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1 Recommendations/Risk Benefit Assessment 

1.1 Recommendation on Regulatory Action 

It is this clinical reviewer’s recommendation that Qsymia (PHEN/TPM) be approved for 
chronic weight management, in conjunction with a reduced calorie diet and increased 
exercise, in adults with a body mass index (BMI)  30 kg/m2 or BMI 27 kg/m2 with at 
least one weight-related comorbidity, such as type 2 diabetes mellitus, dyslipidemia, or 
hypertension.   

1.2 Risk Benefit Assessment 

Obesity is a significant public health issue that affects millions of adults in the United 
States.1  Excessive weight is associated with numerous comorbidities, including 
dyslipidemia, coronary artery disease, hypertension, stroke, and type 2 diabetes.  
Obesity is associated with increased mortality, primarily due to its association with 
cardiovascular disease.2   Significant pregnancy and labor complications such as pre-
eclampsia as well as major congenital malformations are also correlated with increasing 
maternal BMI, independent of glucose tolerance.3  Besides the physical consequences 
of obesity there are the societal and economic costs.  Cross-sectional data suggest 
obese women attain less education and income than their non-obese counterparts.  In 
2008, medical costs associated with obesity were estimated at $147 billion.4   
 
Weight loss via intensive lifestyle interventions, pharmacotherapy, and surgical 
intervention has demonstrated improvements in weight-related comorbidities.  Bariatric 
surgery with significant sustained weight loss has demonstrated reductions in overall 
mortality as well as morbidity and mortality related to cardiovascular events.5,6  
Unfortunately, sustainable behavioral modification programs are difficult to implement 
and maintain in traditional health care settings, bariatric surgery is indicated only for 
severe obesity and is associated with post-procedural morbidity and mortality risk, and 

 
1 Flegal KM et al.  Prevalence of Obesity and Trends in the Distribution of Body Mass Index among US 
Adults, 1999-2010.  JAMA 2012;307 (5):491-497 
2 Flegal KM et al.  Cause-Specific Excess Deaths Associated with Underweight, Overweight, and 
Obesity.  JAMA 2007;298 (17):2028-37 
3 Dennedy MC et al.  ATLANTIC-DIP:  Raised maternal body mass index adversely affects maternal and 
fetal outcomes in glucose-tolerant women according to international association of diabetes and 
pregnancy study groups (IADPSG) criteria.  JCEM 2010;97(4):E608-12. 
4 Finkelstein EA et al.  Annual medical spending attributable to obesity:  payer and service-specific 
estimates.  Health Affairs 2009; accessed via www.cdc.org 
5 Sjostrom L et al.  Swedish Obese Subjects Study. Effects of bariatric surgery on mortality in Swedish 
obese subjects.  NEJM 2007;357 (8) 741-52. 
6 Sjostrom et al.  Swedish Obese Subjects Study. Bariatric surgery and long-term cardiovascular events.  
JAMA 2012;307 (1) 56-65. 
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most pharmacotherapies for obesity have demonstrated marginal efficacy and/or 
substantial medical risk.  
 
There is clear medical need for effective pharmacotherapeutic options to fill the 
therapeutic gap between lifestyle and surgical interventions for overweight and obese 
adults.  However, it is critical that healthcare providers and patients be informed of the 
benefits, limitations, and risks of PHEN/TPM to ensure an appropriate risk-benefit 
calculation at the individual patient level.   
 
PHEN/TPM Benefits 
 
PHEN/TPM was developed according to the principles established in the draft Guidance 
for Developing Products for Weight Management issued by the Division of Metabolism 
and Endocrinologic Products (DMEP or Division) in 2007.  As outlined in that document, 
a weight loss drug would be considered effective if after one year of treatment a mean 
placebo-subtracted weight loss of 5% occurred or if at least 35% and double the 
proportion of placebo-treated individuals lost 5% of baseline body weight. 
 
In the review of the original NDA submission, DMEP concluded that low-dose 
PHEN/TPM met one of the efficacy benchmarks and mid- and high-dose PHEN/TPM 
met both efficacy benchmarks for weight loss established in the Division’s 2007 
Guidance.  Pooling of the two pivotal one-year trials of approximately 3,700 overweight 
or obese adults with and without weight-related comorbidities, demonstrated that 
treatment with PHEN/TPM resulted in a statistically significant placebo-subtracted 
least squares (LS) mean percent weight loss of 3.2% on low-dose PHEN/TPM (3.75 
mg phentermine/23 mg extended-release topiramate), 6.7% on mid-dose PHEN/TPM 
(7.5 mg phentermine/46 mg extended-release topiramate) treatment and 8.9% on high-
dose PHEN/TPM (15 mg phentermine/92 mg extended-release topiramate) treatment.  
In addition, 45%, 62%, and 70% of overweight and obese adults treated with low-, 
mid- and high-dose PHEN/TPM, respectively, lost 5% of their body weight compared 
to 20% treated with placebo.   
 
In general, PHEN/TPM recipients experienced favorable changes in weight-related 
comorbidity outcomes.  In individuals with baseline weight-related comorbidities treated 
for one year, there was an approximately 2 to 3 mmHg reduction in systolic blood 
pressure (SBP) and 1 mmHg reduction in diastolic blood pressure (DBP) with 
PHEN/TPM compared to placebo.  High-dose PHEN/TPM treatment resulted in average 
reductions in serum triglyceride (TG) levels of 11% and 14%, average increases in 
high density lipoprotein lipid (HDL) of 7% and 12%, and reductions in low density 
lipoprotein lipid (LDL) of 7% and 6% in a 1 year study and its 1 year extension 
population, respectively.  In a small subgroup of patients with type 2 diabetes at 
baseline, HbA1c decreased by approximately 0.3% points with PHEN/TPM treatment 
over placebo.  Favorable changes in the number of concomitant medications for 
hypertension and diabetes were also observed with PHEN/TPM treatment.  Although 
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these outcomes were favorable, they were modest, and the long term clinical impact of 
in comorbidity outcomes is uncertain, particularly in a population with higher risk of 
cardiovascular adverse events. 
 
In a subgroup of overweight or obese adults treated for two years, all treatment groups 
experienced weight gain in the second year.  Among individuals who lost weight in the 
first year, placebo-treated subjects regained a greater proportion of the weight lost in 
the first year compared to PHEN/TPM-treated.  However, the high-dose PHEN/TPM 
group experienced more weight regain in the second year than the mid-dose 
PHEN/TPM group.  This may be related to tolerability of dose-related side effects.  This 
data highlights the limitations of pharmaceutical as well as other interventions for 
sustained weight loss.  Maximal weight loss with PHEN/TPM treatment occurred by 1 
year and even within a select group of compliant patients, on average, weight trended 
upwards during the second year of treatment.  Healthcare providers and patients 
should be aware that the data on PHEN/TPM for weight management is limited to a 
relatively short time period of two years compared to its intended use over a lifetime.  
Absolute weight loss or gain after 5 to 10 years of real-world PHEN/TPM use is not 
known. 
 
PHEN/TPM Risks 
 
Evaluation of the safety data from the PHEN/TPM clinical development program as well 
as the safety profile of phentermine and topiramate revealed several safety concerns.  
Suicidality/psychiatric adverse events, cognitive dysfunction, metabolic acidosis, 
electrolyte perturbations, cardiovascular risk, and the potential teratogenic effect of 
PHEN/TPM were reviewed internally and discussed publically at two FDA advisory 
committee meetings. 
 
A 2008 FDA analysis of antiepileptic (AED) drugs suggested that this class of drugs was 
associated with an increased risk of suicidality.  However, in both the 1-year and 2-
year safety cohorts within the PHEN/TPM clinical development program, there were no 
suicidal attempts, suicidal behaviors, or instances of serious suicidal ideation, as 
assessed by the Columbia Suicide Severity Rating Scale.  The proportion of patients in 
1-year controlled trials of PHEN/TPM reporting one or more adverse reactions related to 
psychiatric disorders, defined as depression, sleep disorders, and anxiety, was two 
times higher with high-dose PHEN/TPM (7.6%) compared to placebo (3.4%).  The 
overall prevalence of psychiatric adverse reactions was approximately twice as great in 
patients with a history of depression compared to patients without a history of 
depression.  Regardless of baseline depression history, PHEN/TPM-treated patients 
reported more psychiatric adverse events than placebo-treated patients.   
 
In the 1-year safety cohort, there was a dose-related pattern of cognitive adverse 
events – e.g., disturbance in attention, memory, and language-finding difficulties - with 
PHEN/TPM treatment.  The most common adverse event related to cognitive 
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dysfunction was a disturbance in attention.  These events typically began within the first 
4 weeks of treatment and were reversible upon discontinuation of treatment.  
Healthcare providers should consider these risks; determine PHEN/TPM’s patient-level 
cognitive effect, and counsel patients regarding engaging in hazardous or mentally 
challenging tasks. 
 
Perturbations in electrolytes bicarbonate, potassium, and creatinine were also 
observed with PHEN/TPM treatment.  In the 1- and 2-year safety cohorts, approximately 
30.0% of subjects treated with high-dose PHEN/TPM experienced a serum 
bicarbonate <21 mEq/L compared to less than 6% of subjects treated with placebo.  
Consequences of untreated chronic metabolic acidosis may include hyperventilation, 
fatigue, anorexia, and increased risk for osteomalacia or osteoporosis.  However, within 
the PHEN/TPM trials, bicarbonate levels generally returned towards baseline.  
Reductions in potassium values are a known effect of topiramate’s carbonic anhydrase 
inhibition.  Within the 1-year safety cohort, 9.1% of PHEN/TPM-treated versus 2.4% of 
placebo treated had a potassium values <3.5 mmol/L.  The effect on potassium was 
observed within the first 4 weeks of treatment and potassium levels returned to baseline 
over time.  Lastly, a dose-related increase in serum creatinine was observed in the 1-
year and 2-year cohorts within the first 4 to 8 weeks of treatment.  On average, 
creatinine levels declined over time but remained elevated over baseline values.  While 
an increase in creatinine may suggest a decline a renal function, the cause and the 
clinical significance of this change in creatinine with PHEN/TPM treatment has not been 
definitively established.  The applicant will be required to further investigate the clinical 
implications of these electrolyte disturbances in post-marketing studies.  In the 
meantime, baseline and periodic monitoring of blood chemistry profiles are 
recommended with PHEN/TPM therapy. 
 
At one year, mid-dose and high-dose PHEN/TPM-treated subjects experienced a mean 
heart rate increase of 0.6 beats per minute (bpm) and 1.6 bpm, respectively, compared 
to the placebo-treated subjects.  A higher proportion of PHEN/TPM-treated subjects 
also experienced a categorical increase in heart rate compared to placebo treated 
subjects (>20 bpm:  13.5% mid-dose PHEN/TPM, 19.6% high-dose PHEN/TPM versus 
11.9% placebo) at a single time point.   
 
The PHEN/TPM clinical development program was not designed to seek a 
cardiovascular prevention indication or to rule out cardiovascular risk.  Therefore, the 
pre-licensure clinical trials were not sufficiently powered to evaluate the effect of 
PHEN/TPM treatment on these goals.  However, post-hoc analyses of major adverse 
cardiovascular events (MACE) were conducted by the applicant and the Division.  The 
traditional MACE composite preferred for cardiovascular outcome trials is 
cardiovascular death, non-fatal myocardial infarction, and non-fatal stroke.  This 
endpoint occurred in 12 subjects (5 placebo, 7 PHEN/TPM) with a hazard ratio of 0.84 
(95% CI 0.26, 2.64).  Additional Division analyses utilizing adverse CV event reporting 
terms in the PHEN/TPM clinical development program yielded small number of events 

Reference ID: 3159813



Clinical Review-Complete response submission 
MD Roberts, MD 
NDA 22580 
QSYMIA, Phentermine/Topiramate extended-release 
 

16 

with point estimates ranging from 0.9 to 1.57.  Interpretation of the clinical significance 
of the observed vital sign changes and result of post-hoc analyses of MACE events in 
the overweight and obese population treated with PHEN/TPM is limited due to the small 
number of events, lack of a priori adjudication, and the low CV risk study population.  To 
prospectively assess the effect of PHEN/TPM on cardiovascular events, the applicant 
will be required to conduct a post-approval, long-term trial to assess the effect of 
PHEN/TPM compared with placebo in reduction of MACE in an obese at-risk 
population.  

The North American Anti-Epileptic Drug Pregnancy Registry estimated an increase in 
risk for oral clefts of 9.60 (95% CI 3.60- 25.70) in a population of women treated with 
topiramate monotherapy during pregnancy.  Larger retrospective epidemiology studies 
showed that topiramate monotherapy exposure in pregnancy was associated with an 
approximately two to five-fold increased risk of oral clefts.  At this time, there is no 
evidence to suggest a threshold for topiramate dose and risk of oral clefts.  Preliminary 
data from one independent epidemiology study did not find an association with 
topiramate monotherapy pregnancy exposure and total major congential malformations 
(MCM).  However, further data is pending from the applicant regarding the effect of 
topiramate on MCMs.  There were 34 pregnancies in the PHEN/TPM clinical 
development program with an average gestational age at diagnosis of 5.4 weeks.  Of 
the 19 pregnancies carried to term, newborn examinations did not reveal any major 
malformations.   

The Endocrinologic and Metabolic Drug Advisory Committee (EMDAC) members 
convened twice to deliberate the risk benefit profile of PHEN/TPM.  In July of 2010, 
members voted against approval (10 no, 6 yes, no abstensions).  Safety concerns 
primarily focused on the teratogenic potential and the cardiovascular safety of 
PHEN/TPM and the lack of a detailed strategy to mitigate risks.  In February of 2012, 
the members reversed the earlier decision voting 20 to 2 in favor of PHEN/TPM 
approval for the treatment of obesity.  This reviewer concurs with the EMDAC on 
approval for PHEN/TPM and echoes their sentiments regarding the large public health 
implications of obesity and scarcity of effective non-surgical treatment options.  Other 
factors considered in recommending approval of PHEN/TPM are its noteworthy efficacy 
compared to other available weight loss products.  In addition, both phentermine and 
topiramate are currently approved and marketed at higher doses than PHEN/TPM.  
Furthermore, the majority of the risks detailed in this review and the original review 
occur within the first few months of treatment, are monitorable, and reversible with 
discontinuation of PHEN/TPM.   
 
Regarding the cardiovascular safety of PHEN/TPM, this reviewer acknowledges that the 
data provided in the PHEN/TPM development program prevents precise quantification 
of PHEN/TPM’s risk of cardiovascular harm in a population with higher cardiovascular 
risk.  However, insistence on a pre-approval cardiovascular outcome trial will 
significantly delay effective therapy which not only significantly reduces body weight but 
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exerts favorable effects on blood pressure and measures of myocardial oxygen demand 
for patients with a serious disease condition with few treatment options.  A post-
approval cardiovascular outcome trial with enforceable expedient deadlines will be 
required to justify PHEN/TPM’s continued licensure.  In the interim, PHEN/TPM labeling 
will inform prescribers and patients that the effects of PHEN/TPM treatment on 
cardiovascular morbidity and mortality are not established and will recommend ways to 
mitigate risk by monitoring vital signs, reporting symptoms of elevated heart rate, and 
recommending against use of PHEN/TPM in patients with advanced or unstable 
cardiovascular and cerebrovascular disease. 
 
Several issues surround the approval of PHEN/TPM and its teratogenic risks.  
Approximately 35.8% of women in the United States are obese.  Moreover, the major 
consumers of weight loss products are females of reproductive potential.  Maternal 
obesity is associated with poorer obstetric and fetal outcomes such as increased 
Caesarean sections, pre-eclampsia, macrosomia, shoulder dystocia, and major 
congential malformations.  Counteracting the benefits of weight loss with PHEN/TPM 
treatment in females of reproductive potential is PHEN/TPM’s teratogenic capacity 
established by several lines of evidence which suggest topiramate exposure in 
pregnancy increases the risk of oral clefts.  Because orofacial formation occurs within 
first two months of pregnancy and because 50% of pregnancies in the United States are 
unplanned it is crucial to inform this large target population of the risks and importance 
of preventing PHEN/TPM exposure during pregnancy.  PHEN/TPM will be 
contraindicated in pregnancy as it can cause fetal harm and there are no benefits to 
weight loss in a pregnant woman.  Approval of PHEN/TPM will require a Risk Evaluation 
and Mitigation Strategy (REMS) to inform healthcare providers and patients of the 
teratogenic risks and importance of preventing pregnancy exposure.  Post-marketing 
studies will be required to monitor the frequency of pregnancies and capture fetal 
outcomes of pregnancies exposed to PHEN/TPM. 
 
Excess weight has significant health and societal ramifications.  Successful long-term 
weight loss is often overwhelmed by environmental cues, genetic predispositions, 
metabolic adaptations, and the scarcity of effective, safe, economical treatment options.  
The approval of PHEN/TPM is founded on its clinically meaningful efficacy, its strategy 
to evaluate and minimize risks, and the seriousness of the disease condition.  Active 
education of healthcare providers and patients regarding the benefits and risks of 
PHEN/TPM as well as regular assessments of response to treatment on the individual 
patient level and in the post-approval market is critical to ensure PHEN/TPM’s safe use 
and continued licensure. 

1.3 Recommendations for Postmarket Risk Evaluation and Mitigation 
Strategies 

At the completion of this review, the post-market REMS for PHEN/TPM were not 
finalized.  In discussions regarding the appropriate REMS for PHEN/TPM the Division of 
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Risk Management (DRISK) concluded that a REMS with a restrictive Elements to 
Assure Safe Use (ETASU) for PHEN/TPM and topiramate products was not feasible 
without causing undue burden on patients receiving topiramate for seizure disorders 
and migraines.  Should restricted distribution be required of PHEN/TPM, but not 
topiramate, the REMS would likely be bypassed by prescribers using the individual 
components for weight loss. Therefore, the Agency preferred a less restrictive REMS.  
Please see the reviews from the Division of Risk Management for further details.  The 
following is the currently negotiated REMS. 
 
The goals of the PHEN/TPM REMS are 
 
To inform prescribers and females of reproductive potential about: 
 the increased risk of congenital malformation, specifically orofacial clefts associated 

with fetal exposure to PHEN/TPM during the first trimester of pregnancy; 
 the importance of pregnancy prevention for females of reproductive potential; and 
 the need to discontinue PHEN/TPM immediately if pregnancy occurs to minimize 

fetal exposure 
 
The REMS elements include: 
 a Medication Guide 
 Elements to Assure Safe Use 

o Healthcare providers who prescribe PHEN/TPM will be specially trained 
o Pharmacies that dispense the PHEN/TPM are specially certified 

 an implementation system 
 a timetable for submission of assessments of the REMS 

o 6 months and 12 months from the date of initial approval of the REMS and 
annually thereafter 

1.4 Recommendations for Postmarket Requirements and Commitments 

At the completion of this review, the following studies were submitted as post-market 
requirements.   
 

1. A juvenile animal study to assess behavior, learning and memory, nervous 
system, and bone/teeth development, including assessments of drug exposure 
and reversibility of any observed toxicity. 

2. A clinical pharmacology study under Pediatric Research Equity Act (PREA) to 
assess pharmacokinetics (PK) and pharmacodynamic (PD) parameters related to 
PHEN/TPM doses of 3.75 mg/23 mg, 7.5 mg/46 mg, 11.25 mg/69 mg, and 15 
mg/92 mg in pediatric patients ages 7 to 11 (inclusive).  Data from this study 
should be considered when choosing dose(s) for the safety and efficacy study in 
this pediatric population.  This study will not be initiated until the results of the 
adolescent PHEN/TPM trial have submitted and reviewed by the Agency. 
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3. A clinical pharmacology study under PREA to assess PK and PD parameters 
related to PHEN/TPM doses of 3.75 mg/23 mg, 7.5 mg/46 mg, 11.25 mg/69 mg, 
and 15 mg/92 mg in pediatric patients ages 12 to 17 (inclusive).  Data from this 
study should be considered when choosing dose(s) for the safety and efficacy 
study in this pediatric population.  This study will not be initiated until an interim 
analysis of major cardiovascular events from the cardiovascular outcome trial 
has been submitted to the Agency and found to exclude evidence of increased 
harm. 

4. A 52-week randomized, double-blind, placebo-controlled pediatric study under 
PREA to evaluate the safety and efficacy of PHEN/TPM for the treatment of 
obesity in pediatric patients ages 7 to 11 (inclusive).  This study will not be 
initiated until results from the adolescent study have been submitted and 
reviewed by the Agency. 

5. A 52-week randomized, double-blind, placebo-controlled pediatric study under 
PREA to evaluate the safety and efficacy of PHEN/TPM for the treatment of 
obesity in pediatric patients ages 12 to 17 (inclusive).  This study will not be 
initiated until an interim analysis of major cardiovascular events from the 
cardiovascular outcome trial has been submitted to the Agency and found to 
exclude evidence of increased harm. 

6. A randomized, placebo- and active-controlled trial of renal function in obese 
adults on and off PHEN/TPM (3 dosage strengths).  The primary objective of the 
trial will be to assess the change in measured GFR (assessed as clearance of 
125I-sodium iothalamate). 

7. A randomized, double-blind, placebo-controlled trial to evaluate the effect of long-
term effect of PHEN/TPM on the incidence of nonfatal myocardial infarction, 
nonfatal stroke, or cardiovascular death in obese subjects with cardiovascular 
disease or multiple cardiovascular risk factors.  A subset of individuals should 
have measurements of bone health assessed by serial radiographic and 
laboratory measurements.  Measurements of autonomic function (heart rate 
variability, baroreceptor sensitivity) and dynamic testing (24 hour blood pressure 
and heart rate monitoring) should also be assessed in a subset of individuals.   

8. A prospective cohort study to a) determine the frequency of pregnancy in 
females of reproductive potential prescribed PHEN/TPM and b) compare the risk 
of oral clefts, major congenital malformations, and low birth weight in offspring of 
women exposed to PHEN/TPM during pregnancy with offspring of similar women 
not exposed to PHEN/TPM during pregnancy.  The duration of the study should 
be based on the estimated number of PHEN/TPM pregnancy exposures and an 
adequate sample size. 

9. A drug use study conducted annually for 7 years with nationally representative 
and projected data to provide the following about patients prescribed 
PHEN/TPM: a) the estimated total number of prescriptions and patients 
dispensed PHEN/TPM per year; b) distribution of patients by age, sex, and BMI; 
c) distribution of prescribers by specialty; d) average, median, and range for 
duration of use; e) average and median size of prescriptions; f) prescribed 
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average daily dose; g) frequencies of top 10 concomitant diagnoses (including 
pregnancy) by age and sex; h) frequencies of top 10 concomitant drugs by age 
and sex (including contraceptive medications for females of reproductive 
potential). 

10. An in vitro study to determine the inhibition potential of both phentermine and 
topiramate individually and in combination on the following human transporters: 
OCT2 and OCT3; OAT3 and OAT4; MATE1 and MATE2-K. 

2 Introduction and Regulatory Background 

2.1 Product Information 

QSYMIA is a combination product containing proprietary formulations of immediate-
release phentermine hydrochloride beads (PHEN) and extended-release topiramate 
beads (TPM).  QSYMIA capsules are referred to in this review as PHEN/TPM.  Four 
fixed-dose strengths are proposed PHEN/TPM 3.75/23 mg (low-dose), 7.5/46 mg (mid-
dose), 11.25/69 mg (three-quarter-dose), and 15/92 mg (high-dose).  Data presented in 
this New Drug Application (NDA) and Complete Response (CR) were submitted by the 
applicant to support the following proposed indication: 
 
QSYMIA is indicated for the treatment of obesity, including weight loss and 
maintenance of weight loss and should be used in conjunction with diet and exercise.  
QSYMIA is recommended for: 
 Obese patients (BMI 30 kg/m2), or 
 Overweight patients (BMI 27 kg/m2) with weight-related co-morbidities such as 

hypertension, type 2 diabetes, dyslipidemia, or central adiposity (abdominal obesity). 
 

2.2 Tables of Currently Available Treatments for Proposed Indications 

All prescription drugs currently approved for weight loss are anorectic agents, with the 
exception of orlistat (Table 1).  Only orlistat is approved for long-term weight loss.  
Fenfluramine and dexfenfluramine were withdrawn from the market in 1997 due to 
concern for cardiac valvulopathy.  Phentermine remained available in the United States 
after internal review by the FDA indicated that phentermine was unlikely to be causally 
related to valvulopathy.  Phenylpropanolamine (PPA) containing nonprescription drugs 
such as Dexatrim were removed from the market in 2000 due to concern that PPA 
increased the risk for hemorrhagic stroke.  On 7 October 2010, FDA asked Abbott 
Laboratories to voluntarily remove Meridia (sibutramine) from the U.S. market and they 
agreed to do so because of clinical trial data indicating an increased risk of myocardial 
infarction and stroke in the studied population of 10,000 overweight or obese patients 
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with diabetes or a history of coronary or peripheral vascular disease or stroke, along 
with other cardiovascular risk factors.7

 
7 James et al.  Effect of sibutramine on cardiovascular outcomes in overweight and obese subjects.  
NEJM 2010;363:905-17 
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Table 1:  FDA-approved products for weight management  

Generic name DEA 
schedule 

Trade names t1/2 

(hr) 
Tablet 
dosage 

Daily dose 
range (mg) 

Year original 
compound 
approved 

Current Indication 

Norepinephrine releasers 
Phentermine 
hydrochloride 

IV ADIPEX-P and 
generic 

12-24 15, 30, and 
37.5 mg 

15-37.5 1959 Indicated as a short-term (a few weeks) 
adjunct in a regimen of weight reduction 
based on exercise, behavioral modification, 
and caloric restriction in the management of 
exogenous obesity for patients with an initial 
body mass index 30 kg/m2, or 27 kg/m2 

in the presence of other risk factors (e.g., 
hypertension, diabetes, hyperlipidemia). 

Diethylpropion IV TENUATE and 
generic 

4-6 25 mg  75 1959 Management of exogenous obesity as a 
short term (a few weeks) adjunct in a 
regimen of weight reduction based on 
caloric restriction in patients with an initial 
BMI of 30 kg/m2 or higher who have not 
responded to appropriate weight reducing 
regimen (diet and/or exercise) alone 

Benzphetamine 
 

III DIDREX and 
generic 

12 50 mg 25-150 1960 Management of exogenous obesity as a 
short term (a few weeks) adjunct in a 
regimen of weight reduction based on 
caloric restriction in patients with an initial 
BMI of 30 kg/m2 or higher who have not 
responded to appropriate weight reducing 
regimen (diet and/or exercise) alone 

Phendimetrazine III BONTRIL; 
BONTRIL PDM; 
and generic 

5-12 35 mg or 105 
mg (extended 
release) 

70-210 1959 Management of exogenous obesity as a 
short term (a few weeks) adjunct in a 
regimen of weight reduction based on 
caloric restriction in patients with an initial 
BMI of 30 kg/m2 or higher who have not 
responded to appropriate weight reducing 
regimen (diet and/or exercise) alone 

Serotonin-norepinephrine reuptake inhibitor 
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Generic name DEA 
schedule 

Trade names t1/2 

(hr) 
Tablet 
dosage 

Daily dose 
range (mg) 

Year original 
compound 
approved 

Current Indication 

Sibutramine 
WITHDRAWN 
October 2010 

IV MERIDIA 1.1 5, 10, 15 mg 5-15 1997 MERIDIA is indicated for the management 
of obesity, including weight loss and 
maintenance of weight loss, and should be 
used in conjunction with a reduced calorie 
diet. MERIDIA is recommended for obese 
patients with an initial body mass index  30 
kg/m2, or  27 kg/m2 

in the presence of other 
risk factors (e.g., diabetes, dyslipidemia, 
controlled hypertension). 

Lipase inhibitor 
XENICAL 
 
 

1-2 120 mg 
 
 

120 mg TID 
 
 

1999 ORLISTAT is indicated for obesity 
management including weight loss and 
weight maintenance when used in 
conjunction with a reduced-calorie diet. 
XENICAL is also indicated to reduce the 
risk for weight regain after prior weight 
loss. XENICAL is indicated for obese 
patients with an initial BMI  30 kg/m2 or  27 
kg/m2in the presence of other risk factors 
(e.g., hypertension, diabetes, dyslipidemia). 

Orlistat Not 
scheduled 

ALLI (Over-the-
counter) 

1-2 60 mg 60 mg TID 2007 USE 
For weight loss in overweight adults, 18 
years and old, when used along with a 
reduced-calorie and low-fat diet 

Source:  http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm 
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2.3 Availability of Proposed Active Ingredient in the United States 

The active components of PHEN/TPM are phentermine hydrochloride and topiramate.  
Phentermine hydrochloride was approved by the FDA in 1959 as an appetite 
suppressant.  Phentermine hydrochloride is available in the United States under the 
trade name Adipex-P® and the generic name of phentermine hydrochloride in oral 
capsule and tablet forms at 15, 30, and 37.5 mg.  Phentermine as an oral disintegrating 
tablet (ODT) containing 15 mg or 30 mg of phentermine hydrochloride was approved in 
2011. 
 
Topiramate was approved in 1996 for the treatment of seizures at doses up to 400 
mg/day in adults and in 2004 for the prevention of migraine headaches at doses up to 
100 mg/day.  Topiramate is available in the United States under the trade name 
TOPAMAX® and the generic name of topiramate in oral capsule (15 mg and 25 mg) and 
tablet form (25, 50, 100, and 200 mg). 
 

2.4 Important Safety Issues With Consideration to Related Drugs 

Phentermine and topiramate are currently marketed drugs in the United States and 
have reasonably well established safety profiles.  A summary of the individual safety 
profiles for phentermine and topiramate was gleaned from product labeling and medical 
literature and confirmed by a search of the FDA AERS database during the first review 
cycle of PHEN/TPM and additional FDA AERS search with the Suprenza (phentermine 
ODT) application. 
 
2.4.1 Phentermine  
 
The most prominent adverse events associated with phentermine relate to the central 
nervous and cardiovascular systems.  Current phentermine labels include 
contraindications for advanced arteriosclerosis, cardiovascular disease, moderate- to-
severe hypertension, hyperthyroidism, known hypersensitivity to sympathomimetic 
amines, glaucoma, agitation, history of drug abuse, and use of phentermine during or 
within 14 days of monoamine oxidase inhibitors.  Other considerations include: 
 
Pulmonary arterial hypertension (PAH) 
Pulmonary arterial hypertension is a rare condition characterized by elevated mean 
pulmonary arterial pressures.8  In the 1960s, there was an increase in cases of PAH in 
women taking the anorexigen aminorex.  In the 1980s, the first cases of PAH 
associated with fenfluramine use were reported and additional cases were reported with 

 
8 Ioannides-Demos et al.  Safety of Drug Therapies used for weight loss and treatment of obesity.  Drug 
Safety 2006; 29 (4): 277-302 
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the phen-fen combination for weight loss and dexfenfluramine in the 1990s.9,10,11  The 
International Primary Pulmonary Hypertension Study showed a significant association 
between PAH and use of appetite suppressants (phentermine was not included in this 
study).12  In a prospective surveillance study that collected information on patients 
diagnosed with pulmonary hypertension from 12 large referral centers in North America 
a strong association was observed between the use of fenfluramine for  6 months and 
the diagnosis of primary PAH, as compared to secondary pulmonary hypertension from 
an underlying medical condition (OR 7.5, 95% CI 1.7, 32.4).  Importantly, there was no 
significant correlation with phentermine (OR 0.6, 95% CI 0.3-1.5).13  One case report of 
PAH in a 29-year-old obese woman treated for 5 weeks with 37.5 mg of phentermine 
hydrochloride was reported in November 2010.14  The authors suggested that this was a 
case of phentermine-induced PAH caused by increased serotonin levels similar to the 
mechanism observed with fenfluramine-associated PAH.  However, others have 
demonstrated that phentermine is a considerably less potent serotonin transporter 
substrate and therefore much less effective at elevating serotonin levels compared to 
fenfluramine.15   
 
Valvular heart disease 
In 1997, fenfluramine and dexfenfluramine were voluntarily withdrawn from the 
marketplace due to valvular heart disease observed in some patients receiving phen-fen 
or dexfenfluramine monotherapy.16  Recent evidence supports the concept that valvular 
heart disease observed with fenfluramine use is due to agonist activity of its metabolite, 
norfenfluramine, at the 5HT2B receptor.17  Review of the literature documented one case 
report attributing a tear in the bicuspid aortic value of a young woman to phentermine.  
The authors stated that “phentermine is known to cause valvular disease with prolonged 
use” citing a meta-analyses by Sachedev et al.18  In a series of responses to this case 
report, Rothman and Hendricks refuted the cause of the valve tear as phentermine 
related.19,20  First, they pointed out the cited reference refers to the fenfluramine-

 
9 Douglas JG et al.  Pulmonary hypertension and fenfluramine.  BMJ 1981; 283:881-3 
10 Mark EJ et al.  Fatal pulmonary hypertension associated with short-term use of fenfluramine and 
phentermine. NEJM 1997; 337: 602-6. 
11 Roche N et al.  Pulmonary hypertension and dexfenfluramine [letter].  Lancet 1992;339:436-7. 
12 Abenhaim L et al.  Appetite-suppressant drugs and the risk of primary pulmonary hypertension.  NEJM  
1996; 335:609-16. 
13 Rich et al.  Anorexigens and pulmonary hypertension in the United States:  Results from the 
surveillance of North American pulmonary hypertension.  Chest 2000; 117:890-74. 
14 Bang WD et al.  Pulmonary hypertension associated with use of phentermine.  Yonsei Med J 2010;51 
(6):971-973. 
15 Zolkowska D et al.  Amphetamine analogs increase plasma serotonin.  JPET 2006;318:604-610. 
16 Connolly et al.  Valvular heart disease associated with fenfluramine-phentermine. NEJM 
1997;337:581-588. 
17 Rothman et al.  Serotonergic drugs and valvular heart disease.  Expert Opin. Drug Safety 2009; 8 
(3):317-29. 
18 Sachdev M et al.  Effect of fenfluramine-derivative diet pills on cardiac valves:  a meta-analysis of 
observational studies.  Am Heart J 2002;144:1065-73 
19 Rothman, RB, Hendricks EJ.  Phentermine cardiovascular safety (letter to the editor)  Int J of 
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Ischemic events 
Noradrenergic stimulation can increase blood pressure via vasoconstriction and 
therefore it is of concern that use of phentermine may lead to an increase in ischemic 
events.  

o Cardiac 
The New England Journal of Medicine published a letter to the editor of one otherwise 
healthy 35-year-old overweight (BMI 29 kg/m2) woman who experienced a myocardial 
infarction with acute ST-segment elevation associated with the use of phentermine.28  
The woman experienced hypotension, acute ST-segment elevation, and elevation of 
cardiac biomarkers (creatine kinase level 445 U/L, troponin T level, 1.86 g/L) after 
induction of anesthesia for elective surgery.  Echocardiogram revealed septal 
hypokinesia.  Angiography revealed normal coronary arteries.  Past medical history was 
significant for mild intermittent asthma, but no recent use of bronchodilators.  She was a 
non-smoker and had undergone two previous liposuction procedures.  She reported 
intermittent phentermine (dose not reported) use in the past and for three consecutive 
days before her admission for elective surgery.  Investigations to rule out cocaine 
abuse, viral myocarditis, aortic dissection, hypercoagulable states, and autoimmune 
vasculitis were negative. 
 
In 2008, a case report of a 48-year-old woman with no previous cardiac disease history 
who presented with ventricular tachycardia/fibrillation associated with use of 
phentermine (dose unknown) was published.29  Blood work showed a peak creatinine 
kinase of 716 U/L with a peak creatinine kinase-MB fraction of 36.1 U/L and a tropinin I 
level of 17.9 ng/mL.  Drug screen was negative.  Left ventricular ejection fraction was 
35% with mild diffuse nonobstructive coronary artery disease by coronary angiography.  
An echocardiogram revealed septal, anterior wall, and apical hypokinesia.  On 
telemetry, the patient continued to exhibit ectopy with episodes of nonsustained 
ventricular tachycardia for more than 72 hours after her myocardial infarction.  An 
electrophysiology study performed 5 days after presentation demonstrated an inducible 
sustained ventricular tachycardia.  The patient subsequently received an implantable 
cardiac defibrillator. 
 

o Central nervous system 
Three patients have been reported in the literature with cerebral vascular events and 
use of phentermine with and without phendimetrazine.30,31  One, a 41-year-old woman 
with multiple confounding factors such as cigarette smoking, hypertension, 
hypercholesterolemia, hypothyroidism, oral contraceptive use, and family history of 

 
28 Azarisman SM et al.  Myocardial infarction induced by appetite suppressants in Malaysia (letter to the 
editor). NEJM 2007; 357; 1873-74. 
29 Makaryus et al.  Case report:  Cardiac arrest in the setting of diet pill consumption.  Am J of 
Emergency Medicine 2008; 26, 732.e1—732.e3 
30 Kokkinos J et al.  Possible association of ischemic stroke with phentermine.  Stroke 1993;24:310-313. 
31 Wong V et al.  Posterior reversible encephalopathy syndrome in the context of phentermine use 
resulting in intracranial hemorrhage.  The Neurologist 2011;17:111-113. 
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vascular disease, suffered a cerebral infarct and vasculopathy.  She had been taking 
phentermine and phendimetrazine (doses unknown) for eight months and up to two 
days before onset of her symptoms.  The second patient was a 37-year-old woman who 
developed headache and left-sided face and arm numbness for one week after recent 
(duration unknown) consumption of phentermine (dose unknown) for weight loss.  The 
authors concluded that a very small, deep, cerebral or brain stem infarct in the 
ascending sensory pathway was the explanation for the second patient’s sensory 
disturbance; however the cerebral MRI, cardiac ECHO, cerebral angiography, and 
laboratory values were negative.  The third patient was a 35-year-old woman taking 
phentermine (dose and duration of immediate use prior to event not reported) 
intermittently for three years prior to her admission to the emergency department with 
altered mental status and two witnessed generalized seizures.23  She was found to be 
hypertensive and have large bilateral parieto-occipital hemorrhages.  The radiographic 
imaging was consistent with posterior reversible encephalopathy syndrome which is a 
brain disorder characterized by clinical symptoms of headache, visual changes, altered 
mentation, and seizures.  She improved after treatment with anti-epileptic medication, 
discontinuation of phentermine, and normalization of blood pressure, which required 
anti-hypertensive medications even after discontinuation of phentermine.  The authors 
surmised that it was “possible that long-term use of phentermine may have contributed 
to the development of PRES either through elevation of blood pressure or by a 
disregulatory effect on sympathetic modulation of cerebral vascular tone.” 

 
o Gastrointestinal 

A case report of a 56-year-old woman presenting with nausea, bilious vomiting, and 
bright red blood per rectum was reported as associated with phentermine use.32  The 
patient had been taking phentermine resin 15 mg twice daily over 10 weeks.  Blood 
chemistry and coagulation profiles were normal.  Stool examination for pathogens and 
Clostridium difficile toxin were negative.  Biopsies of the colon were consistent with 
acute and chronic ischemic colitis.  The family history was significant for the patient’s 
mother being diagnosed with left-sided ulcerative colitis.   
 

o Ophthalmic 
A case was reported in 1993 of an obese 35-year-old woman who developed an acute 
visual field defect in her left-eye after taking Adipex-P (phentermine hydrochloride) 37.5 
mg daily for two days.33  Medical history was negative for heart disease, diabetes, 
hypertension, hypercholesterolemia, or stroke.  Investigation for autoimmune disorders, 
hypercoagulable states, stroke, genetic mutations, and infections were negative.  Three 
weeks after discontinuing the medication the visual acuity in the left-eye had improved.  
Disc hemorrhages had resolved and the left optic disc had mild temporal pallor.  The 
authors concluded the unilateral visual loss was attributable to ischemia of the posterior 
ciliary arteries of the left eye from vasoconstriction secondary to phentermine.   

