablet per day); or 1 week of placebo (1 tablet per day) followed by 1 week 
of active study medication (1 tablet per day). Random assignments for the lead-in period will 
occur via IVRS/IWRS and will use permuted blocks with no stratification factors.
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Subjects who have successfully completed the lead-in period will undergo the treatment period 
randomization. On Day 1 (Visit 3), subjects will be randomized to receive either active study 
medication or placebo in a 1:1 allocation ratio. The two double-blind treatment groups are:

! Group 1: naltrexone SR 32 mg/bupropion SR 360 mg
! Group 2: identical placebo

The randomization will be conducted using IVRS/IWRS and will use permuted blocks with no 
stratification factors.

5.2 ACCESS TO INDIVIDUAL SUBJECT STUDY MEDICATION ASSIGNMENTS

The identity of the study medication assigned to each subject will be maintained in the 
IVRS/IWRS. Subject study medication assignment should not be unblinded unless requested by 
the Investigator because it is of integral importance for future medical management of the 
subject. Prior approval by the Sponsor (or designee) must occur for a subject’s treatment 
assignment to be unblinded by the investigator or study medical monitor. Such unblinding 
would be conducted using the IVRS/IWRS.

5.3 DISPENSING AND STORING OF STUDY MEDICATION

Study medication is to be prescribed only by the Investigator or a medically qualified 
Subinvestigator named on form FDA 1572. Under no circumstances will the Investigator or 
Subinvestigator allow the study medication to be used other than as directed by the protocol or to 
be administered to any person other than subjects participating in the study.

The lead-in period which starts at Visit 2 (Week -2) will consist of two different treatment 
sequences. Subjects will either be randomly assigned to receive 1 week of active study 
medication followed by 1 week of placebo; or they will receive 1 week of placebo followed by 1 
week of active study medication. Study medication will be provided in separate clearly labeled 
bottles, and subjects will be instructed on how to take the study medication.

At Visit 3 (Day 1), the subject will return any unused study medication. At this visit, eligible 
subjects will be randomized and will be given an adequate amount of study medication (NB or 
placebo, depending on randomization) to last until Visit 5 (Week 8). 

Study medication will be dispensed during each site visit (except for Visit 4 (Week 2), Visit 14 
(Week 208), or an End-of-Treatment Visit). Subjects are required to return all bottles to the site 
for study medication accountability. Study medication tablets are not to be cut, crushed or 
chewed.

Study medication will be dispensed in bottles with child resistant lids. All study medication
should be stored at controlled room temperature 25°C (77°F); with excursions permitted to 
15°-30°C (59° - 86°F).

5.4 DOSING SCHEDULE

Table 1 summarizes the study medication dosing schedule.  Doses can be taken with or without 
food.  Additional details are provided below.
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5.4.1 Lead-in 

All subjects will participate in a lead-in period, consisting of two different treatment sequences, 
either 1 week of NB followed by 1 week of placebo or 1 week of placebo followed by 1 week of 
NB. Subjects will take 1 tablet each morning. 

5.4.2 Treatment Period

During the first 3 weeks of the treatment period, the NB dose will be escalated, with all subjects 
taking study medication as follows: 1 tablet in the morning for 7 days, followed by 1 tablet in the 
morning and 1 tablet in the evening for 7 days, followed by 2 tablets in the morning and 1 tablet 
in the evening for 7 days, until the start of week 4 when they will reach the full dose, i.e., 2 
tablets in the morning and 2 tablets in the evening. During the remainder of the treatment period, 
subjects will take 2 tablets of study medication in the morning and 2 tablets in the evening.

If the investigator becomes aware that a subject has developed moderate or severe renal
impairment, end-stage renal disease or hepatic impairment, the study medication must be 
discontinued. 

5.5 STUDY MEDICATION COMPLIANCE AND ACCOUNTABILITY

5.5.1 Compliance

Subject compliance with study medication dosing will be assessed at the site during each visit, as 
well as every other month between study visits, starting after Visit 7 (Week 26) through the 
internet- or telephone-based questionnaire. Subjects who miss a dose should be instructed to take 
their next dose as originally scheduled.  Subjects who interrupt study medication for more than 
one week will be instructed to take 1 tablet in the morning and 1 tablet in the evening for 7 days 
followed by 2 tablets in the morning and 2 tablets in the evening thereafter.  Subjects who 
interrupt study medication for more than four consecutive weeks will be required to discontinue 
study medication for protocol deviation. These subjects will continue participation in the weight 
management program, and are expected to complete their remaining study site visits and 
internet- or telephone-based contacts until completion of the trial. 

Table 1: Dosing Schedule

Dose 
Schedule

Lead-in Period Treatment Period

Week -2 Week -1 Week 1
(Days 1-7)

Week 2
(Days 8-14)

Week 3
(Days 15-21)

Week 4 to end 
of study

Total Daily 
Dose* 8/90 NB 8/90 NB 8/90 NB 16/180 NB 24/270 NB 32/360 NB

Morning 1 tab NB
or PBO

1 tab PBO
or NB

1 tab NB 
or PBO

1 tab NB 
or PBO

2 tabs NB 
or PBO

2 tabs NB 
or PBO

Evening -- -- -- 1 tab NB 
or PBO

1 tab NB 
or PBO

2 tabs NB 
or PBO

*Doses shown are of naltrexone SR/bupropion SR (NB); tab=tablet; PBO=placebo.
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5.5.2 Accountability

Used and partially used study medication bottles will be returned to the site at each designated 
visit. Reconciliation of distributed versus returned study medication bottles will occur at the 
study site, and returned study medication will be shipped back to the depot.

5.5.3 Overdose

In the event of a suspected overdose, the Investigator or other health care provider should 
consider contacting a poison control center for additional information on treatment options.  In 
addition, the Medical Monitor representative should be contacted within 24 hours of discovery of 
the suspected overdose.

6 STUDY PROCEDURES

The study procedures to be conducted for each subject enrolled in the study are summarized in 
Appendix 2 (Schedule of Study Procedures). Deviations from the protocol (i.e., 
inclusion/exclusion criteria not satisfied, significant deviations related to study medication 
administration, non-permitted concomitant medications) will be recorded on the appropriate 
electronic case report form (eCRF). 

Body weight will be measured at every designated visit, preferably using the same calibrated 
scale throughout the study. The measurement is recorded to the first decimal point. Subjects 
should wear light clothing with no shoes.

Waist circumference measurements will be obtained at screening, the End-of-Treatment Visit (if 
applicable) and at Visit 14 (Week 208). The study-site staff must ensure that:

! The subject stands and the examiner places a measuring tape in a horizontal plane 
around the abdomen at the level of the umbilicus.

! The measuring tape is snug, but does not compress the skin, is parallel to the floor, 
and is not twisted.

! The measurement is taken at the end of a normal respiratory expiration.
! The measurement is recorded in centimeters to the first decimal point.

Vital sign measurements will include sitting systolic and diastolic blood pressure and heart rate 
and will be measured at every visit. Vital signs should be measured after approximately 
5 minutes of quiet rest with the subject in a sitting position using the same arm for each 
measurement and an appropriately sized cuff. Three blood pressure and heart rate measurements
will be recorded at each visit.

All subjects will participate in a comprehensive web-based weight management program as 
detailed in the weight management program handbook. Subjects will participate in the weight 
management program through completion of study procedures, regardless of whether they are 
taking study medication.

At every visit to the study site during the treatment period, subjects will be asked about potential 
SAEs, in particular MACE and hospitalizations, and any appropriate follow-up will be initiated.
Study medication compliance will also be assessed, and any adverse event that has resulted in 
discontinuation of study medication will be recorded.
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For subjects who discontinue study medication early, all End-of-Treatment Visit assessments 
should be performed in close proximity to or at the time of study medication discontinuation. 
Subjects discontinuing study medication before the end of the study are encouraged to continue 
to participate in the weight management program, to return to the study site for their remaining 
scheduled visits, and to participate in their scheduled internet or telephone contacts just as 
though they were still taking study medication.

If subjects at any time during the study are experiencing persistent high blood pressure, defined 
as sustained (e.g., 2 or more visits) increases in blood pressure (systolic or diastolic) of 
≥10 mm Hg above baseline (or other increases deemed clinically relevant by the Investigator), 
the Investigator should determine the appropriate course of action (i.e., medical management of 
blood pressure versus discontinuation of study medication). If appropriate, standard medical 
management for high blood pressure is allowed (i.e., initiation or adjustment of antihypertensive 
therapy).  

The study includes an optional collection of a blood sample at select sites that may be used for 
additional research involving pharmacogenomic analysis. Pharmacogenomic analysis may be 
conducted to investigate the contribution of genetic variance on drug response, for example, its 
efficacy and safety. Participation of study subjects in pharmacogenomic sample collection is 
optional.

As pharmacogenomics is an evolving science, currently many genes and their function are not 
yet fully understood. Future data may suggest a role of some of these genes in drug response, 
which may lead to additional hypothesis-generating exploratory research on stored samples.

A separate informed consent form pertaining to collection, analysis and storage of the sample 
can be obtained at the final on-site study visit, but must be obtained prior to collecting the blood 
sample for Pharmacogenomic Research. The provision of consent to collect and analyze the 
pharmacogenomic sample is independent of consent to the other aspects of the study.  

6.1 SCREENING PROCEDURES

6.1.1 Visit 1

Initial screening procedures will be performed at Visit 1 within a maximum of 2 weeks prior to
initiation of the double-blind lead-in period, to determine eligibility for participation in the study. 
No protocol specific study procedures will be done prior to obtaining written informed consent 
from the subject. After obtaining written informed consent to participate in the study and consent 
to follow-up for vital status, the following procedures will be performed and documented:

! Record demographics
! Obtain medical history
! Measure height and body weight to determine body mass index (BMI)
! Measure waist circumference
! Measure vital signs (blood pressure and heart rate)
! Record concomitant medications
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Subjects giving written informed consent and meeting Visit 1 eligibility criteria will return 
within 2 weeks of giving informed consent to complete additional screening procedures and 
potentially start the lead-in period of the study. The site has the option to combine Visits 1 and 2 
on the same day as long as the inclusion/exclusion criteria have been satisfied.  In this instance, 
vitals (including blood pressure) will only be recorded once.

If needed, a single unscheduled rescreen visit will be permitted, but it must fall within the 14-day 
window requirement after Visit 1 and before Visit 2.  

6.2 LEAD-IN PERIOD

6.2.1 Visit 2

Visit 2 (Week -2) will occur within a maximum of 2 weeks after Visit 1 (Screening). The 
following procedures will be performed and documented at Visit 2:

! Measure body weight 
! Measure vital signs (blood pressure and heart rate)
! Administer a urine pregnancy test in women of child-bearing potential (including 

peri-menopausal women who have had a menstrual period within one year) and 
counsel subjects on importance of effective contraception

! Obtain urine for drug screen (see Urine Drug Results instructions below)
! Confirm blood pressure and urine pregnancy test (if applicable) meet eligibility 

requirements
! Obtain specimens for chemistry panel, hematology, urinalysis, lipids, HbA1c, and 

hsCRP
! Obtain electrocardiogram (ECG) (12-lead)
! Train subjects on self-monitoring their dietary intake using provided food diaries
! Enroll subject and conduct lead-in randomization
! Dispense study medication for lead-in period and provide written instruction on how 

to take study medication during the lead-in; administer and record first dose at the 
study site

Subjects should be advised to not take lead-in medication on the morning of Visit 3 (Day 1).

Urine Drug Results
The qualified study site personnel should receive the urine drug screen results provided by the 
central laboratory within 2 business days.  If the results indicate the subject should be 
discontinued from the Lead-In period, the subject will be asked to return to the site to complete 
discontinuation procedures and return study medication as outlined in Section 4.5.1.
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6.3 TREATMENT PERIOD

6.3.1 Site-based Procedures

6.3.1.1 Visit 3

Subjects who have successfully completed the 2-week lead-in period (± 3 days), meet all of the 
inclusion criteria and none of the exclusion criteria, and did not experience a suspected MACE 
event during the lead-in, will be randomized into the study. The following procedures will be 
performed and documented at Visit 3 (Day 1, baseline):

! Review Visit 2 laboratory report and confirm no exclusionary values 
! Collect study medication bottles from the lead-in period
! Assess study medication and food diary compliance
! Query for SAEs and potential MACE since last visit; subjects with suspected MACE 

during lead-in are ineligible for randomization
! Randomize subject
! Measure body weight
! Measure vital signs (blood pressure and heart rate)
! Complete weight management program registration process and provide instruction
! Dispense study medication and provide written instruction for escalation of study 

medication dose; administer and record first treatment period dose at the study site

6.3.1.2 Visit 4 

The following procedures will be performed and documented at Visit 4 (Week 2 ± 3 days):

! Measure body weight
! Measure vital signs (blood pressure and heart rate)
! Query for pregnancies in women of child-bearing age
! Query for SAEs and potential MACE since last visit
! Assess study medication compliance

6.3.1.3 Visit 5

The following procedures will be performed and documented at Visit 5 (Week 8 ± 1 week):

! Measure body weight
! Measure vital signs (blood pressure and heart rate)
! Query for pregnancies in women of child-bearing age
! Query for SAEs and potential MACE since last visit
! Assess study medication compliance
! Dispense study medication and collect returned study medication bottles

6.3.1.4 Visit 6

The following procedures will be performed and documented at Visit 6 (Week 16 ± 1 week):

! Measure body weight



Takeda Development Center Americas, Inc.  Protocol NB-CVOT, Amendment 5
Naltrexone SR/Bupropion SR 26 May 2015

Confidential 34

! Measure vital signs (blood pressure and heart rate)
! Evaluate appropriateness of continued treatment
! Query for pregnancies in women of child-bearing age
! Query for SAEs and potential MACE since last visit
! Assess study medication compliance
! Dispense study medication and collect returned study medication bottles

At Visit 6 (Week 16) there will be an evaluation of appropriateness of continued treatment 
through assessment of weight loss and blood pressure changes relative to baseline observations. 
The target weight loss is ≥5% with expected minimum weight loss at 16 weeks of ≥2%. Subjects 
should be discontinued from study medication at Visit 6 (Week 16) if they have not lost at least 
2% of their body weight relative to baseline or are experiencing consecutive, sustained (at Week 
8 [Visit 5] and Week 16 [Visit 6]) increases in blood pressure (systolic or diastolic) of ≥10 mm 
Hg. If the Investigator suspects that an elevated blood pressure measurement may be spurious or 
that adjustment with antihypertensive medication is appropriate, subjects should not be 
discontinued until the elevated measurement is confirmed within four weeks. Subjects who 
discontinue study medication prematurely will complete End-of-Treatment Visit procedures and 
continue with participation in all study procedures.  

6.3.1.5 Visits 7-13

The following procedures will be performed and documented at Visit 7 (Week 26 ± 2 weeks), 
Visit 8 (Week 52 ± 2 weeks), Visit 9 (Week 78 ± 2 weeks), Visit 10 (Week 104 ± 2 weeks), 
Visit 11 (Week 130 ± 2 weeks), Visit 12 (Week 156 ± 2 weeks) and Visit 13 (Week 182 ± 2 
weeks):

! Measure body weight
! Measure vital signs (blood pressure and heart rate)
! Query for pregnancies in women of child-bearing age
! Query for SAEs and potential MACE since last visit
! Record concomitant medications (only at Visits 8, 10, and 12 [Weeks 52, 104, and 

156])
! Assess study medication compliance
! Train subjects on remote contact procedures (internet or telephone) to be conducted 

every other month between study site visits (only at Visit 7 [Week 26])
! Dispense study medication and collect returned study medication bottles 

6.3.1.6 Visit 14/End-of-Study Visit

Treatment with study medication and participation in the study will be concluded at Visit 14 
(Week 208 ± 2 weeks). The following procedures will be performed and documented:  

! Measure body weight
! Measure waist circumference
! Measure vital signs (blood pressure and heart rate)
! Query for pregnancies in women of child-bearing age
! Query for SAEs and potential MACE since last visit
! Record concomitant medications (for subjects without an End-of-Treatment Visit)
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! Assess study medication compliance
! Collect returned study medication bottles 

In the event that the study is terminated prior to a subject on study medication reaching Visit 14, 
the subject will return to the study site to complete these procedures as their End-of-Study Visit.

6.3.1.7 End-of-Treatment Visit 

For subjects who discontinue study medication early, all End-of-Treatment Visit assessments 
should be performed in close proximity to, or at the time of study medication discontinuation. If 
a subject is discontinued from study medication while at a scheduled site visit, procedures unique
to the End-of-Treatment Visit will also be performed. Subjects discontinuing study medication 
before the end of the study are encouraged to continue to participate in the weight management 
program, to return to the study site for their remaining scheduled visits, and to participate in their 
scheduled internet or telephone contacts just as though they were still taking study medication.

Upon discontinuation of study medication, the following procedures will be performed and 
documented:

! Measure body weight
! Measure waist circumference
! Measure vital signs (blood pressure and heart rate)
! Query for pregnancies in women of child-bearing age
! Query for SAEs and potential MACE since last visit
! Record concomitant medications
! Collect returned study medication bottles 
! Confirm date of last dose of study medication
! Determine reason for discontinuation of study medication
! Train subjects on remote contact procedures (internet or telephone) to be conducted 

every other month (only for subjects who discontinue study medication prior to Visit 
7, Week 26)

For subjects who are lost to follow-up, determining the subject’s vital status will be pursued.

6.3.2 Internet- and Telephone-based Procedures 

All subjects will be required to access an internet- or telephone-based assessment tool every 
other month, starting after Visit 7 (Week 26) to record any hospitalization and indicate study 
medication compliance. Subjects will be trained on how to access this assessment tool during 
Visit 7 (Week 26). An automated prompt (e.g., text message, phone call, or email) will remind 
subjects to perform their remote assessments. The study site will be accountable for follow-up in 
the event an entry of interest (i.e., hospitalization, lack of compliance) is made.