 
32 Cornay et al.  Ischemic colitis after weight-loss medication.  Can J Gastroenterol 2003;17 (12):719-21 
33 Chan JW et al.  Acute nonarteritic ischemic optic neuropathy after phentermine. Eye 2005: 19; 1238-9 
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Drug abuse and dependence/overdosage 
Phentermine is related chemically and pharmacologically to amphetamines and 
therefore its abuse potential has been previously studied.  In a study by Griffiths et al. 
the reinforcing potency of anorectics was compared to their effects on reducing food 
intake in baboons.34  The resulting anorectic-reinforcement ratios (Column F) are 
presented in Table 3.  Phentermine was associated with a relatively low anorectic-
reinforcement ratio compared to amphetamine.   

Source:  Griffiths et al. Biol Psychiatry 1978 

 
There are several case reports in the literature of psychosis associated with 
phentermine usage at 30 mg/day up to 180 mg/day.35,36,37,38  One of the first case 
reports involving phentermine overdosage was in 1964 of an acute psychotic reaction 
following intentional ingestion of eight Ionamin (phentermine resin) 30 mg capsules in a 
26-year-old Caucasian woman with a history of mental illness.39  Previous to the 
reported episode, the patient had been mentally stable without medications for eight 
months, was working, and was engaged to be married.  Her presenting symptoms 
included a hyperagitated state, with flight of ideas, tachycardia, dilated pupils, and 

                                            
34 Griffiths RR et al.  Relationship between anorectic and reinforcing properties of appetite suppressant 
drugs;  implications for assessment of abuse liability.  Biol Psychiatry. 1978;13 (2): 283-290. 
35 Hoffman BF.  Diet pill psychosis.  CMA Journal.  1997: 116; 351-3. 
36 Devan GS.  Phentermine and psychosis.  British Journal of Psychiatry 1990: 156; 442-3. 
37 Cleare AJ.  Phentermine, psychosis, and family history.  J Clin Psychopharm 1996: 16 (6) 470-1. 
38 Lee SH et al.  Schizophreniform-like psychotic disorder induced by phentermine:  A case report.  Chin 
Med J. 1998; 61:44-7. 
39 Rubin R et al.  Acute psychotic reaction following ingestion of phentermine.  Am J of Psychiatry 1964; 
120: 1124-5 
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extreme restlessness.  She was treated as an outpatient and regained baseline mental 
status over the next two weeks.  
 
2.4.2 Topiramate 
 
Central nervous system related adverse events are frequently reported with topiramate 
use.  The current TOPAMAX label includes warnings and precautions for acute myopia 
and secondary angle closure syndrome (glaucoma), oligohydrosis/hyperthermia, 
suicidal behavior and ideation, metabolic acidosis, cognitive/neuropsychiatric events, 
sudden unexplained death associated with epilepsy, hyperammonemia and 
encephalopathy, kidney stones, and paresthesias.   
 
Cognitive-related dysfunction 
Cognitive adverse events are associated with topiramate use, in particular confusion, 
psychomotor slowing, difficulty with concentration and attention, memory impairment, 
and language (word-finding difficulties).  The TOPAMAX label reports that 
approximately 19% of patients with epilepsy in a topiramate monotherapy controlled trial 
experienced one or more cognitive-related adverse reactions on TOPAMAX 50 mg 
daily.  In 6-month migraine prophylaxis trials using a slower titration regimen (25 mg/day 
weekly increments), the proportion of patients who experienced one or more cognitive-
related adverse reactions was 19% for TOPAMAX 50 mg/day, 22% for 100 mg/day, 
28% for 200 mg/day, and 10% for placebo. 
 
Neuropsychiatric events 
Topiramate use has been associated with increased risk of neuropsychiatric events.  
One case report described a 21-year-old woman with no previous psychiatric history, 
treated with up to 250 mg of topiramate a day for migraines exhibiting episodes of 
dissociation characterized by “talking like a baby”.40  The episodes subsided with a 
decrease in topiramate dose and the behavior extinguished with discontinuation of the 
drug. 
 
In a study of 431 patients with epilepsy treated with topiramate, psychiatric adverse 
events occurred in 23.9% of patients.41  Depressive disorders were identified in 46 
(10.7%) of patients, a psychotic disorder in 16 (3.7%), aggressive behavior with or 
without irritability in 24 (5.6%), and other behavorial disorders in 17 (3.9%).  Risk factors 
for development of psychiatric adverse events included a high starting dose of 
topiramate, rapid titration schedule, and family and personal psychiatric history.  The 
dose range for the occurrence of psychiatric events was wide (248 ± 164 mg/day) which 
is higher than the recommended daily dosages of PHEN/TPM. 
 

 
40 Sarwar S et al.  Topiramate-induced dissociative dosrder.  Innov Clin Neurosci. 2011;8 (8):14-16. 
41 Mula M et al.  Topiramate and psychiatric adverse events in patients with epilepsy.  Epilepsia.  
2003:44:659-63. 
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Somnolence/Fatigue 
According to the TOPAMAX label, in individuals with epilepsy on TOPAMAX 
monotherapy, the incidence of somnolence was dose-related (9% for the 50 mg/day 
group and 15% for the 400 mg/day group) and the incidence of fatigue was comparable 
in both treatment groups (14% each).  For the migraine population, fatigue and 
somnolence were dose-related and more common in the titration phase. 
 
Suicidal Behavior and Ideation 
In an FDA analyses of 199 pooled placebo-controlled clinical trials (mono- and 
adjunctive therapy) of 11 different antiepileptic drugs (AEDs), including topiramate, 
patients randomized to one of the AEDs had a statistically significant increased risk of 
suicidal behavior or ideation relative to placebo (odds ratio 1.8, 95% CI:1.2, 2.7).42 In 
these trials, which had a median treatment duration of 12 weeks and assessed 
suicidality retrospectively by adverse event reporting, the estimated incidence rate of 
suicidal behavior or ideation among 27,863 AED-treated patients was 0.43%, compared 
to 0.24% among 16,029 placebo-treated patients.  There were four suicides in drug-
treated patients and none in placebo-treated patients.  Of the patients included in the 
meta-analysis, the majority (27%) were taking topiramate.  Of these topiramate-exposed 
patients, 72% were prescribed topiramate for an indication other than an underlying 
epileptic or psychiatric condition.  Figure 1 depicts the estimated odds ratios and 95% 
confidence intervals for suicidal behavior or ideation by drug and all AEDs combined 
(overall).  Topiramate reached nominal statistical significance with an odds ratio of 2.53 
(95% CI 1.21, 5.85).   

Figure 1:  Suicidal behavior or ideation odds ratio estimates, placebo-controlled 
trials 

 
42Statistical review and evaluation: antiepileptic drugs and suicidality [23 May 2008] FDA Briefing 
Material http://www.fda.gov/ohrms/dockets/ac/08/briefing/2008-4372b1-00-index.html (Accessed 26 May 
2010) 
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Source:  10 July 2008 Joint Meeting of the Peripheral and Central Nervous Drugs Advisory Committee and the 
Psychopharmacologic Drugs Advisory Committee Statistical review Briefing Document Figure 2, Pg 24 

 
Metabolic acidosis 
According to the TOPAMAX label, metabolic acidosis has been observed at doses as 
low as 50 mg/day of topiramate.  The incidence of persistent treatment-emergent 
decreases in serum bicarbonate  

 in adults in the epilepsy controlled clinical trial for topiramate monotherapy 
was 15% for the 50 mg/day dose.  The incidence of markedly abnormal serum 
bicarbonate (absolute value <17 mEq/L and > 5 mEq/L decrease from pretreatment) in 
the monotherapy trials was 1% for 50 mg/day.  Consequences of untreated chronic 
metabolic acidosis may include hyperventilation, fatigue, anorexia, and increased risk 
for osteomalacia or osteoporosis.43   
 
Nephrolithiasis 
Topiramate is a carbonic anhydrase inhibitor and promotes renal stone formation by 
reducing urinary citrate excretion and increasing urinary pH.44  According to the 
TOPAMAX label, a total of 32/2,086 (1.5%) of adults exposed to topiramate during its 
adjunctive epilepsy therapy development program reported the occurrence of kidney 
stones, an incidence about 2 to 4 times greater than expected in a similar, untreated 
population. In a double-blind monotherapy epilepsy study, a total of 4/319 (1.3%) of 
adults exposed to topiramate reported the occurrence of kidney stones. 
 
Acute myopia and secondary angle closure glaucoma 

                                            
43 Miraz N et al.  Effect of topiramate on acid-base balance:  extent, mechanism and effects.  Br J Clin 
Pharmacol 2009; 68:655-61. 
44 Welch BJ et al.  Biochemical and stone-risk profiles with topiramate treatment.  Am J Kidney Dis 2006; 
48:555-63. 
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The TOPAMAX label states that a syndrome consisting of acute myopia associated with 
secondary angle closure glaucoma has been reported in patients receiving TOPAMAX.  
Symptoms typically occur within 1 month of initiating TOPAMAX therapy.  There are 
also several reports in the medical literature concerning acute myopia alone associated 
with topiramate products in adults and children.45,46,47 
 
Erectile dysfunction 
The TOPAMAX label lists impotence as a frequent adverse reaction which is defined as 
occurring in 1 in 100 patients.  In the medical literature, there are several case reports 
describing an association of erectile dysfunction (ED) with topiramate use.48,49,50,51 The 
maximum dosage of topiramate was 200 mg/day.  Reduction in topiramate dose did not 
improve ED, however, termination of topiramate resulted in resolution of ED. 
 
Pregnancy exposure 
There are five pregnancy categories (A, B, C, D, and X) used in current drug labeling.  
Fetal risk does not linearly increase from A to X.  Categories C, D, and X are based not 
only on the risk observed from animal and/or human data but importantly on the 
potential benefit in pregnant women.   
 
According to the topiramate label, the North American AED Pregnancy Registry 
reported an oral cleft prevalence of 1.2% for a relative risk of 9.6 compared to a 
population of untreated women.  As a result of this information, the Pregnancy category 
of topiramate products was changed from a pregnancy category C to D.  The D 
category is defined as human studies suggest an adverse effect on the fetus, but the 
benefits may outweigh the risk of use in pregnant women. 
 

2.5 Summary of Presubmission Regulatory Activity Related to Submission 

The following are selected meetings and agreements regarding important clinical issues 
which took place prior to submission of the complete response to the NDA. 
 
 Endocrinologic and Metabolic Drug Advisory Committee (EMDAC) meeting:  15 July 

2010 
 

45 Gawley SD.  Topiramate induced acute transient myopia:  a case report.  Cases Journal 2009; 2:7430 
46 Roman LM et al.  Topiramate-induced acute myopia with MRI contrast enhancement.  Acta Neurol 
Belg 2012 112 (1):81-4. 
47 Guier CP.  Elevated intraocular pressure and myopic shift linked to topiramte use.  Optom Vis Sci 
2007; 84 (12):1070-3. 
48 Civardi C et al.  Vasogenic erectile dysfunction topiramate-induced.  Clin Neurol Neurosurg 2012;114 
(1):70-1. 
49 Hung LC et al.  Topiramate related reversible erectile dysfunction in temporal lobe epilepsy.  Neurol 
Sci; 2011: 
50 Calabro RS et al.  Topiramate-induced erectile dysfunction.  Epilepsy Behav 2009;14 (3):560-1. 
51 Holtkamp M et al.  Erectile dysfunction with topiramate.  Epilepsia 2005;46 (1):166-7. 
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o Data from the original NDA were presented at the EMDAC.  EMDAC 
deliberations were notable for the safety concerns expressed by several 
members, particularly regarding adverse cardiovascular effects (increased 
heart rate) and risk of teratogenicity.  The members voted against approval of 
PHEN/TPM (10 to 6 with no abstentions).   

 
 Complete Response (CR) letter:  28 October 2010 

o DMEP issued a CR letter to the applicant citing as deficiencies insufficient 
assessment of PHEN/TPM’s cardiovascular risk and teratogenic potential.   

 
 End of Review (EOR) Meeting: 19 January 2011 

o The applicant was advised of the following clinical issues at the EOR meeting 
 The focus of the meeting concerned a retrospective observational 

study of major congenital malformations and birth weight in fetuses of 
women treated with topiramate for migraine prophylaxis to be 
conducted by the applicant. 

 The applicant was concerned that a retrospective observational study 
was not feasible and would be underpowered based on a low number 
of exposed mother-baby pairs.  The applicant proposed a prospective 
study of the risk of MCM in infants exposed to PHEN/TPM once 
approved. 

 The Division stated that while a prospective study would provide 
information, given the current signal, the drug would not be approved 
even with a plan to minimize exposed pregnancies under the purview 
of a REMS.  The results of a retrospective study evaluating the risk of 
MCM in infants of women exposed to topiramate was therefore 
required in order for the applicant to move forward with the 
development of PHEN/TPM and address the deficiencies cited in the 
CR letter. 

 Type B Guidance Meeting:  14 April 2011 
o The applicant was advised of the following clinical issues at the meeting 

 The focus of this meeting concerned the retrospective study on MCM 
in topiramate exposed fetuses and resubmission for a limited indication 
in men and women of non-childbearing potential.  The Division 
encouraged the applicant to include other healthcare databases (such 
as Medicaid State databases) to increase the numbers of mother-baby 
pairs and subsequently the power of the study. 

 Further comments regarding the design of the study included a two 
stage submission of the results which included a preliminary database 
analysis, followed by validation of the cases to confirm the preliminary 
results.  The study endpoints would include two co-primary endpoints 
of oral cleft and all MCMs (including oral cleft).   

 The applicant stated its intent to resubmit the NDA for th  
 in early July 
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the trial conduct was appropriate and data collection reliable.  Please see the full 
Department of Scientific Investigations report by Dr. Jean Mulinde for further details. 

Table 4:  DSI site inspection results 

 

3.2 Compliance with Good Clinical Practices 

VIVUS, Inc conducted the PHEN/TPM clinical development program in compliance with 
Good Clinical Practice requirements.  As certified in the submission, no debarred 
investigators were used in the program (Figure 2). 

Figure 2:  Debarment certification 
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4.2 Clinical Microbiology 

Not applicable. 

4.3 Preclinical Pharmacology/Toxicology 

Please see Dr. David Carlson’s review for further details. 

4.4 Clinical Pharmacology 

No new information was submitted in the complete response submission.  Please see 
Drs. Johnny Lau and Justin Earp’s reviews of the original NDA submission and relevant 
memos for further details. 

4.4.1 Mechanism of Action 

No new information submitted.  Please see the original NDA review by Drs. Lau and 
Earp for further details. 

4.4.2 Pharmacodynamics 

No new information submitted.  Please see the original NDA review by Drs. Lau and 
Earp for further details 

4.4.3 Pharmacokinetics 

No new information submitted.  Please see the original NDA review by Drs. Lau and 
Earp for further details.
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5 Sources of Clinical Data 

First review cycle clinical data for efficacy assessment: 
In the original NDA submission, pivotal efficacy data was generated in three Phase 3 
studies:   

 OB-301 - a factorial designed study in obese healthy adults which demonstrated 
that both mid- and high-dose PHEN/TPM achieved clinically and statistically 
significant weight loss compared to their respective components alone, thus 
satisfying the combination rule cited in 21 CFR 300.50(a).   

 OB-302 - a randomized, blinded, placebo-controlled study of 1 year duration in 
obese adults (BMI 35 kg/m2) with limited weight-related comorbidities using the 
low- and high-dose PHEN/TPM. 

 OB-303 - a randomized, blinded, placebo-controlled study of 1 year duration in 
overweight and obese adults (BMI 27 kg/m2 and 45 kg/m2) with weight-related 
comorbidities, including diabetes using the mid- and high-dose PHEN/TPM.   

 
First review cycle clinical data for safety assessment:   
In the first review cycle review the combination of phentermine and topiramate causing 
any unexpected side effects compared to the individual components, in the 6-month 
factorial study, OB-301 was evaluated.   
 
The 1-year safety cohort in the Integrated Summary of Safety (ISS) was reviewed to 
distinguish safety signals after a year of PHEN/TPM treatment compared to placebo 
treatment.  The 1-year safety cohort consisted of studies OB-202/DM-230, OB-302, and 
OB-303.  Study OB-202 was a 6-month, Phase 2 proof-of-concept, randomized 
placebo-controlled study in subjects with type 2 diabetes and DM-230 was its 6-month 
extension study. 
 
Second review cycle clinical data for supportive efficacy and safety assessments: 
In response to the CR letter which cited as deficiencies insufficient assessment of 
PHEN/TPM’s cardiovascular risk and teratogenic potential, the applicant submitted the 
following additional material to the NDA: 

 the final study report of study OB-305, a Phase 3, 1-year extension study of 
eligible patients from applicant-selected sites from study OB-303; 

 the final study report of study OB-204, a Phase 2, 28-week study of obese adults 
with obstructive sleep apnea 

 a cardiovascular risk analysis report of PHEN/TPM;  
 a review of topiramate’s and PHEN/TPM’s teratogenic potential; and 
 an updated ISS   
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The following tables list the sources of clinical data submitted in the second review cycle for PHEN/TPM.   

5.1 Tables of Studies/Clinical Trials 

Table 5:  Table of clinical trials submitted in second review cycle for PHEN/TPM 

Study Study design Patient population Key objectives 
OB-204 Phase 2, randomized, double-

blind, placebo-controlled study 
 
Treatment arms: 
 Placebo 
 PHEN/TPM 15/92 mg 

 
28 weeks (4 week titration phase) 

 Adults 30 to 65 yo 
 BMI 30 to 40 kg/m2 
 Obstructive sleep 

apnea (OSA) with 
apnea/hypopnea 
index  15 

 Evaluate the safety and efficacy of PHEN/TPM 
compared to placebo in the treatment of obese adults 
with OSA and assess the relative contributions of 
weight loss on OSA parameters 

OB 305 Phase 3, extension study of a 
subgroup of subjects from 
applicant-selected sites in study 
OB-303 
 
Treatment arms: 
 Placebo 
 PHEN/TPM 7.5/46 mg 
 PHEN/TPM 15/92 mg 

 
108 weeks (4 week titration 
phase) 

 Adults 70 yo 
 BMI 27 kg/m2, 45 

kg/m2 
 2 weight related 

comorbid conditions 

 Evaluate the safety and efficacy of two doses of 
PHEN/TPM for the treatment of obesity in adults with 
2 obesity-related, co-morbid conditions and to 

examine the effects of PHEN/TPM on obesity-related 
co-morbidities 
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Table 6:  Table of reports submitted in the second review cycle of PHEN/TPM 

Report  Data included in report 
Teratogenicity risk assessment  Pregnancy registry data 

o North American Anti-epileptic Drug 
Pregnancy Registry 

o United Kingdom Epilepsy and 
Pregnancy Register 

o Israeli Pregnancy Registry 
o Australian Pregnancy Registry 

 Molgaard et al. JAMA publication 
 CDC/Slone case control study 
 Wolters/Kluwer retrospective cohort study 

(applicant-funded) 
 Fetal Outcomes Retrospective Topiramate 

Exposure Study (FORTRESS) (applicant-
funded 

Cardiovascular risk assessment Analysis of 1-year and 2-year cohorts 
Study OB-204 overnight heart rate data 
Post-hoc MACE analysis of PHEN/TPM program

 

5.2 Review Strategy 

In aggregate, the pivotal clinical data from the PHEN/TPM development program 
consists of one 6-month, Phase 3 factorial designed study (OB-301), two Phase 3, 1-
year long studies to establish efficacy and safety (OB-302, OB-303), and one 52-week 
extension (OB-305) from an enriched population to provide supportive data as a 2-year 
cohort.  The details of the make-up of the 1-year and 2-year cohorts for efficacy and 
safety are described in the relevant sections of this document.  With respect to study 
OB-305, careful interpretation of the data is advised, as it represents experience from a 
relatively small non-randomized subgroup of patients comprising roughly a quarter of 
the original randomized cohort from study OB-303.  Comparisons of the 1-year and 2-
year data should always be interpreted in the context of these differences.  The Phase 2 
study OB-204 will be summarized where appropriate, in particular regarding its 
contribution to the cardiovascular risk analysis.  Additional studies from the original 
application may be referred to in this document where their contribution to the analysis 
is appropriate, in particular, the Phase 2 study of overweight and obese adults with type 
2 diabetes, (OB-202/DM-230).  Study OB-301 was reviewed during the first review cycle 
and is briefly referred to in this document.   
 
The main approach to the review was to 1) evaluate the 2-year efficacy and safety data 
as supportive data in the context of the previously reviewed 1-year data, 2) review the 
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newly submitted cardiovascular data analyses, and 3) evaluate the data regarding 
topiramate’s teratogenic potential, with a focus on risk for oral clefts (OC).   

5.3 Discussion of Individual Studies/Clinical Trials 

As many of the study design elements of study OB-305 are common with study OB-302 
and OB-303, all Phase 3 trials are reviewed in this section.  General discussion of Study 
OB-204 is found in Section 9 Appendices. 
 
Study design 
OB-301, OB-302, and OB-303 were all randomized, double-blind, placebo-controlled 
studies consisting of a 2-week screening period, 4-week titration period, and either a 24-
week (OB-301) or 52-week (OB-302, OB-303) treatment period.  During the titration 
period, doses were increased at weekly intervals for 4 weeks until the specified dose 
was reached.   
 
Study OB-305, was a 52-week extension study of eligible subjects from selected sites 
from study OB-303.  Eligible subjects were not re-randomized at the end of study OB-
303, but continued on the same treatment taken at the end of study OB-303.  Subjects 
who had their dose down-titrated in study OB-303 due to a tolerability issue were 
permitted to have their dose up-titrated to the original randomized dose during this 
extension study. However, dose up-titration was only performed if requested by the 
subject and if the investigator agreed that it was the appropriate course of action. 
 
In all trials, if adverse events occurred that caused subjects to consider discontinuation 
or caused investigators to have medical concerns with continued dosing, investigators 
were permitted to suspend dosing for up to 7 days without discontinuing subjects from 
the study.  Dose interruptions longer than 7 days were possible with agreement from the 
medical monitor.  Subjects undergoing dose interruptions for any duration may have 
had the dose titrated back up to the original dose level based on discretion of the 
investigator.  Subjects whose treatment had been interrupted or discontinued were 
encouraged to remain in the study and to attend their regularly scheduled study visits. 
 
Lifestyle modification was advised for all randomized subjects using the LEARN 
Program for Weight Management developed by Kelly Brownell, PhD.  Subjects were 
provided with a LEARN manual, and site personnel were encouraged to discuss the 
material and advise subjects to follow a 500 kcal daily reduction in dietary intake and 
increase physical activity at subjects’ regularly scheduled visits.   
 
Patient populations 
OB-301:  Adults 70 years of age with a BMI  30 kg/m2 and  45 kg/m2.  Diabetic 
patients were excluded. 
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OB-302:  Adults 70 years of age with a BMI  35 kg/m2, triglyceride level 200 mg/dL 
either untreated or treated with a single antidyslipidemic agent, blood pressure 140/90 
mmHg either untreated or treated with up to two antihypertensive medications, and 
fasting serum glucose level 110 mg/dL.  Diabetic patients were excluded.  There was 
no upper limit exclusion criterion for BMI. 
 
OB-303:  Adults 70 years of age with a BMI  27 kg/m2 and  45 kg/m2 with two or 
more of the following obesity-related co-morbid conditions:  

1. Hypertension (at least one of the following criteria) 
a. Systolic blood pressure (SBP) 140 and 160 mmHg ( 130 and 160 

mmHg, if diabetic) 
b. Diastolic blood pressure (DBP) 90 and 100 mmHg ( 85 and 100 

mmHg, if diabetic) 
c. Requirement of two or more medications to achieve control (BP<140/90 

mmHg ) 
2. Hypertriglyceridemia 

a. Triglycerides (TG) 200 mg/dL and 400 mg/dL or requirement for two or 
more medications to achieve control (TG<200 mg/dL) 

3. Metabolic derangements (at least one of the following) 
a. Fasting blood glucose level >100 mg/dL 
b. Glucose level >140 mg/dL at 2 hours during OGTT 
c. Type 2 diabetes managed with lifestyle modification or metformin 

monotherapy 
4. Waist circumference 102 cm (40 in) for men or  88 cm (35 in) for women 

Subjects with a creatinine clearance <60 ml/min were excluded.  No lower limit on BMI 
was established for subjects with diabetes. 
 
OB-305:  In order to be considered eligible for study OB-305, all of the following criteria 
must have been met: 

 Study site was selected for participation based on number of eligible subjects 
and Good Clinical Practice (GCP) site compliance 

 Completion of study OB-303 on treatment and compliance with all protocol 
requirements; 

 Written informed consent; 
 For female subjects of childbearing potential, use of adequate contraception, 

defined as a double-barrier method, stable hormonal contraception plus single 
barrier, or tubal ligation. Female subjects were considered to be of childbearing 
potential unless they were 55 years of age with spontaneous amenorrhea for at 
least 1 year or had a documented follicle-stimulating hormone level 40 IU/L or 
had a hysterectomy or bilateral oophorectomy; and 

 Willingness and ability to comply with scheduled study visits, treatment plan, 
laboratory tests, and other study procedures. 

 
Pertinent exclusion criteria for Phase 3 trials (selected): 
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 Weight gain or loss of > 5 kg, use of a very-low-calorie diet, or participation in a 
formal weight loss program within the past three months 

 Previous bariatric surgery 
 Stroke, myocardial infarction, life-threatening arrhythmia, or coronary 

revascularization within the past 6 months 
 Unstable angina, New York Heart Association Class II-IV congestive heart failure, or 

known or suspected clinically significant cardiac valvulopathy 
 Cholelithiasis within the past 6 months 
 Any history of nephrolithiasis 
 Any history of bipolar disorder or psychosis, more than one lifetime episode of major 

depression, current moderate or severe depression (PHQ-9 score 10) 
 Presence or history of suicidal behavior or ideation with some intent to act on it 
 Antidepressant use that had not been stable for at least three months 
 History of glaucoma or any past or present use of medications to treat increased 

intraocular pressure 
 TSH >1.5x upper limit of normal (ULN), signs or symptoms of hypothyroidism, use of 

thyroid hormone treatment that was not stable for at least three months, or signs or 
symptoms of hypothyroidism 

 Pregnancy, breastfeeding, or plans for pregnancy during the study period 
 
Subjects who met any one of the following criteria were ineligible for participation in 
study OB-305:  

 BMI 22 kg/m2 at the completion of study OB-303 
 Off study drug at the completion of study OB-303 for longer than 4 weeks 

continuously due to an event-driven drug holiday, or off study drug with no plans 
to restart; 

 Development of any condition during study OB-303 that, in the opinion of the 
investigator, would contraindicate the administration of study drug, affect 
compliance, interfere with study evaluations, or confound the interpretation of 
study results; or 

 Participation in formal weight loss program  
 
Prohibited medications for Phase 3 trials: 
 Anticonvulsants, including barbiturates, benzodiazepines, GABA analogues, 

hydantoins, phenyltriazines, succinimides, valproic acid and its derivatives, 
carbamazepine, zonisamide, and felbamate 

 Tricyclic antidepressants, monoamine oxidase inhibitors, lithium, levodopa, and 
dopamine receptor agonists 

 Insulins, incretins, thiazolidinediones 
 Carbonic anhydrase inhibitors 
 Chronic systemic glucocorticoid therapy 
 Anti-obesity medications (prescribed or over-the-counter, including herbal 

preparations) 
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Restricted medications: 
In subjects who developed a need for antidiabetic medications, metformin was the 
recommended first-line therapy, followed by -glucosidase inhibitors and/or dipeptidyl 
peptidase-4 (DPP4) inhibitors.   
 
Hormone replacement therapy (estrogen, thyroid, etc) or allowed antidepressants 
required stable doses for at least 3 months prior to screening. 
 
Benzodiazepine and non-benzodiazepine sleep medications were permitted, if dosing 
had been stable for one month prior to screening, and frequency of use did not exceed 
twice a week. 
 
Treatment of diabetes 
Metformin was suggested as the initial therapy for newly emergent type 2 diabetes 
unless contraindicated in a specific individual.  Insulin secretagogues, including 
sulfonylureas and meglitinides, either alone or in combination with other medications, 
were reserved for subjects who could not achieve adequate control with other modes of 
treatment. Insulins, incretins, and thiazolidinediones were prohibited, and subjects 
requiring treatment with these medications were discontinued from the trial. 
 
Subjects with consistently elevated fasting blood glucose values initiated therapy with 
antidiabetic medications, increased the dosage of existing medication, or added an 
additional agent.  Subjects with 2 or more fasting glucose values exceeding 200 mg/dL 
in daily glucose monitoring logs the week prior to a study visit were considered 
appropriate for concomitant medication adjustment.  Subjects whose fasting blood 
glucose remained greater than 240 mg/dL after increasing their medications for 
glycemic management at each of 3 sequential visits, or whose blood glucose was not 
adequately controlled with the concomitant treatments allowed were discontinued from 
study treatment and referred back to their primary healthcare provider for additional 
glycemic management. Subjects could continue attending study visits off study 
medication, and if glycemic control was re-established without requiring excluded 
medications, they could be restarted on treatment.  
 
During treatment, subjects with fasting blood glucose values less than 72 mg/dL on 2 or 
more occasions, or who experienced any signs or symptoms associated with 
hypoglycemia, were to have their glycemic treatment doses reduced or discontinuation 
of antidiabetic therapy considered if dose reductions were deemed inadequate to 
alleviate symptoms.  When discontinuing medications, sulfonylureas were discontinued 
first, followed by meglitinides, -glucosidase inhibitors and/or DPP4 inhibitors, and 
finally metformin. 
 
Treatment of elevated blood pressure 
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For subjects whose blood pressure required management, antihypertensive therapy 
should have been initiated with ACE inhibitors or angiotensin receptor blockers. If these 
medications were already present, calcium channel blockers, beta-blockers, or thiazide 
diuretics may have been added.  Subjects whose blood pressure exceeded 160/100 
mmHg on 3 consecutive visits and who have underwent dose increases or the addition 
of antihypertensive medications over each of 3 visits, were to be discontinued from 
study treatment and referred back to their primary healthcare provider for more 
intensive management.  Subjects may have continued attending study visits off study 
medication, and if blood pressure control was re-established without requiring excluded 
medications, subjects may be have been restarted on treatment. 
 
For subjects with blood pressure drops below 110/70 mmHg or who exhibited 
symptoms associated with low blood pressure during the trial, concomitant 
antihypertensive agents should have been withdrawn or doses should have been 
reduced. For this trial, it was recommended that diuretics (nonpotassium-sparing) be the 
first medications reduced or withdrawn followed by beta blockers, calcium channel 
blockers, and lastly, ACE inhibitors or angiotensin receptor blockers. 
 
Randomization and stratification 
Requirements for randomization and receiving study drug included no clinically 
significant abnormalities on baseline physical exam, electrocardiogram (ECG) and 
laboratory results.   
Laboratory values had to be within normal limits, defined as follows:  serum 
bicarbonate:  21-33 mEq/L, AST and ALT <2.5x ULN, TSH 1.5x ULN.  Urine drug 
screen urine pregnancy test were required to be negative.  In study OB-301, subjects 
also had to have fasting blood glucose levels 125 mg/dL.  In study OB-302, fasting 
blood glucose had to be 110 mg/dL, and triglycerides 200 mg/dL. 
 
OB-301 subjects were randomized to placebo, PHEN 7.5 mg, PHEN 15 mg, TPM 46 
mg, TPM 92 mg, PHEN/TPM 7.5/46 mg, PHEN 15/92 mg in a 1:1:1:1:1:1:1 fashion and 
stratified by gender. 
 
OB-302 subjects were randomized to placebo, PHEN/TPM 3.75/23 mg, or PHEN/TPM 
15/92 mg in a 2:1:2 ratio and stratified by gender.  At least 20% of subjects were to be 
male. 
 
OB-303 subjects were randomized to placebo, PHEN/TPM 7.5/46 mg, or PHEN/TPM 
15/92 mg in a 2:1:2 ratio.  Randomization was stratified by gender and diabetic status, 
and at least 20% of subjects were to be male. 
 
OB-305 subjects included only eligible subjects from selected sites who completed 
study OB-303 on treatment.  Subjects were not re-randomized at the end of study OB-
303, but continued on the same double-blind treatment taken at the end of study OB-
303. 
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Outcome measures 
The primary efficacy endpoints for the four Phase 3 trials were percent weight loss at 
Week 28, Week 56, or Week 108 and percentage of subjects with at least 5% weight 
loss at Week 28, Week 56, or Week 108.  Additional secondary and other efficacy 
endpoints are listed below.  Endpoints not in common with all three studies are followed 
in parentheses with the respective study(ies) in which the endpoint was measured. 
 
Secondary efficacy endpoints included: 
 Percentage of subjects with at least 10% weight loss at Week 28, Week 56, or Week 

108 and percentage of subjects with at least 15%, and 20% weight loss at Week 108 
(OB-305) 

 Change in waist circumference from baseline to Week 28, Week 56, or Week 108 
 Changes in Impact of Weight: Quality of Life questionnaire (IWQOL) composite and 

individual domain scores at Week 28 (OB-301) 
 Absolute weight loss at Week 56 (OB-302, OB-303) or Week 108 (OB-305) 

 
Other efficacy endpoints included changes from baseline in: 
 Framingham 10-year risk assessment 
 Lipids  
 HbA1c (OB-301, OB-303, OB-305) 
 Fasting blood glucose  
 Systolic and diastolic blood pressure 
 Percent fat and lean body mass by DEXA (OB-302, OB-303) 
 Body mass index (BMI) (OB-302, OB-303) 
 Hunger and satiety by visual analog scale 
 Glucose and insulin by oral glucose tolerance testing (OGTT) (OB-303, OB-305) 
 Insulin resistance parameters and fasting insulin (OB-303, OB-305) 
 SF-36 scores (OB-303, OB-305) 
 IWQOL-Lite questionnaire composite and individual domain scores (OB-302, OB-

303) 
 Percent achieving 15% weight loss (OB-302, OB-303) 

6 Review of Efficacy 

Efficacy Summary

The clinical development program for PHEN/TPM was designed and executed 
according to the guidelines outlined in the Division’s 2007 draft Guidance for Developing 
Products for Weight Management.  The pivotal efficacy data was generated in three 
Phase 3 studies: OB-301, -302, and -303.  With regard to the efficacy benchmarks 
established by the Division, the following is a high-level summary of the data: 
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 Mean:  High-dose PHEN/TPM recipients in study OB-302 and OB-303, and mid-
dose recipients in study OB-303 achieved placebo-subtracted least squares (LS) 
mean reductions in weight of 5%.  Low-dose PHEN/TPM recipients in study OB-
302 did not exceed a 5% treatment difference over placebo.  Mid- and high-dose 
PHEN/TPM recipients in study OB-305 supported the efficacy findings in the 1-
year studies. 

o OB-302:  low dose PHEN/TPM 3.5%; high-dose PHEN/TPM 9.4% 
o OB-303:  mid-dose PHEN/TPM 6.6%; high-dose PHEN/TPM 8.6% 

 OB-305:  mid-dose PHEN/TPM 7.5%; high-dose PHEN/TPM 8.7% 
 

 Categorical:  The percentage of PHEN/TPM recipients that achieved 5% 
weight loss from baseline follows.  For all PHEN/TPM treatment doses the 
percentage was at least 35%, more than double the proportion achieved with 
placebo treatment, and was statistically significant from placebo. 

o OB-302:  placebo 17.3%; low dose PHEN/TPM 44.9%; high-dose 66.7% 
o OB-303:  placebo 20.8%; mid-dose PHEN/TPM 62.1%; high-dose 

PHEN/TPM 70.0%  
 OB-305:  placebo 30%; mid-dose PHEN/TPM 75.2%; high-dose 

PHEN/TPM 79.3%   
 

In study OB-305, all treatment groups experienced weight gain in the second year.  In 
individuals actively taking study drug, mean percent weight gain in the second year was 
greatest in the high-dose PHEN/TPM group.  In individuals who lost weight in the first 
year, placebo-treated subjects regained a greater proportion of the weight lost in the 
first year compared to PHEN/TPM-treated.  However, the high-dose PHEN/TPM group 
experienced more weight regain in the second year than the mid-dose PHEN/TPM 
group. 
 
In general, PHEN/TPM recipients experienced favorable changes in weight-related 
comorbidity outcomes.  In individuals with baseline weight-related comorbidities treated 
for one year, there was an approximately 2 to 3 mmHg reduction in systolic blood 
pressure and 1 mmHg reduction in diastolic blood pressure with PHEN/TPM compared 
to placebo.  In study OB-305, treatment with PHEN/TPM was associated with a lower 
incidence of new onset diabetes based on laboratory thresholds (fasting glucose  126 
mg/dL or 2-hour oral glucose tolerance test (OGTT) glucose  200 mg/dL); this outcome 
occurred in 7%, 3.2%, and 1.7% of the placebo, mid- and high-dose groups, 
respectively.  In a subgroup of individuals with diabetes at baseline participating in the 
2-year study, mid- and high-dose groups had a LS mean reduction in HbA1c of 0.4% 
and 0.2% points, respectively, compared to no change in HbA1c in the placebo group. 
 
High-dose PHEN/TPM-associated weight loss was accompanied by average reductions 
from baseline in serum triglyceride (TG) levels of 11% and 14%, average increases in 
high density lipoprotein lipid (HDL) of 7% and 12%, and reductions in low density 
lipoprotein lipid (LDL) of 7% and 6% in studies OB-303 and OB-305, respectively.  
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Overall, the long term clinical impact of the observed modest improvements in 
comorbidity outcomes is uncertain, particularly in a population with higher risk of CV 
adverse events. 

6.1 Indication 

The following indication is sought by the applicant: 
 
Qsymia is indicated for the treatment of obesity, including weight loss and maintenance 
of weight loss and should be used in conjunction with diet and exercise.  Qsymia is 
recommended for: 
 Obese patients (BMI 30 kg/m2), or 
 Overweight patients (BMI 27 kg/m2) with weight-related co-morbidities such as 

hypertension, type 2 diabetes, dyslipidemia, or central adiposity (abdominal obesity). 

6.1.1 Methods 

The analysis populations and relevant statistical considerations are detailed below: 
 
Analysis populations 
In studies OB-302 and -303, the Intent-to-Treat (ITT) set was defined as all randomized 
subjects who provided a baseline measurement (taken on or before the first dose date) 
of body weight, received at least one dose of study drug, and had at least one post-
dose assessment of body weight.  In study OB-305, the ITT Set was defined as all 
subjects who received at least one dose of study drug in the OB-305 study.  The ITT 
Set was the primary analysis set for efficacy summaries. 
 
The Modified ITT (MITT) set was identical to the ITT set except that it only included 
subjects with a post-dose assessment of body weight within 7 days of the last dose of 
study drug. 
 
The Safety Set was defined as all randomized subjects who received at least one dose 
of study drug in this study and was the primary analysis set for safety summaries. 
 
Description of subject cohorts 
 
Below is a description of the studies/cohorts referred to in this section.  Please note, 
that study OB-301 will not be discussed further in this review.  OB-301 was a factorial 
designed study in obese healthy adults which demonstrated that both mid- and high-
dose PHEN/TPM achieved clinically and statistically significant weight loss compared to 
their respective components alone, satisfying the combination rule set forth in 21 CFR 
300.50(a).  For further information regarding study OB-301, please refer to the original 
NDA review of PHEN/TPM. 
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 Study OB-302:  This cohort consists of all subjects who were randomized in study 
OB-302.  

 Study OB-303:  This cohort consists of all subjects who were randomized in study 
OB-303.  

 One-year pooled Phase 3 cohort:  This cohort consists of all subjects who were 
randomized to the pivotal Phase 3 studies OB-302 and OB-303.   

 Study OB-305:  This cohort comprises all the subjects who entered study OB-305 
from selected sites in study OB-303, the 1-year extension study to OB-303.  Data 
presented for these subjects summarizes the 2-year treatment period (OB-303 and 
OB-305). 

 
Statistical considerations 
Baseline for studies OB-302, OB-303, and the pooled 1-year Phase 3 cohort was 
defined as the last measurement obtained on or before the first dose of double-blind 
study drug.  For study OB-305, baseline was defined as the last measurement obtained 
on or before the first dose date of double-blind study drug in study OB-303.   
 
The primary endpoint for studies OB-302, OB-303, and the 1-year Phase 3 cohort was 
Week 56 with last observation carried forward (LOCF) and for study OB-305 Week 108 
with LOCF. 
 
For subjects in the ITT Set who did not return to the clinic for Week 56/Week 108 
assessments, the LOCF convention was used to impute data forward to the Week 56 or 
Week 108 time point. For determination of the LOCF measurement, the following 
algorithm was used: 

 For subjects who completed the study or terminated early but returned for the 
Week 56 or 108 measurements, the Week 56 or 108 measurements were used. 

 For subjects who terminated early from the study and did not provide Week 56 or 
108 measurements, the last available measurement (as determined by 
measurement date) was used. 

 For subjects in the Modified ITT Set, a similar approach was used to identify the 
Week 56 or Week 108 with LOCF values with the additional requirement that 
only observations obtained while the subject was actively taking study drug or 
within 7 days of the last dose were considered for the LOCF identification. 

 
Analysis of the first primary efficacy variable, percent weight loss with LOCF, was 
performed using an ANCOVA model with treatment and gender as fixed effects and 
baseline weight as a covariate for study OB-302.  Diabetic status was also included as a 
fixed effect in the ANCOVA model for the analysis of percent weight loss for study OB-
303 and study OB-305.  In the 1-year Phase 3 cohort analysis of the first primary 
efficacy variable, percent weight loss, was performed using an ANCOVA model with 
treatment, study, and gender as fixed effects and baseline weight as a covariate. 
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Least-squares means, corresponding standard errors, two-sided 95% confidence 
intervals, and two-sided p-values for the within-group percent weight loss within each 
treatment group were presented.  For each between-treatment comparison of interest, 
the difference in LS means, corresponding standard error, two-sided 95% confidence 
interval, and two-sided p-value were derived from the ANCOVA model.  Analysis of the 
second primary efficacy variable, percentage of subjects with at least 5% weight loss at 
endpoint, was performed using a logistic regression model with treatment and gender 
as fixed effects and baseline weight as a covariate.  Diabetic status was also included 
as a fixed effect in the logistic regression model for the categorical analysis of weight 
loss for studies OB-303 and OB-305.  For each between-treatment comparison of 
interest, the estimated odds ratio, standard error, 95% Wald confidence interval, and p-
value were presented. 
 

6.1.2 Demographics 

Subject demographics 
The majority of the subjects in the 1-year PHEN/TPM studies (OB-302 and OB-303) and 
52-week extension study (OB-305) were middle-aged, Caucasian women (Table 7).  
Approximately 17% had a history of depression.  Roughly a third of subjects had 
extreme obesity, BMI  40 kg/m2.  All of the studies occurred in the United States.   
 
Study OB-302 permitted enrollment of subjects with BMI’s of 45 kg/m2 and higher but 
excluded subjects with type 2 diabetes or uncontrolled weight-related co-morbidities.  
Study OB-303, and therefore study OB-305 as its extension, sought to include subjects 
with weight-related co-morbidities and limited the BMI inclusion criteria.  These 
differences in study populations explain the contrast between study OB-302 and studies 
OB-303 and OB-305 regarding BMI, fasting serum glucose, lipid parameters, and blood 
pressure at baseline. 
 

Table 7:  Demographic and Baseline Characteristics – OB-302 and OB-303 
(randomized set), OB-305 (safety set) 

Parameter Study OB-302 
N=1267 

Study OB-303 
N=2487 

Study OB-305 
N=675 

Age (years) 
n 1267 2487 675 
Mean (SD) 42.6 (11.8) 51.1 (10.44) 51.9 (10.2) 
Gender n (%) 
Female 1050 (82.9) 1737 (69.8) 448 (66.4) 
Male 217 (17.1) 750 (30.2) 227 (33.6) 
Race n (%) 
Caucasian 1013 (80.0) 2140 (86.0) 576 (85.3) 
African 225 (17.8) 292 (11.7) 89 (13.2) 
Asian 6 (0.5) 22 (0.9) 6 (0.9) 
American Indian or 15 (1.2) 18 (0.7) 3 (0.4) 
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Parameter Study OB-302 
N=1267 

Study OB-303 
N=2487 

Study OB-305 
N=675 

Alaskan native 
Native Hawaiian or 
other Pacific Islander 

5 (0.4) 7 (0.3) 3 (0.4) 

Other 16 (1.3) 25 (1.0) 4 (0.6) 
Weight (kg) 
n 1264 2485 675 
Mean (SD) 116.1 (21.2) 103.1 (17.9) 101.7 (18.7) 
BMI (kg/m2) 
n 1264 2485 675 
Mean (SD) 42.1 (6.2) 36.6 (4.5) 36.1 (4.7) 
    
LDL-C (mg/dL) 
n 1263 2480 675 
Mean (SD) 121.0 (31.4) 123.1 (35.4) 122.1 (35.2) 
HDL-C (mg/dL) 
n 1264 2485 675 
Mean (SD) 49.8 (12.2) 48.9 (13.6) 49 (13.6) 
Fasting serum glucose (mg/dL) 
n 1261 2476 674 
Mean (SD) 93.2 (9.1) 106.1 (22.2) 109.2 (24.4) 
Hemoglobin A1c (%) 
n ND 2478 675 
Mean (SD) ND 5.9 (0.76) 6.0 (0.88) 
Systolic blood pressure (mmHg) 
n 1264 2485 675 
Mean (SD) 122.0 (11.4) 128.4 (13.5) 127.8 (13.4) 
Diastolic blood pressure (mmHg) 
n 1264 2485 675 
Mean (SD) 77.4 (7.7) 80.6 (9.1) 80.0 (9.1) 
Heart rate (bpm) 
n 1264 2485 675 
Mean (SD) 73.0 (9.2) 72.3 (10.0) 72.0 (10.2) 
Non-smoker n (%)[1] 830 (65.7) 1476 (59.4) 399 (59.1) 
Subjects with n (%)[1] 
History of depression  202 (16.0) 425 (17.1) 132 (19.6) 
History of MI 5 (0.4) 37 (1.5) 12 (1.8) 
History of 
hypertension 

310 (24.5) 1710 (68.8) 345 (51.1)[2] 

History of 
dyslipidemia 

244 (19.3) 1421 (57.2) 233 (34.5) [2] 

Type 2 diabetes 0 393 (15.8) 145 (21.5) [2] 
Applicant’s Table 5, Pg 49 OB-302 CSR, Table 5, Pg 57, Table 14.1.8, Pg 21 OB-303 CSR, Table 4, Pg 53 OB-305 CSR 
ND:  Not done 

[1]Percentage calculated using the number of subjects in the safety set as the denominator (study OB-302 N=1264, OB-
303 N=2485,  
[2]% at the start of OB-303 with the condition 
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participate in study OB-305, 676 (27%) enrolled in study OB-305, and 568 (23%) 
completed study OB-305 on study drug (Table 9).  The table below is taken from the 
FDA statistical reviewer’s review.  For further details please refer to the full FDA 
statistical review. 
 
Therefore, it is important to consider when interpreting the results of study OB-305 that 
the results of study OB-305 constitute roughly a quarter of the originally randomized 
group in study OB-303. 

Table 9:  Subject disposition – OB-303, OB-305 

 Placebo 
 

N=994 
n (%) 

PHEN/TPM 
7.5/46 mg 

N=498 
n (%) 

PHEN/TPM 
15/92 mg 

N=995 
n (%) 

Total 
 

N=2487 
n (%) 

Randomized 
in OB-303 

994 (100.0) 498 (100.0) 995 (100.0) 2487 (100.0) 

Completed 
OB-303 on 
study drug all 
sites 

634 (63.8) 344 (69.1) 564 (56.7) 1542 (62.0) 

Eligible to 
enroll in OB-
305 at 
selected sites  

327 (32.8) 194 (39.0) 345 (34.7) 866 (34.8) 

Enrolled in 
study OB-305 

227 (22.8) 154 (30.9) 295 (29.6) 676 (27.2) 

Completed all 
study visits on 
study drug 

196 (19.7) 127 (25.5) 245 (24.6) 568 (22.8) 

Source:  FDA statistical review of OB-305 
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Table 10:  Subject disposition – OB-305 – Enrolled set 

 Placebo 
 

N=227 
n (%) 

PHEN/TPM 
7.5/46 mg 

N=154 
n (%) 

PHEN/TPM 
15/92 mg 

N=295 
n (%) 

Eligible 
subjects who 
elected not to 
enroll in OB-
305[1] 

100 40 50 

Enrolled in 
study OB-305 

227 (100.0) 154 (100.0) 295 (100.0) 

Completed 
study visits 

197 (86.8) 129 (83.8) 248 (84.1) 

Completed all 
study visits on 
study drug 

196 (86.3) 127 (82.5) 245 (83.1) 

Discontinued 
study drug 

31 (13.7) 27 (17.5) 50 (16.9) 

Adverse 
event 

7 (3.1) 7 (4.5) 13 (4.4) 

Lost to follow-
up 

4 (1.8) 4 (2.6) 20 (6.8) 

Withdrew 
consent 

7 (3.1 9 (5.8) 11 (3.7) 

Lack of 
efficacy 

3 (1.3) 1 (0.6) 0 

Protocol non-
compliance 

3 (1.3) 1 (0.6) 1 (0.3) 

Requirement 
for restricted 
medication 

2 (0.9) 0 1 (0.3) 

Pregnancy 1 (0.4) 0 1 (0.3) 
Other 4 (1.8) 4 (2.6) 3 (1.0) 

Source:  Table 3, Pg 51, OB-305 CSR 
[1] Eligible subjects include all subjects who completed Study OB-303 on study 
medication at sites participating in study OB-305 

 
Study OB-305 Site selection 
Of the 93 sites participating in study OB-303, 36 were selected to participate in study 
OB-305 by the applicant.  The applicant reported that the number of eligible subjects 
and Good Clinical Practice compliance of sites were used as criteria for site selection to 
ensure that there were a statistically appropriate number of subjects to provide reliable 
assessment of longer term safety and efficacy data.   
 
The FDA statistical reviewer evaluated the sample sizes and treatment difference 
between high-dose PHEN/TPM and placebo at Week 56 by OB-303 study site.  Figure 
4 plots the sites by treatment difference and rank sum.  The rank sum was calculated 
using sample size and treatment difference.  The sites listed in blue were selected for 
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6.1.4 Analysis of Primary Endpoint(s) 

Weight loss efficacy at 1-year (OB-302 and OB-303) and 2-years (Study OB-305) 
 
In the Phase 3 studies of at least 1 year duration, PHEN/TPM resulted in a placebo-
subtracted LS mean percent weight loss of at least 5% and/or a higher proportion of 
subjects achieving 5% or greater weight loss compared to placebo thus achieving the 
established efficacy benchmarks set forth by the FDA for weight loss.  
 
In the pooled 1-year Phase 3 cohort, the placebo-subtracted LS mean percent weight 
loss for mid- and high-dose PHEN/TPM was 6.7% and 8.9%, respectively (Table 11).  In 
this cohort, 62% and 69% of the subjects treated with mid- and high-dose PHEN/TPM, 
respectively lost at least 5% of baseline body weight compared to 20% of subjects 
treated with placebo (Table 12). 
 
Treatment with mid-and high-dose PHEN/TPM at two years resulted in placebo-
subtracted LS mean percent weight loss of 7.5% and 8.7%, respectively.  Seventy-five 
percent and 79% of subjects treated with mid-dose and high-dose PHEN/TPM, 
respectively, lost at least 5% of baseline body weight compared to 30% of subjects 
treated with placebo.   
 
Although there was a statistically significant treatment difference of approximately 2% 
LS mean percent weight loss and categorical weight loss between mid- and high-dose 
PHEN/TPM treatment in study OB-303 at Week 56, there was no statistically significant 
difference between mid- and high-dose PHEN/TPM in LS mean percent weight loss or 
categorical achievement of >5% weight loss in study OB-305 at Week 108.  It should be 
noted that although there was a lack of statistical difference at Week 108, treatment with 
high-dose PHEN/TPM resulted in additional, albeit small, amounts of weight loss of 
roughly 1.2%. 

Reference ID: 3159813









Clinical Review-Complete response submission 
MD Roberts, MD 
NDA 22580 
QSYMIA, Phentermine/Topiramate extended-release 
 

62 

Waist circumference (cm) 
Study Treatment group LS mean 

(SE) change 
from 
baseline 

p-value [3] 

[4] Two-sided p-value is for treatment comparison of high-dose minus mid-dose PHEN/TPM 
Source:  Applicant’s Table 15, Pg 66; ISE 

 

6.1.6 Other Endpoints 

Change in LS mean percent and categorical weight loss over time – Study OB-305 
 
In study OB-305, at Weeks 28, 56, and 108 with LOCF, the LS mean percent weight 
loss and categorical weight loss was statistically greater in the PHEN/TPM-treated 
versus the placebo-treated groups (Table 14).  
 
There was a statistically significant difference in percent and categorical weight loss 
between high- and mid-dose PHEN/TPM at Week 56, however, at Week 108, the 
treatment difference was smaller and lacked statistical significance.  This same pattern 
of weight loss was noted in subjects who were actively taking study drug (MITT non-
LOCF) (Table 15). 
 

Table 14:  Study OB-305:  LS mean percent weight loss from baseline over time – 
ITT LOCF 

Wk 28 (LOCF) Wk 56 (LOCF) Wk 108 (LOCF) Treatment 
comparison LS mean 

% (SE) 
difference 

p-value LS mean 
% (SE) 
difference 

p-value LS mean % 
(SE) 
difference 

p-value 

PHEN/TPM 7.5/46 
vs placebo 

6.2 (0.6) <0.0001 7.8 (0.8) <0.0001 7.5 (0.8) <0.0001

PHEN/TPM 15/92 
vs placebo 

8.4 (0.5) <0.0001 10.0 (0.6) <0.0001 8.7 (0.7) <0.0001

PHEN/TPM 15/92 
vs PHEN/TPM 
7.5/46 

2.2 (0.6) 0.0001 2.3 (0.7) 0.0019 1.2 (0.8) 0.1189 

Source:  Applicant’s Post-text Table 14.2.2, OB-305 CSR, Pg 61 
Baseline defined as the last measurement obtained on or before the first dose date of double-blind study medication 
of OB-303 
LS mean, SE, 95% CI, and two-sided p-value are obtained from an ANCOVA model with treatment, gender, and 
diabetic status as fixed effects, and baseline weight as a covariate 

 

Table 15:  Study OB-305:  LS mean percent weight loss from baseline over time – 
MITT non-LOCF 

Treatment 
comparison 

Wk 28 (MITT non-LOCF) Wk 56 (MITT non-LOCF) Wk 108 (MITT non-LOCF) 
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 Number (%) of subjects 
 Decrease 

n (%) 
No change 
n (%) 

Increase 
n (%) 

Placebo 
N=227 

17 (7.5) 185 (81.5) 25 (11.0) 

PHEN/TPM 7.5/46 
N=153 

20 (13.1) 119 (77.8) 14 (9.2) 

PHEN/TPM 15/92 
N=295 

46 (15.6) 232 (78.6) 17 (5.8) 

Source:  Applicant’s Table 18, OB-305 CSR, Pg 73 
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Lipid parameters 
LDL-C HDL-C Total cholesterol Triglycerides Study Treatment 

group LS mean 
% change 
(SE) from 
Baseline 

p-value 
[4] 

LS mean 
% change 
(SE) from 
Baseline 

p-value 
[4] 

LS mean % 
change 
(SE) from 
Baseline 

p-value 
[4] 

LS mean 
% change 
(SE) from 
Baseline 

p-value 
[4] 

Source:  Applicant’s Table 30-4, Pg 90, 94-97; ISE Applicant’s Table 19-22, OB-305 CSR, Pg 74-77 

 

Table 20:  Change in concomitant lipid-lowering medications from baseline to end of study – OB 303/305 safety 
set 

 Number (%) of subjects 
 Decrease 

n (%) 
No change 
n (%) 

Increase 
n (%) 

Placebo 
N=227 

7 (3.1) 174 (76.7) 46 (20.3) 

PHEN/TPM 7.5/46 
N=153 

9 (5.9) 127 (83.0) 17 (11.1) 

PHEN/TPM 15/92 
N=295 

17 (5.8) 247 (83.7) 31 (10.5) 

Source:  Applicant’s Table 23, OB-305 CSR, Pg 77 
Includes data from OB-303 and OB-305 
Baseline defined as the last measurement obtained on or before the first dose date of double-blind study 
medication in study OB-303 
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 Number (%) of subjects 
 Decrease 

n (%) 
No change 
n (%) 

Increase 
n (%) 

N=153 
PHEN/TPM 15/92 
N=295 

9 (3.1) 277 (93.9) 9 (3.1) 

Source:  Applicant’s Table 27, OB-305 CSR, Pg 80 
Includes data from OB-303 and OB-305 
Baseline defined as the last measurement obtained on or before the first dose date of double-blind study 
medication in study OB-303 

 
Onset of type 2 diabetes 
The following table presents the annualized incidence rate of type 2 diabetes across the 
2-year study period based on consecutive measurements of a fasting glucose 126 
mg/dL or 2-hour OGTT glucose 200 mg/dL in subjects without type 2 diabetes at entry 
into study OB-303 (Table 24).  The incidence of new onset type 2 diabetes was 7.0% in 
the placebo group compared to 3.2% in the mid-dose PHEN/TPM group and 1.7% in 
the high-dose PHEN/TPM group.   
 

Table 24:  Annualized incidence rate of type 2 diabetes in subjects without type 2 
diabetes at time of study entry into study OB-303 – ITT set 

 
 
Insulin sensitivity indices 
 
In study OB-305, two insulin sensitivity indices HOMA-IR and whole-body sensitivity 
demonstrated significant decreases in LS means from baseline in the PHEN/TPM-
treatment groups which also demonstrated a statistically significant treatment difference 
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Study Treatment 
group 

Baseline 
Mean (SD) 

LS Mean (SE) 
change from 

Baseline 

p-value 
compared to 

placebo 
Source:  Table 33, Pg 86, Study OB-305 CSR 
[1] Least-squares mean, SE, 95% CI, and two-sided p-value are from an analysis of covariance model with 
treatment, gender, and diabetic status as fixed effects and baseline as a covariate. 
Baseline is the last measurement obtained on or before the first dose date of double-blind study drug in 
study OB-303 

 

6.1.7 Subpopulations 

The table below presents the LS mean percent weight loss and between-treatment 
comparisons at Week 56 with LOCF (OB-303) and Week 108 with LOCF (OB-305) for 
various subgroups.  
 
The treatment effect of PHEN/TPM on percent weight loss was numerically larger for 
women; non-blacks; people younger than 65 years old, subjects with higher baseline 
BMI, and non-diabetics in both study OB-303 and OB-305. 
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Table 27: Subgroup analyses LS mean percent weight loss from baseline and between treatment comparisons 
Week 56 LOCF and Week 108 LOCF - ITT set 

 
OB-303 (Week 56 LOCF) OB-305 (Week 108 LOCF) 

 LS mean (SE) % wt loss from baseline
LS mean (SE) % treatment difference LS mean (SE) % wt loss from baseline LS mean (SE) % treatment difference 

 

Placebo 
PHEN/TPM 

7.5/46 
PHEN/TPM 

15/92 

PHEN/TPM 
7.5/46 vs 
Placebo 

PHEN/TPM 
15/92 vs 
Placebo 

PHEN/TPM 
15/92 vs 

PHEN/TPM 
7.5/46 

Placebo 
PHEN/TPM 

7.5/46 
PHEN/TPM 

15/92 

PHEN/TPM 
7.5/46 vs 
Placebo 

PHEN/TPM 
15/92 vs 
Placebo 

PHEN/TPM 
15/92 vs 

PHEN/TPM 
7.5/46 

2.2 (0.39) 7.5 (0.55) 9.1 (0.39) 5.3 (0.68) 6.9 (0.55) 1.6 (0.67) 2.5 (0.72) 8.3(0.94) 9.8 (0.64) 5.8 (1.18) 7.3 (0.96) 1.6 (1.13) 
Male <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0156 0.0006 <0.0001 <0.0001 <0.0001 <0.0001 0.1741 

1.6 (0.29) 8.8 (0.41) 11.0 (0.29) 7.2 (0.50) 9.4 (0.40) 2.2 (0.50) 2.6 (0.67) 11.2 (0.79) 12.2 (0.59) 8.5 (1.04) 9.5 (0.89) 1.0 (0.99) 
Female <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.2994 

0.5 (0.64) 7.3 (0.95) 9.7 (0.62) 6.7 (1.15) 9.1 (0.89) 2.4 (1.13) 1.4 (1.46) 6.9 (1.9) 10.7 (1.17) 5.5 (2.40) 9.4 (1.87) 3.9 (2.25) 
Black 0.3991 <0.0001 <0.0001 <0.0001 <0.0001 0.0325 0.3576 0.0005 <0.0001 0.0235 <0.0001 0.0898 

2.0 (0.25) 8.5 (0.35) 10.5 (0.25) 6.6 (0.43) 8.5 (0.35) 2.0 (0.43) 2.7 (0.55) 10.7 (0.66) 11.5 (0.49) 8.0 (0.86) 8.8 (0.73) 0.8 (0.82) Non-
Black <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.3314 

1.7 (0.24) 8.5 (0.35) 10.5 (0.25) 6.8 (0.42) 8.8 (0.35) 2.0 (0.43) 2.4 (0.54) 10.6 (0.66) 11.4 (0.48) 8.2 (0.86) 9.0 (0.72) 0.76 (0.82) < 65 
years <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.3508 

3.2 (0.79) 7.8 (1.06) 9.4 (0.75) 4.7 (1.32) 6.3 (1.09) 1.6 (1.29) 4.3 (1.58) 8.1 (1.86) 11.4 (1.36) 3.7 (2.44) 7.1 (2.09) 3.4 (2.30)  65 
years <0.0001 <0.0001 <0.0001 0.0005 <0.0001 0.2132 0.0079 <0.0001 <0.0001 0.1332 0.0012 0.1492 

1.1 (0.75) 9.1 (1.08) 9.2 (0.76) 8.0 (1.33) 8.1 (1.07) 0.14 (1.34) 1.2 (1.15) 8.3 (1.64) 6.9 (1.07) 7.1 (2.01) 5.7 (1.57) -1.4 (1.95) <30 
kg/m2 0.1520 <0.0001 <0.0001 <0.0001 <0.0001 0.9139 0.2951 <0.0001 <0.0001 0.0008 0.0006 0.4651 

ND ND ND ND ND ND 1.5 (0.96) 11.2 (1.01) 10.5 (0.84) 9.7 (1.39) 9.0 (1.27) -0.67 (1.31)  30-35 
kg/m2 ND ND ND ND ND ND 0.1318 <0.0001 <0.0001 <0.0001 <0.0001 0.6103 

2.0 (0.30) 8.6 (0.44) 10.6 (0.30) 6.7 (0.54) 8.6 (0.4) 2.0 (0.54) 3.4 (0.68) 10.1 (0.88) 12.6 (0.59) 6.8 (1.12) 9.3 (0.90) 2.5 (1.1)  35 
kg/m2 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0193 

1.9 (0.57) 6.8 (0.87) 8.8 (0.56) 4.9 (1.04) 6.9 (0.80) 2.0 (1.04) 2.0 (1.06) 9.0 (1.55) 9.0 (0.98) 7.0 (1.87) 7.0 (1.84) 0.0 (1.84) DM 
0.0008 <0.0001 <0.0001 <0.0001 <0.0001 0.0598 0.0590 <0.0001 <0.0001 0.0003 <0.0001 0.9990 

1.8 (0.26) 8.7 (0.36) 10.7 (0.26) 6.9 (0.44) 8.9 (0.36) 2.1 (0.44) 2.7 (0.59) 10.7 (0.68) 12.0 (0.50) 7.9 (0.90) 9.3 (0.77) 1.3 (0.85) No DM 
<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.1131 

Source:  Post-text Table 14.2.87, 90, 93, 99, 102, 105, 108, 111, 137, 140 OB-303 CSR Post-text Table 14.2.58,61, 65, 68, 71, 73, 77, 79, 82, 83, 85, 88 OB-305 CSR 
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6.1.8 Analysis of Clinical Information Relevant to Dosing Recommendations. 

The applicant originally proposed the following dosage regimen (Figure 5).  After 
initiation of treatment with low-dose PHEN/TPM for 14 days, patients would increase 
their dosage to mid-dose PHEN/TPM which is the recommended daily treatment dose.  
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The Phase 3 clinical trials did not employ the dosage titration scheme proposed by the 
applicant.  All subjects were randomized to a particular dose and titration occurred over 
the first four weeks of treatment with weekly uptitration to reach study dose assignment.  
Uptitration to a higher dose was not permitted within the mid-dose PHEN/TPM group.  
Furthermore, the factorial designed study (OB-301) did not study low dose PHEN/TPM 
and therefore did not demonstrate that low-dose PHEN/TPM was more efficacious than 
the individual components.  The applicant submitted the following figure of percent 
weight loss comparing the monotherapy components versus the PHEN/TPM 
combination.  The figure was generated from population PK/PD modeling using data 
from OB-301/302/303. The applicant contends that the dose response curves show that 
low dose PHEN/TPM is superior to low dose monotherapy components and at least 
equivalent to the mid dose monotherapy components.  However, this is insufficient 
evidence to support using low dose PHEN/TPM chronically since it was not formally 
studied.  The dosage and administration portion of the label supports the use of low 
dose PHEN/TPM for titration purposes only. 

Figure 6:  PK/PD estimation of weight loss with PHEN/TPM combination versus 
monotherapy 

 
Source:  Email communication with VIVUS 15 July 2012 

 
Whether or not patients and healthcare providers will adhere to stopping rules after 3 
months of treatment is unknown and unenforceable.  It is also unknown at this time, 
what percentage of subjects who are <35 kg/m2 after 6 months will adhere to the 
recommendation to continue on mid-dose PHEN/TPM and not try the higher dose of 
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PHEN/TPM in order to lose more weight.  Pharmacies will not be required to ensure 
presence or absence of weight loss or qualifying BMI when dispensing PHEN/TPM.   
 
In addressing the dosing recommendations, the applicant was asked to provide the 
sensitivity and specificity of the 3%, 4%, 5% responder cutoffs for the mid-dose 
PHEN/TPM at 12 weeks of treatment and 3%, 4%, 5% responder cutoffs for high-dose 
PHEN/TPM at 12 weeks of treatment in order to predict who would lose 5% weight loss 
at 56 weeks. 
 
The sensitivity (number of week 56 responders correctly predicted at week 12/total 
number of week 56 responders) using the 3% cutoff at 12 weeks of treatment with mid-
dose PHEN/TPM was 89.4% and the specificity (number of week 56 non-responders 
correctly predicted at week 12/total number of week 56 non-responders) was 58.4%. 
 
The sensitivity (number of week 56 responders correctly predicted at week 12/total 
number of week 56 responders) using the 5% cutoff at 12 weeks of treatment with high-
dose PHEN/TPM was 84.7% and the specificity (number of week 56 non-responders 
correctly predicted at week 12/total number of week 56 non-responders) was 79.1%.   
 
The decision to use the 3% cutoff for weight loss rather than 5% in deciding whether or 
not to discontinue mid-dose PHEN/TPM or escalate the dose is based on a few factors.  
First, using a higher weight loss threshold of 5% may encourage more patients to 
increase to the high-dose PHEN/TPM if this goal wasn’t achieved within 12 weeks.  
While high-dose PHEN/TPM may have more weight loss efficacy it also may increase 
the risk of dose-related side effects.  Second, peak weight loss with mid-dose 
PHEN/TPM was not achieved until approximately week 40; therefore a stopping rule for 
patients not achieving the 5% threshold by week 12 would possibly exclude patients 
who would be expected to achieve clinically meaningful weight loss.   
 
Based on these analyses and considerations the final dosing recommendations are as 
follows:   

 Start treatment with Qsymia 3.75 mg/23 mg (phentermine 3.75 mg/topiramate 
23 mg extended-release) daily for 14 days; after 14 days increase to the 
recommended dose of Qsymia 7.5 mg/46 mg (phentermine 7.5 mg/topiramate 46 
mg extended-release) once daily.   

 Evaluate weight loss after 12 weeks of treatment with Qsymia 7.5 mg/46 mg. 

If a patient has not lost at least 3% of baseline body weight on Qsymia 7.5 mg/46 
mg, discontinue Qsymia or escalate the dose, as it is unlikely that the patient will 
achieve and sustain clinically meaningful weight loss at the Qysmia 7.5 mg/46 
mgdose.   

To escalate the dose:  Increase to Qsymia 11.25 mg/69 mg (phentermine 11.25 
mg/topiramate 69 mg extended-release) daily for 14 days; followed by dosing 
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Qsymia 15 mg/92 mg (phentermine 15 mg/topiramate 92 mg extended-release) 
daily.   

 Evaluate weight loss following dose escalation to Qsymia 15 mg/92 mg after an 
additional 12 weeks of treatment. 

If a patient has not lost at least 5% of baseline body weight on Qsymia 15 mg/92 
mg, discontinue Qsymia as directed, as it is unlikely that the patient will achieve 
and sustain clinically meaningful weight loss with continued treatment. 

 Qsymia 3.75 mg/23 mg and Qsymia 11.25 mg/69 mg are intended for titration 
purposes only. 

6.1.9 Discussion of Persistence of Efficacy and/or Tolerance Effects 

Weight loss/gain in second year 
 
Figure 7 shows the mean percent weight loss over time by treatment group for the 
Modified ITT Set.  The graphical presentation of weight loss data for the Modified ITT 
Set includes only weight measurements for subjects obtained while on study drug or 
within 7 days of the last dose of study drug at each of the study visits. 
 

Figure 7:  Percent weight loss over two-year period - MITT 

 
Source:  Study OB-305 Pg 71 CSR 
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The applicant submitted analyses that assessed the weight lost or gained in the second 
year as a median percentage of the weight lost in the first year of treatment.  The results 
of the analyses demonstrated that in the placebo group, 26.8% of weight lost in the first 
year was regained, 10.9% of weight lost in the first year was regained in the mid-dose 
PHEN/TPM group, and 18.4% of weight lost in the first year was regained in the high-
dose PHEN/TPM group (Table 30).  The difference in median percent weight change 
between the mid- and high-dose PHEN/TPM groups was statistically significant 
(p=0.03). 

 

Table 28:  Percent weight change from Week 56 to Week 108 with LOCF relative to 
weight lost from baseline to Week 56 and treatment comparisons (ITT set) 

 
 
In another assessment of weight regain in the second year of treatment, the applicant 
submitted the percentage of subjects with no weight regain or weight regain of 5%, 
10%, 15%, 20% relative to weight loss in the first year of treatment (Table 31).  The 

mid-dose PHEN/TPM group had the highest numerical proportion of subjects who did 
not gain weight at all or by varying degrees during the second year of treatment relative 
to weight lost in the first year.  The high-dose group had the lowest percentage of 
subjects that maintained weight loss.  These numerical differences were not statistically 
significant between PHEN/TPM and placebo groups or between mid-dose and high-
dose PHEN/TPM groups. 
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Table 29:  Study OB-305:  Number (%) of subjects with no weight gain and 5% 
weight gain in second year (Week 56 to Week 108 LOCF) relative to first year 
weight loss (Baseline to Week 56) – ITT 

 n (%) p-value vs. placebo p-value high vs mid-
dose PHEN/TPM 

No weight gain    
Placebo 
N=165 [1] 

60 (36.4) --  

PHEN/TPM 7.5/46 
N=142 

53 (37.3) 0.19 -- 

PHEN/TPM 15/92 
N=273 

77 (28.2) 0.92 0.11 

5% Weight gain    
Placebo 
N=165 [1] 

62 (37.6) -- -- 

PHEN/TPM 7.5/46 
N=142 

62 (43.7) 0.10 -- 

PHEN/TPM 15/92 
N=273 

95 (34.8) 0.79 0.18 

Source:  Applicant’s Table 15, OB-305 CSR, Pg 69 
Week 56 is the last available weight measurement on or before the first dose of double-blind study drug in study 
OB-305. Week 108 with LOCF is the last available weight measurement during the double-blind treatment period in 
study OB-305. 
Percent weight change is: 100 × (weight at time point – weight at Week 56)/(baseline weight – weight at Week 56). 
Two-sided p-value are from a logistic regression model with treatment, gender, and diabetic status as fixed effects 
and (baseline weight – weight at Week 56) as a covariate. 
 
Another way to assess weight regain was undertaken by the FDA statistical reviewer.  
In an analysis of individuals actively taken study drug, the mean percent weight change 
from Week 56 to Week 108 was greatest in the high-dose PHEN/TPM group.  Figure 8 
displays mean percent changes in weight from week 56 (Study 305 baseline).  The 
figure shows a dose-related increase in weight over time.  The placebo-treated group 
had the least amount of weight gain from Week 56 to Week 108.  Please see further 
details of this analysis in the full FDA statistical review. 
 

Figure 8   Mean percent changes in weight (kg) from week 56 (Study 305 baseline) 
to subsequent weeks in Study 305 Completers 
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6.1.10 Additional Efficacy Issues/Analyses 

The table below lists the change from baseline in various efficacy endpoints for mid- and high-dose PHEN/TPM treated 
subjects and the treatment differences between and p-value for the comparison between the two PHEN/TPM groups.  
Since study OB-303 and its extension study OB-305 were the only studies to randomize subjects to mid- and high-dose 
PHEN/TPM for at least 1 year duration they are the only studies included in the table below.  Caution should be used 
when interpreting the significance of the p-value as both trials were not powered to distinguish a significant treatment 
difference between mid- and high-dose PHEN/TPM treatment.   