6.3.3 Weight Management Program

Participation in the weight management program will begin following randomization into the 
treatment period. At Visit 3, all subjects will be registered into a comprehensive weight 
management program delivered via a web-based platform as detailed in the weight management 
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program handbook. Subjects will participate in the weight management program through 
completion of study procedures, regardless of whether they are taking study medication. 

6.3.4 Clinical Laboratory Evaluations

The Investigator will evaluate all screening laboratory reports, and will sign and date the review. 
The clinical significance or non-significance of any out-of-range laboratory determinations will 
be noted. 

Samples will be collected according to the schedule presented in Appendix 2 (Schedule of Study 
Procedures). A centralized laboratory will provide collection, processing, packaging, and 
shipping instruction for each sample. All samples will be sent to the central laboratory for 
analysis. The details for collection, storage, and shipment of samples for biochemical endpoints 
to the central laboratory will be provided separately by the central laboratory. All data from the 
central laboratory will be transferred electronically and not collected on the eCRFs. At Visit 2 
(Week -2), a urine drug screen sample will be collected and shipped to the central laboratory.  
Additionally, for women of child-bearing potential, a urine pregnancy test will be performed on-
site at Visit 2 (Week -2) according to the specification from the laboratory.

6.3.4.1 Chemistry

Chemistry assessments will include the following: albumin, aspartate aminotransferase (AST), 
alanine aminotransferase (ALT), bilirubin (direct/indirect), blood urea nitrogen (BUN), calcium, 
creatinine, glucose, phosphorus, and uric acid. Blood samples for chemistry assessments will be 
collected at Visit 2 (Week -2, start of lead-in period).

6.3.4.1.1 Lipids, HbA1c, hsCRP

Blood samples to assess lipids (cholesterol, triglycerides, LDL cholesterol, HDL cholesterol), 
HbA1c, and hsCRP will be collected at Visit 2 (Week -2, start of lead-in period).

6.3.4.2 Hematology

Hematology assessments will include the following: complete blood count (CBC) with 
differential and platelet count. Blood samples for hematology assessments will be collected at 
Visit 2 (Week -2, start of lead-in period).

6.3.4.3 Urinalysis

Urinalysis assessments will include the following: appearance, pH, specific gravity, glucose, 
blood, ketones, protein, and microscopic examination of sediment. Urine samples for urinalysis
assessments will be collected at Visit 2 (Week -2, start of lead-in period).

6.3.4.3.1 Drug Screen

Urine samples to screen for amphetamines, barbiturates, benzodiazepines, cannabinoids, cocaine, 
methamphetamine, methadone, opiates, oxycodone, phencyclidine, and propoxyphene will be 
collected at Visit 2 (Week -2, start of lead-in period).
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6.3.5 Pharmacogenomic Sample Collection (Optional)

When sampling of whole blood for pharmacogenomic analysis occurs, every subject must sign 
the PGx informed consent/be consented in order to participate in the PGx portion of the study.  

One 6 mL whole blood sample for DNA isolation will be collected from each subject consenting, 
into plastic K2 ethylenediamine-tetraacetic acid (EDTA) spray-coated tubes. The blood can be 
collected at the final on-site study visit.   

DNA forms the basis for the genes that make the body produce proteins such as enzymes, drug 
transporters or drug targets, and may be evaluated for the genetic contribution of how the drug is 
broken down, or how the drug affects the body. This is called a “Pharmacogenomics Research 
study.” Specific purposes of this study include:

! Identifying genetic reasons why certain people respond differently to NB32.
! Finding out more information about how NB32 works.
! Generating information needed for research, development, and regulatory approval of tests to 

predict response to NB32.
! Identifying variations in genes related to the biological target of NB32.

This information may be used, for example, to develop a better understanding of the safety and 
efficacy of NB32 and other study medications, and for improving the efficiency, design and 
study methods of future research studies.

Whole blood samples for DNA isolation should be shipped immediately under ambient 
conditions if received by the lab within 3 days from time of collection or ship refrigerated if 
shipment will be received within 5 days from time of collection. The pharmacogenomic samples 
will be shipped to Covance Central Laboratory. Shipping and handling instructions will be 
provided by Covance.  

Each pharmacogenomic sample for a study subject should be identifiable on the requisition form 
with a 8-digit subject ID (the 4-digit site number plus the 4-digit subject number).

The samples will be stored for no longer than 15 years after completion of the NB32 study 
and/or until the drug development of NB32 is no longer actively pursued by Takeda or its 
collaborators. No samples will be stored for longer than permitted by the applicable law and 
samples will be destroyed upon notification from Takeda. “Stored samples” are defined as 
samples that are key-coded (the samples are stripped of all personal identifying information but a 
key links the samples to the clinical data collected from the sample donor) and are used in the 
analysis of investigational drug or related drugs.

6.3.6 Biological Sample Retention and Destruction

In this study, specimens for genome/gene analysis will be collected as described in Section 6.3.5. 
After extraction and purification, the genetic material will be preserved and retained at the long 
term storage vendor for up to but not longer than 15 years or as required by applicable law. The 
sponsor has put into place a system to protect the subjects’ personal information to ensure 
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optimal confidentiality and defined standard processes for sample and data collection, storage, 
analysis, and destruction.

The sponsor and researchers working with the sponsor will have access to the samples collected 
and any test results. All samples collected during the study will be stored securely with limited 
access and the sponsor will require anyone who works with the samples to agree to hold the 
research information and any results in confidence.

The sample will be labeled with a unique sample identifier similar to labeling in the main study 
but using a code that is different from the code attached to the health information and other
clinical test results collected in the study. The sample and data are linked to personal health 
information with code numbers; the samples are stripped of all personal identifying information 
but a key linking the samples to clinical analysis data exists. This link means that the subject may 
be identified but only indirectly. The code numbers will be kept secure by or on behalf of the 
sponsor.

7 ADVERSE EVENTS 

7.1 DEFINITIONS

7.1.1 Adverse Event

An adverse event is defined by the International Conference on Harmonization (ICH) Guideline 
for Good Clinical Practice as “any untoward medical occurrence in a patient or clinical 
investigation subject administered a pharmaceutical product and that does not necessarily have a 
causal relationship with this treatment.” (ICH E6)

7.1.2 Serious Adverse Event (SAE)

A serious adverse event (SAE) is defined as any adverse event occurring at any dose of study 
medication that results in: 

! Death
! Life-threatening adverse drug experience
! In-patient hospitalization or prolongation of existing hospitalization
! Persistent or significant disability/incapacity
! Important medical event
! Congenital anomaly/birth defect

7.1.3 Cardiovascular Endpoints

7.1.3.1 Primary Study Endpoint

Composite endpoint based on the first occurrence of one of the following MACE:

! Cardiovascular death (including fatal myocardial infarction and fatal stroke)
! Nonfatal myocardial infarction
! Nonfatal stroke
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7.1.3.2 Secondary Study Endpoints

Composite endpoint based on the first occurrence of one of the following:

! Cardiovascular death (including fatal myocardial infarction, fatal stroke, fatal 
unstable angina requiring hospitalization)

! Nonfatal myocardial infarction
! Nonfatal stroke
! Nonfatal unstable angina requiring hospitalization

The separate first occurrence of any of the following primary MACE:

! Cardiovascular death (including fatal myocardial infarction and fatal stroke)
! Any myocardial infarction (nonfatal or fatal)
! Any stroke (nonfatal or fatal)

7.1.3.3 Other Cardiovascular Study Endpoints

The first occurrence of:

! Unstable angina requiring hospitalization
! Coronary revascularization procedure

Myocardial infarction and stroke will be identified using current standard diagnostic criteria, 
such as the 2010 Standardized Definitions for End Point Events in Cardiovascular Trials (Hicks 
et al., 2010). Complete definitions of the study endpoints for the purposes of endpoint 
adjudication are included in the CEC charter.

Deaths and potential cardiovascular events specified as endpoint events will be exempted from 
the usual expedited regulatory reporting requirements, in keeping with 21CFR 312.32(c)(5). All 
parties involved with the trial conduct at the site are to remain blinded to treatment assignment 
for subjects that have such events.

7.2 SCOPE OF ADVERSE EVENTS COLLECTION

Non-serious adverse events will not be routinely collected during the study. As described in the 
Investigator’s Brochure, the data from four prior Phase 3 clinical trials have adequately 
characterized the general safety and tolerability of NB32. The profile established is consistent 
with the well characterized safety and tolerability of the individual constituents, bupropion and 
naltrexone. Therefore, routine safety data collection in this study will be limited to adverse 
events leading to discontinuation of study medication and SAEs. Adverse events leading to 
discontinuation of study medication will be collected and documented.

7.3 SERIOUS ADVERSE EVENT PROCEDURES

7.3.1 SAEs

SAEs will be collected from the time the subject is enrolled in the lead-in period at Visit 2
(Week -2) through end of study or 30 days after discontinuation of study medication (whichever 
one is later). The procedure for Investigators reporting SAEs to the Sponsor is summarized 
below:
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! Complete “Serious Adverse Event Report” including brief narrative and 
determination of relatedness within 24 hours of the Investigator’s knowledge of the 
SAE.

! File follow-up reports to the initial SAE report and any relevant documents, as needed 
or as requested.

! Report all SAEs occurring on study or within 30 days of last dose of study 
medication.

The Sponsor must be notified of any SAE that occurs after the first dose of study medication has 
been administered. The Investigator is responsible for reporting SAEs to the Institutional Review 
Board (IRB) as required by local regulatory authorities and in accordance with the local 
institutional policy.

Any suspected non-study endpoint adverse reaction (i.e., with evidence suggesting a causal 
relationship to study medication) that is both an SAE and unexpected will be reported to the 
FDA no later than 15 calendar days after determination that the information qualifies for 
expedited reporting.

Any suspected adverse reaction that is life-threatening and unexpected will be reported to the 
FDA no later than 7 calendar days after initial receipt of the information by the Sponsor. 
Cardiovascular and all-cause fatalities are study endpoints and therefore not subject to expedited 
reporting.

7.3.2 MACE

All suspected MACE will be subjected to adjudication by the CEC. The CEC will be blinded to 
subject treatment assignments and will assess whether the supportive data for a given event 
satisfies predefined criteria for an endpoint event. Complete procedures for adjudicating potential 
MACE are included in the CEC charter.

If an event is not confirmed by the CEC as a MACE endpoint event but does meet the criteria for 
an SAE, the event will be processed and reported as an SAE. Deaths and potential cardiovascular 
events specified in this trial as endpoint events will be exempted from the usual expedited 
regulatory reporting requirements, in keeping with 21CFR 312.32(c)(5). SAEs not meeting the 
endpoint criteria will be reported per regulatory requirement.

7.4 PROCEDURES IN THE EVENT OF PREGNANCY

The risks of the study medication combination NB during pregnancy have not been evaluated.  
Women of childbearing potential (including peri-menopausal women who have had a menstrual 
period within one year) who enroll in the study should follow a medically accepted, effective 
birth control regimen. A urine pregnancy test will be obtained at screening for women of child-
bearing potential. 

In the event a female subject becomes pregnant during the trial, study medication and the weight 
management program will be discontinued, but the subject will be encouraged to continue to 
participate in all other study related procedures. The subject will be followed for safety during 
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the pregnancy through 1 month after delivery or termination of the pregnancy. The subject will 
also be followed for MACE until completion of the trial. 

8 STATISTICAL CONSIDERATIONS

8.1 ANALYSIS POPULATIONS

! Enrolled: This population is defined as subjects who take at least one dose of study 
medication during the lead-in period. Data from this population will not be used in 
any formal statistical analyses.

! Intent-to-treat (ITT): This population is defined as subjects who undergo 
randomization into the treatment period and are dispensed study medication. All post-
randomization data in the treatment period will be included in statistical analyses for 
this population. The ITT population will be the primary analysis population for the 
primary endpoint and all secondary endpoints.

! Per Protocol: This population is defined as ITT subjects who take at least one dose 
of study medication in the treatment period in accordance with the study protocol. 
Data values observed up to and including 30 days after a subject’s last confirmed
treatment period dose date will be included in all analyses for the Per Protocol 
population (referred to as on-treatment data), while data values outside of this 
window will be excluded. The Per Protocol population will be used for sensitivity 
analyses.

8.2 STUDY ENDPOINTS

8.2.1 Primary Study Endpoint

Time from treatment period randomization to the first confirmed occurrence of MACE, defined 
as cardiovascular death, nonfatal myocardial infarction, and nonfatal stroke.

8.2.2 Secondary Study Endpoints

! Time from treatment period randomization to the first confirmed occurrence of 
cardiovascular death, nonfatal myocardial infarction, nonfatal stroke, or nonfatal 
unstable angina requiring hospitalization

! Time from treatment period randomization to the confirmed occurrence of 
cardiovascular death (including fatal myocardial infarction, fatal stroke)

! Time from treatment period randomization to the first confirmed occurrence of 
myocardial infarction (nonfatal or fatal)

! Time from treatment period randomization to the first confirmed occurrence of stroke
(nonfatal or fatal)

8.2.3 Other Study Endpoints

! Time from treatment period randomization to the confirmed occurrence of death from 
any cause

! Time from treatment period randomization to the first confirmed occurrence of 
unstable angina requiring hospitalization (nonfatal or fatal)
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! Time from treatment period randomization to the first occurrence of coronary 
revascularization procedure 

! Percent change in body weight from baseline to Week 52
! Proportion of subjects achieving ≥10% body weight reduction from baseline at 

Week 52
! Change in blood pressure from baseline to Week 52

8.2.4 Additional Outcomes

! Percent change in body weight from baseline to subsequent study visits other than 
Week 52

! Change in waist circumference from baseline to the end of treatment period
! Change in blood pressure from baseline to subsequent study visits other than 

Week 52

8.3 DEMOGRAPHICS, BASELINE CHARACTERISTICS, SUBJECT DISPOSITION, AND MEDICAL 
HISTORY

Demographic and baseline characteristics, medical history and subject disposition will be 
summarized descriptively for each treatment group.

8.4 STATISTICAL ANALYSES

8.4.1 General Considerations

8.4.1.1 Protocol Deviations

All the following deviations will be summarized using the ITT population:

! Inclusion or exclusion criteria not satisfied
! Significant deviations related to study medication administration
! Non-permitted concomitant medications

8.4.1.2 Data Analysis Considerations

8.4.1.2.1 Treatment Group Considered for Statistical Analysis

For all efficacy and safety analyses, subjects will be included in the treatment group to which 
they were originally allocated in the treatment period randomization.

8.4.1.2.2 General Statistical Approach

All summary tables for quantitative parameters will display n, mean, standard deviation, median, 
range (minimum and maximum), as well as number of missing data (if relevant). All summary 
tables for qualitative parameters will display counts, percentages and number of missing data (if 
relevant). For time-to-event variables, the number of subjects at risk over time as well as the 
cumulative percentage of subjects experiencing the event of interest based on the Kaplan-Meier 
method will be presented for each treatment. Baseline data are defined as the last measurement 
performed before the first dose of randomized study medication in the treatment period.
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8.4.1.3 General Conventions

8.4.1.3.1 General Rules for Handling Missing, Unused, or Inconsistent Data

In general, missing values will remain as missing unless otherwise indicated, i.e., no attempt will 
be made to impute missing values and only observed values will be used in data analyses and 
presentations, except where otherwise indicated. All subjects who undergo treatment period
randomization procedures and are dispensed study medication will be included in all analyses 
using the ITT population. Subjects not reaching the primary endpoint by the study end date, or 
before their last assessment for subjects lost to follow-up, will be censored at the date of their last 
assessment. A similar approach will be employed for other time to event endpoints.

8.4.1.3.2 Other Specific Conventions

Analysis of variables such as percent change in body weight from baseline to Week 52 will be 
analyzed using observed data and also using the last observation carried forward (LOCF) method 
to impute missing data in the ITT population.

8.4.2 Primary Endpoint Analyses

With respect to the primary endpoint, the following 3 null hypotheses will be tested:

! H01: The hazard ratio for NB32 relative to placebo is ≥2.0
! H02: The hazard ratio for NB32 relative to placebo is ≥1.4
! H03: The hazard ratio for NB32 relative to placebo is ≥1.0 (test for superiority)

In order to control the Type 1 error rate at the one-sided α=0.025 level, a sequential testing 
procedure will be used. The testing procedure is described below and will be based on MACE
confirmed by adjudication:

! Accrue at least 87 events.
! Conduct analysis to rule out a non-inferiority (NI) margin of 2.0 using all of alpha 

(testing H01). 
! The trial must stop if the NI margin of 2.0 is not met. Note that when the true 

underlying hazard ratio is equal to 1, the least favorable hazard ratio point estimate 
that will still result in non-inferiority for this test is 1.314.

! If the NI margin of 2.0 is met, all of alpha is recovered; the trial will proceed to at 
least 371 events to rule out the NI margin of 1.4 at the end of the study (testing H02).

! The final analysis to rule out the NI margin of 1.4 is conducted using all of alpha 
without adjustment since it will be the first analysis against the NI margin of 1.4. The 
first analysis with 87 events will not be used to rule out the NI margin of 1.4 and 
hence no multiplicity control is needed between this analysis and the analyses against 
the NI margin of 2.0. Note that when the true underlying hazard ratio is equal to 1, the 
least favorable hazard ratio point estimate that will still result in non-inferiority for 
this test is 1.142.

! If H02 is successfully rejected, the analysis will proceed to test H03 using all of 
alpha. This is the gated test for superiority.

Considerations for additional interim analyses are described in Section 8.8.



Takeda Development Center Americas, Inc.  Protocol NB-CVOT, Amendment 5
Naltrexone SR/Bupropion SR 26 May 2015

Confidential 44

In a study population with an annual background MACE rate of 1.0-1.5%:

! The pre-approval NI margin of 2.0 corresponds to ruling out an excess of 10-15 
additional events per 1,000 subject-years with an absolute risk difference of 1.0-1.5%. 

! The post-approval NI margin of 1.4 corresponds to ruling out an excess of 4-6 
additional events per 1,000 subject-years with an absolute risk difference of 0.4-0.6%.