Table 30:  Treatment differences between mid- and high-dose PHEN/TPM (Study OB-303 and Study OB-305) 

1-year OB-303 2-year OB-305  
Mid-dose 
N=488 

High-dose 
N=981 

Treatment 
difference 

p-value Mid-dose 
N=153 

High-dose 
N=295 

Treatment 
difference

p-value 

Percent wt loss 
LS mean (SE) at 
Week 56/108 
(LOCF) 

-7.8 (0.37) -9.8 (0.28) -2.0 (0.40) <0.0001 -9.3 (0.67) -10.5 (0.50) -1.2 (0.76) 0.1189 

%age with 5% 
wt loss at Week 
56/108 (LOCF) 

62.1% 70.1% OR 1.4 0.0018 75.2% 79.3% OR 1.4 0.2169 

Absolute weight 
loss (kg) 
LS mean (SE) 

-8.1 (0.38) -10.2 
(0.29) 

-2.1 (0.42) <0.0001 -9.6 (0.69) -10.9 (0.51) -1.4 (0.78) 0.0754 

%age with 10% 
wt loss at Week 
56/108 

37.3% 47.6% OR 1.6 
(0.18) 

<0.0001 50.3% 53.9% OR 1.2 0.3484 

Change in waist 
circumference 
(cm)  

-7.6 (0.40) -9.2 (0.30) -1.5 0.0004 -9.8 (0.68) -10.6 (0.50) -0.8 (0.77) 0.3108 

Systolic BP -4.7 (0.63) -5.6 (0.47) -0.8 0.2217 -4.7 (1.05)* -4.3 (0.78)* +0.4 0.7342 
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1-year OB-303 2-year OB-305  
Mid-dose 
N=488 

High-dose 
N=981 

Treatment 
difference 

p-value Mid-dose 
N=153 

High-dose 
N=295 

Treatment 
difference

p-value 

(mmHg) (1.19) 
Diastolic BP 
(mmHg) 

-3.4 
(0.42)* 
 

-3.8 (0.32) -0.4 (0.46) 0.3720 -3.7 (0.71)* -3.5 (0.53)* +0.3 
(0.81) 

0.7389 

Percent change 
LDL-C (%) 

-3.7 
(1.14)* 
+0.4 than 
pbo 

-6.9 (0.86) -3.2 (1.26) 0.0110 -4.6 (1.89) 
‡ 

-5.6 (1.4) ‡ -1.1 (2.14) 0.6203 

% change in 
HDL-C 

5.2 (0.87) 6.8 (0.65) +1.6 (0.95) 0.0986 +7.3 
(1.37)* 

+11.9 
(1.25) 

+4.6 
(1.91) 

0.0154 

% change in TC -4.9 (0.70) -6.3 (0.53) -1.4 (0.77) 0.0756 -5.8 
(1.22)† 

-5.2 (0.91)† +0.6 
(1.38) 

0.6577 

% change in TG -8.6 (2.22) -10.6 
(1.67) 

-2.0 (2.45) 0.4072 -12.5 
(3.26) 

-13.7 (2.42) -1.2 (3.7) 0.7562 

Change in HbA1c 
(%) 

-0.0 (0.02) -0.1 (0.02) -0.0 (0.02) 0.3306 0.0 (0.05) 0.0 (0.04) -0.0 (0.05) 0.8564 

Change in FSG 
(mg/dL) 

-0.1 (0.80) -1.3 (0.61) -1.2 (0.85) 0.1634 +0.1 (1.80) -1.2 (1.33) -1.4 (1.96) 0.4860 

Change in FRS -0.5 (0.15) -0.7 (0.11) -0.2 (0.16) 0.1808 -0.2 (0.23) -0.5 (0.17) -0.3 (0.26) 0.2832 
Change in 
IWQOL-Lite 
Composite 

14.7 
(0.65) 

14.5 (0.49) +0.3 (0.71) 0.7093 ND ND ND ND 

Change in % 
adiposity (subset 
175 pts) 

-2.9 (0.65) -4.2 (0.44) -1.3 (0.79) 0.1153 ND ND ND ND 

Change in % lean 
body mass 

+2.6 (0.62 +3.8 (0.41) +1.2 (0.75) 0.0993 ND ND ND ND 

Reference ID: 3159813



Clinical Review-Complete response submission 
MD Roberts, MD 
NDA 22580 
QSYMIA, Phentermine/Topiramate extended-release 
 

87 

1-year OB-303 2-year OB-305  
Mid-dose 
N=488 

High-dose 
N=981 

Treatment 
difference 

p-value Mid-dose 
N=153 

High-dose 
N=295 

Treatment 
difference

p-value 

(subset 175 pts) 
Men % wt loss -7.5 (0.55) -9.1 (0.39) -1.6 (0.67) 0.0156 -8.3 (0.94) -9.8 (0.64) -1.6 (1.13) 0.1741 
Women % wt loss -8.8 (0.41) -11.0 

(0.29) 
-2.2 (0.50) <0.0001 -11.2 

(0.79) 
-12.2 (0.59) -1.0 (0.99) 0.2994 

BMI  35 kg/m2 % 
wt loss 

-8.6 (0.44) -10.6 
(0.30) 

-2.0 (0.54) 0.0002 -10.1 
(0.88) 

-12.6 (0.59) -2.5 (1.06) 0.0193 

-8.3 (1.64) -6.9 (1.07) +1.4 
(1.95) 

0.4651 BMI <35 kg/m2 % 
wt loss 

-8.1 (0.49) -10.1 
(0.37) 

-2.0 (0.61) 0.0010 

-11.2 
(1.01) 

-10.5 (0.84) +0.7 
(1.31) 

0.6103 

BMI 35 kg/m2 % 
with 5% wt loss 

62.2% 70.4% OR 1.5  0.0156 72.2% 84.1% OR 2.1 0.0264 

76.9% 56.7% OR 0.40 0.4392 BMI <35 kg/m2 

with 5% wt loss 
61.9% 69.5% OR 1.4 0.0607 

78.7% 77.5% OR 0.96 0.9743 
% wt loss with 
HTN 

-8.2 (0.45) -10.1 
(0.32) 

-2.0 (0.55) 0.0004     

Change in SBP 
(mmHg) with HTN  

-6.9 (0.83) -9.1 (0.59) -2.2 (1.02) 0.0328 -6.9 (1.53) -8.6 (1.04) -1.7 (1.85) 0.3571 

Change in DBP 
(mmHg) with HTN 

-5.2 (0.54) -5.8 (0.38) -0.6 (0.67) 0.3568 -4.8 (0.99) -5.8 (0.67) -1.0 (1.2) 0.3813 

% wt loss with 
T2DM 

-6.8 (0.87) -8.8 (0.56) -2.0 (1.04) 0.0598 -9.0 (1.55) -9.0 (0.98) 0.00 (1.84) 0.9990 

Change in HbA1c 
with T2DM 

-0.4 (0.10) -0.4 (0.06) -0.0 (0.12) 0.9795 -0.4 (0.19) -0.2 (0.12) +0.2  0.4231 

Progression to 
T2DM 
(annualized 

3.1% 1.9%   1.7% 0.9%   

Reference ID: 3159813



Clinical Review-Complete response submission 
MD Roberts, MD 
NDA 22580 
QSYMIA, Phentermine/Topiramate extended-release 
 

88 

1-year OB-303 2-year OB-305  
Mid-dose 
N=488 

High-dose 
N=981 

Treatment 
difference 

p-value Mid-dose 
N=153 

High-dose 
N=295 

Treatment 
difference

p-value 

incidence) 
* not statistically significant compared to placebo 
† placebo group had numerically favorable change over PHEN/TPM but not statistically significant  
‡ placebo group had numerically favorable change over PHEN/TPM and statistically significant 
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7 Review of Safety 

Safety Summary

During the first review cycle of the PHEN/TPM application there was a focus on five 
safety concerns:  suicidality/depression, cognitive dysfunction, metabolic acidosis, 
cardiovascular safety, and the potential teratogenic effect of PHEN/TPM during the first 
review cycle.  These data (from the original NDA) were first presented at the July 15, 
2010, Endocrinologic and Metabolic Drug Advisory Committee (EMDAC) meeting.  
EMDAC deliberations were notable for the safety concerns expressed by several 
members, particularly regarding adverse cardiovascular effects (increased heart rate) 
and risk of teratogenicity.  DMEP issued a Complete Response (CR) letter on October 
28, 2010, citing as deficiencies insufficient assessment of PHEN/TPM’s cardiovascular 
risk and teratogenic potential.  In response to the CR letter, the applicant submitted the 
final study report of study OB-305, a Phase 3, 1-year extension study of study OB-303, 
a CV risk analysis report of PHEN/TPM, and a review of topiramate’s and PHEN/TPM’s 
teratogenic potential.  The following is a summary of the five major safety concerns, 
which includes a brief recap of information from the 1-year safety cohort reviewed in the 
original NDA submission and a summary of additional safety data submitted by the 
applicant in the second review cycle. 
 
An FDA analysis in 2008 of 199 pooled placebo-controlled trials of 11 antiepileptic 
(AED) drugs, suggested that this class of drugs is associated with an increased risk of 
suicidality (odds ratio 1.8, 95% CI: 1.2, 2.7).  In the 1-year safety cohort from the 
PHEN/TPM development program, there were two reported adverse events of suicidal 
ideation (one placebo and one PHEN/TPM).  There were no reported adverse events 
regarding suicidality in the 2-year safety cohort.  The Columbia-Suicide Severity Rating 
Scale (C-SSRS), a tool designed to prospectively assess for suicidality, was 
systematically administered in all PHEN/TPM Phase 3 clinical trials.  In both the 1-year 
and 2-year safety cohorts, there were no suicidal attempts, suicidal behaviors, or 
instances of serious suicidal ideation, as assessed by the C-SSRS.   
 
In the literature, there are case reports of psychiatric adverse events in patients treated 
with phentermine (psychosis)55 and topiramate (depression).56  In the 1-year and 2-year 
safety cohorts, 20.7% and 19.6% of individuals, respectively, had a history of 
depression defined as either a history of depression or on stable treatment with anti-
depressants at baseline.  The PHQ-9 questionnaire was administered at each study 
visit to monitor for depression.  In the 1-year safety cohort, there were no numerical 
imbalances between treatment groups for elevated PHQ-9 scores of 10 or greater, 

                                            
55 Rubin R et al.  Acute psychotic reaction following ingestion of phentermine.  Am J of Psychiatry 1964; 
120: 1124-5 
56 Mula M et al.  Topiramate and psychiatric adverse events in patients with epilepsy.  Epilepsia.  
2003:44:659-63. 
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worsening PHQ-9 defined as an increase of two or more severity categories, or in 
frequency of a positive response to Question 9 of the questionnaire indicating possible 
major depression.  The PHQ-9 results in the 2-year safety cohort were similar.  Within 
this cohort, there were more placebo-treated [5 (2.2%)] versus high-dose PHEN/TPM-
treated [3 (1.0%)] subjects with PHQ-9 score  15.  
 
The presence of psychiatric disorders, including depression, was also assessed by 
adverse event reporting using MedDRa preferred terms to code for four subclasses of 
psychiatric disorders (sleep disorders, anxiety, depression, and suicide/self-injury).  
Psychiatric adverse events occurred more frequently in PHEN/TPM-exposed versus 
placebo-exposed subjects (20.6% of high-dose treated versus 10.3% placebo-treated 
subjects experienced a psychiatric adverse event in the 1-year safety cohort and 23.7% 
of high-dose PHEN/TPM-treated subjects versus 18.5% placebo-treated subjects in the 
2-year safety cohort).  A dose-related increase in the incidence of anxiety-related 
adverse events was observed within the 2-year safety cohort (placebo 3.1%, mid-dose 
PHEN/TPM 6.5%, high-dose PHEN/TPM 9.5%).  There was also a slightly higher 
incidence of new anxiolytics started in subjects within the 2-year safety cohort treated 
with PHEN/TPM compared to subjects treated with placebo.  In the 1-year safety cohort, 
the targeted medical event (TME) of psychiatric disorders was responsible for 26% of 
the discontinuations due to adverse events among PHEN/TPM-treated subjects versus 
12% of placebo-treated subjects.  Within the 2-year safety cohort, the most frequently 
reported adverse event that led to discontinuation was depression (0.6% overall, 0.4% 
placebo, 1.0% high-dose PHEN/TPM).  
 
Topiramate at doses used for epilepsy and migraine prophylaxis are associated with 
cognitive-related adverse events; in particular, confusion, psychomotor slowing, 
difficulty with concentration and attention, memory impairment, and language difficulties.  
A similar adverse event profile was demonstrated with PHEN/TPM treatment.  In the 1-
year safety cohort, there was a dose-related pattern of cognitive-related adverse events 
– i.e., disturbance in attention, memory, language.  The incidence of cognitive-related 
adverse events 1.7%, 2.0%, 5.6%, and 7.8% in the 1-year safety cohort and 2.2%, 
6.5%, and 5.8% in the 2-year safety cohort for the placebo, mid-dose, and high-dose 
PHEN/TPM groups, respectively.  The most common overall adverse event related to 
cognitive dysfunction was disturbance in attention.   
 
Prior clinical trials with topiramate monotherapy demonstrated that topiramate causes 
metabolic acidosis, in some patients through inhibition of carbonic anhydrase.  In the 
1-year safety cohort, approximately 30.0% of subjects treated with high-dose 
PHEN/TPM experienced a serum bicarbonate <21 mEq/L compared to 5.9% of subjects 
treated with placebo at least once.  This reduction in serum bicarbonate was also 
observed in the 2-year safety cohort, with 30.5% of subjects treated with high-dose 
PHEN/TPM with low serum bicarbonate <21 mEq/L compared to 4.0% of subjects 
treated with placebo.  Consequences of untreated chronic metabolic acidosis may 
include hyperventilation, fatigue, anorexia, and increased risk for osteomalacia or 
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osteoporosis.  PHEN/TPM is intended for chronic use in overweight and obese patients; 
the long-term effect of low bicarbonate is unknown within this study population.   
 
Cardiovascular risk 
 
At one year, mid-dose and high-dose PHEN/TPM-treated subjects experienced a mean 
heart rate increase of 0.6 beats per minute (bpm) and 1.6 bpm, respectively, compared 
to the placebo-treated subjects.  A higher proportion of PHEN/TPM-treated subjects 
also experienced a categorical increase in heart rate at least once compared to 
placebo-treated subjects (>20 bpm:  13.5% mid-dose PHEN/TPM, 19.6% high-dose 
PHEN/TPM versus 11.9% placebo).  At two years, mid-dose PHEN/TPM-treated 
subjects had a 0.9 bpm increase over placebo-treated subjects and high-dose 
PHEN/TPM-treated subjects had a 1.3 bpm increase over placebo-treated subjects.  As 
in the 1-year safety cohort, a higher proportion of PHEN/TPM-treated subjects in the 2-
year safety cohort also experienced a categorical increase in heart rate at least once 
compared to placebo treated subjects (>20 bpm:  17.0% mid-dose PHEN/TPM, 25.8% 
high-dose PHEN/TPM versus 21.6% placebo). 
 
The significance of the increased heart rate was further explored by the applicant by 
analyzing the data with regard to rate-pressure product changes, heart rate outliers, 
changes in night-time heart rate measured by overnight polysomnogram, and by 
analyzing the data across subgroups.  In addition, the applicant performed a post-hoc 
adjudication of cardiovascular adverse events across the PHEN/TPM clinical 
development program. 
 
Rate-pressure product (RPP), as an estimate of myocardial oxygen demand, showed a 
small reduction from baseline in the placebo (LS mean -0.13), mid-dose PHEN/TPM (LS 
mean -0.23) and high-dose PHEN/TPM groups (LS mean -0.18) at one year. Treatment 
with PHEN/TPM did not demonstrate a statistically significant treatment difference from 
placebo.  All treatment groups in both cohorts demonstrated a reduction in SBP and 
DBP from baseline.  Of note, the treatment differences between placebo and 
PHEN/TPM groups were more pronounced in the 1-year cohort compared to the 2-year 
cohort.  Overnight polysomnogram and telemetry measurements in 40 obese subjects 
with moderate-to -severe obstructive sleep apnea showed a reduction in heart rate in 
both placebo and PHEN/TPM groups from baseline.  However, daytime heart rate 
measurements demonstrated a mean heart rate increase of 6 bpm in high-dose 
PHEN/TPM-treated over placebo-treated subjects at Week 28.   
 
The PHEN/TPM clinical development program was not designed to seek a 
cardiovascular prevention indication nor to rule out cardiovascular risk, and therefore, 
clinical trials were not sufficiently powered to evaluate the effect of PHEN/TPM 
treatment on these goals.  As a result, recruitment of an appropriate at-risk population, 
prespecification of cardiovascular events of interest and a priori adjudication of major 
adverse cardiovascular events was not part of clinical trial conduct.  However, as part of 
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the response to the CR letter, the applicant conducted a post-hoc analysis of major 
adverse cardiovascular events (MACE).   
 
The traditional MACE composite preferred for cardiovascular outcome trials is 
cardiovascular death, non-fatal myocardial infarction, and non-fatal stroke.  This 
endpoint occurred in 12 subjects (5 placebo, 7 PHEN/TPM) with a hazard ratio of 0.84 
(95% CI 0.26, 2.64).  Additional Division analyses utilizing adverse CV event reporting 
terms yielded a small number of events with point estimates ranging from 0.9 to 1.57.   
 
The clinical significance of the observed vital sign changes and result of post-hoc 
analyses of MACE events in the overweight and obese population treated with 
PHEN/TPM is uncertain.  However, it is somewhat reassuring that blood pressure and 
rate-pressure product changes in the PHEN/TPM groups are directionally favorable and 
similar to placebo.  Mean heart rate increased with PHEN/TPM treatment versus 
placebo, and while the differences are small, they were consistent across subgroups 
and were observed at the end of the 2-year treatment period regardless of weight loss.  
To prospectively assess the effect of PHEN/TPM on cardiovascular events, the 
applicant has proposed a post-approval, long-term, international trial to assess the 
superiority of PHEN/TPM over placebo in reduction of major adverse cardiovascular 
events in an obese at-risk population.  

Teratogenicity risk 
 
During the initial NDA review, concern was again raised regarding the teratogenic 
potential of topiramate based on data from the North American Antiepileptic Drug 
Pregnancy Registry (NAAPR).  At the time (2010) in the NAAPR, topiramate 
monotherapy-exposed pregnancies had a higher prevalence of major congenital 
malformations (MCM) (3.8%, 11/289) versus an unexposed control group (1.3%, 5/372) 
for a relative risk of 2.8 (95% CI 1.0-8.1).  Four infants exposed to topiramate had cleft 
lip, two (0.69%) of them were isolated which was approximately 10-fold higher than the 
background prevalence for isolated cleft lip cited as 0.07%.  Data from the NAAPR was 
added to the TOPAMAX label in 2011 to characterize the increased risk of oral clefts 
(OC) in infants exposed to topiramate monotherapy during the first trimester of 
pregnancy.   
 
Three additional pregnancy registries have tracked human pregnancy outcomes with 
topiramate exposure.  In 2010, The UK Pregnancy and Epilepsy Register reported a 
MCM rate of 3.6% from 83 pregnancies exposed to topiramate monotherapy of 200 mg 
and higher.  Of the three reported malformations, two involved orofacial clefts.  
Recently, the Australian Pregnancy Register reported 31 topiramate-exposed 
pregnancies with 1 malformation of hypospadias for a rate of 3.2%.  There is no 
updated information from the Israeli Pregnancy Registry since 2008 in which there was 
1 MCM (1/29, 3.2%) of pulmonary artery stenosis. 
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Data from the Wolters Kluwer database which tracks patients’ pharmacy and medical 
claims was evaluated for the prevalence of OC and MCM among women exposed to 
topiramate during pregnancy compared to several comparator groups.  The results of 
this applicant-funded study demonstrated an unadjusted relative risk for OC of 1.47 
(95% CI 0.36-6.06) for the comparison between topiramate-exposed women and female 
migraineurs without topiramate exposure.  A second retrospective cohort study, 
FORTRESS, undertaken by the applicant, evaluated four healthcare databases 
(HealthCore, OptumInsight, Kaiser Northern California, and Thomson Reuters) for 
prevalence of OC and MCM in infants of women exposed to topiramate during 
pregnancy compared to infants of women who had previously taken antiepileptic drugs 
when not pregnant.  The preliminary FORTRESS results demonstrated a prevalence 
ratio for OC in topiramate monotherapy-exposed pregnancies versus unexposed of 2.00 
(95 % CI 0.71-5.68; standardized by propensity score decile and center).   
 
The Centers of Disease Control (CDC) and the Slone Epidemiology Center analyzed 
data from two large case-control surveillance programs, the National Birth Defects 
Prevention Study and Birth Defects Study, to evaluate the risk of OC and MCM with 
topiramate monotherapy exposure in the first trimester.  The adjusted odds ratio (OR) 
for MCM was 1.22 (95% CI, 0.19-13.01) in the Slone data and 0.92 (95% CI, 0.26-4.06) 
in the CDC data; for OC, the adjusted OR was 10.13 (95% CI, 1.09-129.21) in the Slone 
data and 3.63 (95% CI, 0.66-20.00) in the CDC data.  The adjusted pooled OR was 
1.01 (95% CI, 0.37-3.22) for MCM and 5.36 (95% CI, 1.49-20.07) for OC. 
 
There were 34 pregnancies in the PHEN/TPM clinical development program with an 
average gestational age at diagnosis of 5.4 weeks.  Of the 19 pregnancies carried to 
term, newborn examinations did not reveal any major malformations.  The occurrence of 
34 pregnancies in a controlled clinical development program where participation 
required the use of rigorous contraceptive methods and a negative pregnancy test at 
each study visit underscores the potential for large numbers of pregnancy exposures in 
the target population likely to use PHEN/TPM in a real-world setting.  
 
Table 31 lists side-by-side several safety endpoints from the 1-year and 2-year safety 
cohorts.  These two cohorts are not mutually exclusive.  The 1-year cohort is a larger 
cohort consisting of over 3,800 subjects from two 1 year trials (OB-302, OB-303), one 6-
month study of subjects with type 2 diabetes (OB-202), and its additional 6-month 
double-blind extension period (DM-230).  The 2-year safety cohort, OB-305, includes 
675 subjects who started treatment in study OB-303 and were eligible at the end of OB-
303 to continue in a 1-year double-blind extension period and therefore have a longer 
duration of PHEN/TPM exposure.  The additional 52 weeks of safety data accrued with 
study OB-305 was consistent with the safety profile of PHEN/TPM from the 1-year 
safety cohort, however, due to significant selection bias in a non-randomized extension 
study population, caution must be used when interpreting the results. 
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In general, there were a higher proportion of treatment-emergent adverse events 
(TEAEs), serious adverse events (SAEs), and TMEs in the 2-year cohort which is not 
adjusted for duration of exposure compared to the 1-year safety cohort.  However, a 
lower proportion of subjects in the 2-year cohort discontinued due to an adverse event 
compared to the 1-year cohort.   
 
The measures of depression by PHQ-9 Question 9 and the composite score of 
suicidality from the C-SSRS in both cohorts were low and similar in frequency among 
treatment groups.   
 
There were consistent patterns in both cohorts regarding a PHEN/TPM dose-response 
effect on bicarbonate, potassium, and creatinine levels.  As mentioned previously, 
roughly 30% of individuals treated with high-dose PHEN/TPM compared to 4 to 6% in 
placebo groups, developed a bicarbonate of less than 21 mEq/L.  On average serum 
bicarbonate reached a nadir within the first four weeks of treatment and then steadily 
approached baseline values in both the 1-year and 2-year safety cohorts.  A dose-
related increase in serum creatinine was observed in the 1-year and 2-year cohorts.  
Peak increases occurred within the first 4 to 8 weeks of treatment.  On average, 
creatinine levels declined over time but remained elevated over baseline values.  While 
an increase in creatinine may suggest a decline a renal function, the cause and the 
clinical significance of this change in creatinine has not been definitely established.  
Reductions in potassium values are a known effect of topiramate’s carbonic anhydrase 
inhibition.  Within the 1-year safety cohort, 9.1% of PHEN/TPM-treated versus 2.4% of 
placebo treated had a potassium values <3.5 mmol/L.  In the 2-year safety cohort, 
16.5% of PHEN/TPM-treated versus 6.2% of placebo-treated had a potassium value 
<3.5 mmol/L.  Again, the effect on potassium was observed within the first 4 weeks of 
treatment.  Potassium levels returned to baseline over time.   
 
In the 1-year cohort, high-dose PHEN/TPM had the highest proportion of subjects with 
any treatment-emergent SAE, TEAE, study drug discontinuation due to an AE (SDAE), 
psychiatric TME, cognitive TME, cardiac TME, ophthalmic TME, low serum bicarbonate, 
low serum potassium, high serum creatinine, and elevations in heart rate compared to 
mid-dose PHEN/TPM and placebo. 
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Table 31:  Selected safety endpoints from 1-year and 2-year safety cohort 

 1-year safety cohort Week 56 (OB-202/DM-230, OB-302, OB-303) 2-year safety cohort Week 108 (OB-305) 
 Placebo 

N=1561 
n (%) 

PHEN/TPM 
3.75/23 
N=240 
n (%) 

PHEN/TPM 
7.5/46 
N=498 
n (%) 

PHEN/TPM 
15/92 

N=1580 
n (%) 

Placebo 
N=227 
n (%) 

PHEN/TPM 
7.5/46 
N=153 
n (%) 

PHEN/TPM 
15/92 
N=295 
n (%) 

Competed all visits on 
study drug 

857 (54.9) 138 (57.5) 344 (69.1) 1003 (63.5) 196 (86.3) 127 (82.5) 245 (83.1) 

No drug holidays 1424 (91.2) 219 (91.3) 441 (88.6) 1393 (88.2) 189 (83.3) 124 (81.0) 235 (79.7) 
Mean (SD) holiday 

duration (days) 
28.9 (34.8) 36.2 (42.0) 27.2 (40.2) 24.7 (41.1) 17.9 (22.9) 26.1 (23.6) 23.3 (38.6) 

Any change in dosing 
regimen 

216 (13.8) 33 (13.8) 102 (20.5) 352 (22.3) 49 (21.6) 41 (26.8) 88 (29.8) 

Deaths 1 (0.1) 0 0 0 0 0 0 
Any treatment 
emergent SAE 

52 (3.3) 6 (2.5) 14 (2.8) 57 (3.6) 14 (6.2) 9 (5.9) 24 (8.1) 

SDAE 131 (8.4) 27 (11.3) 58 (11.6) 274 (17.3) 7 (3.1) 7 (4.6) 13 (4.4) 
TEAE 1186 (76.0) 192 (80.0) 424 (85.1) 1377 (87.2) 218 (96.0) 142 (92.8) 277 (93.9) 

Psychiatric TME 161 (10.3) 38 (15.8) 72 (14.5) 325 (20.6) 42 (18.5) 33 (21.6) 70 (23.7) 
Cognitive TME 24 (1.5) 5 (2.1) 25 (5.0) 120 (7.6) 5 (2.2) 10 (6.5) 17 (5.8) 
Cardiac TME 36 (2.3) 4 (1.7) 24 (4.8) 78 (4.9) 12 (5.3) 12 (7.8) 15 (5.1) 

Ophthalmic TME 27 (1.7) 6 (2.5) 12 (2.4) 39 (2.5) 4 (1.8) 6 (3.9) 12 (4.1) 
Positive PHQ-9 27 (1.7) 4 (1.7) 6 (1.2) 24 (1.5) 3 (1.3) 2 (1.3) 2 (0.7) 

C-SSRS suicidality 11 (0.7) 1 (0.4) 3 (0.6) 14 (0.9) 3 (1.3) 1 (0.7) 2 (0.7) 
Bicarbonate <21 mEq/L 92 (5.9) 39 (16.3) 112 (22.5) 474 (30.0) 9 (4.0) 35 (22.9) 90 (30.5) 
Potassium <3.5 mmol/L 37 (2.4) 10 (4.2) 41 (8.2) 160 (10.1) 14 (6.2) 21 (13.7) 53 (18.0) 
Creatinine >0.3 mg/dL 

from Baseline (BL) 
31 (2.0) 5 (2.1) 36 (7.2) 132 (8.4) 7 (3.1) 9 (5.9) 36 (12.2) 

SBP mean change from 
BL 

-2.1 -3.3 -5.2 -5.2 -4.2 -5.0 -3.9 

DBP mean change from 
BL 

-1.9 -0.9 -3.3 -2.9 -3.6 -3.5 -2.9 

HR mean change from 
BL 

0 1.3 0.6 1.6 0.4 1.3 1.7 

SBP >10 mmHg from 
BL 

733 (47.0) 101 (42.1) 182 (36.5) 645 (40.8) 145 (63.9) 82 (53.6) 163 (55.3) 

DBP >15 mmHg from 
BL 

247 (15.8) 35 (14.6) 63 (12.7) 234 (14.8) 50 (22.0) 28 (18.3) 54 (18.3) 
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 1-year safety cohort Week 56 (OB-202/DM-230, OB-302, OB-303) 2-year safety cohort Week 108 (OB-305) 
 Placebo 

N=1561 
n (%) 

PHEN/TPM 
3.75/23 
N=240 
n (%) 

PHEN/TPM 
7.5/46 
N=498 
n (%) 

PHEN/TPM 
15/92 

N=1580 
n (%) 

Placebo 
N=227 
n (%) 

PHEN/TPM 
7.5/46 
N=153 
n (%) 

PHEN/TPM 
15/92 
N=295 
n (%) 

HR >10 bpm from BL 657 (42.1) 120 (50.0) 251 (50.4) 887 (56.1) 127 (55.9) 97 (63.4) 211 (71.5) 
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7.1 Methods 

7.1.1 Studies/Clinical Trials Used to Evaluate Safety 

Section 7 of this review will primarily focus on new information from OB-305, the 1-year 
extension study, of selected sites with eligible subjects from OB-303.  Comparisons may 
be made to the 1-year safety cohort submitted with the original NDA in December of 
2009.  These two safety cohorts are defined below. 
 
Safety cohorts 
 One-year safety cohort:  This cohort comprises all randomized subjects from studies 

OB-302 and OB-303 and all subjects who entered study DM-230, the 6-month 
extension to study OB-202.  Data for subjects in OB-202 and DM-230 were 
combined to provide 1-year safety data.  Study OB-202/DM-230 was a randomized, 
double-blind, placebo-controlled study of overweight and obese adults with type 2 
diabetes. 

 
 Two-year safety cohort:  This cohort consists of all eligible subjects from selected 

sites from study OB-303 who entered study OB-305, the 1-year extension study to 
OB-303.  Data are presented for these subjects that summarizes the two-year 
treatment period (OB-303 and OB-305). 

7.1.2 Categorization of Adverse Events 

No apparent discrepancies between the verbatim term and preferred term were 
discovered upon review of a random sample of 30 adverse events from Study OB-305. 

Table 32:  Study OB-305:  Categorization of adverse events (verbatim term 
compared to preferred term 

Patient ID Preferred term Verbatim term 
303-179-014 Acute sinusitis Acute sinusitis 
303-173-035 Folliculitis Infected hair follicule of the scalp 
303-158-081 Laryngitis Acute larygnitis 
303-129-005 Nasopharyngitis Cold symptoms 
303-146-042 Gastroenteritis Gastroenteritis 
303-146-052 Crohn’s disease Crohn’s flare up 
303-143-023 Hypothyroidism Hypothyroidism 
303-151-026 Gastroesophageal reflux disease Worsened gastroesophageal 

reflux 
303-119-093 Periodontitis Periodontitis 
303-198-008 Lipoma Upper left abdominal quadrant 

lipoma 
303-120-013 Hyperlipidemia Hyperlipidemia 
303-167-166 Nephrotic syndrome Nephrotic syndrome 
303-192-056 Fall Fall 
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Patient ID Preferred term Verbatim term 
303-192-033 Procedural pain Post operative pain from 

cosmetic surgery 
303-138-078 Depression Depression 
303-146-022 Metorrhagia Metrorrhagia 
303-148-089 Musculoskeletal pain Left shoulder ache 
303-131-054 Urinary tract infection Urinary tract infection 
303-167-063 Myopia Myopia-Bilateral eye 
303-198-024 Genital herpes Vaginal herpes 
303-178-112 Syncope Episode of syncope 
303-158-057 Weight increased Weight gain 
303-131-016 Bunion Right foot bunion 
303-137-056 Hemorrhage intracranial Intracranial hemmorhage 
303-163-067 Toothache Tooth pain 
303-129-048 Arthritis Right hand arthritis exacerbation 
303-138-132 Thermal burn Burn on right arm 
303-158-044 Glucose tolerance impaired Impaired glucose tolerance 
303-173-025 Precancerous kin lesion Precancerous skin lesion right 

upper arm 
303-124-044 Muscle strain Right inguinal strain 
Source:  JMP ae.xpt Adverse events, Study OB-305 CSR 
Selection determined by random number table 

7.1.3 Pooling of Data Across Studies/Clinical Trials to Estimate and Compare 
Incidence 

The 1-year safety cohort pooled different subjects from multiple studies.  It is this clinical 
reviewer’s opinion that the pooling of the studies in the 1-year safety cohort, OB-302 
and OB-303, plus the combination of the 6-month study OB-202 and all individuals who 
entered study DM-230, the 6-month extension to study OB-202 is appropriate as all 
study individuals were overweight or obese and represent the target population.  There 
was also consistent drug titration regimens and uniform safety data collection across 
individual studies. 

7.2 Adequacy of Safety Assessments 

7.2.1 Overall Exposure at Appropriate Doses/Durations and Demographics of 
Target Populations 

The overall extent of exposure to study drug in the 2-year cohort before adjustment for 
drug holidays or dose modification was a mean of 728.5 days and median of 756 days.  
In total 318 subjects (47.1%) in the 2-year cohort had 108 to 112 weeks exposure.  
Exposure to study drug adjusting for drug holidays was similar to unadjusted. 
 

Table 33:  Extent of exposure to study drug – 2-year cohort (safety set) 

Extent of exposure to study drug – 2-year cohort (safety set)  
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Event not related to drug 1 (0.4) 0 6 (2.0) 6 (1.3) 
Other 2 (0.9) 4 (2.6) 12 (4.1) 16 (3.6) 

     
Return to daily dosing 
after switch to QOD 
dosing 

4 (1.8) 13 (8.5) 36 (12.2) 49 (10.9) 

     
Includes data from studies OB-303/305 
Source:  OB-305 CSR Table 14.1.3 

 
Drug holidays 
In the 2-year safety cohort, a higher proportion of PHEN/TPM-treated subjects required 
at least one drug holiday (16.7% placebo, 19% mid-dose PHEN/TPM, 20.3% high-dose 
PHEN/TPM) and had a total holiday duration of greater than 1 month (1.3% placebo, 
4.6% mid-dose PHEN/TPM, 4.7% high-dose PHEN/TPM) compared to placebo-treated 
subjects.  The average holiday duration was slighter higher in PHEN/TPM-exposed 
subjects compared to placebo-exposed subjects (17.9 days placebo, 26.1 days mid-
dose PHEN/TPM, 23.3 days high-dose PHEN/TPM).  In the 2-year safety cohort, the 
majority (106 of 127) of subjects who required a drug holiday completed the study on 
drug. 
 

Table 35:  Summary of drug holidays – 2-year cohort (safety set) 

 Placebo 
N=227 
n (%) 

PHEN/TPM 
7.5/46 
N=153 
n (%) 

PHEN/TPM 
15/92 
N=295 
n (%) 

Number (%) of subjects requiring: 
 No holiday 
 At least one holiday 

o One holiday 
o Two holidays 
o Three holidays 
o Four or more holidays 

 
189 (83.3) 
38 (16.7) 
29 (12.8) 
8 (3.5) 
1 (0.4) 
0 

 
124 (81.0) 
29 (19.0) 
24 (15.7) 
3 (2.0) 
2 (1.3) 
0 

 
235 (79.7) 
60 (20.3) 
43 (14.6) 
11 (3.7) 
4 (1.4) 
2 (0.7) 

Number (%) of subjects with total 
holiday duration>1 month 

3 (1.3) 7 (4.6) 14 (4.7) 

Drug holiday duration days 
 Mean (SD) 
 Median 

 
17.9 (22.86) 
10.5 

 
26.1 (23.61) 
18.0 

 
23.3 
(38.62) 
10.0 

Source:  Applicant’s Table 25, Pg 88, ISE 
 

7.2.2 Explorations for Dose Response  

The applicant adequately evaluated the low-dose (3.75 mg phentermine/23 mg 
topiramate), mid-dose (7.5 mg phentermine/46 mg topiramate), and high-dose (15 mg 
phentermine/92 mg topiramate) proposed for marketing.  Please note the three-quarter 
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dose (11.25 mg phentermine/69 mg topiramate) has not been studied in the Phase 3 
clinical trials.  Its use is primarily for titration purposes from mid-dose PHEN/TPM to 
high-dose PHEN/TPM.  Assessment of a dose-response relationship for adverse events 
is described in Section 7.5.1.  

7.2.3 Special Animal and/or In Vitro Testing 

The adequacy of the assessment of the teratogenic potential of PHEN/TPM from non-
clinical studies is described in the Pharmacology/Toxicology review.   

7.2.4 Routine Clinical Testing 

The methods and frequency of monitoring of laboratory parameters and eliciting 
adverse events was adequate. 

7.2.5 Metabolic, Clearance, and Interaction Workup 

No new information was submitted for review. 

7.2.6 Evaluation for Potential Adverse Events for Similar Drugs in Drug Class 

Targeted medical events 
The applicant and the Division agreed on several Targeted Medical Events (TME) 
(Table 36) to be analyzed separately based on the known side-effect profiles of 
phentermine and topiramate.  The TMEs were specified at the preferred term level and 
categorized by subclass and class.  The full listing of preferred terms is provided in 
Appendix 9.5.  See Section 7.3.4 for analyses of TMEs in the PHEN/TPM clinical 
development program. 

Table 36:  Listing of Targeted Medical Events by Class and Subclass 

Targeted Medical Event Class Targeted Medical Event Subclass 
Cardiac Disorders Cardiac Arrhythmia 

Ischemic Heart Disease 
Cognitive Disorders Attention 

Language 
Memory Impairment 
Other Cognitive Disorders NOS 

Drug Abuse/Withdrawal Drug Abuse 
Drug Withdrawal 

Menstrual Disorders Menstrual Disorders 
Ophthalmic Disorders Ophthalmic Disorders 
Psychiatric Disorders Anxiety 

Depression 
Sleep Disorders 
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Suicide/Self Injury 
Psychomotor Disorders Psychomotor Disorders 
Source:  Applicant’s Table 54, ISS Pg 198 
 

7.3 Major Safety Results 

7.3.1 Deaths 

There were no deaths reported in the Phase 1 program, which included 549 healthy 
subjects and 57 subjects with mild to severe renal or hepatic impairment. 
 
There were no deaths reported in the Phase 2 program, which included 490 subjects.  
 
One death occurred in the PHEN/TPM clinical development program.  In study OB-303, 
Subject 143-037 died from cardio-respiratory arrest.  The subject was a 44-year-old 
Caucasian man with a history of hypertension, gastroesphageal reflux disease, and 
anxiety disorder randomized to placebo treatment.  On study day 56, he was found 
unresponsive.  Emergency medical services found him apneic and pulseless.  He was 
admitted to the hospital after resuscitative efforts restored a cardiac rhythm. Urine drug 
screen was positive for cocaine.  One day after admission, cardiac enzymes were 
elevated.  He never regained consciousness and expired two days after the initial event.  
Additional diagnoses at the time of death included substance abuse and anoxic/toxic 
metabolic encephalopathy. 
 

7.3.2 Nonfatal Serious Adverse Events 

Non-fatal Serious Adverse Events (SAE) 
There was a total of 47 (7.0%) subjects who experienced a treatment-emergent non-
fatal SAE during the 2-year study period.  Twenty-five subjects had a treatment-
emergent SAE that occurred during the second year of the study:  9 (4.0%) in the 
placebo group, 4 (2.6%) in the mid-dose PHEN/TPM group, and 12 (4.1%) in the high-
dose PHEN/TPM group.  The table below lists the treatment-emergent non-fatal SAEs 
by system organ class (SOC) over the entire 2-year study period. 
 