For each of the primary hypotheses, the ITT population will be used in the primary analysis and 
an on-treatment analysis using the Per Protocol population will be conducted as a sensitivity 
analysis. The primary analysis method will employ a Cox proportional hazards model with 
treatment as a factor.  Point estimates and one-sided confidence intervals for hazard ratios will be 
obtained within the framework of this model. The upper bound of the confidence interval will be 
used in formal hypothesis testing H01, H02, and H03. The one-sided confidence level will be 
97.5% for H01 and will be specified in the DMC charter and Statistical Analysis Plan for 
subsequent analyses of the primary endpoint. As part of sensitivity analyses, a model with 
treatment, sex, race, and baseline cardiovascular risk group (defined in Section 8.4.7) as factors, 
and age as a continuous covariate will be used for the ITT and Per Protocol populations. Model 
validity will be assessed using standard methodology.

In addition, the proportion of subjects remaining event-free over time will be displayed in the 
form of survival curves using the Kaplan-Meier method. The number and percentage (crude rate) 
of subjects experiencing a primary endpoint will be summarized. Subgroup analyses of the 
primary endpoint are described in Section 8.4.7.

8.4.3 Secondary Endpoint Analyses 

Analyses of the time to event endpoints of cardiovascular death, nonfatal myocardial infarction, 
nonfatal stroke, or nonfatal unstable angina requiring hospitalization and analyses of the time to 
event endpoints of cardiovascular death, myocardial infarction, and stroke will be conducted in a 
manner similar to that of the primary endpoint. Specifically, the primary analysis model will be 
used for each of these endpoints as well as the sensitivity analysis model with additional 
factors/covariates. Point estimates and two-sided confidence intervals for hazard ratios will be 
obtained within the framework of these models. The descriptive summaries described for the 
primary endpoint including the display of Kaplan-Maier curves will be presented. Subgroups 
will also be examined using these models. 

8.4.4 Multiplicity

A sequential testing strategy will be used for testing the primary endpoint as described in Section 
8.4.2 and interim analyses as discussed in Section 8.8. For the first analysis with at least 87 
primary endpoint events (test of H01), any testing of secondary endpoints will be considered 
exploratory only.  For formal interim analyses occurring after the rejection of H01 (i.e., when 
approximately 50% and 75% of the events in the study have been confirmed), a pre-specified
group sequential design will be used to maintain Type I error rate at the desired level through the 
final analyses with at least 371 (approximately 378) primary MACE endpoint events. Any testing 
of secondary endpoints for these interim analyses will be considered exploratory only. For the 
final analysis with at least 371 primary endpoint events, non-inferiority must first be achieved in 
the test of H02 before proceeding to testing of H03 and the secondary endpoints. Testing of H03 
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and the secondary endpoints will use an appropriate alpha-sharing strategy to ensure strong 
control of the family-wise Type I error rate. Secondary endpoints will be tested using superiority 
hypotheses analogous to H03 for time to event endpoints.

8.4.5 Other Endpoint Analyses

No adjustments for multiplicity will be made in testing additional endpoints. Two-sided 95% 
confidence intervals will be calculated for all endpoints in this section. Analysis of the time to 
death from any cause, time to first occurrence of unstable angina requiring hospitalization, and 
time to first occurrence of coronary revascularization procedure will be conducted in a manner 
similar to that described for the secondary endpoints. For the percent change in body weight 
from baseline to Week 52 and changes in blood pressure from baseline to Week 52, the analysis 
method employed will be a general linear model including age and the baseline value 
corresponding to the dependent variable as continuous covariates; and factors for treatment and 
other variables of interest such as baseline cardiovascular risk group, race, and sex. Treatment 
differences will be summarized using least squares means. For the proportion of subjects 
achieving ≥10% body weight reduction from baseline at Week 52, the analysis method employed
will be a linear logistic regression model with factors and covariates analogous to that described 
for the other endpoints in this section.

8.4.6 Additional Analyses

The additional outcomes will be analyzed in a manner similar to that of similar endpoints 
without adjustment for multiplicity.

8.4.7 Subgroup Analyses

Subgroup analyses of the primary and secondary endpoints will be conducted without adjustment 
for multiplicity. These analyses will be conducted to explore potential variation in the treatment 
effect using the framework of the primary analysis model described through the inclusion of a 
factor for the subgroup and the treatment-by-subgroup factor interaction. For each subgroup 
factor, a test for the treatment-by-subgroup factor interaction will be performed using a 
likelihood ratio test comparing the models with and without the interaction term. Estimates of the 
relative risk and corresponding 95% confidence intervals will be reported for each subgroup. 
Potential subgroups of interest will be defined based on demographic factors and baseline 
characteristics of interest in the study population such as:

! Cardiovascular risk group
o Cardiovascular disease without type 2 diabetes mellitus 
o Cardiovascular disease with type 2 diabetes mellitus 
o Type 2 diabetes mellitus without cardiovascular disease 

! Geographic region
! Age
! Sex
! Race
! BMI
! Waist circumference
! Smoking status
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! HbA1c, Lipids, hsCRP
! Medication classes (e.g., medication used to treat hypertension, dyslipidemia, or 

diabetes)

8.5 STUDY MEDICATION COMPLIANCE

Estimated treatment compliance for each subject will be summarized.

8.6 CONCOMITANT MEDICATIONS

The incidence of the use of certain medications (e.g., statins, antihypertensive agents, and 
antidiabetic agents) at screening, Visit 8 (Week 52), Visit 10 (Week 104), Visit 12 (Week 156),
and at study medication discontinuation (either from End-of-Treatment or End-of Study Visit
[Visit 14 (Week 208)], as applicable) will be summarized for each treatment group. The 
incidence of subjects with a change in these medications at Visit 8 (Week 52), Visit 10 (Week 
104), Visit 12 (Week 156), and at time of study medication discontinuation relative to screening 
may also be summarized.

8.7 ANALYSIS OF SAFETY DATA

8.7.1 Extent of Exposure

The duration of time on study and time on study medication for the ITT population will be 
summarized for each treatment using descriptive statistics. The total subject-years on study 
medication and total subject-years on study will also be included in this summary. The number 
of subjects on treatment for certain time intervals will also be summarized. 

8.7.2 Serious Adverse Events and Adverse Events Leading to Discontinuation

Treatment-emergent serious adverse events are defined as those events with onset coincident 
with treatment period randomization starting at Visit 3 (Day 1) and through end of study or 30 
days after discontinuation of study medication (whichever one is later). Incidence of treatment-
emergent SAEs other than events adjudicated as endpoint events (as defined in Section 7.1.3) 
will be summarized for each treatment group using the Medical Dictionary for Regulatory 
Activities (MedDRA). Adverse events leading to discontinuation of study medication during the 
randomized treatment period will be provided in listing format that includes the verbatim and 
coded terms with associated subject identifier.

8.7.3 Clinical Laboratory Evaluations

Values of clinical laboratory data collected at Visit 2 (Week -2) will be summarized descriptively 
for each treatment group.

8.8 INTERIM ANALYSIS, EARLY STOPPING GUIDELINES, DMC, SAFETY MONITORING

The primary objective of the DMC is to safeguard the interests of subjects in the trial and to 
enhance the integrity and credibility of the trial. As part of its role, the DMC will review interim 
data on a periodic basis. It is possible the DMC may advise the ESC and the Sponsor to stop the 
trial based on its review of the accruing data that indicate clear benefit or harm to subjects 
participating in the study. The DMC will be guided by pre-planned statistical monitoring 
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guidelines. The DMC may request additional unplanned analyses to more fully assess treatment 
effects on clinical endpoints or on serious adverse events. The planned schedule of meetings for 
the DMC will be defined in the DMC Charter and described in the Statistical Analysis Plan. 
Analyses produced for the DMC will be conducted by an independent statistical center not 
affiliated with the conduct of the study. There are three formal interim analyses planned for the 
study. The first will be conducted when at least 87 events have been confirmed. The second and 
third formal interim analyses will be conducted when approximately 50% and 75% of the events 
in the study have been confirmed. The final analysis for the study will be conducted when at 
least ≥371 (approximately 378) events have been confirmed. Statistical monitoring guidelines to 
be used by the DMC will be described in the DMC Charter and in the Statistical Analysis Plan.

8.9 RANDOMIZATION AND STRATIFICATION

Randomization will be conducted centrally using permuted blocks and will not include any 
stratification factors. 

8.10 SAMPLE SIZE

The following assumptions were used to determine the number of confirmed MACE required for 
the final analysis against a NI margin of 1.4 for the primary hypothesis in the primary analysis 
population (ITT).

! Underlying hazard ratio of active to control: 1
! NI margin: 1.4
! One-sided α = 0.025 
! At least 90% power at the final analysis to establish that the upper bound of a one-

sided 97.5% confidence interval for the hazard ratio will fall below the pre-specified 
NI margin.

Under these assumptions, the trial will require 371 events. Similarly, 87 events will provide 90% 
power for the NI margin of 2.0.

To estimate sample size for the ITT population, the following assumptions are used in addition to 
those listed above. These assumptions are necessary to allow a sample size to be calculated. 
However, since this is an event-driven study, the power for the study is based on the number of 
MACE rather than the number of subjects. Accordingly, the actual sample size may vary from 
the sample size calculation provided in this protocol depending on the actual accrual of events.

! Recruitment period: Approximately 0.5 years 
! 1:1 randomization
! Maximum subject follow-up: 4 years 
! Lost to follow up (LTFU) rate: 0.012 annual LTFU 
! Primary MACE endpoint annualized event rate: 1.5% in the control group

Under these assumptions, the trial will require N=3,448 subjects per treatment group. However, 
the number of subjects planned is approximately N=4,450 per treatment group to allow for 
accrual of a sufficient number of events in case of minor departures from event rate, recruitment 
and retention rates, and underlying hazard ratio assumptions.



Takeda Development Center Americas, Inc.  Protocol NB-CVOT, Amendment 5
Naltrexone SR/Bupropion SR 26 May 2015

Confidential 48

This event-driven study will be stopped when ≥371 MACE have been confirmed. Accrual of 371 
confirmed MACE will provide 90% power for the primary analysis with a NI margin of 1.4 in 
the ITT population (H02). The least favorable hazard ratio that can still result in a non-inferiority 
result for H02 is 1.142 when the true underlying hazard ratio is equal to 1. With this number of 
events and the expected discontinuation rate from study medication, it is anticipated that there 
will be a sufficient number of confirmed on-treatment MACE to provide high probability that the 
hazard ratio point estimate in the Per Protocol population is less than 1.142 assuming the true 
underlying hazard ratio is equal to 1. 

Similarly, in the analysis using a NI margin of 2.0, accrual of 87 confirmed MACE will provide 
90% power in the ITT population with the least favorable hazard ratio that can still result in a 
non-inferiority result for H01 being 1.314 when the true underlying hazard ratio is equal to 1.  It 
is anticipated that there will be a sufficient number of confirmed on-treatment MACE to provide 
high probability that the hazard ratio estimate in the Per Protocol population is less than 1.314 
assuming the true underlying hazard ratio is equal to 1.  

9 RESPONSIBILITIES

9.1 INVESTIGATOR RESPONSIBILITIES

9.1.1 Good Clinical Practice

The Investigator will ensure adherence to the basic principles of Good Clinical Practice (GCP) as 
outlined in 21 CFR Parts 11 (Electronic Signature), 50 (Protection of Human Subjects), 54 
(Financial Disclosure), 56 (Institutional Review Boards), 312 subpart D (Responsibilities of 
Sponsors and Investigators), as well as the ICH Guideline for Good Clinical Practice.  The 
Investigator will ensure that this study is conducted in accordance with the principles of the 
“Declaration of Helsinki.” 

9.1.2 Medical Supervision

Medical supervision is the responsibility of the Investigator named on Form FDA 1572. The 
Investigator may delegate day-to-day activities to a Subinvestigator listed on Form FDA 1572, 
but retains overall responsibility for ensuring that the study is conducted properly and in 
accordance with the study protocol. A list is to be maintained that includes all qualified persons 
to whom the Investigator may delegate significant study-related duties. The Investigator is 
responsible for ensuring that medications and devices are available for treating possible medical 
emergencies, or that resources are available for treating medical emergencies. The Investigator is 
responsible for ensuring that the study is conducted according to GCP, other applicable 
regulatory guidelines, and sound medical practices.

9.1.3 Institutional Review Board (IRB) Approval

The Investigator will submit this protocol and informed consent form (ICF), as well as any 
study-related materials (such as advertisements and subject information sheets) to the IRB.  
Before starting the study, approval from the IRB must be obtained and documented in a letter to 
the Investigator specifying the protocol number, protocol version, documents reviewed, and date 
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on which the IRB granted the approval. The Investigator will submit any amendments to the 
protocol to the IRB for approval prior to implementation.

The Investigator will submit all periodic reports and updates that the IRB may require, and will 
inform the IRB of any serious adverse events subject to expedited reporting.

9.1.4 Study Initiation and Discontinuation
Prior to initiation of the study, the Investigator must provide the Sponsor, or designee, with all 
appropriate documents including but not limited to a signed copy of the protocol acceptance 
statement, a completed signed Form FDA 1572, a current curriculum vitae, state license proof, 
and a copy of all IRB-related documents. 

Upon receipt of all necessary paperwork, the Sponsor, or designee, will arrange for the study 
materials to be delivered to the clinical study site. The Sponsor, or designee, will train all 
personnel expected to be involved in the study. This training may include, but is not limited to, a 
review of the study protocol, instructions for electronic case report forms (eCRFs) completion,
and a review of overall responsibilities, including study medication accountability, and study file 
maintenance.

The Sponsor, or designee, has the right to terminate the study at any time for any reason. If 
instructed so by the Sponsor, or designee, such a termination must be implemented by the
Investigator in a time frame to ensure subject safety and well being.

Additionally, individual subjects may be excluded from the study if a medical records review 
indicates protocol deviations or if other factors suggest that the subject will not be a suitable 
study subject. Throughout the course of the study, the Investigator is to make a reasonable effort 
to maintain the enrollment rate that was agreed upon with the Sponsor, or designee. The 
Investigator will also make a reasonable effort to enroll appropriate subjects. The Sponsor, or 
designee, may elect to terminate the study at a given site if enrollment rate lags or if significant 
numbers of non-evaluable subjects are enrolled.

9.1.5 Subject Consent

The Investigator will obtain written ICF for each individual participating in this study after 
adequate explanation of the objectives, methods, and potential hazards of the study and prior to 
undertaking any study-related procedures. The Investigator will utilize an IRB-approved ICF. 
Each ICF will be signed and dated by the individual participating in the study and the person 
obtaining the consent. Subject consent will also be required for obtaining vital status. Subject 
will sign and date an authorization form required under HIPAA that authorizes the use and 
disclosure of the subject’s protected health information. The signed original informed consent 
and HIPAA authorization forms will be retained with the study center’s records and each subject 
will receive a copy of each form they have signed.

9.1.6 Electronic Case Report Forms

An eCRF system will be provided to study sites for capturing study-related data. Changes or 
corrections on an eCRF will be made in the electronic database. The electronic database will 
maintain a full audit trail of all changes and corrections. Data available electronically (e.g., 
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clinical laboratory results) will be directly transferred into the clinical study database, rather than 
entered manually. 

9.1.7 Subject Confidentiality

The Investigator will ensure that subjects’ anonymity will be strictly maintained and that their 
identities will be protected from unauthorized parties. Only subject initials and an identification 
code (i.e., not names) will be recorded on any form submitted to the Sponsor, or designee, or 
IRB. The Investigator will keep a screening log showing codes, names, and addresses for all 
subjects screened and for all subjects enrolled in the trial.

9.1.8 Investigator Confidentiality

The Investigator agrees that all information received from the Sponsor, or designee, including 
but not limited to the Investigator’s Brochure, this protocol, eCRFs, the study medication, and 
any other study information, are the sole and exclusive property of the Sponsor. This information 
is not to be disclosed to any third party (except employees or agents directly involved in the 
conduct of the study or as required by law) without prior written consent from the Sponsor. The 
Investigator further agrees to take all reasonable precautions to prevent the disclosure by any 
employee or agent of the study site to any third party or otherwise into the public domain.

9.1.9 Study Files and Retention of Records

The Investigator will maintain records documenting the conduct of the study and enabling study 
data to be verified. These documents should be classified into separate categories: 
(1) Investigator’s study file, and (2) subject clinical source documents.

1) The Investigator’s study file includes the original protocol, protocol amendments, IRB 
approval with correspondence, approved ICF, study medication records, staff 
curriculum vitae and authorization forms, Form FDA 1572, and other appropriate 
documents and correspondence.

2) Subject clinical source documents include subject’s hospital/clinic records, physician’s 
and nurse’s notes, laboratory reports, ECGs, X-ray, pathology and special assessment 
reports, consultant letters, etc.  

The Investigator is responsible for reviewing eCRFs and for the completeness and accuracy of 
information collected on them for each individual enrolled.  

The Investigator will retain all study documents for at least 2 years after the final full analysis of 
the trial and until there are no pending or contemplated marketing applications in an ICH region
(i.e., US, Europe, or Japan). If no application is filed or if the application is not approved for 
such indication, the Investigator will retain all study documents for at least 2 years after the
investigation is discontinued and regulatory authorities have been notified. The Investigator will
retain documents longer if required by applicable regulatory requirements or by agreement with 
the Sponsor, or designee, or under any agreement between Sponsor and institution. 

The Investigator will notify the Sponsor, or designee, prior to destroying any study records. 
Should the Investigator wish to assign the study records to another party or move them to another 
location, the Sponsor, or designee, must approve in writing in advance.
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9.1.10 Study Medication Accountability

All study medications required for completion of this study will be provided by a representative 
of the Sponsor, or designee, and shipped directly to the investigational site. The Investigator is 
responsible for ensuring adequate accountability of used and unused study medication, including 
acknowledgement of receipt of each shipment of study products (quantity and condition) and 
subject dispensing/returned records. Dispensing records should document quantities received and 
quantities dispensed to subjects, including date dispensed, subject identifier number, and initials 
of the person dispensing the study medications.  

Used and partially used study medication bottles will be returned to the site at each designated 
visit. Reconciliation of distributed versus returned study medication bottles will occur at the 
study site. All empty, partially used, and unused original containers of the study medication will 
be shipped to the study medication depot.  