Table 37:  Non-fatal SAE by system organ class – 2-year cohort (safety set) 

 Placebo 
N=227 
n (%) 

PHEN/TPM 
7.5/46 
N=153 
n (%) 

PHEN/TPM 
15/92 
N=295 
n (%) 

PHEN/TPM 
Total 
N=448 
n (%) 

Total  14 (6.2) 9 (5.9) 24 (8.1) 33 (7.4) 
Cardiac disorders 0 3 (2.0) 3 (1.0) 6 (1.3) 
Endocrine disorders 0 1 (0.7) 0 1 (0.2) 
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 Placebo 
N=227 
n (%) 

PHEN/TPM 
7.5/46 
N=153 
n (%) 

PHEN/TPM 
15/92 
N=295 
n (%) 

PHEN/TPM 
Total 
N=448 
n (%) 

Gastrointestinal disorders 1 (0.4) 0 2 (0.7) 2 (0.4) 
General disorders and 
administration site conditions 

2 (0.9) 0 0 0 

Hepatobiliary disorders 0 1 (0.7) 2 (0.7) 3 (0.7) 
Immune system disorders 1 (0.4) 0 0 0 
Infections and infestations 4 (1.8) 2 (1.3) 6 (2.0) 8 (1.8) 
Injury, Poisoning, and procedural 
complications 

2 (0.9) 0 0 0 

Investigations 0 0 1 (0.3) 1 (0.2) 
Musculoskeletal and connective 
tissue disorders 

2 (0.9) 0 5 (1.7) 5 (1.1) 

Neoplasms benign, malignant 
and unspecified 

1 (0.4) 1 (0.7) 1 (0.3) 2 (0.4) 

Nervous system disorders 1 (0.4) 1 (0.7) 3 (1.0) 4 (0.9) 
Psychiatric disorders 1 (0.4) 0 0 0 
Renal and urinary disorders 1 (0.4)  0 2 (0.7) 2 (0.4) 
Reproductive system and breast 
disorders 

1 (0.4) 0 5 (1.7) 5 (1.1) 

Respiratory, thoracic, and 
mediastinal disorders 

0 0 1 (0.3) 1 (0.2) 

Vascular disorders 1 (0.4) 0 0 0 
Source:  Applicant’s Post-text Table 14.4.1.41 OB-305 CSR 
Includes data from OB-303 and OB-305 

 
The largest numerical imbalance in SAEs between PHEN/TPM-treated and placebo-
treated groups was in the cardiac disorders SOC.  The following table is a breakdown of 
the preferred terms within the cardiac disorders SOC occurring over the 2-year period.  
Of these six events, only two (preferred terms myocardial infarction and acute 
myocardial infarction) occurred in the second year of treatment. 
 

Table 38:  Number (%) of treatment-emergent SAEs in the cardiac disorders SOC 
by preferred term – 2-year cohort (safety set) 

SOC 
  Preferred term 

Placebo 
N=227 
n (%) 

PHEN/TPM 
7.5/46 15/92 

N=295 
n (%) 

PHEN/TPM 
Total 
N=448 
n (%) 

N=153 
n (%) 

PHEN/TPM 

Cardiac 
disorders 

0 3 (2.0) 3 (1.0) 6 (1.3) 

Myocardial 
infarction 

0 1 (0.7) 1 (0.3) 2 (0.4) 

Acute coronary 
syndrome 

0 0 1 (0.3) 1 (0.2) 

Acute myocardial 
infarction 

0 0 1 (0.3) 1 (0.2) 

Angina pectoris 0 0 1 (0.3) 1 (0.2) 
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SOC 
  Preferred term 

Placebo 
N=227 
n (%) 

PHEN/TPM 
7.5/46 
N=153 
n (%) 

PHEN/TPM 
15/92 
N=295 
n (%) 

PHEN/TPM 
Total 
N=448 
n (%) 

Atrial fibrillation 0 1 (0.7) 0 1 (0.2) 
Tachycardia 0 1 (0.7) 0 1 (0.2) 
Source:  Supporting Table 14.4.1.41, Pg 580 OB-305 CSR 

 
Further discussion regarding major adverse cardiovascular events in the entire 
PHEN/TPM clinical development program is provided in the cardiovascular risk 
assessment section of this review. 

7.3.3 Dropouts and/or Discontinuations 

Discontinuation of study medication due to adverse events – 2 year cohort 
 
Since all subjects eligible for the 1-year extension period had to be on treatment at the 
end of the first year, all of the study drug discontinuations occurred in the second year.  
Twenty-seven (4.0%) subjects had a TEAE which resulted in study drug discontinuation 
(SDAE).  Table 39 lists all the SDAEs grouped by system organ class and preferred 
term.  The most common organ systems that resulted in a SDAE were nervous system, 
psychiatric, and eye disorders.  There were no SDAEs in the placebo group that 
occurred at an incidence of 0.5%.  In the high-dose PHEN/TPM group, four subjects 
(1.4%) discontinued due to a psychiatric disorder (depression or anxiety) versus one 
individual (0.4%) in the placebo due to depression.  The most common TEAE reported 
as a reason for discontinuation was depression (0.6%). 
 

Table 39:  Number and frequency of subjects with SDAE by SOC and preferred 
term – 2-year cohort (safety set) 

System Organ Class 
Preferred term 

Placebo 
N=227 
n (%) 

PHEN/TPM 
7.5/46 
N=153 
n (%) 

PHEN/TPM 
15/92 
N=295 
n (%) 

PHEN/TPM 
Total 
N=448 
n (%) 

Total 7 (3.1) 7 (4.6) 13 (4.4) 20 (4.4) 
     
Nervous System 
Disorders 

1 (0.4) 0 4 (1.4) 4 (0.9) 

Amnesia 0 0 1 (0.3) 1 (0.2) 
Hemorrhage intracranial 1 (0.4) 0 0 0 
Judgement impaired 0 0 1 (0.3) 1 (0.2) 
Memory impairment 0 0 1 (0.3) 1 (0.2) 
Paraesthesia 0 0 1 (0.3) 1 (0.2) 
     
Psychiatric disorders 1 (0.4) 0 4 (1.4) 4 (0.9) 
Depression 1 (0.4) 0 3 (1.0) 3 (0.7) 
Anxiety 0 0 1 (0.3) 1 (0.2) 
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System Organ Class 
Preferred term 

Placebo 
N=227 
n (%) 

PHEN/TPM 
7.5/46 
N=153 
n (%) 

PHEN/TPM 
15/92 
N=295 
n (%) 

PHEN/TPM 
Total 
N=448 
n (%) 

Eye disorders 1 (0.4) 1 (0.7) 2 (0.7) 3 (0.7) 
Vision blurred 1 (0.4) 0 1 (0.3) 1 (0.2) 
Cataract 0 1 (0.7) 0 1 (0.2) 
Eye pain 0 0 1 (0.3) 1 (0.2) 
     
Gastrointestinal 
disorders 

0 2 (1.3) 1 (0.3) 3 (0.7) 

Abdominal pain 0 0 1 (0.3) 1 (0.2) 
Diarrhea 0 1 (0.7) 0 1 (0.2) 
Hypoaesthesia oral 0 1 (0.7) 0 1 (0.2) 
     
Investigations 1 (0.4) 0 1 (0.3) 1 (0.2) 
Heart rate irregular 1 (0.4) 0 0 0 
TB skin test positive 0 0 1 (0.3) 1 (0.2) 
     
Musculoskeletal and 
connective tissue 
disorders 

0 2 (1.3) 0 2 (0.4) 

Arthralgia 0 1 (0.7) 0 1 (0.2) 
Muscle spasms 0 1 (0.7) 0 1 (0.2) 
     
Renal and urinary 
disorders 

1 (0.4) 0 1 (0.3) 1 (0.2) 

Nephrolithiasis 0 0 1 (0.3) 1 (0.2) 
Nephrotic syndrome 1 (0.4) 0 0 0 
     
Cardiac disorders 0 1 (0.7) 0 1 (0.2) 
Myocardial infarction 0 1 (0.7) 0 1 (0.2) 
     
General disorders and 
administration site 

1 (0.4) 0 0 0 

Fatigue 1 (0.4) 0 0 0 
     
Hepatobiliary 
disorders 

0 1 (0.7) 0 1 (0.2) 

Cholecystitis 0 1 (0.7) 0 1 (0.2) 
     
Immune system 
disorders 

1 (0.4) 0 0 0 

Drug hypersensitivity 1 (0.4) 0 0 0 
     
Infections and 
infestation 

0 1 (0.7) 0 1 (0.2) 

Pyelonephritis 0 1 (0.7) 0 1 (0.2) 
     
Skin and 
subcutaneous tissue 

0 1 (0.7) 0 1 (0.2) 
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System Organ Class 
Preferred term 

Placebo 
N=227 
n (%) 

PHEN/TPM 
7.5/46 
N=153 
n (%) 

PHEN/TPM 
15/92 
N=295 
n (%) 

PHEN/TPM 
Total 
N=448 
n (%) 

disorders 
Hypoaesthesia facial 0 1 (0.7) 0 1 (0.2) 
     
Vascular disorder 1 (0.4) 0 0 0 
Hypotension 1 (0.4) 0 0 0 
Source:  Applicant’s Post-text Table 14.4.1.43, OB-305 CSR 

 

7.3.4 Significant Adverse Events 

Targeted Medical Events 
 
The applicant and the Division agreed on several Targeted Medical Events (TME) 
(Table 40) to be analyzed separately based on the known side-effect profiles of 
phentermine and topiramate.  The TMEs were specified at the preferred term level and 
categorized by subclass and class.  The full listing of preferred terms is provided in 
Appendix 9.5. 
 

Table 40:  Listing of Targeted Medical Events by Class and Subclass 

Targeted Medical Event Class Targeted Medical Event Subclass 
Cardiac Disorders Cardiac Arrhythmia 

Ischemic Heart Disease 
Cognitive Disorders Attention 

Language 
Memory Impairment 
Other Cognitive Disorders NOS 

Drug Abuse/Withdrawal Drug Abuse 
Drug Withdrawal 

Menstrual Disorders Menstrual Disorders 
Ophthalmic Disorders Ophthalmic Disorders 
Psychiatric Disorders Anxiety 

Depression 
Sleep Disorders 
Suicide/Self Injury 

Psychomotor Disorders Psychomotor Disorders 
Source:  Applicant’s Table 54, ISS Pg 198 
 
There were a higher proportion of subjects with a TME treated with PHEN/TPM (36.2%) 
versus treated with placebo (28.2%).  By TME subclass, there was at least a 1% 
difference between PHEN/TPM-treated subjects and placebo-treated subjects for the 
subclasses of sleep disorders, anxiety, attention, memory impairment, ophthalmic, and 
psychomotor disorders. 
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Table 41:  Number (%) of subjects with treatment-emergent Targeted Medical 
Events by class and subclass – 2-year cohort (safety set) 

TME Class 
   TME Subclass 

Placebo 
N=227 
n (%) 

PHEN/TPM 
7.5/46 
N=153 
n (%) 

PHEN/TPM 
15/92 
N=295 
n (%) 

PHEN/TPM 
Total 
N=448 
n (%) 

TOTAL 64 (28.2) 60 (39.2) 102 (34.6) 162 (36.2) 
     
Psychiatric disorders 42 (18.5) 33 (21.6) 70 (23.7) 103 (23.0) 
       Sleep disorders 25 (11.0) 22 (14.4) 38 (12.9) 60 (13.4) 
       Depression 18 (7.9) 6 (3.9) 24 (8.1) 30 (6.7) 
       Anxiety 7 (3.1) 10 (6.5) 28 (9.5) 38 (8.5) 
     
Cardiovascular disorders 12 (5.3) 12 (7.8) 15 (5.1) 27 (6.0) 
       Cardiac arrhythmia 11 (4.8) 10 (6.5) 12 (4.1) 22 (4.9) 
       Ischemic heart disease 1 (0.4) 2 (1.3) 3 (1.0) 5 (1.1) 
     
Cognitive disorders 5 (2.2) 10 (6.5) 17 (5.8) 27 (6.0) 
      Attention 1 (0.4) 5 (3.3) 9 (3.1) 14 (3.1) 
      Memory Impairment 2 (0.9) 3 (2.0) 6 (2.0) 9 (2.0) 
      Other cognitive disorders  
      (not otherwise specified) 

2 (0.9) 1 (0.7) 4 (1.4) 5 (1.1) 

      Language 0 2 (1.3) 1 (0.3) 3 (0.7) 
     
Ophthalmic disorders 4 (1.8) 6 (3.9) 12 (4.1) 18 (4.0) 
     Ophthalmic disorders 4 (1.8) 6 (3.9) 12 (4.1) 18 (4.0) 
     
Psychomotor disorders 0 1 (0.7) 4 (1.4) 5 (1.1) 
      Psychomotor disorders 0 1 (0.7) 4 (1.4) 5 (1.1) 
Source:  Supporting Table 14.4.1.11, OB-305 CSR, Pg 405 

 
Psychiatric disorders TME 
 
The psychiatric disorders TME were divided into four subclasses:  Sleep, Anxiety, 
Depression, and Suicide/self injury which are described below and in Table 42.   

Table 42:  Subjects with Psychiatric TME by subclass – 2-year cohort (safety set) 

Psychiatric disorders TME Placebo 
N=227 
n (%) 

PHEN/TPM 
7.5/46 
N=153 
n (%) 

PHEN/TPM 
15/92 
N=295 
n (%) 

Patients with sleep disorders1 25 (11.0) 22 (14.4) 38 (12.9) 
  Discontinued study drug 0 0 0 
  Resolved 21 (84.0) 18 (81.8) 28 (73.7) 
  Time to first onset [Mean 
(SD)](days) 

208.2 (224.9) 265.9 (260.4) 197.0 (201.8) 

  Duration [Mean (SD)] (days)1 133.4 (184.2) 148.2 (186.8) 174.9 (220.2) 
    
Patients with anxiety 7 (3.1) 10 (6.5) 28 (9.5) 
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Psychiatric disorders TME Placebo 
N=227 
n (%) 

PHEN/TPM 
7.5/46 
N=153 
n (%) 

PHEN/TPM 
15/92 
N=295 
n (%) 

  Discontinued study drug 0 0 1 (3.6) 
  Resolved 3 (42.9) 7 (70.0) 22 (78.6) 
  Time to first onset [Mean (SD)] 
(days) 

142.0 (148.4) 290.8 (306.8) 206.7 (200.8) 

  Duration [Mean (SD)] (days)1 351.3 (292.0) 118.6 (83.6) 178.1 (190.0) 
    
Patients with depression 18 (7.9) 6 (3.9) 24 (8.1) 
  Discontinued study drug 1 (5.6) 0 3 (12.5) 
  Resolved 13 (72.2) 5 (83.3) 20 (83.3) 
  Time to first onset [Mean 
(SD)](days) 

205.2 (170.5) 465.3 (269.3) 276.5 (214.7) 

  Duration [Mean (SD)] (days)2 201.7 (235.0) 44.7 (70.0) 159.6 (176.0) 
Source:  Supporting Table 14.4.1.15, 17, 19 OB-305 CSR, Pg 424-448 
1 Percentage in the bolded rows is calculated using number of subjects in the column 
heading as the denominator.  All other percentages are calculated using the number of 
subjects in each treatment group experiencing the given TME. 
2 For events with unknown stop date, the last dose date + 28 days is used. 
 
Sleep disorders subclass 
The majority of the TEAEs occurring in the sleep disorder subclass were related to 
insomnia and most were mild in severity.  There was only one case of a severe episode 
of sleep disturbance in a high-dose PHEN/TPM-treated individual.  There were no 
serious TEAEs within this subclass and no individual discontinued study drug due to a 
sleep disorder AE (Table 42).  A smaller percentage of PHEN/TPM-treated subjects had 
resolution of their sleep disorder compared to placebo-treated subjects.   
 
Anxiety subclass 
PHEN/TPM-treated subjects were approximately 3 times more likely to experience a 
TEAE related to anxiety compared to placebo-treated subjects.  Within this subclass, a 
dose-response relationship was suggested for the preferred term of anxiety (placebo 
3.1%, mid-dose 3.9%, high-dose 5.1%) and irritability (placebo 1.3%, mid-dose 2.0%, 
high-dose 4.4%).  Overall, the majority of the events were mild in severity; however, 
three severe anxiety related events occurred in the high dose PHEN/TPM-treated group 
versus none in the placebo-treated group.  One individual discontinued study drug due 
to an anxiety AE (high-dose PHEN/TPM). A higher proportion of PHEN/TPM-treated 
subjects had their anxiety resolve compared to placebo-treated subjects.  Most 
episodes of anxiety did not result in a study drug dosage adjustment.  However, more 
individuals treated with PHEN/TPM started anxiolytics such as Valium, Xanax, and 
Ativan than individuals treated with placebo (1.8% placebo, 3.9% mid-dose PHEN/TPM, 
4.1% high-dose PHEN/TPM) (Table 43).  In the 1-year safety cohort, the number of 
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between the placebo and PHEN/TPM in the proportion of subjects starting psychiatric 
medications (11.9% placebo, 12.7% PHEN/TPM).  The number of subjects starting 
selective serotonin reuptake inhibitors was similar between groups.  The largest 
difference between the placebo and PHEN/TPM groups was in starting anxiolytics 
[benzodiazepine deriatives: valium (diazepam), xanax (alprazolam), and ativan 
(lorazepam)] with 1.8% in the placebo group and 4.0% in the PHEN/TPM group, this 
difference may reflect the dose-response observed with PHEN/TPM treatment in 
anxiety-related adverse events. 

Table 43:  Number (%) of subjects starting anti-psychiatric medications – 2-year 
cohort (safety set)1 

 Placebo 
N=227 
n (%) 

PHEN/TPM 
7.5/46 
N=153 
n (%) 

PHEN/TPM 
15/92 
N=295 
n (%) 

PHEN/TPM 
Total 
N=448 
n (%) 

TOTAL 27 (11.9) 19 (12.4) 38 (12.9) 57 (12.7) 
     
Selective serotonin reuptake inhibitors 14 (6.2) 9 (5.9) 15 (5.1) 24 (5.4) 
Benzodiazepine derivatives (diazepam, 
larazepam, alprazolam, clorazepate) 

4 (1.8) 6 (3.9) 12 (4.1) 18 (4.0) 

Other anti-depressants (duloxetine, 
buproprion, venlafaxine) 

11 (4.8) 1 (0.7) 10 (3.4) 11 (2.5) 

Source:  FDA IR Table 16.3, Submission 0070 
1 Table includes only medication groups that had higher the 2% of subjects starting medication 

 
As reference, in the 1-year safety cohort, 20.6% of high-dose PHEN/TPM-treated 
versus 10.3% of placebo-treated subjects experienced the TME of psychiatric disorders. 
Psychiatric disorders as a TME class were responsible for 26% of the discontinuations 
due to adverse events among PHEN/TPM treated individuals (93 of the 359 PHEN/TPM 
treated individuals with DAEs) vs. 12% of placebo treated individuals (16 of the 131 
placebo treated individuals with DAEs).  However, within the 1-year safety cohort the 
proportions of individuals starting psychiatric medications during the studies were 
similar (5.1% placebo group and 4.5% in the PHEN/TPM treated group)58 including 

anxiolytics.  None of the psychiatric disorder related adverse events were considered 
serious by the clinical investigators in the 1-year cohort.   
 
Within the 1-year safety cohort, subjects with a history of depression at baseline had a 
higher incidence of the psychiatric disorders compared to subjects without a history of 
depression.  This difference was primarily driven by the subclass of sleep disorders and 
depression.  There were no differences between subjects with or without depression 
and reporting of anxiety disorders.  See section 7.5.4 Drug-disease interaction for 
further information.  An analysis of the TME of psychiatric disorders in the 2-year safety 
cohort by baseline depression history was not submitted. 
 

                                            
58 FDA IR Submission 0011 to NDA 22580, Table 59 
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Assessment of Depression by PHQ-9 
The Patient Health Questionnaire 9 (PHQ-9) depression scale is composed of nine 
items based on the nine criteria on which the diagnosis of DSM-IV depressive disorders 
is based (Figure 9).  Major depression is diagnosed if five or more of the nine 
depressive symptom criteria have been present at least “more than half the days” in the 
past two weeks, and one of the symptoms is depressed mood or anhedonia.  Major 
depression is also diagnosed if Question 9:  “thoughts that you would be better off dead 
or of hurting yourself in some way” is greater than zero. The total PHQ-9 score ranges 
from 0 to 27.  Scores of 5, 10, 15, and 20 represent the thresholds for mild, moderate, 
moderately severe, and severe depression, respectively (Table 44).  Current 
recommendations suggest a score of 10 as a screening cut point for depression, which 
has sensitivity for major depression of 88% and specificity of 88%.59  Subjects were 
eligible to enroll if their baseline scores were <10 and they had a 0 response to 
Question 9.  Further clinical review and assessment was required if subjects had a PHQ 
score of  15 or a positive response to Question 9.   

                                            
59 Kroenke, K, Spitzer R.  The PHQ-9:  A new depression diagnostic and severity measure.  Psychiatric Annals 
2002; 32: 1-7. 
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Figure 9:  Patient Health Questionnaire (PHQ-9) 

 
 

Table 44:  PHQ-9 scoring scale 

PHQ-9 Scoring scale 
PHQ-9 Score Depression Severity 
0 to 4 None 
5 to 9 Mild 
10 to 14 Moderate 
15 to 19 Moderately Severe 
20 to 27 Severe 
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Similar to the 1-year safety cohort, the majority of subjects in 2-year safety cohort had 
no clinical depression by PHQ-9 score at baseline (Table 45). 
 

Table 45:  PHQ-9 depression severity at baseline - 2-year cohort (safety set) 

 Placebo 
N=227 
n (%) 

PHEN/TPM 
7.5/46 
N=153 
n (%) 

PHEN/TPM 
15/92 
N=295 
n (%) 

None 169 (74.4) 124 (81.0) 230 (78.0) 
Mild 46 (20.3) 22 (14.4) 56 (19.0) 
Moderate 1 (0.4) 0 0 
Moderately Severe 0 0 0 
Severe 0 0 0 
Missing 11 (4.8) 7 (4.6) 9 (3.1) 
Source:  Supporting Table 14.4.4.29, OB-305 CSR, Pg 97 
 
The numbers and percentages of subjects with a worsening shift in PHQ-9 depression 
severity (from baseline to highest score) of two or more categories are shown in Table 
46.  Overall, there were a smaller proportion of PHEN/TPM-treated subjects with a 
worsening shift compared to the placebo-treated subjects.   
 

Table 46:  PHQ-9 worsening depression severity score1 – 2-year cohort (safety 
set) 

 Placebo 
n (%) 
N=227 

PHEN/TPM 
7.5/46 
N=153 
n (%) 

PHEN/TPM 
15/92 
N=295 
n (%) 

Total subjects with worsening shift 9 (4.0) 2 (1.3) 7 (2.4) 
None to Moderate 4 (1.8) 2 (1.3) 4 (1.4) 
None to Moderately severe 2 (0.9) 0 2 (0.7) 
None to Severe 1 (0.4) 0 0 
Mild to Moderately severe 1 (0.4) 0 0 
Mild to Severe 1 (0.4) 0 0 
Moderate to Severe 0 0 0 
Missing to Moderately severe 0 0 1 (0.3) 
1 Increase of two or more categories 
Data from studies OB-303/305 
Source:  Supporting Table 14.4.4.29, OB-305 CSR, Pg 97 

 
During conduct of the 2-year study, a small and similar percentage of subjects scored a 
positive response to Question 9 (placebo 1.3%, mid-dose PHEN/TPM 1.3%, high-dose 
PHEN/TPM 0.7%) which corresponds to: “Thoughts you would be better off dead or of 
hurting yourself in some way.”  There were five (2.2%) placebo-treated and 3 (1.0%) 
high-dose PHEN/TPM-treated subjects with a PHQ-9 score  15 during the two-year 
study. 
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Assessment of suicidality: Columbia-Suicide Severity Rating Scale (C-SSRS)  
The Columbia-Suicide Severity Rating Scale (C-SSRS), a prospectively administered 
questionnaire, tracks suicidal adverse events in clinical trials.  The C-SSRS assesses 
both suicidal behavior and ideation and provides a summary measure of suicidality.  
The C-SSRS was prospectively used in the Phase 3 studies with PHEN/TPM.  There 
were no suicidal attempts, suicidal behaviors, or instances of serious suicidal ideation or 
emergence of serious suicidal ideation that occurred during study treatment.  
 
In the 2-year safety cohort for overall suicidality, which is a combination of suicidal 
behavior and suicidal ideation, there were six subjects (3 in the placebo group (1.3%), 1 
in the mid-dose PHEN/TPM group (0.7%), and 2 in the high-dose PHEN/TPM group 
(0.7%) which responded “yes” to either “wish to be dead” or “non-specific suicidal 
thoughts” (Table 47).   
 

Table 47:  Number and frequency of suicidal behavior and ideation “YES” 
responses – 2-year cohort (safety set) 

 Placebo 
N=227 
n (%) 
 

PHEN/TPM 
7.5/46 
N=153 
n (%) 

PHEN/TPM 
15/92 
N=295 
n (%) 

Suicidality (Behavior & Ideation) 3 (1.3) 1 (0.7) 2 (0.7) 
Any Suicidal Behavior 0 0 0 

Actual Attempt 0 0 0 
Aborted Attempt 0 0 0 

Interrupted Attempt 0 0 0 
Preparatory Acts or Behavior 0 0 0 

Any Suicidal Ideation 3 (1.3) 1 (0.7) 2 (0.7) 
Wish to be Dead 3 (1.3) 1 (0.7) 2 (0.7) 

Non-specific Suicidal Thoughts 2 (0.9) 1 (0.7) 2 (0.7) 
Suicidal Thoughts with Methods 1 (0.4) 0 2 (0.7) 

Ideation with intent 0 0 0 
Ideation with plan and intent 0 0 0 

Source:  Supporting Table 14.4.4.32, Pg 105, OB-305 CSR 
Data from studies OB-303/305 
All C-SSRS measurements obtained during the double-blind treatment period of studies OB-
303/305 are considered.  Subjects with multiple “yes” responses to the same component 
across the study are counted only once for that component. The same subject can be counted 
under multiple components. 

 
The C-SSRS also evaluates the emergence or worsening of suicidal ideation.  
Emergence is defined as subjects who had no suicidal ideation at baseline who develop 
any type of ideation during treatment.  Four (0.6%) subjects had a “yes” response to the 
C-SSRS category of emergence of suicidal ideation during the 2-year period:  2 (0.9%) 
placebo, 1 (0.7%) mid-dose, 1 (0.3%) high-dose.  Worsening of suicidal ideation is 
defined as those participants whose most severe suicidal ideation rating is more severe 
than at baseline.  Five (0.7%) subjects had a “yes” response to the C-SSRS category of 
worsening suicidal ideation during the 2-year period:  2 (0.9%) placebo, 1 (0.7%) mid-
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dose, 2 (0.7%) high-dose.  This analysis demonstrated that the number of subjects with 
an emergence or worsening of suicidal ideation was very small and similar between 
groups. 
 
Cognitive disorders TME Class 
This class was subdivided into Attention, Memory impairment, Language, and Other 
Cognitive Disorders Not Otherwise Specified (NOS) and are described below and in 
Table 48. 
 
Attention subclass 
PHEN/TPM-treated subjects were almost seven times more likely to experience a TEAE 
related to an attention disorder compared to placebo-treated subjects.  The majority of 
the events were mild in severity and there were no serious events within this subclass.  
All of the attention disturbances resolved; three subjects treated with PHEN/TPM 
reduced their dose due to the event.  The time to onset of events occurred earlier in the 
PHEN/TPM-treated group compared to the placebo-treated group. 
 
Memory impairment subclass 
PHEN/TPM-treated subjects were two times more likely to experience a TEAE related 
to memory impairment compared to placebo-treated subjects.  No events were 
considered serious and the majority of events were rated as mild in severity; however, 
more high-dose PHEN/TPM-treated subjects experienced a moderate or severe 
incidence of memory impairment and discontinued study drug due to impaired memory 
compared to mid-dose PHEN/TPM or placebo-treated subjects. Occurrence of memory 
impairment occurred for most subjects after the first four weeks of treatment.  There 
were 13 episodes of memory impairment reported and of these 5 resulted in a dose 
adjustment (dose reduced or interrupted).  Two subjects discontinued high-dose 
PHEN/TPM due to a memory impairment AE.  
 
A sample narrative of an individual discontinuing study drug due to worsening memory 
impairment is described below. 
A 47-year-old Caucasian male with a history of obesity, was randomized to PHEN/TPM 15/92 mg in the OB-303 study on 

and signed informed consent for the OB-305 extension study on Study Day 393  On Study Day 431 
 the subject reported moderate impaired short term memory.  On Study Day 679  the subject developed 

worsened impaired short term memory. The subject felt his lack of memory was beginning to seriously affect his ability to work. He 
frequently forgot what he was talking about while presenting in meetings and what he was working on in front of the computer. The 
subject intentionally skipped doses of study drug during the month of February when he had to speak in meetings. He also stated 
that his wife had noticed deterioration in his memory and had been having to “keep him straight” instead of the other way around, 
which was what was normal for them. The subject’s PHQ-9 scores ranged from 1 to 4 on three occasions. All C-SSRS responses 
throughout the study were negative. The study drug was permanently discontinued on Study Day 700 . The subject 
recovered from the event on Study Day 743 . The subject was withdrawn from the study due to the event on Study 
Day 757 . 

 
Language subclass 
Three patients in the PHEN/TPM-treated group versus none in the placebo-treated 
group experienced either aphasia or dysarthria.  No individual discontinued study drug 
due to this event and all were classified as mild.  The onset of the event was within the 
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first three months and all events resolved, however two subjects had their dose of 
PHEN/TPM reduced as a result of the event.  
 
Other cognitive disorders NOS 
A higher incidence of other cognitive disorders NOS occurred in the PHEN/TPM- 
treatment group compared to the placebo-treatment group.  The majority of the events 
were mild except for two subjects treated with high-dose PHEN/TPM with moderate 
events.  The majority of the preferred terms were listed as a cognitive disorder or 
confusional state.  One individual treated with high-dose PHEN/TPM discontinued study 
drug due to the preferred term of “impaired judgement”.  Prior to discontinuing 
PHEN/TPM permanently, this subject had a drug holiday due to irritability and mood 
swings, and then resumed every other day dosing after an approximately 2 month drug 
holiday.  The event of impaired judgement occurred approximately 3 months after 
resuming PHEN/TPM treatment and was considered resolved 30 days after 
discontinuing PHEN/TPM permanently. 
 

Table 48: Subjects with Cognitive TME by subclass – 2-year cohort (safety set) 

Cognitive disorders TME Placebo 
N=227 
n (%) 

PHEN/TPM 
7.5/46 
N=153 
n (%) 

PHEN/TPM 
15/92 
N=295 
n (%) 

Patients with attention disorders1 1 (0.4) 5 (3.3) 9 (3.1) 
  Discontinued study drug 0 0 0 
  Resolved 1 (100.0) 5 (100.0) 9 (100.0) 
  Time to first onset [Mean (SD)] (days) 341.0 8.4 (6.6) 46.2 (61.8) 
  Duration [Mean (SD)] (days)2 55.0 21.6 (20.8) 97.3 (87.4) 
    
Patients with memory disorders 2 (0.9) 3 (2.0) 6 (2.0) 
  Discontinued study drug 0 0 2 (33.3) 
  Resolved 1 (50.0) 3 (100.0) 5 (83.3) 
  Time to first onset [Mean (SD)] (days) 119.5 

(65.8) 
124.7 (135.4) 106.0 (160.3) 

  Duration [Mean (SD)] (days) 2 422.0 
(407.3) 

260.3 (224.4) 295.2 (149.5) 

    
Patients with language disorders 0 2 (1.3) 1 (0.3) 
  Discontinued study drug 0 0 0 
  Resolved 0 2 (100.0) 1 (100.0) 
  Time to first onset [Mean (SD)] (days) 0 13.5 (6.4) 81.0 
  Duration [Mean (SD)] (days)2  0 347.0 (479.4) 33.0 
    
Patients with other cognitive 
disorders NOS 

2 (0.9) 1 (0.7) 4 (1.4) 

  Discontinued study drug 0 0 1 (25.0) 
  Resolved 2 (100.0) 1 (100.0) 4 (100.0) 
  Time to first onset [Mean (SD)] (days) 225.5 (308) 25 128.8 (225.7) 
  Duration [Mean (SD)] (days)2 36.5 (16.3) 32  73.8 (69.3) 
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Cognitive disorders TME Placebo 
N=227 
n (%) 

PHEN/TPM 
7.5/46 
N=153 
n (%) 

PHEN/TPM 
15/92 
N=295 
n (%) 

Source:  Supporting Table 14.4.1.25, 27, 29, 31 OB-305 CSR, Pg 484-520 
1 Percentage in the bolded rows is calculated using number of subjects in the column 
heading as the denominator.  All other percentages are calculated using the number of 
subjects in each treatment group experiencing the given TME 
2 For events with unknown stop date, the last dose date + 28 days is used 
 
Cardiac disorders TME class 
This class was subdivided into two subclasses: cardiac arrhythmia and cardiac ischemic 
events.   
 
Cardiac arrhythmia subclass 
Cardiac arrhythmia-related adverse events occurred with a higher frequency in mid-
dose PHEN/TPM treated subjects compared to placebo-treated subjects (Table 49).  A 
similar frequency of events occurred in the high-dose PHEN/TPM and placebo groups.  
The majority of events were rated as mild in severity.  In the 2-year cohort, two subjects 
in the mid-dose PHEN/TPM group had a serious adverse event related to a cardiac 
arrhythmia.  The majority of the adverse events were related to palpitations, increased 
heart rate, and tachycardia.   
 

Table 49:  Subjects with Cardiac TME by subclass – 2-year cohort (safety set) 

Cardiac disorders TME Placebo 
N=227 
n (%) 

PHEN/TPM 
7.5/46 
N=153 
n (%) 

PHEN/TPM 
15/92 
N=295 
n (%) 

Patients with cardiac arrhythmia1s 11 (4.8) 10 (6.5) 12 (4.1) 
  Discontinued study drug 1 0 0 
  Resolved 8 (72.7) 8 (80.0) 11 (91.7) 
  Time to first onset [Mean (SD)] 
(days) 

409.2 (179.1) 251.0 (306.7) 198.8 (263.3) 

  Duration [Mean (SD)] (days)2 71.8 (117.5) 30.1 (70.5) 95.3 (149.2) 
    
Patients with ischemic heart 
disease 

1 (0.4) 2 (1.3) 3 (1.0) 

  Discontinued study drug 0 1 (50.0) 0 
  Serious adverse event 0 1 (50.0) 3 (100.00) 
  Resolved 0 0 1 (33.3) 
  Time to first onset Mean (SD)] 
(days) 

97.0 424.5 (309.0) 403.7 (157.6) 

  Duration [Mean (SD)] (days)2 492.0 301.0 (384.7) 322.3 (270.3) 
Source:  Supporting Table 14.4.1.21, 23 OB-305 CSR, Pg 460, 472 
1 Percentage in the bolded rows is calculated using number of subjects in the column 
heading as the denominator.  All other percentages are calculated using the number of 
subjects in each treatment group experiencing the given TME 
2 For events with unknown stop date, the last dose date + 28 days is used 
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Ischemic heart disease subclass 
Overall, within the ischemic heart disease subclass, a higher percentage of events 
occurred in the PHEN/TPM-treated groups (placebo 0.4%, PHEN/TPM total 1.1%).  The 
majority of the events within this subclass were rated as severe.  No subjects in the 
placebo group and four subjects in the PHEN/TPM group experienced a non-fatal SAE 
related to cardiac ischemia.  A listing of the subjects, preferred term, and treatment 
group are presented below.  The narratives of these events are presented in Major 
Adverse Cardiovascular event section. 

Table 50:  Listing of subjects with SAEs from ischemic heart disease subclass 2-
year cohort  

Mid dose PHEN/TPM 
131-059 Myocardial infarction 
High-dose PHEN/TPM 
131-042 Myocardial infarction* 
178-121 Acute myocardial infarction 
199-037 Acute coronary syndrome* 

Angina pectoris* 
* The SAE began during study OB-303 

 
Ophthalmic disorders Class 
Acute myopia and secondary angle closure glaucoma are listed in the Warnings & 
Precautions section of the topiramate label.  Subjects in the PHEN/TPM studies were 
asked at every study visit if they had experienced any eye pain or sudden changes in 
vision since their previous visit.  Within the 2-year safety cohort there was a higher 
incidence of TEAEs within the ophthalmic disorder class in PHEN/TPM-treated subjects 
(mid-dose 3.9%, high-dose 4.1%) compared to placebo-treated subjects (1.8%).  
Subjects treated with PHEN/TPM were two times more likely to report eye pain than 
those treated with placebo.  Two PHEN/TPM-treated subjects reported an increase in 
intraocular pressure.  The majority of events were rated as mild in severity and occurred 
after the first four weeks of treatment.  No events were listed as serious; however, one 
high-dose treated individual discontinued study drug due to eye pain.  The majority of 
the adverse events within this TME were related to eye pain. 
 
Psychomotor disorders Class 
The overall the number of subjects in the 2-year safety cohort reporting a TEAE within 
the psychomotor disorder class was small: 5 subjects treated with PHEN/TPM reported 
a psychomotor disorder compared to none treated with placebo.  All of the events were 
rated as mild and the most common adverse event reported within this TME was 
psychomotor hyperactivity. 
 
Drug Abuse/withdrawal Class 
There were no TEAEs within this class reported in the 2-year cohort for any of the 
treatment groups.   
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7.3.5 Submission Specific Primary Safety Concerns 

Cardiovascular risk assessment of PHEN/TPM 
 
This section describes the evidence provided by the applicant to demonstrate that the 
the observed elevation in heart rate with PHEN/TPM treatment documented in the first 
review cycle does not increase the risk of major adverse cardiovascular events. 
 
Relevant background information 
 
Cardiovascular morbidity and mortality have been shown in most epidemiological 
studies to be positively correlated with increasing BMI.60  There is also evidence that 
weight loss results in favorable changes in biomarkers associated with cardiovascular 
disease which suggests that weight loss could also reduce the incidence of 
cardiovascular events.  While there is now evidence that surgically-induced weight loss 
results in a reduction of cardiovascular events, to date, there is no evidence that drug-
induced weight loss has the same benefit in cardiovascular event reduction.61  Only two 
controlled trials have been conducted to examine the effects of drug-induced weight 
loss on cardiovascular events using rimonabant and sibutramine.62,63   
 
The rimonabant CRESCENDO cardiovascular outcomes trial was terminated due to 
concern for increased psychiatric adverse events associated with rimonabant treatment, 
primarily increased incidence of completed suicides.  Rimonabant was subsequently 
withdrawn from the European Union market in January 2009.  Rimonabant was never 
licensed for approval in the United States. 
 
Sibutramine (5mg, 10mg, 15mg) was approved by FDA in 1997 for the management of 
obesity, including weight loss and maintenance of weight loss, in conjunction with a 
reduced calorie diet.  Sibutramine was recommended for patients with an initial BMI  
30 kg/m2, or BMI  27 kg/m2 with other risk factors (e.g., diabetes, high cholesterol, 
controlled high blood pressure).  Sibutramine produces its therapeutic effects by 
norepinephrine, serotonin and dopamine reuptake inhibition. 
 
During the initial review of the sibutramine application, it was determined that 
sibutramine satisfied one of the two efficacy criteria used by FDA to define efficacy – 
approximately 60% of sibutramine-treated subjects versus approximately 30% of 
placebo-treated subjects lost greater than 5% of baseline body weight. Sibutramine’s 

 
60 Whitlock G et al.  Prospective studies collaboration.  Body-mass index and cause-specific mortality in 
9000,000 adults:  collaborative analyses of 57 prospective studies. Lancet 2009;373 (9669):1083-1096. 
61 Sjostrom L et al.  Bariatric surgery and long-term cardiovascular events.  JAMA 2012;307(1):56-65. 
62 James W et al.  Effect of sibutramine on cardiovascular outcomes in overweight and obese subjects.  
NEJM 2010;363:905-17. 
63 Topol EJ et al.  Rimonabant for prevention of cardiovascular events (CRESCENDO): a randomized, 
multicenter, placebo-controlled trial.  Lancet 2010;376:517-23. 
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adverse effects on systolic and diastolic blood pressure (mean increases of 1-3 mm Hg) 
and pulse (mean increases of 4-5 bpm) were identified as the primary safety concerns; 
however, the benefit-risk profile of 3 (5, 10, 15 mg) of the 5 (5, 10, 15, 20, 30 mg) 
proposed doses was deemed favorable and the blood pressure effects monitorable. 
 
The initial European Union approval of sibutramine was in January 1999, but due to 
concerns about the potential long-term consequences of increases in blood pressure 
and pulse, a cardiovascular outcomes study was required as a post-approval 
commitment.  This was the genesis of the Sibutramine Cardiovascular Outcomes 
(SCOUT) trial.  Protocol development began in 2000. 
 
SCOUT was a randomized, double-blind, placebo-controlled multicenter trial conducted 
between January 2003 and March 2009 in Europe, Latin America, and Australia. The 
study population consisted of approximately 10,000 men and women aged 55 with a 
BMI between 27 kg/m2 and 45 kg/m2, or between 25 kg/m2 and 27 kg/m2 with an 
increased waist circumference.  Participants were also required to have a history of 
cardiovascular disease (coronary artery disease, stroke, occlusive peripheral arterial 
disease) and/or type 2 diabetes mellitus with at least one other cardiovascular risk 
factor (i.e., hypertension, dyslipidemia, current smoking, or diabetic nephropathy).  All 
participants underwent a 6-week lead-in period on sibutramine 10 mg.  Eligible 
participants were then randomized to either placebo or sibutramine 10 mg daily.  
Titration to sibutramine 15 mg daily was allowed for subjects with inadequate weight 
loss on 10 mg daily. The mean duration of exposure to sibutramine and placebo was 
approximately 3.5 years.  
 
There was a 16% increase in the relative risk of the primary outcome event (a 
composite of non-fatal MI, non-fatal stroke, resuscitation after cardiac arrest, and 
cardiovascular death) in the sibutramine group compared to the placebo group (HR, 
1.16; 95% CI, 1.03, 1.31; p=0.02).  There was no between-treatment difference in 
cardiovascular death (HR, 0.99; 95% CI, 0.82 to 1.19; p=0.90) or all-cause mortality 
(HR, 1.04; 95% CI, 0.91 to 1.20; p=0.54).  The primary outcome was driven by non-fatal 
MI and non-fatal stroke (HR, 1.28; 95% CI, 1.04 to 1.57; p=0.02; HR, 1.36; 95% CI, 1.04 
to 1.77; p=0.03, respectively).   
 
The difference in mean percent body weight at Month 60 (end of trial) between the 
sibutramine and placebo groups was approximately 2.5%.  Mean systolic and diastolic 
blood pressure and heart rate were consistently higher in the sibutramine-treated 
subjects throughout the randomization phase of the trial, with mean differences between 
the treatment groups ranging from 0.3 to 1.2 mm Hg systolic, 0.6 to 1.4 mm Hg 
diastolic, and 2.2 to 3.7 bpm. 
 
The EMDAC meeting was held on September 15, 2010, to discuss the results of 
SCOUT. Eight of 16 committee members concluded that sibutramine should be 
withdrawn from the market because its CV risks outweighed the drug's benefits. Of the 
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8 committee members who voted to keep sibutramine on the market, 2 voted in favor of 
continued marketing with stronger warnings in labeling (to include a boxed warning), 
while 6 members voted for continued availability with stronger warnings in labeling and 
an upgraded REMS with elements to assure safe use, such as restricted distribution.  
Most committee members found the data did not support blood pressure or pulse 
monitoring as a clear way to mitigate the risk of a CV event. Many committee members 
said even though sibutramine reduces weight, there should be evidence of other 
accompanying benefit, such as CV benefit or improved glucose parameters. 
 
After carefully evaluating the data, FDA was not able to identify a population for whom 
the benefits of the drug outweighed the risks. Since a population with a favorable 
benefit-risk profile could not be defined, FDA was not able to develop a risk mitigation 
strategy. It was the opinion of the Office of New Drugs and the Office of Surveillance 
and Epidemiology, that until or unless data were submitted showing a population that 
would clearly benefit from treatment with sibutramine, the drug should not remain on the 
market. On October 7, 2010, FDA asked Abbott Laboratories to voluntarily remove 
sibutramine from the U.S. market. The company complied.  
 
The CR letter for PHEN/TPM required submission of evidence that the observed heart 
rate increase observed with PHEN/TPM treatment did not increase the risk of MACE.  
The basis for this requirement stems from epidemiological studies which clearly suggest 
an elevated resting heart rate is independently associated with increased risk for 
cardiovascular morbidity and mortality in the general population, and those with 
cardiovascular disease.64,65, 66, 67  The particular heart rate threshold or increase from 
baseline that best predicts risk of adverse outcomes is not as certain.  In a subgroup 
analysis from the morbidity-mortality EvAlUaTion of the If inhibitor ivabradine in patients 
with coronary artery disease and left ventricular dysfunction (BEAUTIFUL) study, in 
patients with baseline heart rates of 70 bpm or greater, there was a 34% excess in risk 
of cardiovascular death.  Other clinical studies have suggested baseline heart rates of 
>80 bpm as thresholds or 10 bpm increases from baseline as predictors of increased 
risk.68,69,70 How important heart rate is in the setting of elevated blood pressure was 

 
64 Kannel WB et al.  Heart rate and cardiovascular mortality:  The Framingham Study.  American Heart 
Journal; June 1987: 1489-94. 
65 Tverdal A et al.  Heart rate and mortality from cardiovascular causes:  a 12 year follow-up study of 
379,843 men and women aged 40-45 years.  Eur Heart J 2008; 1-10. 
66 Palatini P et al.  Heart rate as an independent risk factor for cardiovascular disease:  current evidence 
and basic mechanism.  Drugs 2007;67 (Suppl2):3-13. 
67 Fox K et al.  Heart rate as a prognostic risk factor in patients with coronary artery disease and left-
ventricular systolic dysfunction (BEAUTIFUL):  a subgroup analysis of a randomized controlled trial. 
Lancet 2008;372:817-21. 
68 Diaz A et al.  Long-term prognostic value of resting heart rate in patients with suspected or proven 
coronary artery disease.  Eur heart J 2005;26:967-74. 
69 Heidland UE et al.  Left ventricular muscle mass and elevated heart rate are associated with coronary 
plaque disruption.  Circulation 2001;104:1477-82. 
70 Julius S et al.  Usefulness of heart rate to predict cardiac events in treated patients with high-risk 
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evaluated in a preplanned secondary analysis of the Valsartan Antihypertensive Long-
term Use Evaluation (VALUE) trial.70  The VALUE trial compared the long-term effects 
of valsartan and amlodipine-based antihypertensive therapies on the time to first 
composite cardiac events (primary endpoint) in patients with hypertension at high 
cardiovascular risk.  In the secondary analysis, the effect of in-trial heart rate on the 
primary endpoint in patients whose BP was controlled (<140/90) versus not controlled 
( 140/90) after a year of treatment was evaluated.  No significant difference in primary 
events was observed between the highest in-trial HR quintile (HR 81 bpm) BP-
controlled and BP-uncontrolled groups (p=0.58).  However, among patients in the 
pooled four lower HR quintiles, the group with uncontrolled blood pressure had 
significantly greater end point incidence compared to the controlled blood pressure 
group (p=0.0035).  The authors of this study suggested that “… the heart rate should be 
considered as an additional and independent risk factor only in patients with 
hypertension with substantial in-trial tachycardia (HR 81 bpm)”.   
 
PHEN/TPM Cardiovascular risk assessment 
 
As part of the original NDA submission and the July 2010 EMDAC meeting, the 
observation of an increased heart rate in subjects treated with PHEN/TPM compared to 
placebo was reviewed and discussed.  The EMDAC agreed that the observed increased 
heart rate was a significant concern especially over a long period of time.  Therefore, 
one of the deficiencies cited in the CR letter concerned the cardiovascular safety of 
PHEN/TPM.   
 
In response to the CR letter, the applicant provided the following: 
 
 A summary of the changes observed regarding blood pressure, heart rate, and rate 

pressure product in the PHEN/TPM clinical development program, specifically in the: 
o One-year safety cohort (n=3879) overall and by baseline subgroups; 
o Two-year safety cohort (n=675);  

 A summary of heart rate measured via overnight polysomnogram in Study OB-204; 
 An analysis of heart rate outliers (defined as >10 bpm over baseline on two 

consecutive visits or heart rate >90 bpm on two consecutive visits) within the 1-year 
safety cohort; 

 Change in Cooper Clinic Mortality Risk Score and Framingham Risk Score; and 
 Analysis of the occurrence of MACE within the PHEN/TPM clinical development 

program.   
 
 
Four cohorts are referred to in this section and are defined as follows: 
 

 
systemic hypertension.  Am J Cardiol 2012;109:685-92. 
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 One-year safety cohort:  This cohort comprises all randomized subjects from 
studies OB-302, OB-303, and all subjects who entered study DM-230, the 6-
month extension to study OB-202.  Data for subjects in OB-202 and DM-230 
were combined to provide 1-year safety data.  Study OB-202 was a randomized, 
double-blind, placebo-controlled study of overweight and obese adults with type 
2 diabetes.  DM-230 was a 6 month extension of eligible subjects from study OB-
202. 

 One-year completer population:  This cohort comprises all subjects from the 1-
year studies OB-302 and OB-303 who completed all study visits on study drug. 

 Two-year safety cohort:  This cohort comprises all subjects who entered study 
OB-305, the 1-year extension study to OB-303.  Data presented for these 
subjects summarizes the 2-year treatment period (OB-303 and OB-305). 

 Two-year completer population:  This cohort consists of all subjects who entered 
study OB-305, the 1-year extension study to OB-303 and completed all study 
visits on study drug.  Data presented for these subjects summarizes the 2-year 
treatment period (OB-303 and OB-305). 

 
 
The following tables outline the number and percentage of subjects in the 1-year safety 
cohort and 2-year safety cohort that had cardiovascular-related conditions at baseline.  
The following definitions were used to classify these conditions in both cohorts.  
Historically obesity clinical trials have enrolled generally healthy younger people to 
participate.  The PHEN/TPM clinical development program was no different.  The 
majority of participants were middle-aged Caucasian women.  Overall less than a 
quarter of subjects in both cohorts were classified as having cardiovascular disease. 
 
Cardiovascular disease:  having either (1) a history of coronary artery disease (CAD), 
peripheral arterial occlusive disease, or stroke; or (2) diabetes plus 1 of the following:  
current smoker, hypertension, or dyslipidemia 
Dyslipidemia:  Using 2 medications for treatment of the condition at baseline or having 
a baseline triglyceride measurement at or above 200 mg/dL.  
Hypertension:  Using 2 medications for treatment of the condition at baseline or having 
a baseline SBP measurement between 140 and 160 mmHg (130-160 mmHg for 
diabetic subjects) or baseline DBP measurement between 90 and 100 mmHg (85-100 
mmHg for diabetic subjects). 
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Table 51:  Percentage of subjects with cardiovascular-related medical conditions 
at baseline (1-year safety cohort) 

 
 

Table 52:  Percentage of subjects with cardiovascular-related medical conditions 
at baseline (2-year safety cohort) 

 Placebo 
N=227 
n (%) 

PHEN/TPM 
7.5/46 
N=153 
n (%) 

PHEN/TPM 
15/92 
N=295 
n (%) 

Hypertriglyceridemia 80 (35.2) 48 (31.4) 105 (35.6) 
Cardiovascular disease 55 (24.2) 26 (17.0) 69 (23.4) 
Hypertension 120 (52.9) 71 (46.4) 154 (52.2) 
Source:  Applicant’s Supporting Table 14.1.2, pg 3, OB-305 CSR 
 
Mean Change in Blood Pressure and Heart Rate  
 
One-year safety cohort 
 
Table 53 summarizes mean changes in SBP, DBP, and heart rate in subjects with a 
baseline and study exit endpoint measurement.  The mean SBP and DBP decreased in 
all treatment groups, but to a larger extent in the PHEN/TPM groups.  Both the mid- and 
high-dose PHEN/TPM treatment groups had a statistically significant difference in mean 
blood pressure change compared to placebo.  The mean change in SBP for both mid- 
and high-dose groups was -5.2 mmHg versus -2.1 mmHg placebo, p<0.0001.  The 
mean change in DBP was numerically greater in the mid-dose PHEN/TPM treatment 
group compared to the high-dose PHEN/TPM treatment group (-3.3 mmHg and -2.9 
mmHg, respectively).  Both mid- and high-dose PHEN/TPM treatment groups had a 
statistically significant DBP treatment difference at Week 56 compared to placebo. 
 
Mean heart rate was increased in all PHEN/TPM treatment groups compared to the 
placebo treatment group.  High-dose PHEN/TPM-treated subjects had the largest mean 
treatment increase of 1.6 bpm compared to no change in the placebo-treated subjects. 
 

Table 53:  Mean changes in blood pressure and heart rate from baseline to 
endpoint – 1-year cohort (safety set) 

125 
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 Placebo 
N=1561 
n (%) 

PHEN/TPM 
3.75/23 
N=240 
n (%) 

PHEN/TPM 
7.5/46 
N=498 
N (%) 

PHEN/TPM 
15/92 
N=1580 
n (%) 

>10 mmHg 733 (47.0) 101 (42.1) 182 (36.5) 645 (40.8) 
>15 mmHg 506 (32.4) 71 (29.6) 132 (26.5) 436 (27.6) 
>20 mmHg 295 (18.9) 29 (12.1) 79 (15.9) 235 (14.9) 
>25 mmHg 180 (11.5) 16 (6.7) 49 (9.8) 134 (8.5) 
>30 mmHg 86 (5.5) 9 (3.8) 26 (5.2) 63 (4.0) 
Diastolic blood pressure     
>5 mmHg 891 (57.1) 141 (58.8) 280 (56.2) 855 (54.1) 
>10 mmHg 465 (29.8) 76 (31.7) 147 (29.5) 469 (29.7) 
>15 mmHg 247 (15.8) 35 (14.6) 63 (12.7) 234 (14.8) 
>20 mmHg 100 (6.4) 10 (4.2) 27 (5.4) 81 (5.1) 
Heart rate     
>5 bpm 1021 (65.4) 168 (70.0) 372 (74.7) 1228 (77.7) 
>10 bpm 657 (42.1) 120 (50.0) 251 (50.4) 887 (56.1) 
>15 bpm 410 (26.3) 79 (32.9) 165 (33.1) 590 (37.3) 
>20 bpm 186 (11.9) 36 (15.0) 67 (13.5) 309 (19.6) 
Data from studies OB-202/DM-230, OB-302, and OB-303 are included. 
All measurements during the double-blind treatment period are considered.  
Source:  Applicant’s Table 36, Pg 119 ISS 

 
Heart rate and blood pressure by baseline categories in 1-year safety cohort 
 
Applicant-defined Baseline Cardiovascular Risk Categories 
The applicant stratified subjects in the 1-year safety cohort into applicant-defined 
cardiovascular risk categories at baseline of high, medium, or low based on the 
following definitions: 
 
High risk:  Subjects with CV disease defined as  

 History of coronary artery disease, peripheral arterial occlusive disease 
or stroke; or 

 Diagnosis of diabetes and one or both of the following conditions: 
hypertension or dyslipidemia 

 
Moderate risk: Subjects with risk factors for CV disease 

 Hypertension; or 
 Dyslipidemia; or 
 Diabetes mellitus 

 
Low risk:  Subjects with none of the above 
 
Within the 1-year safety cohort there were 752 (19.8%) in the low-risk category, 2498 
(65.6%) in the moderate-risk group, and 557 (14.6%) in the high-risk group.  Within the 
subgroups, in general, PHEN/TPM-treated subjects experienced a greater mean 
decrease in blood pressure compared to placebo-treated subjects (Table 55).  Mean 
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heart rate was generally higher in the PHEN/TPM-treated groups compared to the 
placebo-treated group within the subgroups of baseline cardiovascular risk.  Within the 
highest baseline cardiovascular risk group, treatment with high-dose PHEN/TPM had 
the smallest placebo-subtracted mean increase in heart rate (0.5 bpm) compared to the 
medium baseline cardiovascular risk group (1.8 bpm) and low baseline cardiovascular 
risk group (2.0 bpm).  However, high-dose PHEN/TPM exhibited a larger increase in 
heart rate compared to mid-dose PHEN/TPM in the medium (difference of 0.8 bpm) and 
high (difference 0.7 bpm) CV risk group.   
 

Table 55:  Changes in BP and HR from baseline to Week 56 or study exit by 
baseline applicant-defined cardiovascular risk subgroups – 1-year cohort (safety 
set) 

 
Source:  Applicant’s PHEN/TPM CV risk assessment – CR submission 

 
By baseline heart rate 
The applicant analyzed the changes in heart rate by baseline heart rate by the following 
categories:  mean baseline heart rate <60 bpm, 60 to 90 bpm, and >90 bpm.  The 
analyses showed that those with the lowest baseline heart rate experienced the 
greatest increase in heart rate (Table 56) from baseline to Week 56/Early Termination.  
Of the 150 subjects with a baseline heart rate >90 bpm, heart rate declined across all 
treatment groups, however to a slightly lesser extent in the mid- and high-dose 
PHEN/TPM groups compared to the placebo group.  It is still notable that in the majority 
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of subjects treated with high-dose PHEN/TPM in this analysis (i.e., subjects with heart 
rate  90 bpm) there was a 1.6 to 1.8 bpm increase over placebo. 
 

Table 56:  Changes in heart rate from baseline to Week 56/Early termination by 
baseline heart rate subgroups – 1-year cohort (safety set) 

 
Source:  Applicant’s CV risk assessment report – CR submission 

 
By additional subgroups of interest 
Further subgroups were defined to analyze the mean change in vital signs within the 1-
year safety cohort.  The following subgroups (presence of hypertension, use of beta 
blockers, amount of weight loss and baseline BMI) are highlighted in the text and table 
below. 
 
Subjects with hypertension experienced a greater decrease in systolic and diastolic 
blood pressure compared to the corresponding treatment groups of subjects without 
hypertension.  Mean heart rate was higher in the mid- and high-dose PHEN/TPM 
treatment groups in both hypertensive subgroups compared to placebo (HTN subgroup 
mid-dose PHEN/TPM +0.9 bpm, high-dose PHEN/TPM +1.0 bpm over placebo, no HTN 
subgroup mid-dose PHEN/TPM +0.1 bpm, high-dose PHEN/TPM +2.0 bpm).   
 
Among subjects with and without concomitant beta blocker use, similar decreases in 
systolic and diastolic blood pressure were noted.  There was evidence that subjects on 
beta blockers had numerically smaller increases in heart rate compared to those without 
beta blockers. 
 
In the subgroups defined by the amount of weight change (no weight loss/weight gain, 0 
to <5% weight loss, 5 to <10% weight loss, 10% weight loss), the group with no 
weight loss/weight gain and therefore no presumed benefit with PHEN/TPM treatment 
still experienced a decrease in SBP and DBP which may be related to topiramate’s 
general effect on blood pressure, although as expected, these subjects did not 
experience as great a decrease in SBP and DBP as those with larger amounts of weight 
loss.   
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there was a smaller percentage of PHEN/TPM-treated subjects with no change in 
weight or weight gain compared to placebo-treated subjects. 
 

Table 58:  Number (%) of completers by weight loss category at Week 56 
(completer population) 

 Placebo 
N=805 

PHEN/TPM 
3.75/23 
N=138 

PHEN/TPM 
7.5/46 
N=344 

PHEN/TPM 
15/92 
N=935 

No change/gain 307 (38.1) 23 (16.7) 28 (8.1) 41 (4.4) 
>0 to <5% 287 (35.7) 33 (23.9) 61(17.7) 103 (11.0) 
5 to <10% 125 (15.5) 44 (31.9) 87 (25.3) 180 (19.3) 
 10% 86 (10.7) 38 (27.5) 168 (48.8) 611 (65.3) 

Source:  Derived from IR submitted 1/11/12 submission 0066 
Data includes study OB-302 and OB-303 
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The bar graphs below shows the changes from baseline to Week 56 for SBP for each 
weight gain/loss category in the 1-year completer population (Figure 10).  With the 
exception of the mid-dose PHEN/TPM treatment group in the no weight loss category, 
all PHEN/TPM treatment groups experienced a reduction in SBP (Table 59).  There 
were no statistically significant differences in SBP between PHEN/TPM and placebo 
treatment groups.   
 

Figure 10:  Change in SBP at Week 56 by body weight change – 1-year completer 
population 

 
Source:  Applicant’s Figure IR response submitted 1/11/12 submission 0066 

Table 59:  LS mean change in SBP (mmHg) at Week 56 by weight loss category – 
1-year completer population 

 N None/Gain n >0 - <5% n 5 - <10% n  10% 
Placebo 307 0.5  287 -3.5 125 -4.5 86 -8.0 
PHEN/TPM 
3.75/23 

23 -3.8 33 -4.4 44 -7.0 38 -3.4 

PHEN/TPM 
7.5/46 

28 1.0 61 -3.3 87 -3.8 168 -8.2 

PHEN/TPM 
15/92 

41 -0.4 103 -3.5 180 -5.4 611 -8.0 

Source:  IR response submitted 1/11/12 submission 0066 

 
Changes in DBP by weight loss category in the completer population are depicted in the 
bar graphs below (Figure 11).  Again with the exception of mid-dose PHEN/TPM 
treatment in the no weight loss group, all PHEN/TPM groups demonstrated a reduction 
in DBP.  In subjects with weight loss, the reduction in DBP was numerically larger with 
placebo treatment compared to PHEN/TPM treatment.   
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Figure 11:  Change in DBP at Week 56 by body weight change – 1-year completer 
population 

 
Source:  Applicant’s Figure IR response submitted 1/11/12 submission 0066 

Table 60:  LS mean change in DBP (mmHg) at Week 56 by body weight change – 
1-year completer population 

 n None/Gain n >0 - <5% n 5 - <10% n  10% 
Placebo 307 -0.7 287 -2.7 125 -5.2 86 -6.2 
PHEN/TPM 
3.75/23 

23 -1.9 33 -2.6 44 -2.5 38 -1.5 

PHEN/TPM 
7.5/46 

28 1.2 61 -1.2 87 -3.9 168 -4.1 

PHEN/TPM 
15/92 

41 -1.5 103 -1.5 180 -3.5 611 -4.0 

Source:  IR response submitted 1/11/12 submission 0066 

 
The bar graphs below depict the heart rate change in completers after 1 year of 
treatment (Figure 12).  In the group that did not lose weight, heart rate increased in all 
treatment groups, with the greatest increase from baseline (LS mean 3.9 bpm) in the 
low-dose PHEN/TPM group (Table 61).  Mid- and high-dose PHEN/TPM treatment had 
a similar increase in heart rate compared to placebo treatment in the no weight loss 
group.   The largest between-treatment group difference occurred in the group that lost 
10% of weight from baseline.  There was a LS mean heart rate difference of 3.3 bpm 
between the mid-dose PHEN/TPM group (p=0.0045) and the placebo group and 6.4 
bpm between the high-dose PHEN/TPM group and the placebo group (p <0.0001). 
 

Figure 12:  Change in heart rate (bpm) at Week 56 by body weight change – 1-year 
completer population 
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Source:  Applicant’s Figure IR response submitted 1/11/12 submission 0066 

Table 61:  LS mean change in heart rate (bpm) by body weight change – 1-year 
completer population 

 n None/Gain n >0 - <5% n 5 - <10% n  10% 
Placebo 307 1.3 287 -0.9 125 -0.4 86 -4.0 
PHEN/TPM 
3.75/23 

23 3.9 33 -0.9 44 -0.0 38 -0.7 

PHEN/TPM 
7.5/46 

28 1.3 61 1.4 87 0.8 168 -0.7 

PHEN/TPM 
15/92 

41 1.4 103 0.9 180 1.4 611 2.4 

Source:  IR response submitted 1/11/12 submission 0066 

 
Two-year safety cohort 
The 2-year safety cohort consisted of 675 subjects who completed study OB-303 and 
were eligible and elected to participate in study OB-305, the 1-year extension of study 
OB-303.  Analyzing subjects with a baseline (start of OB-303) and Week 108 
measurement, a decrease in SBP and DBP was observed across all treatment groups 
(Table 62).  However, there were no statistically significant blood pressure treatment 
differences between the PHEN/TPM-treated subjects and placebo-treated subjects 
(mean placebo difference of SBP -0.8 mmHg at mid-dose, p=0.6; and +0.3 mmHg at 
high-dose; p=0.8).  These results are in contrast to the findings in the 1-year safety 
cohort, which was made up of additional subjects from study OB-202/DM-230, OB-302, 
and OB-303, which demonstrated a statistical improvement in blood pressure with 
PHEN/TPM treatment compared to placebo treatment (mean placebo difference of SBP 
~3.1 mmHg at mid- and high-dose PHEN/TPM, p<0.0001 for both). 
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Table 63:  Summary of categorical increases from baseline in blood pressure – 2-
year cohort (safety set) 

 Placebo 
N=227 
n (%) 

PHEN/TPM 
7.5/46 
N=153 
N (%) 

PHEN/TPM 
15/92 
N=295 
n (%) 

Systolic blood pressure    
>5 mmHg 186 (81.9) 111 (72.5) 204 (69.2) 
>10 mmHg 145 (63.9) 82 (53.6) 163 (55.3) 
>15 mmHg 108 (47.6) 57 (37.3) 114 (38.6) 
>20 mmHg 63 (27.8) 33 (21.6) 60 (20.3) 
>25 mmHg 41 (18.1) 21 (13.7) 37 (12.5) 
>30 mmHg 23 (10.1) 11 (7.2) 19 (6.4) 
Diastolic blood pressure    
>5 mmHg 154 (67.8) 102 (66.7) 194 (65.8) 
>10 mmHg 84 (37.0) 50 (32.7) 109 (36.9) 
>15 mmHg 50 (22.0) 28 (18.3) 54 (18.3) 
>20 mmHg 25 (11.0) 11 (7.2) 15 (5.1) 
Heart rate    
>5 bpm 185 (81.5) 132 (86.3) 257 (87.1) 
>10 bpm 127 (55.9) 97 (63.4) 211 (71.5) 
>15 bpm 90 (39.6) 64 (41.8) 143 (48.5) 
>20 bpm 49 (21.6) 26 (17.0) 76 (25.8) 
Includes data from Studies OB-303 and OB-305 
Baseline is the last measurement obtained on or before the first dose date of 
double-blind study drug in study OB-303 
All measurements taken during the randomized, double-blind treatment period of 
OB-303/305 are considered 
Source:  Applicant’s Table 14.4.4.20, OB-305 CSR 

 
Blood pressure and heart rate changes in the completer population at two years 
 
Of the 675 subjects in the two year ITT set, 568 (84.1%) completed all study visits on 
study drug.  The applicant submitted the blood pressure and heart rate changes by 
weight change categories in this completer population, which are depicted in the bar 
graphs below.   
 
Consistent reductions in SBP with PHEN/TPM treatment were noted with > 5% weight 
loss (Figure 13).  In general reductions in SBP with PHEN/TPM were numerically 
smaller than that observed with placebo treatment with the exception of mid-dose 
PHEN/TPM treatment in subjects with 10% weight loss.  
 

Figure 13:  Change in SBP at Week 108 from baseline – 2-year completer 
population  
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Source:  Applicant’s Figure IR response submitted 1/11/12 submission 0066 

Table 64:  LS mean change in SBP (mmHg) at Week 108 by body weight change – 
2-year completer population 

 n None/Gain n >0 - <5% n 5 - <10% N  10% 
Placebo 68 -3.8 69 -0.1 35 -7.2 24 -7.1 
PHEN/TPM 
7.5/46 

13 -3.4 20 1.9 30 -1.1 64 -8.9 

PHEN/TPM 
15/92 

20 5.6 27 -1.7 66 -6.2 132 -5.6 

Source:  IR response submitted 1/11/12 submission 0066 

 
Treatment with placebo resulted in numerically larger reductions in DBP compared to 
PHEN/TPM treatment (Figure 14).  Consistent decreases in DBP were noted in subjects 
treated with PHEN/TPM with > 5% weight loss. 
 

Figure 14:  Change in DBP at Week 108 from baseline – 2-year completer 
population 
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Source:  Applicant’s Figure IR response submitted 1/11/12 submission 0066 

Table 65:  LS mean change in DBP (mmHg) at Week 108 by body weight change – 
2-year completer population 

 n None/Gain n >0 - <5% n 5 - <10% N  10% 
Placebo 68 -1.7 69 -0.1 35 -5.8 24 -7.8 
PHEN/TPM 
7.5/46 

13 -0.9 20 1.9 30 -1.9 64 -6.0 

PHEN/TPM 
15/92 

20 1.5 27 -1.7 66 -4.6 132 -3.4 

Source:  IR response submitted 1/11/12 submission 0066 
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The bar graphs below depict the change in heart rate at Week 108 in the 2-year 
completer population (Figure 15).  In the group without weight loss, treatment with 
placebo, mid- and high-dose PHEN/TPM increased heart rate by 0.6 bpm, 4.6 bpm and 
2.3 bpm, respectively.  Across increasing amounts of weight loss, the LS mean heart 
rate treatment differences between PHEN/TPM and placebo groups persisted.   
 

Figure 15:  Change in heart rate at Week 108 from baseline – 2-year completer 
population 

 
Source:  Applicant’s Figure IR response submitted 1/11/12 submission 0066 

Table 66:  LS mean change in heart rate (bpm) at Week 108 by body weight 
change – 2-year completer population 

 n None/Gain n >0 - <5% n 5 - <10% N  10% 
Placebo 68 0.6 69 -0.5 35 1.2 24 -2.1 
PHEN/TPM 
7.5/46 

13 4.6 20 2.3 30 3.9 64 -0.8 

PHEN/TPM 
15/92 

20 2.3 27 2.1 66 3.9 132 1.1 

Source:  IR response submitted 1/11/12 submission 0066 

 
Study OB-204 
Study OB-204 was a Phase 2 study in 45 obese adults with obstructive sleep apnea 
(OSA).  After a baseline overnight polysomnogram (PSG), subjects with moderate-to-
severe OSA were randomized to high-dose PHEN/TPM or placebo for a 28-week 
treatment period.  Follow-up overnight PSG tests were done at 8 and 28 weeks.  On the 
PSG visit, vital signs were obtained before and after the test.  During the overnight 
PSG, heart rate was continuously recorded and averaged over 8 hours.   
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By Week 28 (with LOCF) the LS mean percent change in weight from baseline was 
-4.21% in the placebo group and -10.26% in the high-dose PHEN/TPM group (p=0.0006 
compared to placebo).  Seventy-three percent of high-dose PHEN/TPM treated subjects 
achieved at least 5% weight loss compared to 47.8% in the placebo group, the 
comparison however did not achieve nominal statistical significance (p=0.08).  However, 
54.5% of high-dose PHEN/TPM-treated subjects lost at least 10% of baseline weight 
compared to 13.0% of placebo-treated-subjects (p=0.004 compared to placebo).  
 
The PSG data showed that the mean overnight heart rate at Week 28 was reduced by 
3.3 bpm in the placebo group and 4.8 bpm in the high-dose PHEN/TPM group 
compared to their respective baseline values (Table 67).  The difference between the 
placebo and high-dose PHEN/TPM group was not statistically significant.   
 
Manual measurements of heart rate were obtained in study OB-204 at every study visit. 
The PHEN/TPM-treated group experienced a LS mean increase in heart rate of 7.7 bpm 
compared to a 1.7 bpm increase in the placebo-treated group (p = 0.07) after 28 weeks 
of treatment (Table 68). 
 

Table 67:  Mean overnight heart rate during polysomnography – Study OB-204 

 Placebo 

 

N=21 

PHEN/TPM 

15/92 

N=19 

 Baseline Week 28 Baseline Week 28 

Mean overnight heart 
rate (bpm) by PSG 
averaged over 8 hours 

68.1 64.8 71.6 66.9 

 

Table 68:  Change in blood pressure and heart rate from baseline to Week 8 and 
Week 28 with LOCF 
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Any conclusions regarding these results from the overnight polysomnogram testing are 
limited and do not necessarily suggest a profile of reduced risk of cardiovascular events 
with PHEN/TPM use.  While it is true that a blunted nocturnal dip in blood pressure and 
heart rate are associated with increased cardiovascular adverse events, these data 
have been primarily obtained from ambulatory blood pressure monitoring over a 24-hour 
period to document the patterns of blood pressure and heart rate. There is also 
evidence to suggest that in hypertensive conditions that result in loss of nocturnal blood 
pressure reduction, nocturnal bradycardia is partially preserved, and therefore, one 
would need blood pressure to confirm a uniformly normal night-time dip.71   
 
Heart rate outliers 
 
Mean change in blood pressure and heart rate by heart rate outlier status 
 
Subjects in the 1-year safety cohort with heart rate elevations were defined as having 
an increase in heart rate >10 bpm over baseline at two or more consecutive visits or 
having a heart rate >90 bpm at two or more consecutive visits during the double-blind 
treatment period.  Of the 3,807 subjects with blood pressure and heart rate 
measurements at baseline and Week 56 or study exit, there were a higher proportion of 
PHEN/TPM-treated subjects who met the definition of having a heart rate elevation 
compared to placebo-treated subjects (18.2% placebo, 27% low-dose, 26.5% mid-dose, 
30.8% high-dose). 
 
Mean SBP decreased in both heart rate subgroups with PHEN/TPM-treated subjects 
experiencing similar or larger mean reductions in SBP compared to placebo-treated 
subjects (Table 69).  Between subgroup comparisons of corresponding treatment 
groups showed larger mean SBP reductions in non-heart rate outliers except for the 
high-dose PHEN/TPM treatment group. 
 
                                            
71 Portaluppi, F et al.  Circadian rhythms and cardiovascular health.  Sleep Medicine Reviews. 2011: 1-16 
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Mean DBP decreased in nearly all treatment groups for both heart rate subgroups, with 
larger reductions observed in the mid- and high-dose PHEN/TPM groups compared to 
placebo group in both subgroups. 
 
As expected there were larger increases in mean heart rate in heart rate outliers 
compared to non-heart rate outliers.  Within the heart rate outlier subgroup, only 
treatment with high-dose PHEN/TPM resulted in a mean increase over placebo (+0.4 
bpm). 
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Table 69:  Change in blood pressure and heart rate from baseline to Week 
56/Early Termination – Heart rate elevation subgroups – 1-year cohort (safety set) 
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In the 1-year safety cohort, there were six subjects with atrial fibrillation [placebo 2/1561 
(0.1%) and PHEN/TPM 4/2318 (0.2%)].  Because elevations in heart rate are 
associated with atrial fibrillation, it should be noted there were 3 heart rate outliers 
treated with PHEN/TPM who reported an adverse event of atrial fibrillation versus none 
treated with placebo.  In the non-heart rate outlier group, there were 2 subjects treated 
with placebo and 1 subject treated with high-dose PHEN/TPM with an adverse event of 
atrial fibrillation.  Of the six subjects in the 1-year safety cohort who reported atrial 
fibrillation, three (1 placebo, 2 PHEN/TPM-treated) were considered SAEs due to 
hospitalization due to a cardiac arrhythmia and were included in the sponsor’s major 
adverse cardiovascular event analyses. 
 
The narratives of these events follow with a temporal plot of SBP and HR.  The 
horizontal axis corresponds to study visits.  Visit 1 corresponds to the screening visit 
and Visit 2 represents baseline.  Subject 160-109, treated with mid-dose PHEN/TPM, 
had an increase in heart rate of 20 bpm over baseline at a clinic visit approximately two 
weeks prior to the atrial fibrillation event.  Subject 153-036, treated with high-dose 
PHEN/TPM, experienced an elevation in heart rate once treatment started which was 
sustained until Visit 10.  His heart rate decreased over the next several clinic visits to his 
baseline value and was slightly below his baseline heart rate when he was found to be 
in atrial fibrillation.    
 