9.1.11 Inspections

The Investigator will make all documentation for this trial available to the Sponsor, or designee,
or its representatives, or to appropriate regulatory authority or health authority inspectors.

9.1.12 Protocol Compliance

The Investigator will ensure that the study is conducted in accordance with the procedures and 
evaluations described in this protocol. The Investigator will submit all amendments to the 
protocol to the IRB in accordance with local requirements. Approval by the IRB will be obtained 
before changes are implemented, unless the change affects the immediate health of the subject.

9.2 SPONSOR RESPONSIBILITIES

9.2.1 Protocol Amendments and Modifications

The Sponsor is responsible for any protocol amendments and modifications. The Sponsor is 
responsible for submitting protocol amendments to the appropriate regulatory authorities. The 
Investigator is responsible for submitting protocol amendments to the appropriate IRB.  

9.2.2 Study Monitoring Requirements

In compliance with GCP guidelines, a Sponsor representative, or designee, will undertake 
monitoring of the progress of the study and subject safety, data accuracy, and protocol and 
regulatory compliance.

9.2.3 Data Management

Data processing will occur by the Sponsor or designee. Electronic Case Report Forms (eCRFs) 
will be designed based on protocol requirements for data collection. The site staff will record 
data in the electronic system. During the data validation process, the site will work with the site 
monitor or designee to resolve queries in a timely manner.
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Adverse event data will be coded by body system using the MedDRA dictionary and 
concomitant medications will be coded by drug class using the World Health Organization 
(WHO) Drug dictionary.

The database will be audited to ensure acceptable accuracy and completeness of the data. When 
all queries have been resolved, data listings will be reviewed prior to database lock.

9.2.4 Disclosure of Data and Publications

Subjects’ medical information obtained as a result of this study is considered confidential, and 
disclosure to third parties other than those noted below is prohibited. Subject to any applicable 
authorization(s), all reports and communications relating to subjects in this study will identify 
subjects only by initials and number. Medical information resulting from a subject’s participation 
in this study may be given to the subject’s personal physician, other authorized parties, or to the 
appropriate medical personnel responsible for the subject’s welfare. Data generated in this study 
are to be available for inspection on request by the US FDA or other government regulatory 
agency representatives, the Sponsor, the Sponsor’s Medical Monitor (or designee) and its 
corporate partners for the study medication, if any, and their designated representatives, the IRB, 
and other authorized parties.

All information concerning study medication and the Sponsor’s operations (such as patent 
applications, formulas, manufacturing processes, basic scientific data, or other information 
supplied by the Sponsor and not previously published) are considered confidential and shall 
remain the sole property of the Sponsor. The Investigator agrees to use this information only in 
conducting this study and not to use it for other purposes without the Sponsor’s prior written 
consent. 

The information developed in this clinical study will be used by the Sponsor in the clinical 
development of naltrexone/bupropion and therefore, may be disclosed by the Sponsor as required 
to authorized parties (including its corporate partners for the study medication, if any, and their 
designated representatives), other clinical Investigators, pharmaceutical companies, the US FDA, 
and other government agencies.

Any information, inventions, discoveries (whether patentable or not), innovations, suggestions, 
ideas, and reports made or developed by the Investigator(s) as a result of conducting this trial 
shall be promptly disclosed to the Sponsor and shall be the sole property of the Sponsor. The 
Investigator agrees, upon the Sponsor’s request and at the Sponsor’s expense, to execute such 
documents and to take such other actions as the Sponsor deems necessary or appropriate to 
obtain patents in the Sponsor’s name covering any of the foregoing.

All data, including subject characteristics, methodology, and clinical findings, will be presented 
in an interim and a final clinical/statistical report to be prepared by the Sponsor or designee. The 
ESC is responsible for publishing the aggregate results of this study. Results will not be 
published without the Sponsor’s prior review and approval.
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9.3 JOINT INVESTIGATOR/SPONSOR RESPONSIBILITIES

9.3.1 Access to Information for Monitoring

The study monitor will have direct access to the Investigator’s source documentation, in order to 
document compliance with the protocol and verify the completeness and accuracy of the data 
recorded in the eCRFs. 

The Investigator will cooperate with the study monitor to ensure that any problems detected in 
the course of these monitoring visits are resolved in a reasonable period of time.

9.3.2 Study Termination

The Sponsor reserves the right to terminate this study at any time, when such termination is 
necessary to protect the welfare and safety of the subjects participating in the study. Should this 
be necessary, both parties will arrange termination procedures. The Investigator reserves the 
right to terminate participation at an investigative site.

In terminating the study, both the Investigator and the Sponsor will assure that adequate 
consideration is given to the protection of the subjects’ interests.
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APPENDIX 1: ACKNOWLEDGMENT PAGE

The signature below constitutes the approval of this protocol, including all appendices and the 
Investigator's Brochure, and provides the necessary assurances that this trial will be conducted 
according to all stipulations of the protocol, including all statements regarding confidentiality, 
and according to local legal and regulatory requirements and applicable US federal regulations 
and ICH guidelines. I further authorize that my personal information may be processed and 
transferred in accordance with the uses contemplated in Appendix 5 of this protocol.

______________________________________            _____________________
Investigator Signature Date

______________________________________            
Investigator (Print Name)
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APPENDIX 2: SCHEDULE OF STUDY PROCEDURES
Periods Screening Lead-in Treatment 

Visit 1
(Screening)

Visit 2
(Wk -2)

Visit 3
(Day 1)

(Baseline)

Visit 4
(Wk 2)

Visit 5
(Wk 8)

Visit 6
(Wk 16)

Visits 7-13
(Wks 26, 52, 78, 

104, 130, 156, 182)

Visit 14
(Wk 208; End-

of-Study)6

End-of-
Treatment

Visit7

Remote
Contacts8

Informed Consent X
Eligibility Criteria X X X (labs)
Demographics X
Medical History X
Height X
Weight X X X X X X X X X
Waist Circumference X X X
Vital Signs (BP and HR) X X X X X X X X X
Concomitant Medications X X1 X X
Pregnancy Test (urine)2 X
Drug Screen (urine) X
Chemistry, Hematology, Urinalysis, 
Lipids, HbA1c, hsCRP X

Pharmacogenomic Sample 3 X3

Electrocardiogram X
Enrollment and Lead-in Randomization X
Study Training X X X4

Evaluation of Study Medication and 
Food Diary Compliance X

Treatment Randomization X
MACE X X X X X X X X
SAEs, AEs Leading to Discontinuation, 
Pregnancies X X X X X X X X

Weight Management Program
Evaluation to Continue Treatment X
Study Medication Dispensing/Return5 X X X X X X X
Study Medication Compliance X X X X X X X X
The visit window for Visit 3 (Day 1) is ±3 days relative to Visit 2 (Week -2). Post-baseline visit windows are ±3 days at Visit 4, ±1 week at Visits 5 and 6, ±2 weeks for subsequent visits.
1For Visits 8, 10, and 12 only.
2Women of child-bearing potential (including peri-menopausal women who have had a menstrual period within one year) only.
3One sample to be collected at select sites at the final on-site study visit from PGx consenting subjects.  This is optional.
4Visit 7 training will focus on remote internet or telephone contact procedures.
5Visit 2 = dispensing only; Visit 14/End-of-Study Visit, and End-of-Treatment Visit= return only.
6Subjects with an End-of-Treatment Visit will not return study medication or have compliance or concomitant medications recorded at Visit 14/End-of-Study Visit.
7Subjects who discontinue study medication before Week 208 will be asked to return to the study site for the indicated end-of-treatment assessments, and asked to return for their remaining visits through Week 208 for follow-up.
8After Visit 7 and through the remainder of the study, subjects will answer specific questions pertaining to compliance and any occurrence of hospitalizations through an internet- or telephone-based data collection system every 2 
months between visits.  Hospitalization information will be used to identify potential MACE or SAEs.
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APPENDIX 3: CANADIAN CARDIOVASCULAR SOCIETY GRADING SCHEME FOR
ANGINA PECTORIS

Grade Description

Grade I Ordinary physical activity does not cause angina, such as walking and 
climbing stairs. Angina with strenuous or rapid or prolonged exertion at 
work or recreation.

Grade II Slight limitation of ordinary activity. Walking or climbing stairs rapidly, 
walking uphill, walking or stair climbing after meals, or in cold, or in 
wind, or under emotional stress, or only during the few hours after 
awakening. Walking more than two blocks on the level and climbing 
more than one flight of ordinary stairs at a normal pace and in normal 
conditions.

Grade III Marked limitation of ordinary physical activity. Walking one or two 
blocks on the level and climbing one flight of stairs in normal conditions 
and at normal pace.

Grade IV Inability to carry on any physical activity without discomfort, angina 
syndrome may be present at rest.

Campeau, 1976. Available on the Canadian Cardiovascular Society Website at www.ccs.ca
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APPENDIX 4: NEW YORK HEART ASSOCIATION: THE STAGES OF HEART
FAILURE

Class Patient symptoms

Class I (Mild) No limitation of physical activity. Ordinary physical activity does not 
cause undue fatigue, palpitation, or dyspnea (shortness of breath).

Class II (Mild) Slight limitation of physical activity. Comfortable at rest, but ordinary 
physical activity results in fatigue, palpitation, or dyspnea.

Class III (Moderate) Marked limitation of physical activity. Comfortable at rest, but less than 
ordinary activity causes fatigue, palpitation, or dyspnea.

Class IV (Severe) Unable to carry out any physical activity without discomfort. Symptoms 
of cardiac insufficiency at rest. If any physical activity is undertaken, 
discomfort is increased.

Available on the Heart Failure Society of America website at www.abouthf.org
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APPENDIX 5: INVESTIGATOR CONSENT TO USE OF PERSONAL INFORMATION

Takeda will collect and retain personal information of investigator, including his or her name, 
address, and other personally identifiable information. In addition, investigator’s personal 
information may be transferred to other parties located in countries throughout the world (eg, the 
United Kingdom, United States, and Japan), including the following:

! Takeda, its affiliates, and licensing partners.
! Business partners assisting Takeda, its affiliates, and licensing partners.
! Regulatory agencies and other health authorities.
! IRBs and IECs.

Investigator’s personal information may be retained, processed, and transferred by Takeda and 
these other parties for research purposes including the following:

! Assessment of the suitability of investigator for the study and/or other clinical studies.
! Management, monitoring, inspection, and audit of the study.
! Analysis, review, and verification of the study results.
! Safety reporting and pharmacovigilance relating to the study.
! Preparation and submission of regulatory filings, correspondence, and 

communications to regulatory agencies relating to the study.
! Preparation and submission of regulatory filings, correspondence, and 

communications to regulatory agencies relating to other medications used in other 
clinical studies that may contain the same chemical compound present in the study 
medication.

! Inspections and investigations by regulatory authorities relating to the study.
! Self-inspection and internal audit within Takeda, its affiliates, and licensing partners.
! Archiving and audit of study records.
! Posting investigator site contact information, study details and results on publicly 

accessible clinical trial registries, databases, and websites.
Investigator’s personal information may be transferred to other countries that do not have data 
protection laws that offer the same level of protection as data protection laws in investigator’s 
own country.

Investigator acknowledges and consents to the use of his or her personal information by Takeda 
and other parties for the purposes described above.
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LIST OF ABBREVIATIONS

AE adverse event
AELDSM adverse event leading to discontinuation of study medication
ATC Anatomical Therapeutic Chemical Classification System
BMI body mass index 
bpm beats per minute
CI confidence interval
cm centimeter(s)
CRF case report form
CSR clinical study report
CV cardiovascular
DBP diastolic blood pressure
DDD Defined Daily Dose
DMC Data Monitoring Committee
eGFR Estimated Glomerular Filtration Rate
ESC Executive Steering Committee
HbA1c hemoglobin A1c
HDL high-density lipoprotein
hsCRP high-sensitivity C-reactive protein
HUSA hospitalization for unstable angina
IA interim analysis(es)
ITT intent-to-treat
IVRS interactive voice response system
IWRS interactive web response system
kg kilogram(s)
kg/m2 kilogram(s) per square meter
LDL low-density lipoprotein
LOCF last observation carried forward
LS least-squares
LTFU lost to follow up
MACE major adverse cardiovascular events
MedDRA Medical Dictionary for Regulatory Activities
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List of abbreviations (continued)

mg milligram(s)
mm Hg millimeter(s) of mercury
MI myocardial infarction
NB naltrexone/bupropion
NB32 32 mg naltrexone sustained-release (SR)/360 mg bupropion SR
NI non-inferiority 
PP per protocol
revasc coronary revascularization procedure
RTF rich text format
SAE serious adverse event
SAP statistical analysis plan
SBP systolic blood pressure
SD standard deviation
SE standard error
SR sustained-release
SSRI selective serotonin reuptake inhibitor
T2DM type 2 diabetes mellitus
TEAE treatment-emergent adverse event
w/ With
w/o without 
WHO World Health Organization
WHODD World Health Organization Drug Dictionary
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STATISTICAL ANALYSIS PLAN VERSION 2:  SUMMARY OF CHANGES

Version 2 reflects the following changes to the statistical analysis plan:

- The Sponsor was changed from Orexigen Therapeutics, Inc. to Takeda Development 
Center Americas, Inc.

- Included Study Medication Dispensed 2 (EX5) case report form in the definition of
dispensing study medications to comprehend the identification of a study medication ID 
number that was dispensed and received by the subject (Section 4). 

- Clarified, unless otherwise specified, any event confirmed by adjudication that occurs in 
the Treatment Period based on the date of event will be evaluated in the time-to-event 
endpoint analysis (Section 6.1). 

- Interim Analysis (IA) #2 will serve as the primary analysis and will provide the final 
results for the clinical study report. In addition, the totality of the data will be 
subsequently analyzed using the same alpha level as specified for the IA#2. However, 
these results will not affect the conclusions based on IA#2 (Section 6.1).

- Added explanation on how vital status of Level 4 or lost to follow-up (LTFU) subject is 
obtained and how such information is incorporated in the summary of subject disposition 
(Section 7.2.1).

- Added naltrexone SR/bupropion SR to the list of non-permitted concomitant medications.
Updated analysis population from Enrolled to Intent-to-Treat (ITT) for the listing of 
protocol deviations (Section 7.2.2).

- Added additional age categorization (<70 and ≥70 years) and eGFR categorization (<15, 
15-<30, 30-<60, 60-<90, and ≥90 mL/min) to the demographic and baseline 
characteristics summary in the ITT Population (Section 7.2.3).

- Switched to WHODrug B2 format as it is specified in the Data Management Plan. 
Removed summary of incidence of antidepressant medication use. Added naltrexone 
SR/bupropion SR to the list of concomitant medications of interest (Section 7.2.4).

- Clarified when interim analyses #2 and #3 are needed (See Section 8.1.1 and Table 4).
- Added an “on-treatment” analysis for the primary endpoint using the ITT Population by 

censoring any confirmed MACE that occurs more than 365 days after study medication 
discontinuation (Section 8.1.4).

- Added summary of proportion of subjects achieving !5% weight loss from baseline to 
Week 26 and to Week 52 (See Section 8.4.1).

- Clarified that the arithmetic mean instead of least-squares mean was used in the figures 
for change in body weight (Section 8.4.2).

- Added footnote for Table 4 indicating IA#2 is the primary analysis to generate the final 
results for the clinical study report (Section 10).

- Added Kaplan-Meier curve of time to discontinuation of study medication in the 
treatment period due to adverse event in the ITT Population (Section 11.2).

- Added summaries of adverse events in select ITT subpopulations (See Section 11.3).
- Added references of two FDA correspondence letters for rationalizing the decision to 

terminate the NB-CVOT study (Appendix A).
- Removed Appendices D, E, F, and G as not required per Takeda’s SAP template.



Takeda Development Center Americas, Inc.                                                 Statistical Analysis Plan
NB-CVOT    16 July 2015

CONFIDENTIAL Page 8 of 41 Final

1. INTRODUCTION

This document outlines the statistical methods to be implemented during the analyses of data 
collected within the scope of Takeda Development Center Americas, Inc. Protocol NB-CVOT (A 
Multicenter, Randomized, Double-Blind, Placebo-Controlled Study Assessing the Occurrence of 
Major Adverse Cardiovascular Events [MACE] in Overweight and Obese Subjects with 
Cardiovascular Risk Factors Receiving Naltrexone SR/Bupropion SR).  The purpose of this 
statistical analysis plan (SAP) is to provide specific guidelines from which the analysis will 
proceed.  Any deviations from these guidelines will be documented in the clinical study report 
(CSR).

The analyses described in this plan are considered a priori, in that they have been defined prior 
to the first interim data soft lock (IA#1) and prior to the unblinding of individual subject 
treatment assignment.  Any analyses defined subsequent to breaking the blind for the first 
interim analysis will be considered post-hoc.  Post-hoc analyses will be labeled as such on the 
output and identified in the CSR.

2. STUDY OBJECTIVES

The primary objective of the study is to assess 32 mg naltrexone sustained-release (SR)/360 mg 
bupropion SR (NB32) compared to placebo on the occurrence of MACE, defined as 
cardiovascular death, nonfatal myocardial infarction (MI), or nonfatal stroke in overweight and 
obese subjects.