Placebo 
Subject 160-100: atrial fibrillation with rapid ventricular response  Baseline BP 114/66 HR 72 
A 67-year-old Caucasian female with a history of obesity, signed informed consent on  and was randomized to placebo 
on  The last dose of study drug was on Study Day 393  The subject completed the study per protocol on 
Study Day 394 . On that same date, during the final study visit, the subject underwent a routine study 
electrocardiogram, which revealed atrial fibrillation with rapid ventricular response and a heart rate of 110 bpm. The subject was 
transferred to the emergency room for evaluation and was subsequently admitted to the hospital. Physical examination on 
admission revealed a blood pressure of 180/96 mmHg, respirations of 24 breaths per minute, and an irregular heart rate of 140 
bpm. The subject denied shortness of breath, palpitations, nausea, diaphoresis, orthopnea, paroxysmal nocturnal dyspnea, or 
dyspnea on exertion. Laboratory testing revealed a creatine phosphokinase of 86 U/L, creatine kinase-MB of 0.6 ng/mL, and 
troponin I <0.10 ng/mL. A chest X-ray was normal.  An electrocardiogram revealed atrial fibrillation with rapid ventricular response, 
inferior and lateral ST-T changes poss bly due to myocardial ischemia or rhythm. An echocardiogram revealed borderline concentric 
left ventricular hypertrophy with an ejection fraction of 50–55%. Treatment of the event included enoxaparin, aspirin, warfarin, 
metoprolol, and diltiazem. The subject recovered from the event and was discharged from the hospital on . The 
subject’s medical history includes hypertension, dyslipidemia, tonsillectomy, tubal ligation, arthritic joint discomfort, urinary tract 
infection, postmenopausal status, heart murmur, and recurrent yeast infections. Concomitant medications included ibuprofen, 
multivitamin, vitamin D, lisinopril, and lovastatin. The investigator considered the event of atrial fibrillation with rapid ventricular 
response as mild in severity and not related to study drug. 
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PHEN/TPM mid-dose 
Subject 160-109: atrial fibrillation.  Baseline BP 106/74 HR 60 
A 67-year-old Caucasian female with a history of obesity, signed informed consent on  and was randomized to 
PHEN/TPM 7.5/46 mg on . At Visit 3,  BP was 107/76 and HR was 76. At Visit 4,  BP was 
110/72 and HR was 80 (a 20 bpm increase from baseline).  On Study Day 43 , the subject presented to the 
emergency room and was admitted with complaints of palpitations without chest pain. The subject’s heart rate was reportedly 160 
bpm. A rhythm strip showed evidence of atrial fibrillation with rapid ventricular response versus paroxysmal supraventricular 
tachycardia. After two 10 mg doses of intravenous diltiazem, the subject converted to sinus rhythm. An electrocardiogram showed 
normal sinus rhythm with occasional premature ventricular complexes and evidence of a right bundle branch block. Additional 
treatment of the event included aspirin and atenolol. The subject recovered from the event on Study Day 43 ). The 
subject was discharged from the hospital on Study Day 44 . The study drug was interrupted from Study Day 43 

 to Study Day 48  The subject was placed on atenolol from  and from   
She was placed on metoprolol on  12.5 mg for prophylaxis for arrhythmia and was continuing medication at the end of the 
study.  The subject continued in the study. The subject’s medical history includes past tobacco use, hypothyroidism, cataracts 
bilateral eyes, dyslipidemia, ear infection, asthma, varicose veins, hemorrhoids, gastroesophageal reflux disease, osteoarthritis of 
the neck and shoulder, back pain, frequent headaches, hysterectomy, tubal ligation, recurrent urinary tract infections, basal cell 
carcinoma of the nose, partial thyroidectomy, keratoses, right breast biopsy (benign), bladder lift, thyroid nodule (benign), Mohs 
procedure on nose for basal cell carcinoma, and allergy to sulfa. Concomitant medications included probiotic acidophilus, 
hydrocodone/APAP, acetaminophen, pantoprazole, aspirin, Fioricet, albuterol, multivitamins, omega 3 fish oil, selenium, antioxidant 
formula, atorvastatin, calcium, and levothyroxine. The investigator considered the event of atrial fibrillation as severe in severity and 
not related to study drug. 
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PHEN/TPM high-dose 
Subject 153-036: atrial fibrillation  Baseline BP 143/95, HR 60 
A 59-year-old Caucasian male with a history of obesity, signed informed consent on  and was randomized to 
PHEN/TPM 15/92 mg on . On , BP was 120/80 and HR was 80 bpm.  On  BP 130/90 
and HR 80 bpm, On , BP was 132/84 and HR was 84 bpm.  On  2008 BP 148/100 and HR 76 bpm.  On 

 BP 132/84, HR 64 bpm.  On , BP 124/78, HR 62 bpm.  On Study Day 274 ), the 
subject was admitted to the hospital for treatment of a left t bial plafond fracture with associated metatarsal fractures (non-serious 
adverse events). In a pre-operative holding area, the subject was found to be in atrial fibrillation. Laboratory testing revealed a 
sodium of 140, potassium of 3.5, chloride of 187, carbon dioxide of 25, blood urea nitrogen of 12, creatinine of 1.0, and glucose of 
106 (units and normal ranges not provided). The subject’s blood pressure was 144/86 mmHg with a pulse of 118 beats per minute 
and respirations of 19. An electrocardiogram revealed atrial flutter with variable atrioventricular block. On that same date, 
transthoracic echocardiogram revealed mildly dilated left ventricle chamber size, mild concentric left ventricular hypertrophy, mildly 
dilated left atrium, and normal ventricular systolic function. Treatment of the event included diltiazem and fondaparinux. On an 
unknown date during the hospitalization, the atrial fibrillation spontaneously converted to normal sinus rhythm. On Study Day 277 

 the subject recovered from the event and was discharged from the hospital. The study drug was interrupted from 
Study Day 245  to Study Day 278  The subject’s medical history includes hypertension, dyslipidemia, 
sleep apnea, benign prostatic hypertrophy, erectile dysfunction, depression, benign prostatic hypertrophy, seasonal allergies, and 
left wrist fracture. Concomitant medications included metoprolol, fluticasone, lisinopril, aspirin, vardenafil, diltiazem, venlafaxine, and 
citalopram. The investigator considered the event of atrial f brillation as moderate in severity and not related to study drug. 
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Rate-pressure product 
The rate-pressure product (RPP) is defined as the product of heart rate (bpm) and SBP.  
The applicant divided the RPP by 1000 for this analysis.  RPP has been shown to 
correlate with myocardial oxygen demand.  The applicant analyzed the change in RPP 
from baseline to Week 56 with LOCF for the 1-year safety cohort and several 
subgroups.  There were no statistically significant differences between the PHEN/TPM-
treated groups compared to placebo-treated groups (Table 72).   
 
The RPP was also calculated for the subgroups with/without heart rate elevations and 
with/without hypertension (Table 72).  For heart rate outliers, statistically significant 
increases from baseline in RPP were observed in all treatment groups, although 
numerically smaller in PHEN/TPM-treated versus placebo-treated.  For subjects with 
hypertension at baseline, statistically significant mean reductions in RPP were observed 
in the placebo, mid- and high-dose PHEN/TPM groups.  None of the comparisons 
between placebo and PHEN/TPM groups were statistically significant. 
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Table 72:  Change in RPP at Week 56 with LOCF – 1-year cohort, heart rate 
subgroups, hypertension subgroups 

 
Source:  Applicant’s Table 9, CV risk assessment report – CR submission 
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The change in rate-pressure product for the 2-year cohort at Week 56 and Week 
108/Early Termination visit is presented in the table below.  The changes in RPP in the 
PHEN/TPM-treated group were directionally favorable and similar to placebo. 
 

Table 73:  Change in RPP for the two-year cohort at Week 56 and Week 108/Early 
termination – 2-year cohort (safety set) 

 Placebo 
N=227 

PHEN/TPM 
7.5/46 
N=153 

PHEN/TPM 
15/92 
N=295 

n [1] 227 153 295 
Baseline [2] mean 
(SD) 

9.06 (1.61) 9.21 (1.49) 9.29 (1.61) 

Week 56 mean (SD) 8.72 (1.50) 8.92 (1.63) 8.90 (1.48) 
Mean change (SD) -0.34 (1.64) -0.28 (1.78) -0.38 (1.68) 
    
n [1] 227 153 295 
Week 108/ET mean 
(SD) 

8.80 (1.56) 9.01 (15.7) 9.16 (1.55) 

Mean change -0.26 (1.69) -0.20 (1.84) -0.13 (1.64) 
Rate-pressure Product (RPP) is calculated as (heart rate * systolic blood pressure) * 10^(-3). 
[1] n is the number of subjects with both baseline and post-baseline measurements 
[2] Baseline is defined as the last measurement obtained on or before the first dose date of 
double-blind study medication of OB-303. 
Source:  OB-305 CSR Post text table 14.4.4.24 
 
It is uncertain whether these changes in RPP have any predictive value regarding risk of 
major adverse cardiovascular events.  However, it is reassuring that the PHEN/TPM-
treated groups did not show large directionally unfavorable mean differences from 
placebo-treated groups. 
 
Predictive indices for Major Cardiovascular Events 
 
The applicant employed two indices, the Cooper Clinic Mortality Risk Index 72 and 
Framingham Risk Score (FRS), to assess whether treatment with PHEN/TPM changed 
risk scores.  
 
The Cooper Clinic Mortality Risk Index (published in 2005) was derived and validated in 
men age 20-69 years old without a history of coronary heart disease, stroke, or cancer 
at baseline.  The participants were predominantly non-Hispanic whites and college 
graduates.  The algorithm factored in blood pressure, lipids, age, heart rate, smoking 
status, cardiorespiratory fitness, and presence of obesity and diabetes.  The purpose of 
the index was to predict 15-year all-cause mortality risk.  The largest and only 
statistically significant LS mean (SE) placebo-subtracted difference in the Cooper Risk 

                                            
72 Janssen I et al.  The Cooper Clinic Mortality Risk Index:  Clinical score sheet for men.  Am J Prev Med 2005;23 
(3):2005 
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Mortality Index score was between the high-dose PHEN/TPM group and placebo group 
(LS mean (SE) -1.08 (0.42), p=0.01) in the pooled studies OB-302 and OB-303 at Week 
56.   
 
The change in Framingham 10-year risk of coronary heart disease was evaluated in one 
of the pivotal Phase 3 trials, OB-303.  At baseline the mean FRS was <5% overall, 
which is considered low risk.  The LS mean difference from the placebo group was 
small, -0.5% and -0.7%, in the mid- and high-dose PHEN/TPM groups, respectively but 
achieved statistical significance (0.0052 and <0.0001, mid- and high-PHEN/TPM 
groups, respectively). 
 
Although the trend is reassuring, the clinical implication of these small mean changes in 
the Cooper Clinic Mortality Risk Index and Framingham Risk Scores with PHEN/TPM 
over placebo, especially for women, is unclear.  Longer-term follow-up is needed to 
examine if this change in risk score translates into improvement in cardiovascular co-
morbidity and mortality in obese adults. 

 

Major Cardiovascular Event Analysis 
 
FDA convened the EMDAC on March 28-29, 2012, to discuss the cardiovascular safety 
requirements for obesity drug approval.  This meeting was designed to be similar to the 
FDA advisory committee held in July 2008 to discuss the role of cardiovascular 
assessment in the pre-approval and post-approval settings for drugs and biologics 
developed for the treatment of type 2 diabetes mellitus.   
 
The guidance for developing new drugs or biologics for the treatment of type 2 diabetes, 
issued subsequent to the 2008 meeting, recommends that pharmaceutical companies 
show that their therapies do not result in an unacceptable increase in cardiovascular 
risk. 73  This recommendation also applies to products that do not have a signal of 
cardiovascular harm in non-clinical or clinical studies.   
 
The March 2012 advisory committee similarly recommended that sponsors of obesity 
drugs even without a theoretical risk or signal for CV harm should be required to rule out 
a certain degree of excess CV risk prior to approval. 
 
The PHEN/TPM clinical development program, completed prior to the March 2012 
EMDAC recommendations, was not designed to seek a cardiovascular prevention 
indication or rule out cardiovascular risk; therefore, the clinical trials were not sufficiently 
powered to evaluate the effect of PHEN/TPM treatment on cardiovascular outcomes.  

 
73 Guidance for industry: Diabetes mellitus—evaluating cardiovascular risk in new antidiabetic therapies to treat 
type 2 diabetes. In: Guidances (drugs). United States Food and Drug Administration. 2008. 
http://www fda.gov/downloads/Drugs/GuidanceCompliance 
RegulatoryInformation/Guidances/ucm071627.pdf. Accessed 13 Jan 2012. 
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As a result, recruitment of an appropriate at-risk population, prespecification of 
cardiovascular events of interest, and a priori adjudication of major adverse 
cardiovascular events was not incorporated into the clinical trial protocols.  As part of 
the response to the CR letter, the applicant conducted post-hoc analyses of MACE in 
the PHEN/TPM clinical program.  The FDA has also conducted several analyses of the 
unadjudicated CV adverse events collected in the PHEN/TPM clinical development 
program. 
 
Applicant’s assessment of MACE in PHEN/TPM clinical development program 
 
MACE endpoints defined and adjudicated by the applicant are as follows: 

 Cardiovascular Death, MI, and Stroke (Applicant Adjudicated); 
 

 Jupiter major adverse cardiovascular events (Applicant Adjudicated): 
Cardiovascular Death, MI, Stroke, Coronary Revascularization, and Unstable 
Angina; 

 
 FDA MACE (Applicant Adjudicated): Cardiovascular Death, MI, Stroke, Coronary 

Revascularization, Unstable Angina, and Congestive Heart Failure; 
 

 Revised FDA MACE (Applicant Adjudicated): Cardiovascular Death, Acute 
Coronary Syndrome (Non-fatal MI and Unstable Angina), Cerebrovascular 
Events (Non-fatal Stroke and Transient Ischemic Attack), Coronary 
Revascularization, Hospitalization for Heart Failure, Stent Thrombosis, 
Hospitalization for Other Cardiovascular Causes, Carotid Artery 
Revascularization, Peripheral Vascular Revascularization, Lower Extremity 
Amputation, Hospitalization for Cardiac Arrhythmia; 

 
 Cardiac Disorders System Organ Class (SOC) SAEs: All SAE preferred terms 

mapping to the Medical Dictionary for Regulatory Activities (MedDRA) Cardiac 
Disorders SOC; 

 
 Cardiovascular and Neurovascular SAEs: All SAE preferred terms mapping to 

the MedDRA Cardiac Disorders SOC, and SAEs with preferred terms of deep 
vein thrombosis, hypertension, hypotension, brain stem infarction, cerebral 
infarction, cerebrovascular accident, hemorrhage intracranial, transient ischemic 
attack, chest pain, non-cardiac chest pain, and pulmonary embolism 

 
A by-study listing of the terms captured by these cardiovascular endpoint definitions is 
listed in Table 74.  The collection of events for adjudication by the applicant occurred 
after the study blind was broken.  Listings of SAEs were reviewed and a list of specific 
SOCs and preferred terms were developed to capture all MACE in the clinical 
development program.  Events which mapped to these SOCs and preferred terms were 
identified and collected for review.  The review included the SAE narrative and available 
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source data, such as medical records.  Each case was evaluated based on the 
recommendations of the July 2009 draft recommendations for standardized definitions 
for cardiovascular outcome trials.  The adjudication was performed by an internal 
medical reviewer of the applicant.  The cases and applicant’s adjudication of each were 
subsequently sent to an independent cardiologist for review.  According to the applicant, 
this review did not result in any changes to the original applicant adjudication.  The 
narratives of all these events were submitted to the Division and reviewed by the clinical 
reviewer in Appendix 9.4.  There were a total of 49 events according to the applicant’s 
definitions occurring in 43 subjects.  Of the 49 events, this reviewer disagrees with the 
classification of one of the events (hospitalization for unstable angina for subject 199-
037 treated with high-dose PHEN/TPM).  It is this clinical reviewer’s opinion that 
removing this event is unlikely to affect the analyses as this same subject also 
experienced a coronary revascularization procedure.  Since both the coronary 
revascularization procedure and hospitalization for unstable angina are identically 
classified into the various composites used in these analyses, this subject would have 
been counted only once in each composite analysis even though he experienced two 
events.  
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causes 
115-018 Placebo Myocardial 

ischemia 
NA      X 

120-018 PHEN/TPM Hypotension NA      X 
124-040* Placebo TIA TIA    X  X 
124-040* Placebo Brain stem 

infarction 
Stroke X X X X  X 

128-047 PHEN/TPM Hypertension NA      X 
129-002 PHEN/TPM Chest pain NA      X 
130-050 Placebo Coronary 

artery disease 
Coronary 
revascularization 

 X X X X X 

131-042 PHEN/TPM MI MI 
Coronary 
revascularization 

X X X X X X 

138-146 Placebo Hypertension NA      X 
143-037 Placebo Cardio-

respiratory 
arrest 

CV death X X X X X X 

148-160 Placebo Non-cardiac 
chest pain 

NA      X 

154-021 Placebo Chest pain NA      X 
156-021 PHEN/TPM Cerebral 

infarction 
Stroke X X X X  X 

160-100 Placebo Atrial fibrillation Hospitalization 
for cardiac 
arrhythmia 

   X X X 

160-109 PHEN/TPM Atrial fibrillation Hospitalization 
for cardiac 
arrhythmia 

   X X X 

165-071 PHEN/TPM Tachycardia NA     X X 
166-006 PHEN/TPM Hypotension NA      X 
172-088 PHEN/TPM Deep vein 

thrombosis 
NA      X 

172-104 Placebo Non-cardiac 
chest pain 

NA      X 

172-108 Placebo Chest pain NA      X 
188-052 PHEN/TPM MI MI 

Coronary 
revascularization 

X X X X X X 

193-032 Placebo Coronary 
artery disease 

Coronary 
revascularization 

 X X X X X 

199-037* PHEN/TPM Acute coronary 
syndrome 

Coronary 
revascularization 

 X X X X X 

199-037* PHEN/TPM Angina 
pectoris 

Hospitalization 
for unstable 

 X X X X X 
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Using these subjects with events, the applicant calculated annualized incidence rates, 
hazard ratios by Cox proportional hazard analysis, and 95% confidence intervals which 
are presented in Table 75.  Figure 16 is a forest plot of the hazard ratio and 95% 
confidence interval for the comparison of total PHEN/TPM versus placebo for the 
incidence of cardiovascular events in each of the composite cardiovascular endpoints.   
 
For each composite endpoint, the number of events was small.  This is consistent with 
expectations, given that the population recruited for the PHEN/TPM clinical 
development program was mostly younger women.  The first four composite analyses 
were applicant adjudicated.  The Cardiac disorders SOC SAEs and Cardiovascular or 
Neurovascular SAEs were automatically mapped from the verbatim terms to MedDRA 
preferred terms and SOCs. 
 
In the strictest definition of MACE defined as CV death, non-fatal MI, or non-fatal stroke, 
there were 12 subjects who experienced these events.  Of these 12, 3 subjects (124-
040, 131-042, and 147-038) experienced multiple events.  The number of total subjects 
and not the number of total events were used to generate the analysis results.   
 
In the broadest MACE composite, Cardiovascular/Neurovascular SAEs, all SAEs with a 
preferred term mapping to the MedDRA Cardiac Disorders SOC were included plus 
certain applicant selected preferred terms such as chest pain, non-cardiac chest pain, 
hypertension, and hypotension.  These events are non-specific and do not necessarily 
reflect a major cardiovascular event of interest.  For example, one placebo event of 
hypotension was associated with pneumonia, possible allergic reaction to Simcor, and a 
subsequent diagnosis of mesothelioma.  Therefore, one should be cautious when 
interpreting the meaningfulness of these analyses. 
 

Table 75:  Annualized incidence rates for event outcomes – all exposed subjects 
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Figure 16:  Forest plot for comparison of PHEN/TPM to placebo for incidence of 
major adverse cardiovascular events – All exposed subjects 

 
 
FDA analyses of MACE events in PHEN/TPM clinical development program 
 
Because the adverse events were not prospectively adjudicated, nor was there a 
procedure for internal post-hoc adjudication, the Division utilized a listing of preferred 
terms within a particular topic of interest with Standardized MedDRA74 Queries (SMQs) 
for assessment of CV risk as a reasonable approach for this analysis.  Table 76 
demonstrates the SMQs that were considered for these analyses.  More narrow SMQs 
are subsumed by broader SMQs as one moves to the left in the table. 
 

                                            
74 MedDRA - the Medical Dictionary for Regulatory Activities - is a medical terminology used to classify adverse 
event information associated with the use of biopharmaceuticals and other medical products. 
http://www meddramsso.com  Accessed 23 April 2012. 
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 In the 1- and 2-year safety cohorts, higher proportions of subjects treated with 
placebo compared to those treated with PHEN/TPM had categorical increases in 
blood pressure. 

 In the 1-year safety cohort, mean heart rate increased by 0.6 bpm in the mid-
dose PHEN/TPM group compared to placebo (p=0.29) and by 1.6 bpm in the 
high-dose PHEN/TPM group at compared to placebo (p<0.0001). 

 In the 1-year and 2-year safety cohorts, higher proportions of subjects treated 
with PHEN/TPM compared to subjects treated with placebo had categorical 
increases in heart rate. 

 Higher proportions of subjects treated with high-dose PHEN/TPM compared to 
mid-dose PHEN/TPM had categorical increases in heart rate. 

 In the 2-year safety cohort, the mean treatment difference in SBP over placebo 
was -0.8 mmHg (p=0.63 versus placebo) in mid-dose PHEN/TPM-treated 
subjects and +0.3 mmHg (p=0.78 versus placebo) in high-dose PHEN/TPM-
treated subjects.   

 In the 2-year safety cohort, the mean treatment difference in DBP over placebo 
was +0.1 mmHg (p=0.95 versus placebo) in mid-dose PHEN/TPM-treated 
subjects and +0.7 mmHg (p=0.49 versus placebo) in high-dose PHEN/TPM-
treated subjects.   

 In the 2-year safety cohort, mean heart rate increased by 0.9 bpm in the mid-
dose PHEN/TPM group compared to placebo (p=0.47) and by 1.3 bpm in the 
high-dose PHEN/TPM group compared to placebo (p=0.18). 

 Subgroups based on baseline characteristics such as age, sex, race, 
hypertension, diabetes in the 1-year cohort, demonstrated similar changes in 
blood pressure and heart rate that were consistent with the total 1-year summary 
results.  In general, treatment with high-dose PHEN/TPM resulted in greater 
increases in heart rate compared to treatment with mid-dose PHEN/TPM. 

 Consistent with “regression to the mean,” subjects with baseline heart rate <60 
bpm experienced the greatest mean increases in heart rate and subjects with 
baseline heart rate >90 bpm experienced mean decreases in heart rate across all 
treatment groups.  In subjects with baseline heart rate between 60 and 90 bpm 
increases in mean heart rate were consistent with the overall pattern of heart rate 
in the 1-year cohort with a 0.8 bpm increase over placebo in the mid-dose 
PHEN/TPM group and 1.6 bpm increase over placebo in the high-dose 
PHEN/TPM group. 

 A higher proportion of PHEN/TPM-treated subjects had significant heart rate 
elevations defined as heart rate increase greater than 10 bpm or heart rate 
greater than 90 bpm at two consecutive clinic visits compared to placebo-treated 
subjects.  Of the PHEN/TPM treated individuals, higher proportions were treated 
with high-dose PHEN/TPM. 

 Overnight polysomnogram measurements of heart rate showed a reduction in 
heart rate in both placebo and PHEN/TPM groups from baseline.  However, 
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daytime heart rate measurements demonstrated a mean increase of 6 bpm over 
placebo with high-dose PHEN/TPM-treatment at Week 28.   

 An analysis of the rate-pressure product demonstrated similar mean reductions 
in all treatment groups in the 1-year cohort.   

 In heart rate outliers, the rate-pressure product increased in all treatment groups, 
however, the RPP in PHEN/TPM-treated groups was equal or lower than the 
placebo-treated group. 

 Two predictive indices of cardiovascular risk, the Cooper Clinic Mortality Risk 
Score and Framingham Risk Score, showed small reductions in scores with high-
dose PHEN/TPM treatment compared to placebo treatment of -1.1 (p=0.01) and -
0.7 (p<0.0001), respectively.  The clinical implication of these statistically 
significant small mean changes with PHEN/TPM over placebo, especially for 
women, is unclear.   

 The FDA MACE analyses of Broad and Narrow SMQs evaluated a very small 
number of subjects with events, 35 and 15 respectively, in the PHEN/TPM 
clinical development program.  The relative risk point estimates for the Broad 
SMQ were <1.0 with the upper bounds of the 95% CI <2.0.  Neither the Broad or 
Narrow SMQ analyses were adjudicated and omitted the one cardiovascular 
death occurring in a placebo-treated subject due to MedDRA standard coding of 
cardiopulmonary arrest.  

 The traditional MACE composite applicant adjudicated endpoint of cardiovascular 
death, non-fatal myocardial infarction, and non-fatal stroke occurred in 12 
subjects (5 placebo, 7 PHEN/TPM) with a hazard ratio of 0.84 (95% CI 0.26, 
2.64).   

 
There is substantial evidence that resting heart rate is an important risk factor in the 
assessment of an individual’s cardiovascular risk.  Treatment with PHEN/TPM is 
associated with a small mean increase in heart rate and therefore healthcare providers 
and patients must be made aware of this risk.  However the benefits of treatment with 
PHEN/TPM must also be considered which include favorable changes in other 
cardiovascular risk factors such as blood pressure, triglycerides, and HDL-C.  
Consideration of all these variables supports approval of PHEN/TPM with labeling that 
informs healthcare providers and patients of the evidence, the limitations, and ways to 
mitigate the risk.  In addition, further research will be required to prospectively 
determine the effect of PHEN/TPM on cardiovascular outcomes in obese adults. 

7.4 Supportive Safety Results 

7.4.1 Common Adverse Events 

Many of the TEAEs that occurred in 5% of subjects in the 1-year cohort were also noted 
in the 2-year cohort; however, these cohorts are not mutually exclusive.  Table 82 
summarizes the TEAEs that occurred in 5% in any treatment group for the 1-year and 
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2-year safety cohorts.  The highlighted rows suggest a dose-response in frequency of 
adverse events with increasing PHEN/TPM doses.  Paraesthesia, constipation, dry 
mouth, and dysgeusia were the TEAEs that increased in a dose-dependent manner in 
both the 1-year and 2-year safety cohorts.  The preferred terms of insomnia and 
dizziness demonstrated a dose-response in the 1-year cohort and occurred in a higher 
proportion of PHEN/TPM-treated subjects compared to placebo-treated subjects in the 
2-year cohort.  Additional TEAEs with a 5% occurrence and a dose-response only in 
the 2-year safety cohort included sinusitis, procedural pain, cough, fatigue, alopecia, 
and anxiety.  It is important to note that in the 1-year cohort, the preferred terms of 
cough, anxiety, and alopecia were reported more frequently in the PHEN/TPM-exposed 
group compared to the placebo-exposed group, although with an incidence below 5%. 
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7.4.2 Laboratory Findings 

Metabolic acidosis 
Metabolic acidosis is in the Warnings and Precautions section of the topiramate label.  
As defined as a TEAE, metabolic acidosis and acidosis-related AEs were uncommon.  
There were 7 subjects in the 2-year safety cohort who reported an AE of blood 
bicarbonate decreased (0.4%, placebo, 1.3% mid-dose, 1.4% high-dose). 
 
Over the 2-year study period, fasting blood chemistries including bicarbonate were 
evaluated at screening and at Weeks 4, 8, 16, 28, 40, 56, 84, 96, and at the end of 
treatment.  There were no arterial blood gases obtained within the PHEN/TPM 
development program.  There were no established intervention procedures for 
bicarbonate values less than 21 mEq/L.  Mean serum bicarbonate increased 
approximately 0.7 mEq/L in the mid-dose PHEN/TPM group, 0.2 mEq/L in the high-dose 
PHEN/TPM group, and 2.2 mEq/L in the placebo group.   
 
It is this clinical reviewer’s opinion, however, that looking at central tendency measures 
does not convey the clinically significant bicarbonate reductions observed with this drug.  
An analysis that accounts for subjects that obtain a subnormal level of bicarbonate while 
on PHEN/TPM may describe a more clinically relevant picture.  Therefore, the applicant 
was asked to conduct several additional analyses regarding the number and frequency 
of subjects with a subnormal serum bicarbonate using the cutoffs of <21 mEq/L at any 
time (Table 83) and persistently (Table 84).  Persistence was defined as two 
consecutive visits below the given threshold or a value below the given threshold at the 
final visit. 
 
In the 2-year safety cohort, 28% of PHEN/TPM-treated subjects experienced at least 
one serum bicarbonate less than 21 mEq/L versus 4.0% of placebo-treated subjects.  A 
higher proportion of subjects experienced a low serum bicarbonate value in the first 
year of treatment. 
 

Table 83:  Number (%) of subjects with serum bicarbonate <21 mEq/L – 2-year 
cohort (safety set) 

 Placebo 
N=227 
n (%) 

PHEN/TPM 
7.5/46 
N=153 
n (%) 

PHEN/TPM 
15/92 
N=295 
n (%) 

TOTAL 
PHEN/TPM 
N=448 
n (%) 

Weeks 0 to 108 9 (4.0) 35 (22.9) 90 (30.5) 125 (27.9) 
Week 0 to 56 7 (3.1) 34 (22.2) 83 (28.1) 21 (4.7) 
Week 56 to 108 2 (0.9) 6 (3.9) 15 (5.1) 21 (4.7) 
Source:  IR response submitted 1/18/12 submission number 0070 
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The number of subjects with persistently abnormal serum bicarbonate values defined as 
low bicarbonate at 2 or more consecutive visits or a value below the given threshold at 
the final visit also demonstrated a dose response with PHEN/TPM treatment. 
 

Table 84:  Number (%) of subjects with persistently low serum bicarbonate – 2-
year cohort (safety set) 

 Placebo 
N=227 
n (%) 

PHEN/TPM 
7.5/46 
N=153 
n (%) 

PHEN/TPM 
15/92 
N=295 
n (%) 

TOTAL 
PHEN/TPM 
N=448 
n (%) 

Serum 
bicarbonate <21 
mEq/L 

0 6 (3.9) 20 (6.8) 26 (5.8) 

Serum 
bicarbonate <17 
mEq/L 

0 0 1 (0.3) 1 (0.2) 

Decrease from 
baseline >5 
mEq/L 

4 (1.8) 20 (13.1) 48 (16.3) 68 (15.2) 

Source:  Supporting Table 14.4.4.15, Pg 32, OB-305 CSR 
Persistence defined as two or more consecutive visits or a value below the given threshold at the 
final visit 
Data from studies OB-303/305 
 
The applicant submitted the plot of mean serum bicarbonate over time in the 2-year 
cohort in subjects with a serum bicarbonate <21 mEq/L at any time post-randomization 
during Weeks 0 to 108 which is presented below.  As can be seen in Figure 17, the 
reduction in serum bicarbonate occurred generally within the first four weeks of 
treatment and then steadily increased over time approaching baseline, suggesting that 
the effect was transient.  This same pattern was observed in the 1-year cohort.  This 
information regarding the 1-year cohort was presented as shown in Figure 18 at the July 
15, 2010 advisory committee meeting.   
 

Figure 17:  Study OB-305:  Plot of mean serum bicarbonate over time in subjects 
with a bicarbonate <21 mEq/L at any time post-randomization during Week 0 to 
Week 108 
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Source:  Response to FDA IR.  Submission 0070. 18 January 2012 
 

Figure 18:  1-year safety cohort:  Plot of mean serum bicarbonate values over 
time in subjects with a bicarbonate <21 mEq/L at any time post-randomization 
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Source:  Submitted to FDA August 2010 
 

Although these plots suggest that this effect is transient, it is of concern that the 
reduction in bicarbonate levels observed with PHEN/TPM treatment may be associated 
with nephrolithiasis and increased bone turnover leading to osteoporosis.  The following 
sections discuss the occurrence of nephrolithiasis and bone health in the 1-year and 2-
year safety cohorts. 
 

Nephrolithiasis 
 

In the PHEN/TPM clinical development program there was a higher incidence of 
nephrolithiasis in PHEN/TPM-treated versus placebo-treated subjects.  In the all 
subjects safety cohort which added subjects from the 6-months study OB-301, there 
were a total of 27 subjects with an AE of nephrolithiasis, 22 (81.5%) were treated with 
PHEN/TPM (Table 85).  In the 2-year safety cohort there were 6 subjects with an AE of 
nephrolithiasis.  All were treated with PHEN/TPM (Table 86).  

Table 85:  Number (%) of subjects with TEAE of nephrolithiasis – All subjects 
cohort (safety set) 

 
 

Placebo 
 
N=1719 

PHEN/TPM 
3.75/23 
N=240 

PHEN/TPM 
7.5/46 
N=604 

PHEN/TPM 
15/92 
N=1715 

PHEN/TPM 
TOTAL 
N=2559 
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n (%) n (%) n (%) n (%) n (%) 
Nephrolithiasis 5 (0.3) 1 (0.4) 1 (0.2) 20 (1.2) 22 (0.9) 
Source:  Includes data from studies OB-202/DM-230, OB-301, OB-302, OB-303 
 

Table 86:  Number (%) of subjects with TEAE of nephrolithiasis – 2-year cohort 
(safety set) 

 Placebo 
N=227 
n (%) 

PHEN/TPM 
7.5/46 
N=153 
N (%) 

PHEN/TPM 
15/92 
N=295 
n (%) 

PHEN/TPM  
TOTAL 
N=448 
n (%) 

Nephrolithiasis 0 2 (1.3) 4 (1.0) 6 (1.1) 
Source:  Table 14.4.1.3 CSR OB-305 

 
 Bone Health 
 
Total bone mineral content by DEXA 
Concern for increased bone turnover associated with topiramate use in premenopausal 
women with epilepsy and in women using topiramate for migraine prophylaxis has been 
reported in the literature.75,76 
 
Dual-energy x-ray scans were performed on a subset of subjects in studies OB-302 and 
OB-303 to assess changes in body composition such as fat mass versus lean body 
mass.  The applicant was asked to submit information regarding bone mineral density 
using information generated from the DEXA scans.  The sponsor responded in italics 
below (Submission 0006; 12 March 2010) 
 
The DEXA scans were specifically conducted in sub-groups of patients in studies OB-
302 and OB-303 to assess changes in body composition (e.g., fat mass versus lean 
body mass) during these one-year weight loss studies. Accordingly, the scanning 
protocol and analytic procedures were optimized for this purpose. 
 
Accepted procedures for measurement of bone mineral density (also using DEXA as 
the imaging technology) require that image slices be obtained at specific anatomic sites 
(with narrow spatial tolerances) in order to measure both surface area and density of 
the target structure. For intra-subject comparisons, the same anatomic targets must be 
imaged at each time point. 
 
The images generated by DEXA scans for assessment of body composition do not 
produce images of the specific anatomic loci required for reliable measurement of bone 
mineral density. Therefore, we are unable to extract reliable, reproducible bone mineral 

                                            
75 Heo K et al.  The effect of topiramate monotherapy on bone mineral density and markers of bone and 
mineral metabolism in premenopausal women with epilepsy.  Epilepsia 2011; 52 (10):1884-1889. 
76 Ali I et al.  Migraine prophylaxis with topiramate and bone health in women.  Headache 2011; 613-16. 
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density data from the body composition scans that were collected as part of these 
studies. 
 
On July 9, 2010 (Submission 0034) the applicant sent the following information 
regarding this issue of bone health. 
 
However, if the potential effects of PHEN/TPM on bone health remain an area of 
concern, we have conducted further evaluations on our whole-body DEXA images in an 
attempt to detect changes in overall bone mass. At week 56, there were no significant 
reductions in bone mass from baseline in any treatment group, and importantly, no 
PHEN/TPM group exhibited changes in bone mass that were significantly different from 
placebo. 
 
This information was also presented at the July 15, 2010 advisory committee meeting 
and is listed in the table below.  There was no consistent pattern observed with this 
analysis.  Subjects treated with low- and high-dose PHEN/TPM demonstrate a greater 
numerical reduction in total bone mass than subjects treated with placebo and mid-dose 
PHEN/TPM.  Subjects treated with mid-dose PHEN/TPM demonstrated an increase in 
total bone mass.  No definitive conclusions can be drawn from the results of this post-
hoc analysis in a small subset subjects.  No analysis of bone health was undertaken in 
study OB-305.   

Table 87:  Change in total bone mass (g) from baseline to Week 56 LOCF in 
subset of patients from studies OB-302 and OB-303 

Bone Mineral 
Content (g) 

Placebo PHEN/TPM 
3.75/23 

PHEN/TPM 
7.5/46 

PHEN/TPM 
15/92 

n 71 14 27 90 
Baseline total bone 
mass 

2565 2589 2514 2616 

LS mean (SE) change 
at Week 56 (LOCF) 

-0.17 (14.7) -21.02 (34.2) 33.54 (25.7) -4.91 (13.35) 

P-value compared to 
placebo 

-- 0.58 0.25 0.81 

n is the number of subjects with values at both time points 
Source:  Table 90 Submission 0034 7 July 2010 

 
Fractures 
The following table lists the number and percentage of fractures within the 1-year safety 
cohort.  All fracture events were <1%.  No particular fracture occurred in all PHEN/TPM 
treatment groups.  This table does not provide the total number of subjects who 
experienced a fracture, as one subject could have experienced several fractures during 
one event and be listed several times in Table 88.   

Table 88:  TEAE of fracture in 1-year cohort (safety set) 

 Placebo 
 
N=1561 
n (%) 

PHEN/TPM 
3.75/23 
N=240 
n (%) 

PHEN/TPM: 
7.5/46 
N=498 
n (%) 

PHEN/TPM 
15/92 
N=1580 
n (%) 

PHEN/TPM 
Total 
N=2318 
n (%) 
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Foot fracture 9 (0.6) 0 3 (0.6) 5 (0.3) 8 (0.3) 
Tooth fracture 5 (0.3) 0 1 (0.2) 6 (0.4) 7 (0.3) 
Ankle fracture 2 (0.1) 0 0 4 (0.3) 4 (0.2) 
Wrist fracture 2 (0.1) 0 2 (0.4) 2 (0.1) 4 (0.2) 
Fibula fracture 1 (0.1) 0 0 3 (0.2) 3 (0.1) 
Hand fracture 1 (0.1) 0 1(0.2) 2 (0.1) 3 (0.1) 
Stress facture 2 (0.1) 1 (0.4) 1 (0.2) 0 2 (0.1) 
Clavicle fracture 2 (0.1) 0 0 1 (0.1) 1 (0.04) 
Tibia fracture 1 (0.1) 1 (0.4) 0 1 (0.1) 2 (0.1) 
Upper limb fracture 1 (0.1) 0 1 (0.2) 1 (0.1) 2 (0.1) 
Patella fracture 0 0 0 2 (0.1) 2 (0.1) 
Facial bone fracture 0 0 1 (0.2) 0 1 (0.04) 
Femur fracture 0 0 1 (0.2) 0 1 (0.04) 
Fractured coccyx 1 (0.1) 0 0 0 0 
Hip fracture 0 0 1 (0.2) 0 1 (0.04) 
Impacted fracture 0 0 0 1 (0.1) 1 (0.04) 
Rib fracture 0 0 1 (0.2) 0 1 (0.04) 
Sternal fracture 1 (0.1) 0 0 0 0 
Ulna fracture 1 (0.1) 0 0 0 0 
Source:  Table 43 ISS submitted with CR 
Includes data from OB-202/DM-230, OB-302, OB-303 

 
To evaluate if there were more subjects who experienced any fracture with PHEN/TPM 
treatment versus placebo, study OB-303’s database was searched for fracture TEAEs.  
There were a total of 53 subjects who experienced a fracture.  There were 21 (2.1%) in 
the placebo group, 14 subjects (2.8%) in the mid-dose PHEN/TPM group and 18 
subjects (1.8%) in the high-dose PHEN/TPM group.  Only two subjects in study OB-303 
experienced more than one fracture.  One high-dose PHEN/TPM-treated subject 
experienced two separate adverse events of chipped or broken teeth and 1 mid-dose 
PHEN/TPM-treated subject experienced in the same event a broken left foot and broken 
left wrist. 
 