Secondary objectives of the study include:
∀ To assess NB32 compared to placebo on the occurrence of cardiovascular death, nonfatal 

myocardial infarction, nonfatal stroke, or nonfatal unstable angina requiring 
hospitalization (HUSA) in overweight and obese subjects

∀ To assess NB32 compared to placebo on the occurrence of each of the components of the 
primary endpoint in overweight and obese subjects

Other objectives of the study include: 
∀ To assess the effect of NB32 on 

o the occurrence of all-cause mortality
o the occurrence of unstable angina requiring hospitalization (HUSA)
o the occurrence of coronary revascularization procedures (revasc)
o change in body weight
o change in systolic and diastolic blood pressure

3. STUDY DESIGN 

This is a Phase 3b, multicenter, randomized, double-blind, placebo-controlled study to assess the 
occurrence of MACE in overweight and obese subjects at increased risk of adverse 
cardiovascular outcomes receiving NB32.  The study is being conducted at approximately 300 
sites.  Approximately 10,500 subjects were enrolled into a double-blind lead-in period to identify 
subjects who do not tolerate treatment with low dose naltrexone/bupropion (NB) well or who 
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exhibit other characteristics predictive of lack of compliance.  At initiation of the lead-in period, 
subjects were randomly assigned in a 1:1 ratio to one of two treatment sequences: 1 week of 
active study medication (1 tablet per day) followed by 1 week of placebo (1 tablet per day), or 1 
week of placebo followed by 1 week of active study medication.  Eligible subjects were
subsequently randomized to treatment with either NB32 or placebo in a 1:1 ratio.  The duration 
of the randomized treatment period (or subject follow-up period for those who discontinue study 
medication early) is estimated to be between 3-4 years for most subjects. 

Approximately 10,500 subjects were enrolled to support accrual of sufficient events in 
randomized subjects for the interim and final analyses. This event-driven study will be stopped 
when ≥378 MACE have been confirmed.

Figure 1: Study Design

The study consists of three periods: 
1) Screening Period (starting at Visit 1, Screen, with informed consent): up to 2 weeks to verify 
eligibility prior to the first dose of study medication in the lead-in period. 

2) Lead-in Period (starting at Visit 2, Week -2): double-blind, 2-week period during which the 
subjects will receive treatment according to one of two sequences: 1 week of active study 
medication (8 mg naltrexone SR/90 mg bupropion SR [NB]) once a day followed by 1 week of 
placebo once a day; or 1 week of placebo followed by 1 week of active study medication. 
Subjects were randomly assigned to one of the two sequences using a centralized Interactive 
Voice or Web Response System (IVRS/IWRS). Subjects were also required to record dietary 
intake information daily during this 2-week lead-in period. Regular use of food diaries (e.g., 
entries logged for a minimum of 10 out of 14 days) and study medication compliance (e.g., 10 
out of 14 pills taken) were required for randomization to treatment. Subjects who discontinued 
study medication treatment or who had a suspected MACE event during the lead-in period were 
not eligible for randomization to treatment or participation in subsequent study procedures. 
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3) Treatment Period (starting at Visit 3, Day 1): double-blind, randomized period during which 
the subjects who completed the lead-in period and satisfied inclusion/exclusion criteria will 
receive active study medication or placebo. The treatment period started upon randomization at 
Visit 3 (Day 1).  Randomized treatment assignment occurred via a centralized IVRS/IWRS. 

a) At Visit 6 (Week 16) there will be an evaluation of weight loss and blood pressure changes 
relative to baseline observations.  The target weight loss is ≥5% with expected minimum 
weight loss at 16 weeks of ≥2%.  Subjects should be discontinued from study medication at 
Week 16 if: 
• They have not lost at least 2% of their body weight or 
• They are experiencing consecutive, sustained (at Week 8 [Visit 5] and Week 16 [Visit 6]) 

increases in blood pressure (systolic or diastolic) of ≥10 mm Hg.  If the investigator 
suspects that an elevated blood pressure measurement may be spurious or that adjustment 
of antihypertensive medication is appropriate, subjects should not be discontinued until 
the elevated measurement is confirmed within 4 weeks. 

b) All subjects will participate in a comprehensive web-based weight management program as 
detailed in the weight management program handbook.  Subjects will participate in the 
weight management program through completion of study procedures, regardless of 
whether they are taking study medication. 

c) Every other month between visits past Visit 7 (Week 26), subjects will be asked to answer 
specific questions pertaining to compliance and hospitalizations (potential MACE or 
serious adverse events [SAEs]), using an internet- or telephone-based data collection 
system. 

d) All randomized subjects who discontinue study medication early will complete the End of
Treatment Visit procedures and continue to participate in the study for the remainder of the 
trial for collection of MACE data. Subjects will be asked to come to the study site at their 
scheduled visits and complete the internet- or telephone-based data collection every other 
month between visits past Visit 7 (Week 26) even though they are no longer taking study 
medication. 

The visit window for Visit 3 (Day 1) is ±3 days relative to Visit 2 (Week -2). Post-baseline visit 
windows are ±3 days for Visit 4 (Week 2), ±1 week for Visit 5 (Week 8) and Visit 6 (Week 16), 
±2 weeks for the remaining visits through Visit 14 (Week 208).  All indicated timeframes are 
relative to the baseline visit (Visit 3, Day 1).  Please see Appendix 2 of the protocol for detailed 
schedule of study procedures. 

4. ANALYSIS POPULATIONS

The following subject populations will be used for analyses:  
∀ The Enrolled Population will include subjects who take at least one dose of study 

medication during the lead-in period.  Data from this population will not be used in any 
formal statistical analyses.

∀ The Intent-to-Treat (ITT) Population will include subjects who undergo randomization 
into the treatment period and are dispensed study medication, where dispensed is defined 
as sites entering at least one study medication ID number on the Study Medication 
Dispensation and Administration 2 (EX6) or Study Medication Dispensed 2 (EX5) case
report form (CRF).  All post-randomization data in the treatment period will be included 
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in statistical analyses for this population.  The ITT Population will be the primary 
analysis population for the primary endpoint and all secondary endpoints.  For summaries 
and listings of data in the ITT Population, treatment refers to the treatment assigned to 
subjects during treatment period randomization rather than the actual treatment received 
(if there is any difference).  

∀ The Per Protocol (PP) Population will include ITT subjects who take at least one dose of 
study medication in the treatment period in accordance with the study protocol.  Subjects 
will be excluded from the PP Population as a result of:
I. Exclusionary notable protocol deviations (e.g., inclusion or exclusion criteria not 

satisfied.  See more detail in Section 7.2.2).
II. Receiving treatment period study medication that leads to a treatment change. 

Prior to database lock and unblinding of the data for the first interim analysis and final 
analysis, a list of subjects who may potentially be excluded from the PP Population under 
I above (Exclusionary notable protocol deviations) will be identified, reviewed, and the 
final listing will be stored in an Excel spreadsheet to facilitate dataset programming. The 
listing will be updated with the locked database prior to treatment unblinding to confirm 
there is no change in who should be excluded. Subjects will be excluded under II above if 
they have received any treatment period study medication that leads to a treatment 
change. A program to identify subjects receiving any treatment period study medication
that leads to a treatment change will be written in advance using dummy kit list data and 
dummy treatment codes. An unblinded team will review and confirm the exclusion based 
on the programmed output upon treatment unblinding.

Reason for excluding subjects from the PP Population will also be listed in the Study 
Population listing. Data values observed up to and including 30 days after a subject’s last 
confirmed treatment period dose date will be included in all analyses for the PP 
Population (referred to as on-treatment data), while data values outside of this window 
will be excluded. For PP subjects still taking study medication as of the interim data soft 
lock date, their data will be included in all analyses. The PP Population will be used for 
sensitivity analyses.  For summaries and listings of data in the PP Population, treatment 
refers to the treatment received by subjects during the randomized treatment period. 

A similar Per Protocol determination process will be followed for the final analysis as 
required.

5. STUDY ENDPOINTS AND OUTCOMES

Primary Study Endpoint  

∀ Time from treatment period randomization to the first confirmed occurrence of MACE, 
defined as cardiovascular death, nonfatal myocardial infarction, and nonfatal stroke

Secondary Study Endpoints
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∀ Time from treatment period randomization to the first confirmed occurrence of four-point 
expanded MACE, defined as cardiovascular death, nonfatal myocardial infarction, 
nonfatal stroke, or nonfatal unstable angina requiring hospitalization

∀ Time from treatment period randomization to the confirmed occurrence of cardiovascular 
death (including fatal myocardial infarction, fatal stroke)

∀ Time from treatment period randomization to the first confirmed occurrence of 
myocardial infarction (nonfatal or fatal)

∀ Time from treatment period randomization to the first confirmed occurrence of stroke 
(nonfatal or fatal)

Other Study Endpoints

∀ Time from treatment period randomization to the confirmed occurrence of death from 
any cause

∀ Time from treatment period randomization to the first confirmed occurrence of unstable 
angina requiring hospitalization (nonfatal or fatal)

∀ Time from treatment period randomization to the first occurrence of coronary 
revascularization procedure

∀ Percent change in body weight from baseline to Week 52
∀ Proportion of subjects achieving ≥ 10% body weight loss from baseline at Week 52
∀ Proportion of subjects achieving ≥ 5% body weight loss from baseline at Week 26 and at 

Week 52
∀ Change in blood pressure from baseline to Week 52

Additional Outcomes

∀ Percent change in body weight from baseline to subsequent study visits other than Week 
52

∀ Absolute change in body weight from baseline to subsequent study visits 
∀ Change in waist circumference from baseline to the end of treatment period
∀ Change in  blood pressure from baseline to subsequent study visits other than Week 52 
∀ Time from treatment period randomization to the first confirmed occurrence of five-point 

expanded MACE, defined as cardiovascular death, nonfatal myocardial infarction, 
nonfatal stroke, nonfatal unstable angina requiring hospitalization, or coronary 
revascularization procedure

6. GENERAL ANALYSIS CONSIDERATIONS

6.1 General Statistical Approach

The statistical analyses will be reported using summary tables, figures, and data listings. Unless 
otherwise noted, all summary tables will be presented by treatment group during the treatment 
period. Analyses will depend on the type of endpoint as described below. 

∀ Time-to-event endpoints will be evaluated using Cox proportional hazard models for 
estimating and comparing hazard ratios, and Kaplan-Meier methodology for estimating 
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and comparing the probability of not having an event over time.  Additional details are 
provided in Section 8.1.4.

∀ Unless other specified, any event confirmed by adjudication that occurs in the Treatment 
Period based on the date of event will be evaluated in the time-to-event endpoint analysis. 

∀ Continuous variables (e.g., percent change in body weight) will be summarized with n, 
mean, standard deviation (SD), standard error (SE), median, range (minimum and 
maximum) and by a clinically relevant categorization.  Interquartile range will also be 
presented in the summary of blood pressure. Insights will be provided regarding missing 
data (if relevant).  Analyses of these continuous variables will be based on general linear 
models.  Additional details are provided in Section 8.4.1.

∀ Categorical variables will be summarized by counts and by percentage of subjects in 
corresponding categories and the analysis will be based on logistic regression.  
Additional details are provided in Section 8.4.1.

Model validity will be assessed using standard methodology. In general, individual subject data 
obtained from the CRFs, central clinical lab, and derived data will be presented by subject in data 
listings.

After the IA#2 was completed on March 3, 2015, based on 192 adjudicated MACE, the NB-
CVOT study was terminated on May 12, 2015 for administrative reasons; refer to the approval 
letter and advice/information request letter issued by the FDA on September 10, 2014 and March 
12, 2015, respectively. As a result of the termination of the NB-CVOT study, the IA#2 is
considered to be the most appropriate primary analysis to generate the final results for the 
clinical study report. Addition data accumulated after the database cut on February 3, 2015, for 
the IA#2 will be included in the final database. The totality of the data will be subsequently 
analyzed  using the same one-sided alpha level 0.0017 corresponding to 192 adjudicated MACE
derived using the O’Brien-Fleming-type spending function for the IA#2; however, the results 
will not affect the conclusions based on IA#2.  In addition, data for IA#2 and totality of the data 
will be analyzed using the unadjusted one-sided alpha level 0.025.

6.2 Data Handling

6.2.1 Baseline Data

For subjects who took any dose of study medication in the treatment period, baseline data is 
defined as the last measurement obtained on the same date or prior to the first dose of 
randomized study medication in the treatment period.  For subjects randomized to the treatment 
period but did not take any dose of study medication in the treatment period, baseline data is 
defined as the measurement on or prior to the randomization date.  For subjects randomized to 
the lead-in period but not randomized to the treatment period, baseline data is defined as the last 
measurement on or before Visit 2. For any other subjects, baseline is not defined.  Measurements 
from unscheduled visits will be included for baseline value derivation.  

6.2.2 Censoring Method for Time-to-Event Endpoints

Subjects may be censored in a time-to-event endpoint analysis. See the censoring methods for 
the ITT Population in Table 1.
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Table 1: Censoring Methods

Situation before 
study end 
date/interim data 
soft lock date

Time-to-
First-Event 
Endpoint(s)

Date of Event/Censoring Outcome

[1] No event and 
subject is retainable1

All Interim data soft lock date / 
Study end date

Censored

[2] No event and 
subject is non-
retainable1

All Date of their last assessment, 
including vital signs, last dose,
End of Procedures, ePRO and 
MACE telephone contact

Censored

Subject had non-fatal 
CV outcome (MI, 
stroke, HUSA, or 
revasc) and no death 
in the study 

Time-to-MI2 If subject had MI2, date of onset 
of first MI2. 

Event

If subject had no MI2, refer to 
[1] and [2].

Censored

All composite 
endpoints

If subject had any component 
event of a specific composite 
endpoint, date of onset of first 
component event.

Event

If subject had no component 
event of a specific composite 
endpoint, refer to [1] and [2].

Censored

Time-to-CV-death 
and time-to-any-
death

Refer to [1] and [2]. Censored

Subject had non-fatal 
CV outcome (MI, 
stroke, HUSA, or 
revasc) in the study 
before a non-CV 
death or 
undetermined cause 
of death

Time-to-MI2 If subject had MI2, date of onset 
of first MI2.

Event

If subject had no MI2, date of 
death.

Censored

All composite 
endpoints

If subject had any component 
event of a specific composite 
endpoint, date of onset of first 
component event.

Event

If subject had no component 
event of a specific composite 
endpoint, date of death.

Censored

Time-to-CV-death Date of death Censored
Time-to-any-death Date of death Event
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Table 1: Censoring Methods (continued)

Situation before 
study end 
date/interim data 
soft lock date

Time-to-
First-Event 
Endpoint(s)

Date of Event/Censoring Outcome

Subject had a CV 
death in the study, 
with or without prior 
non-fatal CV 
outcome (MI, stroke, 
HUSA, or revasc)

Time-to-MI2 If subject had MI2, date of onset 
of first MI2.

Event

If subject had no MI2, date of 
death.

Censored

All composite 
endpoints

Date of onset of first component 
event (including CV death)

Event

Time-to-CV-Death Date of death Event
Time-to-any-death Date of death Event

Subject had non-CV 
death or 
undetermined cause 
of death and no other 
non-fatal CV 
outcome (MI, stroke, 
HUSA, or revasc)

Time-to-any-death Date of death Event
All remaining 
endpoints

Date of death Censored

Abbreviations: CV=Cardiovascular; MI=Myocardial infarction; HUSA=Hospitalization for unstable angina; 
revasc=coronary revascularization procedure.
1 Subject is non-retainable if they revoke their consent (Level 4 as defined in Section 7.2.1) or become lost to 
follow-up to both MACE contact and consent. Otherwise, subjects are retainable in the analysis if they’re dosed with 
treatment period study medication.
2 Replace MI with other specified event (i.e., stroke, HUSA, revasc) for each applicable time-to-event endpoint.

The censoring method for the ITT Population defined in Table 1 will be applied to the PP 
Population with the maximum possible censoring date being 30 days after the last dose of study 
medication if a subject discontinued study medication prior to interim data soft lock (for the 
interim analysis) or study end (for the final analysis).

6.2.3 Missing Data

In most cases, missing values will remain as missing unless otherwise indicated (i.e., no attempt 
will be made to impute missing values and only observed values will be used in data analyses 
and presentations).  Imputation to be conducted is described below.

∀ Missing data for absolute and percent changes in body weight and in vital sign changes 
from baseline to subsequent study visits: Analysis will be conducted using the last 
observation carried forward (LOCF) method to impute missing data in the ITT 
Population (i.e., the last observation while on study drug, no more than 30 days after 
discontinuation of study medication, will be carried forward).  Measurements collected 
more than 30 days after subject’s last dose of randomized study medication will be 
overwritten by the LOCF value in this analysis.  Measurements from unscheduled visits 
will be included for LOCF value derivation.  Note that measurements from the blood 
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pressure recheck after Week 16 recorded on the Week 16 Evaluation to Continue 
Treatment CRF will also be used for the LOCF value. Baseline values will not be carried 
forward.  

In the analyses of these endpoints using the PP Population, no imputation will be 
conducted. 

∀ Missing data for subgroup classification (e.g., ethnicity, HbA1c category, cardiovascular 
risk group) will not be imputed. Subjects with missing subgroup classification will be 
included in the analysis, unless the associated subgroup factor is part of the analysis 
model (e.g., the analysis of primary endpoint by cardiovascular risk group or the analysis 
of percent change in body weight, which includes a few demographic factors), in which 
case they will be excluded.

∀ Missing Adverse Event Start Dates
If the day portion of the start date is missing, then the start date will be estimated to be 
equal to the date of randomization in the treatment period, provided the start month and 
year are the same as date of randomization in the treatment period and the stop date is 
either after the date of randomization in the treatment period or completely missing.  
Otherwise, the missing day portion will be estimated as ‘01’.  
If both the day and month portions of the start date are missing, then the start date will be 
estimated to be equal to the date of randomization in the treatment period, provided the 
start year is the same as the date of randomization in the treatment period and the stop 
date is either after the date of randomization in the treatment period or completely 
missing.  Otherwise, the event will be assumed to start on the first day of the given year 
(e.g., ??-???-2006 is estimated as 01-JAN-2006).
If the start date is completely missing and the stop date is either after the date of 
randomization in the treatment period or completely missing, it will be estimated to be 
the date of treatment period randomization and the event will be considered treatment-
emergent.  Otherwise, the start date will be estimated to be the first day of the same year 
as the stop date.

∀ Missing Adverse Event Stop Dates
If only the day of resolution is unknown, the day will be assumed to be the last day of the 
month (e.g., ??-JAN-2004 will be treated as 31-JAN-2004).  If both the day and month of 
resolution are unknown, the event will be assumed to have ceased on the last day of the 
year (e.g., ??-???-2004 will be treated as 31-DEC-2004 unless December 31 is a future 
date relative to the database lock date). If December 31 is a future date, the stop date will 
be assigned as the database lock date or the interim data soft lock date. If the stop date is 
completely missing or the event is continuing, the stop date will be assumed as 
“Continuing.”

∀ All non-AE date calculations where only partial dates are available will be handled as 
follows: the first day of the month will be used in the calculations if the day part of a start 
date is missing while January 1 will be employed if both the month and day parts of a 
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start date are missing. For stop dates in the form of ??-???-YYYY or ??-MMM-YYYY, 
the last day of the month will be used in the calculations if the day part of a stop date is 
missing while December 31 will be employed if both the month and day parts of a stop 
date are missing.  If December 31 is a future date, the stop date will be assigned as the 
database lock date or the interim data soft lock date.

∀ For completely missing non-AE assessment dates for vital signs, urine pregnancy test, 
MACE contact, and ePRO or diagnosis date such as diagnosis date of diabetes, the date 
will be kept as missing without any imputation.  

∀ Missing last dose date

If the date of last dose is completely missing and the last ePRO date on which subjects 
still reported taking study medication is available, then the date of last dose will be 
assumed as the last ePRO date on which subjects still reported taking study medication. If 
the date of last dose and the last ePRO date on which subjects still reported taking study 
medication are both missing, then the date of last dose will be assumed as the earlier of  
End of Procedures date and the last vital sign assessment date. Otherwise, the date of last 
dose will be assumed as the last available study medication start and stop date, including 
those from Additional SAE Information CRF if available. 

6.2.4 Cardiovascular Risk Group

Subject’s history of type 2 diabetes will be based on the response of the question “Does the 
subject have type 2 diabetes?” on Cardiovascular Risk Medical History 2 (CVMH2) CRF. 
History of Cardiovascular disease will be defined as “YES” if there is any “YES” response from 
all cardiovascular related procedures and/or events on Cardiovascular Risk Medical History 1 
(CVMH1) and Cardiovascular Risk Medical History 2 (CVMH2) CRF.

6.2.5 Coronary Revascularization Procedure

The event of coronary revascularization procedure will be based on the “YES” response of 
question “Was a coronary revascularization procedure performed?” or the non-missing date of 
coronary revascularization procedure or the non- missing name of coronary revascularization 
procedure on Safety Data Collection (AE/SAE) CRF. 

If date of coronary revascularization procedure is completely missing, it will be assumed as the 
associated adverse event start date; if it is partially missing, it will be imputed to the closest 
possible date on or after the adverse event start date. If the adverse event start date is not 
available, the adverse event start date will be imputed based on the rules described previously.
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7. STATISTICAL SUMMARIES

7.1 Screening and Lead-in Period

The number of screened subjects, the number and percent of screen failures, and the primary 
reason for screen failure will be summarized in all Screened subjects. The number and percent of 
subjects completing the lead-in period, and the primary reason for discontinuation during the 
lead-in period will also be summarized for the Enrolled Population.

Demographic and baseline characteristics will be summarized for the Enrolled Population (see 
Section 7.2.3 below for description of demographic and baseline characteristics).  Additional 
data collected during the lead-in period for the Enrolled Population will be listed only (e.g., vital 
signs, and laboratory data). 

7.2 Treatment Period

7.2.1 Study Populations and Subject Disposition

The number and percentage of subjects in each analysis population will be summarized by 
treatment group in the subjects randomized to the lead-in period. Reasons for exclusion from the 
PP Population will be listed.

Subjects randomized to the treatment period will be summarized by site and overall.

Subject disposition information will be summarized using the ITT Population by treatment group 
and will include:

∀ Summary of study discontinuation levels 
o Number and percent of subjects who are continuing treatment
o Number and percent of subjects who have certain scheduled vital signs visits 

(e.g., Week 26)
o Number and percent of subjects who discontinue study medication (Level 1 

discontinuation) and the primary reason for discontinuation of study medication
o Number and percent of subjects who discontinue study procedures (Level 2 

discontinuation)
o Number and percent of subjects who refuse MACE follow up contact (Level 3 

discontinuation)
o Number and percent of subjects who revoke consent to contact primary physician 

or designated contact (withdrawal of consent, Level 4 discontinuation) and whose 
vital status can be obtained

o Number and percent of subjects who are lost to follow-up (LTFU) to both MACE 
contact and consent revoked as reported on the CRF and whose vital status can be 
obtained

∀ For the final analysis only, subjects who complete the study.

To obtain the vital status of all Level 4 and LTFU subjects, an external vendor was used to 
perform public record search based on two sponsor-provided spreadsheets with one for Level 4 
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subjects and the other for LTFU subjects. In the summary of subject disposition, the study 
discontinuation level of each subject is solely determined by the EDC data rather than the two 
spreadsheets, which may be outdated. If a Level 4 or LTFU subject appears in at least one of the 
spreadsheets and a keyword of ‘Alive’ or ‘Deceased’ can be located, they will be considered 
having vital status obtained. Otherwise, their vital status is considered not obtained or search 
pending.

7.2.2 Protocol Deviations

Notable protocol deviations that could potentially affect the study conclusions will be identified 
prior to the first interim data soft lock (IA#1) and prior to the unblinding of individual subject 
treatment assignment.  Notable protocol deviations may include, but are not limited to:

∀ Subject did not give appropriate informed consent
∀ Inclusion or exclusion criteria not satisfied
∀ Non-permitted concomitant medications
∀ Subject underwent weight loss surgery during the study 
∀ Study medication missed longer than 4 consecutive weeks
∀ Study medication overdose

Subjects with notable protocol deviations will be summarized using the ITT Population by 
treatment group and overall and these subjects will be excluded from the PP Population, except if 
the notable protocol deviation is subject did not give appropriate informed consent or the notable 
protocol deviation is non-permitted concomitant medications, the latter of which will be 
reviewed manually together with subject’s study medication dosing information to determine 
whether a subject should be excluded from the PP Population.  Only subjects found taking any of 
the following medications while on treatment period study medication will be excluded from the 
PP Population: phentermine, orlistat, phentermine/topiramate, lorcaserin, bupropion, naltrexone,
naltrexon SR/bupropion SR, including variations in names thereof, or monoamine oxidase 
inhibitors.  In addition, all protocol deviations will be listed for the ITT Population.

Protocol deviations will also be assessed at the final analysis.

7.2.3 Demographic and Baseline Characteristics

Demographic and baseline characteristics will be summarized for the ITT and PP Populations by 
treatment group. Demographic and baseline characteristics will also be summarized separately 
for each cardiovascular risk group (cardiovascular [CV] disease without type 2 diabetes mellitus 
[T2DM], CV disease with T2DM, and T2DM without CV disease) in the ITT Population. 
Demographic and baseline characteristics data will include: age, age categories (<65, ≥65, <70, 
≥70 years), sex, ethnicity, race, smoking status, cardiovascular risk group (History of CV disease 
without T2DM,  CV disease with T2DM, T2DM without CV disease), Body Mass Index (BMI) 
and corresponding category, duration of type 2 diabetes and corresponding category (for subjects 
with diabetes), HbA1c and corresponding category (for subjects with diabetes), renal impairment 
as defined by Estimated Glomerular Filtration Rate (eGFR) and corresponding categories (<15, 
15-<30, 30-<60, 60-<90, and ≥90 mL/min), hypertension (Y/N), dyslipidemia (Y/N), depression 
(Y/N), and medication classes (e.g., any medication used to treat hypertension, dyslipidemia, 
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diabetes, or depression, or any use of selective serotonin reuptake inhibitor [SSRI] at screening).  
In subjects with type 2 diabetes, duration of type 2 diabetes is defined as the date of informed 
consent minus the date of diagnosis. If the date of informed consent is before the date of 
diagnosis, the duration of type 2 diabetes will be set to zero (0).  Other baseline characteristics 
also included in the same summary table are: waist circumference, height, weight, blood pressure 
(systolic and diastolic), heart rate, hsCRP, total cholesterol, HDL, LDL, and triglycerides.  In 
addition, history of cardiovascular disease and history of type 2 diabetes mellitus will be 
summarized.  However, these two subgroups will only appear in the demographic summaries and 
will not be used in any subgroup analyses by cardiovascular risk group.

A summary of specific cardiovascular risk medical history will be summarized by treatment 
group using both the ITT and PP Populations. Cardiovascular risk medical history will also be 
summarized by treatment group separately for each cardiovascular risk group in the ITT 
Population.

Additional medical history will also be summarized by treatment group for the ITT Population.

7.2.4 Concomitant Medications

Verbatim terms on CRFs will be mapped to Anatomical/Therapeutic/Chemical (ATC) class level 
1-4 and Preferred Drug Names using the World Health Organization drug dictionary (WHODD) 
(version March 2012 B2 format or more current version as appropriate). To facilitate the 
derivation of medication class subgroups, ATC class level 5 is also provided for those listed in 
Table 3 using WHO Collaborating Centre for Drug Statistics Methodology ATC Classification 
Index with Defined Daily Doses (DDDs, version January 2013 or more current version as 
appropriate).

Concomitant medications are those medications taken during the study and will be recorded 
during Screening, at each annual visit (e.g., Week 52) and at study medication discontinuation 
(either from End of Treatment or End of Study Visit, as applicable).  Concomitant medications 
will be summarized for the ITT Population, for each treatment group, by WHO ATC Therapeutic 
Main Group (level 2) and Chemical Subgroup (level 4).  These summaries will present the 
number and percentage of subjects at each level by visit, among those with any vital sign data 
collected at each associated visit.  Subjects may have more than one medication per ATC 
Therapeutic Main Group and Chemical Subgroup.  At each level of subject summarization, a 
subject is counted once if they reported one or more medications at that level (incidence). Each 
summary will be ordered by descending order of incidence of ATC Therapeutic Main Group and 
Chemical Subgroup within each ATC class. All concomitant medications will be listed with 
Therapeutic Main Group, Chemical Subgroup, and Preferred Name.

Similarly, the incidence of the use of certain medications (e.g., lipid altering medications, 
antihypertensive medications, and antidiabetes medications) at screening, at each annual visit, 
and at study medication discontinuation (either from End of Treatment or End of Study Visit, as 
applicable) will be summarized for the ITT Population by treatment group.  The incidence of 
subjects with a change in these medications at each annual visit, and at time of study medication 
discontinuation relative to screening will also be summarized. Also, SAE related concomitant 
medications will be listed with verbatim and start date of the associated SAE.
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In addition, the following concomitant medications of interest will be summarized by visit and 
preferred medication name.

∀ Orlistat (Brand names: Xenical, Alli)
∀ Phentermine (Brand names: Adipex, Anoxine-AM, Mirapront, Obephen, Obermine, 

Obestin-30, Phentrol, Phenterex, Phentromin, Pro-Fast SA, Redusa, Panbesy, 
Phentermine Trenker, Obenix, Oby-Trim, Teramine, Zantryl, Sinpet, Supremin, 
Suprenza, Umine, Weltmine)

∀ Phentermine/topiramate (Brand name: Qsymia)
∀ Lorcaserin (Brand name: Belviq)
∀ Bupropion hydrochloride or bupropion (Brand names: Wellbutrin, Zyban, Voxra, 

Budeprion, Prexaton, Elontril, or Aplenzin)
∀ Naltrexone hydrochloride or naltrexone (Brand names: Revia, Vivitrol, Depade) 
∀ Naltrexone SR/Bupropion SR (Brand name: Contrave)

For example, subjects who take either bupropion, bupropion hydrochloride (HCl), Wellbutrin, or 
Zyban will be summarized under the same preferred name of bupropion.

8. ANALYSES OF STUDY ENDPOINTS

8.1 Primary Endpoint 

8.1.1 Hypotheses and Testing Procedure for the Primary Endpoint

With respect to the primary endpoint, the following 3 null hypotheses will be tested:

∀ H01: The hazard ratio for NB32 relative to placebo is ≥2.0
∀ H02: The hazard ratio for NB32 relative to placebo is ≥1.4
∀ H03: The hazard ratio for NB32 relative to placebo is ≥1.0 (test for superiority)

The null hypothesis H01 must be rejected at one-sided α = 0.025 level to justify a decision to 
resubmit the Contrave NDA for marketing approval, when at least 87 MACE have been accrued 
(IA#1). The least favorable hazard ratio point estimate that will still result in non-inferiority (NI) 
for this test is 1.314 (assuming 87 events).

The null hypothesis H02 must be rejected for the trial to positively establish cardiovascular safety. 
Rejection of the null hypothesis H03 provides stronger information that could justify a stronger 
conclusion of superior safety.  The following testing procedure will be used: 

∀ The trial will be of sufficient size and duration to achieve 378 events, at which time an 
evaluation will be conducted to determine whether one can rule out the NI margin of 1.4 
(testing H02) and the NI margin of 1.0 (testing H03).  The least favorable hazard ratio 
point estimate that will still result in ruling out the NI margin of 1.4 is 1.14 (assuming 
378 events).

∀ Two formal interim analyses (IA#2 and IA#3) are planned for the test of H02 (H03 if 
applicable) with the approximate information fractions of 50% and 75% (events relative 
to the total expected in the study) per the Data Monitoring Committee (DMC) charter.  
However, these additional analyses will only be conducted by the independent statistical 
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center and summarized in the DMC’s Open and Closed Reports.  See Section 8.1.3 for 
more detail.  The only time IA#2 or IA#3 will be conducted per this SAP is when the trial 
is terminated due to favorable benefit-to-risk profile or due to an unfavorable safety 
profile, in which case the analysis will be considered as the final analysis. 

In a study population with an annual background MACE rate of 1.0-1.5%:

∀ The pre-approval NI margin of 2.0 corresponds to ruling out an excess of 10-15 
additional events per 1,000 subject-years with an absolute risk difference of 1.0-1.5%. 

∀ The post-approval NI margin of 1.4 corresponds to ruling out an excess of 4-6 additional 
events per 1,000 subject-years with an absolute risk difference of 0.4-0.6%. 

For each of the primary hypotheses, the ITT Population will be used in the primary analysis, 
while the PP Population will be used in the sensitivity analysis. 

8.1.2 Number of Events and Sample Size Required for the Primary Endpoint

Sample Size Calculation

The following assumptions were used to determine the number of confirmed MACE required for 
the final analysis against a NI margin of 1.4 for the primary hypothesis in the primary analysis 
population (ITT). No interim analyses were considered in this initial calculation.

∀ Underlying hazard ratio of active to control: 1.0
∀ NI margin: 1.4 
∀ One-sided α = 0.025 (with no adjustment)
∀ At least 90% power at the final analysis to establish that the upper bound of a one-sided 

97.5% confidence interval (CI) for the hazard ratio will fall below the pre-specified NI 
margin. 

Under these assumptions, the trial will require 371 events.  Similarly, 87 events will provide 90% 
power for the NI margin of 2.0. 
To estimate sample size for the ITT Population, the following assumptions were used in addition 
to those listed above.  These assumptions are necessary to allow a sample size to be calculated.  
However, since this is an event-driven study, the power for the study is based on the number of 
MACE rather than the number of subjects.  Accordingly, the actual sample size may vary from 
the sample size calculation in this section depending on the actual accrual of events. 

∀ Recruitment period: Approximately 0.5 years 
∀ Randomization ratio: 1:1 
∀ Maximum subject follow-up: 4 years 
∀ Lost to follow up (LTFU) rate: 0.012 annual LTFU 
∀ Primary MACE endpoint annualized event rate: 1.5% in the control group 

Under these assumptions, the trial will require N=3,448 subjects per treatment group.  However, 
the number of subjects planned is approximately N=4,450 per treatment group to allow for 
accrual of a sufficient number of events in case of minor departures from event rate, recruitment 
and retention rates, and underlying hazard ratio assumptions. 
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Number of Events Required Under O’Brien-Fleming Design (Ellenberg et al 2003)
Because two formal interim analyses (IA#2 and IA#3) and one final analysis are to be conducted 
for the test of H02 (H03 if applicable), additional calculations were performed to determine the 
overall number of events required for the study (Jennison and Turnbull, 1999).  Under this 
design, the total number of required events for the study is 378.  Furthermore, it is assumed that 
the three analyses of H02 (H03 if applicable) will be performed when there are approximately 189 
(50% information fraction), 284 (75%), and 378 (100%) events, respectively.

The boundary for superiority will be based on the implementation of the O’Brien-Fleming 
monitoring boundary described above, regarding evidence ruling out the hypothesis H03: The 
hazard ratio for NB32 relative to placebo is ≥1.0. On the hazard ratio point estimate scale, the 
stopping boundary for superiority at 50%, 75% and 100% of the 378 MACE events is (0.6499, 
0.7558, 0.8129). 

Thus, this event-driven study will be stopped when ≥378 MACE have been confirmed. Accrual 
of 378 confirmed MACE will provide 90% power for the primary analysis with a NI margin of 
1.4 in the ITT Population (H02), under that alternative hypothesis that the true hazard ratio is 
unity. 

The least favorable hazard ratio that can still result in a non-inferiority result for H02 is 1.14 
(assuming 378 events) when the true underlying hazard ratio is equal to 1. With this number of 
events and the expected discontinuation rate from study medication, it is anticipated that there 
will be a sufficient number of confirmed on-treatment MACE to provide high probability that the 
hazard ratio point estimate in the PP Population is less than 1.14 assuming the true underlying 
hazard ratio is equal to 1.

Similarly, in the analysis using a NI margin of 2.0, accrual of 87 confirmed MACE will provide 
90% power in the ITT Population with the least favorable hazard ratio that can still result in a 
non-inferiority result for H01 being 1.314 when the true underlying hazard ratio is equal to 1. It is 
anticipated that there will be a sufficient number of confirmed on-treatment MACE to provide 
high probability that the hazard ratio estimate in the PP Population is less than 1.314 assuming 
the true underlying hazard ratio is equal to 1.

8.1.3 Statistical Monitoring Boundaries Used by the Data Monitoring Committee (DMC)

The primary objective of the DMC is to safeguard the interest of subjects in the trial and to 
enhance the integrity and credibility of the trial.  As part of its role, the DMC will review interim 
data on a periodic basis (generally every 3 to 4 months after the first subject randomization in the 
Treatment Period). The complete schedule of meetings for the DMC is defined in the DMC 
Charter. It is possible the DMC may advise the Executive Steering Committee (ESC) and the 
sponsor to stop the trial based on its review of the accruing data that indicate clear benefit or 
harm to subjects participating in the trial. The DMC will be guided by pre-planned statistical 
monitoring guidelines.  In addition to the details provided below, further information is provided 
in the DMC Charter.  Analyses produced for the DMC will be conducted by an independent 
statistical center not affiliated with the conduct of the trial.
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The DMC will consider the following guidelines:
∀ Evidence to support regulatory submission (at ≥87 events), based on ruling out the 

hypothesis H01: The hazard ratio of NB32 relative to placebo is ≥2.0.
∀ Evidence indicating unacceptable safety (assessed between 87 and 378 events), by ruling 

out a hazard ratio of NB32 relative to placebo is ≤1.0. 
∀ Evidence indicating superiority (assessed between 87 and 378 events), by ruling out the 

hypothesis H03: The hazard ratio of NB32 relative to placebo is ≥1.0. 

If early termination does not occur before reaching 378 events, evidence of acceptable safety 
would be achieved by establishing non-inferiority, specifically by ruling out the hypothesis H02: 
The hazard ratio for NB32 relative to placebo is ≥1.4; evidence of superiority would be achieved 
specifically by ruling out the hypothesis H03: The hazard ratio for NB32 relative to placebo is 
≥1.0. 

For the first formal interim analysis (IA#1), approximately 23% (87/378) of the total events 
expected in the study will be used.  The pre-defined hypothesis for this analysis is provided in 
the study protocol (H01: The hazard ratio for NB32 relative to placebo is ≥2.0). For this analysis, 
a one-sided 97.5% CI with a Z-multiplier of 1.96 will be used. If there are 87 events at this 
analysis, H01 will be rejected if the estimate of the hazard ratio is <1.314. 

Two additional formal interim analyses (IA#2 and IA#3) and one final analysis with the 
following information fractions (events relative to the total expected in the study) will be 
conducted: 50%, 75%, and 100% (see figure below). The boundary for superiority will be based 
on the implementation of the O’Brien-Fleming monitoring boundary described above, regarding 
evidence ruling out the hypothesis H03: The hazard ratio for NB32 relative to placebo is ≥1.0. On 
the hazard ratio point estimate scale, the stopping boundary for superiority at 50%, 75%, and 
100% of the 378 MACE events is (0.6499, 0.7558, 0.8129).

In the following calculations, it is assumed that analyses will be performed when there are 189, 
284 and 378 events, respectively.
1. Termination due to an unfavorable safety profile: 

The boundary for harm will be based on the implementation of the O’Brien-Fleming 
monitoring boundary described above, regarding evidence ruling out H0*: The hazard ratio 
for NB32 relative to placebo is ≤1.0. On the hazard ratio point estimate scale, the stopping 
boundary for harm is (1.5387, 1.3231, 1.2302).

2. Evidence to establish non-inferiority of the safety profile: 

Evidence will be based on the implementation of the O’Brien-Fleming monitoring boundary 
described above, regarding evidence ruling out the hypothesis H02: The hazard ratio for 
NB32 relative to placebo is ≥1.4. On the hazard ratio point estimate scale, this boundary for 
evidence of acceptable safety would be (0.9098, 1.0581, 1.1380). (Early termination will not 
be considered based on this boundary).

3. Termination due to favorable benefit-to-risk profile: 
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The boundary for superiority will be based on the implementation of the O’Brien-Fleming 
monitoring boundary described above, regarding evidence ruling out the hypothesis H03: The 
hazard ratio for NB32 relative to placebo is ≥1.0. On the hazard ratio point estimate scale, the 
stopping boundary for superiority is (0.6499, 0.7558, 0.8129).

4. The DMC will also consider early termination if the quality of trial conduct is such that the 
trial will not be able to provide a timely and reliable answer to the questions it was designed 
to address.

The monitoring boundaries are shown graphically below.

Figure 2: Monitoring Boundaries

8.1.4 Primary Endpoint Analyses

The primary endpoint of the study is a time-to-event endpoint and will be analyzed using a Cox 
proportional hazards model with treatment as the only factor.  Sample SAS® code is provided in 
Appendix C. Point estimate and CI for hazard ratios will be obtained within the framework of 
this model and used in formal hypothesis testing for H01  (IA#1 only), H02 (all formal analyses 
after IA#1), and H03 (all formal analyses after IA#1).  The three formal analyses following IA#1 
will follow the group sequential testing procedures described in Section 8.1.  The hazard ratio 
will be presented as NB32 relative to placebo (placebo in the denominator). 

The primary endpoint will also be summarized using Kaplan-Meier methodology.  The 
probability of having MACE over time (Kaplan-Meier curves) will be estimated and plotted.  
Sample SAS® code is provided in Appendix C. 

In addition, the following summaries will be provided by treatment group:

∀ Total number of MACE events
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∀ Number and percentage of subjects with MACE component events (first occurrence): 
cardiovascular death, nonfatal myocardial infarction, and nonfatal stroke

∀ Odds ratio and CI comparing the MACE incidence between the treatment groups using 
the exact method from Gart (1971). The odds ratio will be presented as NB32 relative to 
placebo. 

∀ Relative risk and CI comparing the MACE incidence between the treatment groups using 
the asymptotic method.  The relative risk ratio will be presented as NB32 relative to 
placebo.

∀ Risk difference and CI comparing the MACE incidence between the treatment groups 
using the asymptotic method.  The risk difference will be presented as NB32 minus 
placebo.

∀ Follow-up adjusted incidence rate of MACE and the incidence rate ratio with 
corresponding CI using the exact method from Breslow and Day (1980). The incidence 
rate ratio will be presented as NB32 relative to placebo. The follow-up adjusted incidence 
rate is defined as the number of subjects with an event divided by the total number of 
subject-years at risk.  For each subject with no event in Treatment Period, the number of 
subject-years at risk is simply the duration on study since Treatment Period 
randomization.  See Section 11.1 for the definition of duration on study.  For each subject 
with an event, the number of subject-years at risk is the time from Treatment Period 
randomization to the first occurrence of the event.  For interim analysis, the date of 
interim analysis data snapshot will be used to truncate the subject-years at risk.

Additional sensitivity analyses will be performed on the primary endpoint using the ITT and PP 
Populations where the Cox proportional hazards model contains covariates of interest, such as 
age, cardiovascular risk group, race grouping (white, non-white), and sex. Point estimate and CI
for hazard ratios will be obtained within the framework of this model.  Note that in the PP 
Population, for each subject with no event and no death in Treatment Period, the number of 
subject-years at risk is simply the duration on Treatment Period study medication + 30 days.  For 
each subject with an event or death that occurs while either on study medication or within 30 
days after their last dose of study medication, the number of subject-years at risk is the time from 
Treatment Period randomization to the first occurrence of the event or time from Treatment 
Period randomization to their date of death (if applicable). For interim analysis, the interim data 
soft lock date will be used to truncate the subject-years at risk. 

For the final analysis, an “on-treatment” analysis will be performed on the primary endpoint 
using the ITT Population. The “on-treatment” analysis will censor any confirmed MACE that 
occurs more than 365 days after the last dose of study medication. The censoring method for the 
ITT Population defined in Table 1 will be applied with the maximum possible censoring date 
being 365 days after the last dose of study medication if a subject discontinued study medication 
prior to study end.

8.2 Secondary Endpoint Analyses

Analyses of each secondary endpoint will be conducted in a manner similar to that of the primary 
endpoint. Specifically, the primary analysis model will be used for each of these endpoints as 
well as the sensitivity analysis model with additional factors/covariates. Point estimate and two-
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sided CI for hazard ratios will be obtained within the framework of these models. The descriptive 
summaries described for the primary endpoint including the display of Kaplan-Meier curves will 
be presented.  All analyses of the secondary endpoints will be conducted using the ITT and PP 
Populations.

8.3 Multiplicity

The testing procedures that will be used for controlling the Type 1 error rate for testing 
hypotheses H02 and H03 are described in Section 8.1.  Superiority must be achieved in H03 prior 
to proceeding to testing of the secondary endpoints at the final analysis (or at IA#2 or IA#3 if 
both H02 and H03 are rejected at that stage). To ensure strong control of the family-wise Type I 
error rate, an alpha-sharing strategy among the secondary endpoints will be used and is described 
in the table below.

Table 2: Alpha-Sharing Strategy

Family Final Endpoint Analysis Gatekeeper
F01
(two tests of primary 
endpoint)

∀ Test for non-inferiority: For the primary 
endpoint, test H02: The hazard ratio for 
NB32 relative to placebo is ≥1.4 based 
on the primary analysis model.

∀ Test for superiority: For the primary 
endpoint, also test H03: The hazard ratio 
for NB32 relative to placebo is ≥1.0 
using the same test statistic above. 

Rejection of H02: 
The hazard ratio for 
NB32 relative to 
placebo is ≥1.4

F02 
(four tests of 
secondary endpoints)

∀ Tests for superiority: For each of the 4 
secondary endpoints, test H03: The 
hazard ratio for NB32 relative to 
placebo is ≥1.0. Hommel-adjusted p-
values will be used for making formal 
statistical inference.

F01 (when both tests 
show statistical 
significance)

Notes:
1. No multiplicity adjustment is necessary within family F01 as a closed testing procedure is used.
2. The CI for the hazard ratio of the primary endpoint will always be compared with the boundary for harm first.  

If harm is found, no statistical claim on the hypotheses listed above will be made.  Therefore, it is not 
incorporated in any of the test families above.

3. Alpha for F01 and F02 will be the alpha available at the corresponding interim analysis. If it is the analysis with 
378 events, then alpha = 0.044, two-sided.

No other multiplicity adjustments will be applied. Testing of endpoints other than the primary 
endpoint during the interim analyses and testing of all endpoints classified as “other” or 
“additional” at the final analysis will be considered exploratory only.    
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8.4 Other Endpoints and Additional Outcomes Analyses

8.4.1 Other Endpoints Analyses

The time to event endpoints will be analyzed using the ITT Population, in a manner similar to 
that described for the primary endpoint.  

Percent change in body weight from baseline at Week 52 will be summarized using the ITT 
Population (with LOCF) and the PP Population.  Analysis will be conducted using a general 
linear model with treatment, cardiovascular risk group, race grouping (white, non-white), and sex 
as factors and covariates for baseline body weight and age.  Least-squares (LS) mean, SE, and 
two-sided 95% CI will be provided for each treatment.  The LS mean difference, SE, and two-
sided 95% CI will also be calculated.

The proportion of subjects achieving ≥10% body weight loss at Week 52 will be compared 
between treatments using the ITT Population (with LOCF) and the PP Population using logistic 
regression including treatment, cardiovascular risk group, race grouping (white, non-white), and 
sex as factors and covariates for baseline body weight and age.  The odds ratio for NB32 relative 
to placebo and two-sided 95% CI will be calculated.  The proportion of subjects achieving !5% 
weight loss from baseline to Week 26 and to Week 52 will be analyzed similarly using both the 
ITT Population (with LOCF) and the PP Population.

The changes in systolic and diastolic blood pressure from baseline to Week 52 will be 
summarized for the ITT (with LOCF) and PP Population.  Analyses will be conducted using a 
general linear model with treatment, cardiovascular risk group, race grouping (white, non-white), 
and sex as factors and covariates for baseline blood pressure and age.  Least-squares (LS) mean, 
SE, and two-sided 95% CI will be provided for each treatment.  The LS mean difference, SE, 
and two-sided 95% CI will also be calculated. 

8.4.2 Additional Outcomes Analyses

All analyses for additional outcomes will be conducted using the ITT Population. Percent 
changes in body weight and changes in systolic and diastolic blood pressure from baseline to 
each post-baseline visit other than Week 52 will be analyzed for the ITT (with LOCF) in a 
manner similar to that described for the corresponding Week 52 endpoint (i.e., the parametric 
analysis using a general linear model). Absolute change in body weight from baseline to each 
post-baseline visit will be analyzed similarly. The same analyses will also be repeated for the PP 
Population. Figures for the arithmetic mean changes (SE) will be presented by treatment over 
time. The change in waist circumference from baseline to the end of treatment period will also be 
analyzed in this manner. 

An additional outcome beyond those defined in the protocol of time from treatment period 
randomization to the first confirmed occurrence of five-point expanded MACE (cardiovascular 
death, nonfatal myocardial infarction, nonfatal stroke, nonfatal unstable angina requiring 
hospitalization, or coronary revascularization procedure) will be analyzed using the ITT 
Population according to the same methods used for the primary endpoint. 
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In general, any composite endpoint with multiple component events occurring on the same date 
will be attributed to the first event/procedure that occurred in chronological order. For example, 
when determining the first confirmed occurrence of the component of five-point expanded 
MACE, the hierarchy rules below will be used to decide which component event was the first in 
subjects with multiple component events on the same date:

∀ A non-fatal MI followed by revascularization procedure would be attributed to “non-fatal 
MI”

∀ A non-fatal stroke followed by revascularization procedure would be attributed to “non-
fatal stroke”

∀ A non-fatal HUSA followed by revascularization procedure would be attributed to “non-
fatal HUSA”

∀ A revascularization procedure followed by a CV death (e.g., fatal MI/Stroke/HUSA) 
would be attributed to “coronary revascularization procedure”

8.5 Investigator Assessment of Appropriateness to Continue Treatment at Week 16

At Week 16 there is an evaluation of appropriateness of continued treatment through assessment 
of weight loss and blood pressure changes relative to baseline observations. The target weight 
loss is ≥5% with expected minimum weight loss at 16 Weeks of ≥2%. Subjects should be 
discontinued from study medication at Week 16 if they have not lost at least 2% of their body 
weight relative to baseline or are experiencing consecutive, sustained (at Week 8 and Week 16) 
increases in blood pressure (systolic or diastolic) of ≥10 mm Hg.  The number and percentage of 
subjects who discontinue study medication at Week 16 due to the assessment will be summarized 
and for these subjects, a summary of the number and percentage of subjects not meeting each 
evaluation criterion will be summarized by treatment group.

8.6 Adjustments for Covariates

No stratification was used in the randomization.  The primary analysis model for the primary, 
secondary, and other time-to-event endpoints will not be adjusted for any covariate. The model 
for the sensitivity analyses of the primary and secondary study endpoints will include 
adjustments for the following covariates: cardiovascular risk group, age, sex, and race grouping 
(white, non-white).  The model for the analyses of body weight, blood pressure, and waist 
circumference will also include adjustment for the baseline value as a covariate in addition to the 
covariates mentioned above.

8.7 Multicenter Studies

There are no plans for subgroup analysis by study site or site consortia. 

9. EXAMINATION OF SUBGROUPS

The subgroup analyses will be performed on the primary and secondary endpoints using the ITT 
and PP Populations and other cardiovascular endpoints/outcomes (time from treatment period 
randomization to the confirmed occurrence of death from any cause, the first confirmed 
occurrence of unstable angina requiring hospitalization, and the first occurrence of coronary 
revascularization procedure, and the first five-point expanded MACE) using ITT Population on 
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selected subgroups defined in Table 3.  All the subgroup analyses for the time-to-event endpoints 
will use a Cox proportional hazards model with treatment, cardiovascular risk group, race 
grouping (white, non-white), sex, subgroup variable, treatment-by-subgroup interaction as 
factors, and age as a covariate, except that p-value for treatment group comparison will not be 
calculated in any subgroup.  For all subgroup analyses by cardiovascular risk group, subjects 
without T2DMand CV disease are excluded. Subjects with missing subgroup factor (e.g. 
Ethnicity) will be excluded from any analysis that involves that factor. Otherwise, they will be 
included in the analysis. For body weight and blood pressure, the subgroup analyses will be 
performed using the ITT (with LOCF) and PP Populations for the following subgroups: 
cardiovascular risk group, age, sex, race grouping, ethnicity and BMI.  These analyses will be 
conducted to explore potential variation in the treatment effect using the framework of the 
primary analysis model described through the inclusion of a factor for the subgroup and the 
treatment-by-subgroup factor interaction.  For each subgroup analysis in the primary and 
secondary endpoints and other cardiovascular endpoints/outcomes, a test for the treatment-by-
subgroup factor interaction will be performed using a likelihood ratio test comparing the models 
with and without the interaction term.  The difference in -2log (likelihood value) between model 
without and with the interaction term will be calculated and tested using Chi-Square distribution.  
Estimate of the hazard ratio of NB32 over placebo and corresponding 95% CI will be reported 
for each subgroup using the model with the interaction term.  

Table 3: Subgroup Category

Subgroup 
at Baseline

Subjects in ITT 
/PP Population

Classification

Cardiovascular 
Risk Group

Subjects with CV
disease and/or 
T2DM

∀ Cardiovascular disease without type 2 diabetes 
mellitus (CV w/o T2DM)

∀ Cardiovascular disease with type 2 diabetes mellitus
(CV w/ T2DM)

∀ Type 2 diabetes mellitus without cardiovascular 
disease (T2DM w/o CV)

Age Category All Subjects ∀ < 65
∀ ≥ 65 years

Sex All Subjects ∀ Male
∀ Female

Race Grouping Subjects with 
race reported

∀ White
∀ Non-white (including black)

Ethnicity Subjects with 
ethnicity 
reported

∀ Hispanic or Latino
∀ Not Hispanic or Latino

BMI Category All Subjects ∀ <35 kg/m2

∀ ≥35 to <40 kg/m2

∀ ≥40 kg/m2

Smoking Status All Subjects Current smoker (Yes, No)
HbA1c Category Subjects with ∀ <7%
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Subgroup 
at Baseline

Subjects in ITT 
/PP Population

Classification

T2DM ∀ ≥7% 
Medication Class All Subjects Group by ATC coding: ATC Level 1-4 codes are from 

WHODD (version March 2012 C) and ATC Level 5 
codes are from ATC/DDD (version January 2013).

Antihypertensive medications: 
∀ Overall use of antihypertensive medication (Yes, No): 

Yes if C02, C03, C07, C08, C09, No otherwise 
∀ Beta blocking agents (Yes, No): Yes if C07, No 

otherwise
∀ Diuretics (Yes, No): Yes if C03, No otherwise
∀ Angiotensin-converting-enzyme inhibitors/ 

Angiotensin II receptor blockers (Yes, No): Yes if 
C09, No otherwise

∀ Calcium channel blockers (Yes, No): Yes if C08, No 
otherwise

Antidiabetes medications: 
∀ Overall use of antidiabetes medication (Yes, No): Yes 

if any of the following, No otherwise 
∀ Insulin (Yes, No): Yes if A10A, No otherwise
∀ Thiazolidinediones (Yes, No): Yes if A10BG, 

A10BD03, A10BD04, A10BD05, A10BD06, 
A10BD09, A10BD12, No otherwise

∀ Metformin (Yes, No): Yes if A10BA, A10BD02, 
A10BD03, A10BD05, A10BD07, A10BD08, 
A10BD10, A10BD11, A10BD13, No otherwise

∀ GLP-1/DPP-IV (Yes, No): Yes if A10BX04, 
A10BX07, A10BH, A10BD07, A10BD08, 
A10BD09, A10BD10, A10BD11, A10BD12, 
A10BD13, No otherwise

∀ Sulfonylurea (Yes, No): Yes if A10BB, A10BC, 
A10BD01, A10BD02, A10BD04, A10BD06, No 
otherwise. 

Lipid altering medications:
∀ Overall use of lipid altering medication (Yes, No): 

Yes if C10, No otherwise
∀ Statins (Yes, No): Yes if C10AA, C10BA, C10BX, 

No otherwise

Antidepressant medications: used only for the primary 
endpoint analysis (Use=Yes/No, ITT/PP Populations) and 
the SAE summary (Use=Yes only, ITT Population)
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Subgroup 
at Baseline

Subjects in ITT 
/PP Population

Classification

∀ Overall use of antidepressant medication (Yes, No): 
Yes if N06A, No otherwise

∀ SSRI (Yes, No): Yes if N06AB, No otherwise
Duration of 
Diabetes Category

Subjects with 
T2DM

∀ <6 years 
∀ ≥6 years 

Renal Impairment 
Category

All Subjects ∀ eGFR <90 mL/min 
∀ eGFR ≥90 mL/min

10. ENDPOINTS AND OUTCOMES TO BE ANALYZED FOR EACH ANALYSIS TIME 
POINT

An overview of the endpoints and outcomes to be analyzed for each of the interim analyses and 
final analysis is provided in the table below. Also indicated are the populations that will be used 
for each of the specified analyses.
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Table 4: Endpoints/Outcomes for Interim Analysis #1 and Final Analysis

Endpoints/Outcomes
Interim 
Analysis 

#1

Final 
Analysis

Primary Endpoint and All Secondary 
Endpoints ITT, PP ITT, PP

Primary Endpoint and All Secondary 
Endpoints by Subgroups in Table 3 ITT, PP ITT, PP

All Other Time-to-Event Endpoints and 
Additional Time-to-Event Outcome ITT ITT

All Other Time-to-Event Endpoints and 
Additional Time-to-Event Outcome by 
Subgroups of Cardiovascular Risk 
Group, Age Category, Sex, Race 
Grouping, Ethnicity, BMI category

ITT ITT

Other Endpoints and Additional 
Outcomes of Body Weight and Blood 
Pressure

ITT, PP ITT, PP

Other Endpoints and Additional 
Outcomes of Body Weight and Blood 
Pressure by Subgroups of Cardiovascular 
Risk Group, Age Category, Sex, Race 
Grouping, Ethnicity, BMI category

ITT, PP ITT, PP

Waist Circumference ITT ITT

Notes:  
1. If the study is stopped earlier at one of the planned interim analyses (IA#1, IA#2, or IA#3) based on the pre-

defined stopping boundaries, then all analyses planned for final analysis will be conducted at that time. 
Otherwise, IA#2 and IA#3 will not be conducted.

2. Due to early termination of the study as noted in Section 6.1, IA#2 is considered the primary analysis to 
generate the final results for the clinical study report.

3. For certain endpoints that occur at a specific time point (e.g., percent change in body weight from baseline to 
Week 52) the analysis will be conducted as indicated in the table unless an insufficient number of subjects 
have passed through the time point at the time of the database lock for that analysis to enable a meaningful 
statistical comparison.

11. SAFETY ANALYSES 

11.1 Extent of Exposure

The duration of time on study medication and of time on study will be summarized for each 
treatment using descriptive statistics for the ITT and PP Populations.  The total subject-years on 
study medication and total subject-years on study will also be included in this summary.  The 
number of subjects on study medication for certain time intervals will also be summarized.  The 
duration of time on study (days) is defined as:
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∀ Level 4 and lost to follow-up subjects: The date of their last assessment, including date of 
End of Procedures, vital signs, last dose date, ePRO and MACE telephone contact, minus 
the treatment period randomization date plus 1.

∀ Deceased subjects: The date of death minus the treatment period randomization date plus 
1. 

∀ Subjects who are missing both first dose date and last dose date: 1
∀ All other subjects: The study end date minus the treatment period randomization date 

plus 1.

The duration of time on study medication (days) is defined as the treatment period last dose date 
minus the treatment period first dose date plus 1. If a subject has first dose date but missing last 
dose date, then their missing last dose date will be imputed as per Section 6.2.3. If a subject has 
missing first dose date and missing last dose date, then the duration on study medication will be 
missing. The total subject-years on study medication are defined as the sum over each individual 
subject’s time (year) on study medication. The total subject-years on study are defined as the 
sum over each subject’s individual time (year) on study.  For interim analysis, the date of interim 
data soft lock date will be used to truncate the subject-years on study medication and on study.

11.2 Study Medication Compliance

Subject drug compliance will be assessed at the site during each visit, as well as every other 
month between study visits, starting after Visit 7 (Week 26) through the internet- or telephone-
based questionnaire.  Subjects who interrupt study medication for more than four consecutive 
weeks will be required to discontinue study medication for a protocol deviation.  Percent of visits 
subject reported taking study medication regularly (e.g., has not missed greater than four 
consecutive weeks of study medication or overdose) will be summarized for the ITT Population.  
Time to discontinuation of study medication and time to study procedures discontinuation (End 
of Procedures) will be analyzed using the Kaplan-Meier method.  For interim analysis, the date 
of interim data soft lock date will be used to censor the time to discontinuation of study 
medication and time to study discontinuation (End of Procedures). The Kaplan-Meier curves will 
be estimated and plotted. The Kaplan-Meier curve will also be plotted for time to discontinuation 
of study medication in the treatment period due to adverse event in the ITT Population.

11.3 Adverse Events 

Non-serious adverse events will not be routinely collected during the study as the data from four 
prior Phase 3 clinical trials have adequately characterized the general safety and tolerability of 
NB32.  Only adverse events leading to discontinuation of study medication (AELDSM) and 
serious adverse events (SAE) will be collected during the study.  All adverse event (AE) 
summaries will be restricted to Treatment Emergent Adverse Events (TEAE) in the Treatment 
Period, which are defined as those AEs with onset coincident with treatment period 
randomization starting at Visit 3 (Day 1) and through end of study or 30 days after 
discontinuation of study medication (whichever one is earlier) and those existing AEs that 
worsened during the treatment period.  If it cannot be determined whether the AE is treatment 
emergent due to a partial onset date then it will be counted as such.  Verbatim terms on CRFs
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will be mapped to preferred terms and system organ classes using the Medical Dictionary for 
Regulatory Activities (MedDRA) (version 15.0 or more current version as appropriate). 

A SAE is defined as any adverse event occurring at any dose of study medication that results in:

∀ Death
∀ Life-threatening adverse drug experience
∀ In-patient hospitalization or prolongation of existing hospitalization
∀ Persistent or significant disability/incapacity
∀ Important medical event
∀ Congenital anomaly/birth defect

Each adverse event summary will be displayed overall and by treatment group using the ITT 
Population.  Summaries that are displayed by system organ class and preferred terms will be 
ordered by descending order of incidence of system organ class and preferred term within each 
system organ class.  Summaries of the following types for SAEs and separately for AELDSMs 
will be presented.

∀ Subject incidence of serious TEAEs and total number of serious TEAEs by MedDRA 
system organ class and preferred term.  TEAEs will also be provided in data listings.

∀ Subject incidence of serious TEAEs by MedDRA system organ class, preferred term, and 
severity.  AEs with missing severity will be considered severe for this summary.

∀ Subject incidence of serious TEAEs by MedDRA system organ class, preferred term, and 
relationship to study medication (Related/Not Related).  AEs with a missing relationship 
will be considered related for this summary.

The summaries of serious TEAEs and AELDSM will be repeated in the following ITT 
subpopulations: subjects on any metformin medication at screening, subjects with renal 
impairment (eGFR <90 mL/min) at screening, subjects with age ≥65 years at screening, subjects 
on any beta blocking agent at screening, subjects on any antidepressant medication at screening, 
and subjects on any SSRI (selective serotonin reuptake inhibitor) at screening. The serious 
TEAEs and AELDSM will also be summarized by MedDRA system organ class and preferred 
term in subjects with T2DM and in subjects without T2DM. Data collected on the Additional 
SAE information CRF will be listed only.

11.4 Clinical Laboratory Evaluation 

Laboratory parameters collected at Visit 2 will be included in data listings for Enrolled subjects 
and will be summarized descriptively by treatment group for the ITT Population.

11.5 Vital Signs

Vital signs and corresponding change from baseline will be summarized by visit using 
descriptive statistics for the ITT Population using the LOCF methods described previously.  
Vitals signs in the Treatment Period will be plotted over time by treatment. For multiple 
measurements collected within each visit (including baseline) the average will be analyzed.  The 
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measurements from the unscheduled visits and the potential blood pressure recheck after Week 
16 recorded on the Week 16 Evaluation to Continue Treatment CRF will not be included in the 
summaries as standalone visits.  

Summaries of vital signs at baseline and at each post-baseline visit will also be displayed by visit 
and weight loss category at Week 26 (No Change/Weight Gain, >0 to <5% Weight Loss, ≥5% to 
<10% Weight Loss, and ≥10% Weight Loss). This analysis will use the ITT Population using the 
LOCF methods described previously. 

The proportion of subjects with any single, two, three, or four or more outliers during the 
Treatment Period will be summarized for the ITT Population using the LOCF methods described 
previously. The proportion of subjects with outliers from two or more consecutive visits will also 
be summarized in the same table.  Outliers are defined as:

∀ ≥160 mm Hg for systolic blood pressure (SBP) 
∀ ≥180 mm Hg for SBP
∀ ≥100 mm Hg for diastolic blood pressure (DBP) 
∀ ≥120 mm Hg for DBP 
∀ ≥100 bpm for heart rate
∀ ≥110 bpm for heart rate
∀ An increase of ≥10 units from baseline in 

o SBP
o DBP
o Heart rate

All the summaries described above will be repeated in the PP Population, with no imputation.

In addition, the mean change in vital signs from baseline to Week 26 by their associated weight 
loss category at Week 26 and treatment will be shown in a bar chart for each vital sign 
parameter.  The maximum change in vital signs of each subject from baseline during the 
treatment period will be displayed for the ITT Population using LOCF in boxplots by their 
baseline vital sign categories and treatment.  Specifically, the baseline vital sign categories will 
be <120, 120-<140, ≥140 mm Hg for SBP, <80, 80-<90, ≥90 mm Hg for DBP, <50, 50-<75, 75-
<100, ≥100 bpm for HR.

12 CHANGES TO PROTOCOL-SPECIFIED ANALYSES

The following changes were made to the protocol-specified analyses:

∀ For all efficacy and safety analyses, treatment assignment for the PP Population will be
based on the treatment actually received in the treatment period instead of randomized 
treatment in the treatment period.  

∀ Introduce notions of MACE, four-point expanded MACE, five-point expanded MACE in 
the definition of study endpoints

∀ A time-to-event variable (time from treatment period randomization to the first confirmed 
occurrence of cardiovascular death, nonfatal myocardial infarction, nonfatal stroke, 
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nonfatal unstable angina requiring hospitalization, or coronary revascularization 
procedure) was added to the additional study outcomes.

∀ Absolute change in body weight was added to the additional study outcomes.
∀ Added summary tables for AELDSMs.
∀ Added summaries for vital signs including incidence of outliers and descriptive statistics 

over time for vital signs overall and by weight loss category.
∀ Interim Analysis (IA) #2 will serve as the primary analysis and will provide the final 

results for the clinical study report. In addition, the totality of the data will be 
subsequently analyzed using the same alpha level as specified for the IA#2. However, 
these results will not affect the conclusions based on IA#2.

∀ Added additional age categorization (<70 and ≥70 years) and eGFR categorization (<15, 
15-<30, 30-<60, 60-<90, and ≥90 mL/min) to the demographic and baseline 
characteristics summary in the ITT Population.

∀ Added an “on-treatment” analysis for the primary endpoint using the ITT Population by 
censoring any confirmed MACE that occurs more than 365 days after study medication 
discontinuation.

∀ Added summaries of proportion of subjects achieving !5% weight loss from baseline to 
Week 26 and to Week 52 (ITT LOCF and PP).

∀ Added Kaplan-Meier curve of time to discontinuation of study medication in the 
treatment period due to adverse event in the ITT Population.

∀ Added subgroup analysis of serious TEAEs and AELDSM in ITT subjects on any 
metformin medication at screening, in ITT subjects with renal impairment (eGFR <90 
mL/min) at screening, in ITT subjects with age ≥65 years at screening, subjects on any 
beta blocking agent at screening, subjects on any antidepressant medication at screening, 
subjects on any SSRI (selective serotonin reuptake inhibitor) at screening.  

13 STATISTICS SOFTWARE AND PROCEDURES

Sample size and power calculation was based on EAST (Version 5.4).  All analyses and 
tabulations will be performed using SAS# (Version 9.2 or higher).  Tables, figures, and listings 
will be presented in RTF format. Upon completion, all SAS# programs will be validated by an 
independent programmer.  In addition, all program output will undergo a senior level statistical 
review.  The validation process will be used to confirm that statistically valid methods have been 
implemented and that all data manipulations and calculations are accurate.  Checks will be made 
to ensure accuracy, consistency with this plan, consistency within tables, and consistency 
between tables and corresponding data listings.  Upon completion of validation and quality 
review procedures, all documentation will be collected and filed by the project statistician or 
designee.

The Table of Contents and shells of Tables, Figures, and Listings reflect the agreement on the 
nature and layout of the planned analyses at the time of SAP approval and may be subject to 
revision, such as title and footnote changes, reordering of the output, etc. during the actual 
programming, if deemed more appropriate and consistent with the SAP, without the need to 
amend the document.
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Appendix B:  Programming Specification

1) Conventions

Percentages will be based on available data, and denominators will be indicated in the 
summaries.

The precision of the original measurements will be maintained in summaries, when possible. 
Generally, mean, median and SD will be presented with an increased level of precision; mean 
and median will be presented to one more decimal place than the raw data, and the SD will be 
presented to two more decimal places than the raw data.

For tables where rounding is required, rounding will be done to the nearest round-off unit.  For 
example, if the round-off unit is the ones place (i.e., integers), values ! XX.5 will be rounded up 
to XX+1 while values < XX.5 will be rounded down to XX.  

For frequency counts of categorical variables, categories whose counts are zero will be displayed 
for the sake of completeness.  For example, if none of the subjects discontinue due to “lost to 
follow-up,” this reason will be included in the table with a count of 0. Categories with zero
counts will not have zero percentages displayed. 

2) Standard Calculations

Variables requiring calculation will be derived using the following formulas:
∀ Study day – For a given date (date), study day is calculated as days since the date of 

randomization in the treatment period (randdate):
Study day = date – randdate + 1, where date ≥ randdate 
Study day = date – randdate, where date < randdate 

∀ Months – A duration expressed in months is calculated as the number of completed calendar 
months plus the proportion of any additional month completed. The proportion of the 
additional month is calculated as the number of days divided by (365.25/12).

∀ Years – A duration expressed in years between one date (date1) and another later date 
(date2) is calculated using the formula noted below:
duration in years = (date2-date1)/365.25 

∀ Age – Age is calculated as the number of years from the date of birth (DOB) to the date of 
screening (scrndate).  For calculating summary statistics on age, this formula is used: 
age (years) = floor (( intck(‘month’, DOB, scrndate)-(day(scrndate) < day(DOB))) /12.

∀ Waist circumference – Waist circumference entries made in inches are converted to 
centimeters using the following formula: 
Waist circumference (in centimeters [cm]) = waist circumference (inches) * 2.54.

∀ Height – Height entries made in inches are converted to centimeters using the following 
formula: 
height (cm) = height (inches) * 2.54.
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∀ Weight – Weight entries made in pounds are converted to kilograms using the following 
formula: 
weight (in kilograms [kg]) = weight (pounds) / 2.2046.

∀ Body Mass Index (BMI) – BMI is calculated using height () and weight (kg) using the 
following formula:
BMI (kg/m2) = weight (kg) / [[height (cm)/100]2]
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Appendix C:  Sample SAS® Code

1) Kaplan-Meier Method

      Proc lifetest data=one plots(survival);
           time tMACE*censor(1);
           strata treat;

  Run;

2) Cox Proportional Model

  Without Covariates 
      Proc phreg data=one;
           Class treat;
           Model  tMACE*censor(1) = treat / alpha=xxx ties=exact covb rl;

Estimate treat 1 / testvalue=0.693147181 lower cl; *Noninferiority
(one-sided, Ho: HR = 2.0 vs. Ha: HR < 2.0);

      Run;

  With Covariates
      Proc phreg data=one;
           Class treat sex racegrp;

           Model  tMACE*censor(1) = treat sex racegrp age / alpha=xxx ties=exact covb rl;
          Estimate treat 1 / testvalue=0.693147181 lower cl; *Noninferiority 
          (one-sided, Ho: HR = 2.0 vs. Ha: HR < 2.0);      
      Run;
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