No markers of bone turnover such as osteocalcin were measured in the PHEN/TPM 
clinical development program.  Further analysis of PHEN/TPM effect on bone health will 
be required as a post-marketing study. 
 
Assessment of kidney related laboratory values 
 
Assessment of hypokalemia 
 
The applicant was asked to conduct additional analyses summarizing the incidence of 
hypokalemia by categorical cutoffs.  As was seen in the 1-year safety cohort (for further 
details please see the first cycle review of NDA 22580) a higher incidence of 
hypokalemia suggesting a dose-response relationship was observed.  Within the 1-year 
safety cohort approximately 9.1% of PHEN/TPM-exposed individuals versus 2.4% of 
placebo-exposed individuals had a potassium <3.5 mmol/L.  In the 2-year safety cohort 
16.5% of PHEN/TPM-exposed versus 6.2% of placebo-exposed had a potassium <3.5 
mmol/L.  The majority of individuals with hypokalemia were taking a non-potassium 
sparing diuretic.  At final study visit the percentage of subjects with hypokalemia is 
similar across treatment groups.  The applicant submitted the trajectory of mean serum 
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potassium levels over time in subjects with a potassium <3.5 mmol/L at any time after 
randomization (Figure 19).  The number and percentage of subjects over the 2-year 
time period who either started or changed potassium supplements was requested.  The 
results of this analysis demonstrated that 3.5% of placebo-treated subjects versus 6.3% 
of PHEN/TPM-treated subjects started/changed potassium supplements.  Therefore, 
although the submitted data suggests a return to baseline potassium values, it is 
uncertain whether the hypokalemia observed with PHEN/TPM treatment is an inherent 
transient effect or if the addition of potassium supplements contributes to the upward 
trend in potassium levels, or possible a combination of both factors. 
 

Table 89:  Incidence of hypokalemia in the 2-year safety cohort  

 Placebo 
N=227 
n (%) 

PHEN/TPM 
7.5/46 
N=153 
n (%) 

PHEN/TPM 
15/92 
N=295 
n (%) 

TOTAL 
PHEN/TPM 
N=448 
n (%) 

K <3.5 mmol/L at 
any time post-
randomization 

14 (6.2) 21 (13.7) 53 (18.0) 74 (16.5) 

K <3.5 mmol/L at 
final visit 

4 (1.8) 2 (1.3) 6 (2.0) 8 (1.8) 

Persistent K <3.5 
mmol/L 

5 (2.2) 7 (4.6) 19 (6.4) 26 (5.8) 

Source:  Response to FDA IR Submission 70, Table S14.1 January 18, 2012 
Persistence defined as two or more consecutive visits or a value below the given threshold at the 
final visit 
Data from studies OB-303/305 
 

Figure 19:  Plot of mean serum potassium over time in subjects with a serum 
potassium <3.5 mmol/L at any time post randomization from Week 0 to Week 108  
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Source:  Response to FDA IR Submission 70, Figure S14.4.1 
 

Increase in creatinine/renal-related adverse events 
 
It was noted during the review that there was a dose response in the percentage of 
subjects with a creatinine value above the upper end of normal of 1.4 mg/dL in the 2-
year cohort (1.3% placebo, 2.0% mid-dose, 4.4% high-dose).  The applicant was asked 
to submit additional analyses of the number and percentage of subjects in the 1-year 
and 2-year safety cohorts with a serum creatinine increase of 0.3 mg/dL or a creatinine 
increase 50% higher than baseline at any time post-randomization and at the final 
study visit.   
 
In the 1-year and 2-year safety cohorts, there was a dose response relationship 
observed in the percentage of subjects with a serum creatinine of 0.3 mg/dL or higher 
over baseline or serum creatinine  50% higher than baseline (Tables 90 and 91).  
Analysis of the mean values over time in all subjects and in only subjects experiencing 
an increase in serum creatinine suggests an initial increase in the early weeks of 
treatment, followed by a gradual decrease.  However, the mean serum creatinine levels 
remain elevated over baseline in the 1-year and 2-year cohorts (Figures 20 and 22).   
 

Table 90:  Increases in serum creatinine by categorical cutoffs – 1-year safety 
cohort 

 Placebo 
 
N=1561 
n (%) 

PHEN/TPM
3.75/23 
N=240 
n (%) 

PHEN/TPM:
7.5/46 
N=498 
n (%) 

PHEN/TPM 
15/92 
N=1580 
n (%) 

PHEN/TPM 
Total 
N=2318 
n (%) 
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Subjects with sCr  0.3 mg/dL higher than baseline 
At any time post randomization 31 (2.0) 5 (2.1) 36 (7.2) 132 (8.4) 173 (7.5) 
At final visit post randomization 9 (0.6) 1 (0.4) 5 (1.0) 29 (1.8) 35 (1.5) 
      
Subjects with sCr  50% higher than baseline 
At any time post randomization 10 (0.6) 2 (0.8) 10 (2.0) 45 (2.8) 57 (2.5) 
At final visit post randomization 1 (0.1) 1 (0.4) 2 (0.4) 7 (0.4) 10 (0.4) 
Source:  Response to FDA IR Submission 71 Table S26.1.1 January 20, 2012 
Includes data from OB-202/DM-230, OB-302, OB-303 

 

Figure 20:  Plot of mean serum creatinine over time in all subjects– 1-year safety 
cohort 

 

Figure 21:  Plot of mean serum creatinine over time in only subjects with a SCr  
0.3 mg/dL higher than baseline – 1-year safety cohort 
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Table 91:  Increases in serum creatinine by categorical cutoffs – 2-year safety 
cohort 

 Placebo 
N=227 
n (%) 

PHEN/TPM 
7.5/46 
N=153 
n (%) 

PHEN/TPM 
15/92 
N=295 
n (%) 

TOTAL 
PHEN/TPM
N=448 
n (%) 

Subjects with sCr  0.3 mg/dL than baseline 
At any time post randomization 7 (3.1) 9 (5.9) 36 (12.2) 45 (10.0) 
At final visit post randomization 1 (0.4) 2 (1.3) 0 2 (0.4) 
     
Subjects with sCr  50% higher than baseline 
At any time post randomization 4 (1.8) 5 (3.3) 11 (3.7) 16 (3.6) 
At final visit post randomization 1 (0.4) 0 1 (0.3) 1 (0.2) 
Source:  Response to FDA IR Submission 71 Table S26.1.1 January 20, 2012 
Includes data from OB-303/OB-305 
 

Figure 22:  Plot of mean serum creatinine over time all subjects – 2-year safety 
cohort 
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Figure 23:  Plot of mean serum creatinine over time in only subjects with a SCr  
0.3 mg/dL higher than baseline – 2-year safety cohort 

 

 
Patient profiles of a subset of subjects (i.e. those treated with mid-dose PHEN/TPM) 
that experienced an increase serum creatinine  0.3 mg/dL were requested by the 
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Division and reviewed by a nephrology board certified FDA medical officer.  The 
following is from his review in italics. 
 
Based on the longitudinal profile of mean serum creatinine (sCr) over time, which 
suggests a PHEN/TPM-associated increase during approximately the first four weeks of 
drug administration followed by a return toward baseline, subject profiles were reviewed 
for the 19 subjects in the mid-dose group (1-year cohort) who had sCr rise >0.3 mg/dL 
during the first four weeks. The primary purpose for this review was to explore potential 
explanations for these increases and to determine whether, at the subject level, sCr 
tends to return to baseline. 
 
The mean (SD) age of the 19 subjects who had a sCr rise >0.3 mg/dL during the first 
four weeks was 54 (8) years. Sixteen (84%) of the subjects in this subset were white, 
and the remaining 3 were black; eight (42%) were women. The mean (SD) estimated 
GFR at baseline, calculated with the CKD-EPI equation, was 83.8 (21.5) ml/min/1.73m2, 
with a range of 44-116 ml/min/1.73m2. 
 
Concomitant medications that can affect renal function were commonly prescribed 
among these 19 subjects, including NSAIDs (8 of 19), diuretics (12 of 19; typically 
HCTZ), and/or antagonists of the renin-angiotensin system (9 of 19). Furthermore, 
these medications were often co-prescribed. Medical histories of osteoarthritis were 
common, which could lead to underreporting of over-the-counter NSAID use as well. 
These drugs, especially when used in combination, can attenuate the kidney’s ability to 
autoregulate GFR; therefore, any study drug-induced changes in GFR could be 
accentuated. Because I only assessed a single subgroup defined by outcome, however, 
it is unknown whether the concomitant prescription of these drug classes modifies the 
risk for PHEN/TPM-associated changes in sCr. 
 
Nine (47%) of the 19 subjects who had a sCr rise of >0.3 mg/dL during the first four 
weeks had an on-drug return to within 0.1 mg/dL of baseline at some time following the 
4-week value with continued dosing. Changes in concomitant medications (e.g., 
reducing dosages of ACE/ARB, etc.) did not appear to account for these reductions 
according to the medication records.  For the remaining subjects, sCr typically partially 
returned to baseline; sCr did not continue to rise during the study for any subject 
studied. In general, on-drug sCr fell within 4-12 weeks of the peak value, although some 
subjects exhibited reductions in sCr over extended follow-up (36-52 weeks). For the few 
subjects with sCr data available following discontinuation of study drug, follow-up values 
(approximately a month after discontinuation) had returned to baseline. 
 
BUN typically, but not universally, mirrored the increases in sCr during the first four 
weeks. BUN would not be expected to increase if the mechanism of sCr elevation was 
solely a result of inhibited secretion of Cr in the proximal tubule. The general pattern of 
increased BUN and Cr along with the apparent reversibility would be consistent with, 
but not diagnostic of, a hemodynamic cause of reduced GFR. 
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Urine creatinine data were not submitted, precluding definitive comment on urinary 
albumin. Nevertheless, it appears that levels of urinary albumin were quite low (or 
undetectable) for these patients during study; therefore, they provide little additional 
information. 
 
Taken in isolation, the increase in sCr observed in these subjects could simply be 
regression to the mean since a “case” was defined as a >0.3 mg/dL increase during the 
first 4 weeks. However, previously submitted data suggest that this occurred with 
greater frequency in the PHEN/TPM groups than the placebo group, suggesting a drug 
effect. The available data (BUN mirroring sCr, apparent reversibility when drug is 
discontinued, and the frequency of total or partial resolution with continued dosing) 
would be more consistent with a mechanism of reduced GFR than inhibition of tubular 
secretion of Cr. For completeness, I am not aware of a plausible reason to suspect a 
transient increase in Cr generation. Further study using measured GFR (e.g., 
iothalamate-GFR) as an outcome would be required to better establish the mechanism. 
It should also be noted that even if it is determined that PHEN/TPM causes a reduction 
in GFR via a hemodynamic mechanism, it is unknown whether this would be 
renoprotective (similar to ACE inhibition) or potentially harmful with continued dosing 
(e.g., cyclosporine).  
 
The applicant provided the following rationale for the observed effect of PHEN/TPM on 
creatinine levels.  Due to topiramate’s mild diuretic properties, volume depletion may be 
greater initially in subjects treated with mid- and high-dose PHEN/TPM causing the 
increase in creatinine.  Since creatinine secretion and reabsorption is regulated by 
several renal transporters, the applicant also postulated that topiramate may block 
creatinine secretion into the renal tubules through its inhibitory potential of renal 
transporters such as OAT3 and OCT1 in the proximal tubule.  Finally, they attributed the 
reduction in creatinine over time to a gradual reduction in lean body mass related to 
chronic weight loss.   
 
Elimination of creatinine is a function of glomerular filtration and tubular secretion.  
While the increase in creatinine associated with PHEN/TPM may be related to fluid 
shifts and changes in lean muscle mass or topiramate’s inhibition of the tubular 
secretion of creatinine, it could also due to a reduction in the glomerular filtration rate 
(GFR) of the kidney.  The applicant has not provided mechanistic studies of topiramate 
and renal tubule transporter interactions that would support the argument that the 
increase in creatinine is related to transporter inhibition.  Further elucidation of the 
mechanism of PHEN/TPM’s effect on creatinine will be required in post-marketing 
studies to include topiramate/renal tubule transport interaction studies and clinical 
studies directly measuring and comparing GFR in obese adults with varying degrees of 
kidney function treated with placebo versus PHEN/TPM. 
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PHEN/TPM is primarily cleared through the kidney.  The incidence of renal and urinary 
disorders TEAEs were higher in the PHEN/TPM-exposed group compared to the 
placebo-exposed group in the 1-safety year cohort.  However, the incidences of the 
preferred terms did not exceed 2% for any treatment groups.  The most common TEAE 
was pollakiuria (frequent urination) for placebo and PHEN/TPM-exposed individuals.   
 
The incidences of an AE that mapped to the MedDRA preferred terms of “renal failure”, 
“acute renal failure”, or “acute kidney injury” (AKI) in the PHEN/TPM clinical 
development program by preferred are listed below.   

Table 92:  Subjects with an AE of related to renal failure in PHEN/TPM clinical 
development program 

 
 
Narratives of these AEs were requested and were also reviewed by the nephrology 
board certified FDA medical officer (comments in italics following narrative).  
 
High-dose PHEN/TPM 
 
 Subject 303-123-029, Renal failure, high-dose PHEN/TPM 

 
71-year-old African-American male with a history of obesity, hypertension, and dyslipidemia, was 
randomized into PHEN/TPM 15 mg/92 mg in study OB-303 on  At screening, BUN (16 
mg/dL) and creatinine (1.12 mg/dL) were normal while estimated creatinine clearance was low (80 
mL/min). On study Day 27  subject experienced mild renal insufficiency with a serum 
creatinine of 1.34 mg/dL and a concurrent AE of mild hypokalemia. On Study Day 49  his 
serum creatinine was 1.41 mg/dL but returned to normal for the remaining visits, while the subject 
remained on treatment. As presented in the table below, creatinine clearance continued to be in mildly 
impaired throughout the study with an end of study value of 79 mL/min The investigator considered the 
event of mild renal insufficiency and mild hypokalemia as not related to study drug and there was no 
change in dosing of study drug. The subject completed the study on study drug. The event of 
hypokalemia resolved on Study Day 80 ). The event of mild renal insufficiency was listed 
as ongoing at the time of study completion. Subject’s other medical history includes smoking, and 
abdominal distasis hernia. Concomitant medications include aspirin, fish oil, hydrochlorothiazide, 
nifedipine ER, and simvastatin. 
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Insufficient data to adjudicate a cause. Review of the Cr trend, however, suggests an 
AKI event between study days 130 and 211 (Cr 0.90 to 1.50 mg/dL), which was not 
followed by a return to baseline. The cause for this event is unknown. 
 
Assessment of drug-induced liver injury 
 
In the 2-year safety cohort, the incidence of ALT and AST elevations were similar 
between treatment groups.  There was a numerical imbalance noted for the number of 
subjects with an ALT >3x ULN [1 (0.4%) in placebo, 0 mid-dose PHEN/TPM, 5 (1.7%) 
high-dose PHEN/TPM].  Three instances of ALT >3x ULN occurred during the first year 
of treatment and two occurred during the second year of treatment with PHEN/TPM.  In 
the three instances where ALT >3x ULN occurred during the first year of treatment, ALT 
values returned to normal and remained normal during the second year.  All 5 subjects 
in the high-dose PHEN/TPM group with ALT elevations >3x ULN completed the study 
on study drug.  For context, in the 1-year safety cohort which contained a greater 
number of subjects there was no imbalance in numbers of subjects with ALT elevations 
>3x ULN (placebo 15 subjects (1.0%); total PHEN/TPM 21 subjects (0.9%).   
 
Evidence for potential severe hepatotoxicity may be signaled by a set of findings called 
Hy’s Law defined as an increase in transaminases and a rise in bilirubin to 2x ULN in 
the absence of concurrent hepatic infection, hepatotoxic drugs, cholestasis or injury.  
There were no incidences of Hy’s Law within the 2-year safety cohort.  There were no 
incidences of hepatic failure within the 2-year safety cohort.  The most common 
hepatobiliary TEAEs were related to cholelithiasis.   
 

Table 93:  Summary of significant elevations in liver-related laboratory values – 2-
year safety cohort  

Reference ID: 3159813



Clinical Review-Complete response submission 
MD Roberts, MD 
NDA 22580 
QSYMIA, Phentermine/Topiramate extended-release 
 

197 

 
Source:  OB-305 CSR, Table 66 

7.4.3 Vital Signs 

Vital signs 
The following tables summarize the mean changes in SBP, DBP, heart rate, and rate-
pressure product in subjects with a baseline and Week 108 measurement in the 2-year 
safety cohort.  Table 94 presents the numbers and percentages of subjects with 
categorical increases in SBP, DBP, and heart rate at any time point during the 2-year 
study period.  The percentages of subjects with categorical increases in SBP and DBP 
from baseline were lower in the PHEN/TPM groups than in the placebo group.  The 
percentages of subjects with increases in heart rate >5, >10, and >15 bpm were lower 
in the placebo group than in the PHEN/TPM groups. 
 

Table 94:  Changes in Blood Pressure (mmHg) from baseline to Week 108 –2-year 
cohort (safety set) 

 Placebo PHEN/TPM 
7.5/46 

PHEN/TPM 
15/92 

Number of subjects with 
baseline and endpoint 
measurements at Week 108 

n=197 n=129 n=248 

Systolic blood pressure (mmHg) 
Baseline mean (SD) 128.4 (14.45) 127.9 (11.71) 126. 4 (13.61) 
Week 108 mean change -4.2 (15.12) -5.0 (14.29) -3.9 (14.00) 
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 Placebo 
N=227 
n (%) 

PHEN/TPM 
7.5/46 
N=153 
N (%) 

PHEN/TPM 
15/92 
N=295 
n (%) 

>15 bpm 90 (39.6) 64 (41.8) 143 (48.5) 
>20 bpm 49 (21.6) 26 (17.0) 76 (25.8) 
Includes data from Studies OB-303 and OB-305 
Baseline is the last measurement obtained on or before the first dose date of 
double-blind study drug in study OB-303 
All measurements taken during the randomized, double-blind treatment period of 
OB-303/305 are considered 
Source:  Applicant’s Table 14.4.4.20, OB-305 CSR 

 
The rate pressure product (RPP), defined as the product of heart rate and SBP, has 
been shown to correlate with myocardial oxygen demand.  The table below summarizes 
the change in RPP (divided by 100) from baseline to Week 108.  The mean change in 
RPP from baseline was -2.2 for the placebo group, -2.0 for the mid-dose PHEN/TPM 
group and -0.6 for the high-dose PHEN/TPM group. 
 

Table 96:  Summary of rate-pressure product from baseline to Week 108 – 2-year 
cohort (safety set) 

 
 
Further discussion of cardiovascular parameters is included in Section 7.3.5 
Cardiovascular Risk Assessment of this review. 
 

7.4.4 Electrocardiograms (ECGs) 

In the 2-year safety cohort, 12-lead electrocardiograms were obtained at baseline, 
Week 56, and Week 108 or with study exit.  No clinically meaningful changes in mean 
duration of QT interval were reported.  The mean change in QT interval was 3.1 msec in 
the placebo group, 2.5 msec in the mid-dose PHEN/TPM group, and 1.8 msec in the 
high-dose group.   
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A thorough QT study was reviewed by the Agency’s interdisciplinary review team for QT 
studies during the first review cycle.  According to their review, the effect of PHEN/TPM 
on the QTc interval was evaluated in a randomized, double-blind, placebo- and active-
controlled (400 mg moxifloxacin), parallel group/crossover thorough QT/QTc study in 
112 healthy volunteers.  A total of 54 healthy individuals were administered PHEN/TPM 
7.5/46 mg at steady state and then titrated to PHEN/TPM 22.5/138 mg at steady state. 
In a study with demonstrated ability to detect small effects, the upper bound of the 90% 
confidence interval for the largest placebo-adjusted, baseline-corrected QTc based on 
study-specific correction was below 10 msec, the threshold for regulatory concern. 

7.4.5 Special Safety Studies/Clinical Trials 

The Fetal Outcomes Retrospective Topiramate Exposure Study (FORTRESS) was 
required by the FDA as part of the applicant’s complete response.  FORTRESS is a 
retrospective observational study utilizing existing electronic healthcare databases 
(HealthCore, OptumInsight, Kaiser Southern California, and Thomson Reuters) to 
estimate the prevalence ratios of oral clefts and major congenital malformations in the 
offspring of women exposed to topiramate during the first trimester of pregnancy when 
compared with women without first trimester topiramate exposure.  Preliminary results 
have been submitted to the FDA and have been reviewed by this reviewer and FDA 
staff epidemiologists.  Please see Section 7.6.2 for further details. 
 

7.4.6 Immunogenicity 

None 

7.5 Other Safety Explorations 

7.5.1 Dose Dependency for Adverse Events 

It has been noted throughout this review if adverse events were observed in a dose-
dependent manner. 
 
As a brief summary, changes in serum bicarbonate, potassium, and creatinine have 
been observed in a dose-dependent manner.  The TEAEs of paraesthesia, constipation, 
dry mouth, and dysgeusia were the TEAEs that increased in a dose-dependent manner 
in both the 1-year and 2-year safety cohorts.  The preferred terms of insomnia and 
dizziness demonstrated a dose-response in the 1-year cohort and occurred in a higher 
proportion of PHEN/TPM-treated subjects compared to placebo-treated subjects in the 
2-year cohort.  Additional TEAEs with a 5% occurrence and a dose-response only in 
the 2-year safety cohort included sinusitis, procedural pain, cough, fatigue, alopecia, 
and anxiety.   
 

Reference ID: 3159813



Clinical Review-Complete response submission 
MD Roberts, MD 
NDA 22580 
QSYMIA, Phentermine/Topiramate extended-release 
 

201 

Dose dependency for adverse events was reviewed during the first review cycle.  
Please refer to the clinical review of the original NDA application for further details.   

7.5.2 Time Dependency for Adverse Events 

Onset of adverse events was reviewed during the first review cycle.  Please refer to the 
clinical review of the original NDA application for further details. 

7.5.3 Drug-Demographic Interactions 

Drug-demographic interactions were explored in the 1-year safety cohort with regard to 
age and baseline BMI during the first review cycle.  Please refer to the clinical review of 
the original NDA application for further details. 
 

7.5.4 Drug-Disease Interactions 

This section focuses in greater detail on two disease conditions, diabetes and 
depression.  The data, submitted in the original application, for diabetes comes from the 
Phase 2 trials of diabetic subjects and the Phase 3 study OB-303 which allowed 
subjects with diabetes to enroll.  Comparisons of TEAEs by diabetic baseline status 
were analyzed using the 1-year safety cohort as this provided the largest number of 
subjects with diabetes.  For the PHEN/TPM-depression interaction, the 1-year safety 
cohort was analyzed as this provided the largest number of subjects and was submitted 
with the original application.   
 
By baseline diabetic status 
 
The Phase 2 program consisted of two completed proof-of-concept studies in obese 
subjects with type 2 diabetes; OB-202 and its 6-month extension study DM-230.  The 
only Phase 3 study that allowed patients with diabetes to participate was OB-303 and its 
extension study OB-305.  The total number of patients at baseline with type 2 diabetes 
randomized in these studies was 603 (Phase 2 n=210, Phase 3 n=393). 
 
Study OB-202 was a randomized, double-blind, placebo-controlled study in overweight 
and obese adults <70 years old with a BMI >27 kg/m2 and <45 kg/m2 with type 2 
diabetes (HbA1c >7.0 % and <12.0%) controlled by diet or oral antidiabetic medication.  
After 28 weeks of placebo or proprietary phentermine 15 mg and proprietary topiramate 
100 mg administered separately, the primary efficacy endpoint (change in HbA1c from 
baseline) between the two groups was assessed.  Eligible individuals could opt to 
continue for an additional 28 weeks (total 56 weeks) in their original randomized 
treatment groups as part of the extension study, DM-230.  The 6-month extension 
study, DM-230, used the fixed-dose proprietary once a day formulation of PHEN/TPM. 
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Management of diabetes 
In study OB-202, subjects with fasting blood glucose values > 220 mg/dL on two or 
more occasions since their previous study visit would initiate therapy with anti-diabetic 
medication, add additional medications to their treatment regimen, or increase the 
doses of medication that were currently used.  In study DM-230, the Division requested 
modification of these rules and required intervention if they had one or both of the 
following: 
 

 Two fasting blood glucose values greater than 200 mg/dL within a week, without 
an obvious intercurrent event, as reported to the site between visits or as 
evidenced based on a review of values recorded in their blood glucose logs 

 A HbA1c value > 8.5% from a scheduled study blood draw (Week 28 or Week 
44) 

 
The recommended algorithm for the initiation of anti-diabetic medications was that 
metformin be used initially and increased, as tolerated and required, to achieve 
glycemic goals up to a maximum of 2550 mg, followed by thiazolidinediones, and -
glucosidase inhibitors, and/or dipeptidyl peptidase-4 (DPP-4) inhibitors. Insulin 
secretogogues, including sulfonylureas and meglitinides, either alone or in combination 
with other medications, were reserved for subjects who could not achieve adequate 
control with other modes of treatment. 
 
In study OB-303, subjects with consistently elevated fasting blood glucose values were 
to initiate therapy with antidiabetic medications, increase the dosage of existing 
medication, or add an additional agent. For this study, actionable levels for glucose 
values were >240 mg/dL at Visits 4-7 (weeks 4- 16), >220 mg/dL at Visits 8-10 (weeks 
20-28), and >200 mg/dL at Visits 11-17 (weeks 32-56).  Subjects who noted 2 or more 
fasting glucose values that exceeded these thresholds in daily glucose monitoring logs 
during the week prior to a study visit would be considered appropriate for concomitant 
medication adjustment.   
 
Metformin was suggested as the initial therapy for newly emergent type 2 diabetes 
unless contraindicated in a specific subject. Insulin secretagogues, including 
sulfonylureas and meglitinides, either alone or in combination with other medications, 
were reserved for subjects who could not achieve adequate control with other modes of 
treatment. Insulins, incretins and thiazolidinediones were prohibited, and subjects 
requiring treatment with these medications were discontinued from the trial. 
 
Stopping rules for hyperglycemia 
In study OB-202, subjects whose fasting blood glucose remained greater than 240 
mg/dL after increasing their medications for glycemic management at each of three 
sequential visits were to be discontinued from study treatment and referred back to their 
primary healthcare provider for additional glycemic management. Subjects were allowed 
to continue attending study visits off study medication, and if glycemic control was 
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reestablished without requiring excluded medications, subjects could be restarted on 
treatment.  
 
In study DM-230, subjects whose fasting blood glucose remained greater than 200 
mg/dL or whose HbA1c remained greater than 8.5%, after increasing their medications 
for glycemic management at each of three sequential visits were to be discontinued 
from study treatment and referred back to their primary healthcare provider for 
additional glycemic management. Subjects were allowed to continue attending study 
visits off study medication, and if glycemic control was reestablished without requiring 
excluded medications, subjects could be restarted on treatment.  
 
In study OB-303, subjects whose fasting blood glucose remained greater than 240 
mg/dL after increasing their medications for glycemic management at each of 3 
sequential visits, or whose blood glucose could not be adequately controlled with the 
concomitant treatments allowed were to be discontinued from study treatment and 
referred back to their primary healthcare provider for additional glycemic management. 
Subjects could continue attending study visits off study medication, and if glycemic 
control was re-established without requiring excluded medications, subjects could be 
restarted on treatment. 
 
Subjects whose fasting blood glucose was < 72 mg/dL on two or more occasions, or 
who experienced any signs or symptoms associated with hypoglycemia, had their 
glycemic treatment doses reduced. Discontinuation of anti-diabetic therapy was 
considered if dose reductions were deemed inadequate to alleviate symptoms.  When 
discontinuing medications, sulfonylureas were discontinued first, followed by 
meglitinides, -glucosidase inhibitors and/or DPP-4 inhibitors, thiazolidinediones (OB-
202 and DM-230 only), and finally metformin. 
 
Baseline demographics 
In study OB-202, 79% of subjects completed the study.  At baseline, mean weight was 
96.4 kg, mean BMI was 35.2 kg/m2, and mean HbA1c was 8.7% (Table 97).  Of the 
original 210 subjects from study OB-202, 130 continued into DM-230.  Baseline HbA1c 
was 8.5% in the placebo group and 8.8% for the PHEN/TPM group.  Baseline 
characteristics for study OB-202 and its extension study DM-230 are listed in the table 
below.    

Table 97:  Summary of baseline characteristics – Study OB-202 and DM-230 

 OB-202 (safety set) DM-230 (6 month 
extension of OB-202) 
enrolled set 

 Placebo 
 
N=104 

Phen 15/ Tpm 
100 
N=102 

Placebo 
 
N=55 

PHEN/TPM 
15/92 
N=75 

HbA1c (%) mean 8.6  8.7 8.5  8.8 
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Weight (kg) mean 98.1 94.7 98.1 94.9 
BMI (kg/m2) mean 35.1 35.3 35.2 35.5 
Yr with T2DM n (%) 
<1 yr 
1-5 years 
5-10 years 
>10 years 

 
4 (4) 
43 (41) 
33 (32) 
24 (23) 

 
6 (6) 
32 (31) 
33 (32) 
31 (30) 

 
2 (4) 
24 (44) 
15 (27) 
14 (25) 

 
5 (7) 
21 (28) 
24 (32) 
25 (33) 

Naive to diabetic meds, n (%) 11 (11) 9 (9) 6 (11) 8 (11) 
Single oral anti-DM med 
Metformin alone 
Other monotherapy  

 
27 (26) 
6 (6) 

 
27 (26) 
3 (3) 

 
15 (27) 
1 (2) 

 
18 (24) 
3 (4) 

Mutiple oral anti-DM med 
2 medication 
 3 medications 

 
46 (44) 
14 (13) 

 
51 (50) 
12 (12) 

 
26 (47) 
7 (13) 

 
37 (49) 
9 (12) 

Source:  Table 8, OB-202 CSR; Table 6 DM-230 CSR 
 
In the subgroup of subjects in studies OB-303 and OB-305 with type 2 diabetes, the 
baseline HbA1c was much lower than in the Phase 2 studies.  In study OB-303, the 
mean HbA1c was 6.8% in all treatment groups.  In OB-305, the mean HbA1c was 6.9% 
in the placebo and high-dose PHEN/TPM groups and 7.3% in the mid-dose PHEN/TPM 
group. 
 
Selected endpoints of interest 
 
The primary endpoint was change in HbA1c in studies OB-202 and DM-230.  Change in 
HbA1c in study OB-303 and OB-305 were considered tertiary endpoints.  Across the 
different studies all PHEN/TPM treated groups experienced a decrease in HbA1c.  The 
treatment differences between placebo and PHEN/TPM-treated subjects ranged from -
0.2 in the extension OB-305 study (p=0.27) to -0.6 (p=0.0007) in study OB-202.   
 
Larger treatment differences in fasting serum glucose were observed between 
PHEN/TPM and placebo groups in studies OB-202 and DM-230 than observed in the 
Phase 3 diabetic subgroups.  All PHEN/TPM treatment groups experienced numerically 
favorable decreases in fasting serum glucose compared to placebo treatment groups. 
 
Reasons for the variable magnitude of treatment differences in HbA1c and fasting 
serum glucose between studies may be partly attributed to the severity of disease in the 
Phase 2 studies as evidenced by higher baseline HbA1c values compared to the Phase 
3 diabetic subgroups, the differences in blood glucose management between studies, 
and study design (original randomized cohort versus extension cohort). 
 

Table 98:  Changes in HbA1c and fasting serum glucose in subjects with diabetes 
- ITT (LOCF) 
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PHEN/TPM 7.5/46 26 9.0 (1.55) 7.0 (1.87) 0.0003 subgroup 
Week 108 PHEN/TPM 15/92 64 9.0 (0.98) 7.0 (1.45) <0.0001 

Source:  OB-202 CSR Table 12, DM-230 CSR Table 24.1,OB-303 CSR Table 66, OB-305 CSR Table 38 
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Overview of adverse events by baseline diabetic status in the 1-year safety cohort 
 
Within the 1-year safety cohort which included data from studies OB-202/DM-230, OB-302, and OB-303, 13.5% of 
individuals had diabetes at baseline.  No individuals with diabetes were exposed to low-dose PHEN/TPM treatment and 
only 68 (1.8%) were exposed to mid-dose PHEN/TPM treatment and 241 (6.2%) were exposed to high-dose PHEN/TPM 
treatment. 
 
There were no important differences between the baseline diabetic status subgroups in the overall incidences of TEAEs, 
SAEs, or DAEs (Table 101). 
 

Table 101:  Overview of adverse events by baseline diabetic status – 1-year cohort (safety set) 

 No diabetes at baseline Diabetes at baseline 
 Placebo

N=1347 
n(%) 

PHEN/TPM
3.75/23 
N=240 
n(%) 

PHEN/TPM
7.5/46 
N=430 
n(%) 

PHEN/TPM
15/92 
N=1339 
n(%) 

Placebo
N=214 
n(%) 

PHEN/TPM
3.75/23 
N=0 
n(%) 

PHEN/TPM
7.5/46 
N=68 
n(%) 

PHEN/TPM
15/92 
N=241 
n(%) 

Any TEAE 1010 
(75.0) 

192 (80.0) 379 (86.0) 1165 (87.0) 176 
(82.2) 

0 54 (79.4) 212 (88.0) 

Treatment emergent 
SAE 

45 (3.3) 6 (2.5) 10 (2.3) 47 (3.5) 7 (3.3) 0 4 (5.9) 10 (4.1) 

Discontinuation due to 
TEAE 

118 
(8.8) 

27 (11.3) 52 (12.1) 242 (18.1) 13 (6.1) 0 6 (8.8) 32 (13.3) 

Source:  Table 55, Pg 152 ISS submitted with CR  
Data from studies OB-202/DM-230, OB-302, OB-303 

 
Treatment-emergent adverse events by baseline diabetic status in the 1-year safety cohort 
 
The following table lists the TEAE by SOC that occurred in 5% of subjects with diabetes at baseline compared to 
subjects without diabetes at baseline (Table 102).  Within the TEAEs 5% group, the TEAEs that occurred with a greater 
frequency (> 1% difference) in high-dose PHEN/TPM subjects with diabetes at baseline than in high-dose PHEN/TPM 
subjects without diabetes at baseline included nausea, diarrhea, dizziness, muscle spasms, hypoglycemia, insomnia, 
depression, blurred vision, and eye pain.  
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Table 102:  Incidence of TEAE (  5% in diabetic subgroup) by baseline diabetic status – 1-year safety cohort 

 No diabetes at baseline Diabetes at baseline 
SOC 
    Preferred term 

Placebo
N=1347 
n(%) 

PHEN/TPM
3.75/23 
N=240 
n(%) 

PHEN/TPM
7.5/46 
N=430 
n(%) 

PHEN/TPM
15/92 
N=1339 
n(%) 

Placebo
N=214 
n(%) 

PHEN/TPM
3.75/23 
N=0 
n(%) 

PHEN/TPM
7.5/46 
N=68 
n(%) 

PHEN/TPM
15/92 
N=241 
n(%) 

Infections and 
infestations 

552 
(41.0) 

126 (52.5) 190 (44.2) 616 (46.0) 92 
(43.0) 

0 29 (42.6) 114 (47.3) 

Upper respiratory 
infection 

167 
(12.4) 

38 (15.8) 53 (12.3) 175 (13.1) 33 
(15.4) 

0 8 (11.8) 38 (15.8) 

Nasopharyngitis 113 
(8.4) 

30 912.5) 50 (11.6) 132 (9.9) 12 (5.6) 0 3 (4.4) 17 (7.1) 

Urinary tract infection 47 (3.5) 8 (3.3) 18 (4.2) 69 (5.2) 9 (4.2) 0 8 (11.8) 13 (5.4) 
Sinusitis 87 (6.5) 18 (7.5) 27 6.3) 113 (8.4) 11 (5.1) 0 7 (10.3) 10 (4.1) 
Influenza 59 (4.4) 18 (7.5) 22 (5.1) 57 (4.3) 10 (4.7) 0 1 (1.5) 12 (5.0) 
Gastrointestinal 
disorders 

341 
(25.3) 

73 (30.4) 172 (40.0) 629 (47.0) 53 
(24.8) 

0 23 (33.8) 95 (39.4) 

Constipation 84 (6.2) 19 (7.9) 65 (15.1) 216 (16.1) 12 (5.6) 0 10 (14.7) 39 (16.2) 
Dry mouth 37 (2.7) 16 (6.7) 62 (14.4) 272 (20.3) 6 (2.8) 0 5 (7.4) 29 (12.0) 
Nausea 58 (4.3) 14 (5.80 17 (4.0) 92 (6.9) 11 (5.1) 0 1 (1.5) 22 (9.1) 
Diarrhea 64 (4.80 12 (5.00 30 (7.0) 72 (5.4) 12 (5.6) 0 2 (2.9) 17 (7.1) 
Nervous system 
disorders 

272 
(20.2) 

58 924.2) 165 938.4) 579 (43.2) 45 
(21.0) 

0 17 (25.0) 106 (44.0) 

Paraesthesia 24 (1.8) 10 (4.2) 63 (14.7) 271 (20.2) 6 (2.8) 0 5 (7.4) 44 (18.3) 
Headache 133 

(9.9) 
25 (10.4) 32 (7.4) 144 (10.8) 12 (5.6) 0 3 (4.4) 23 (9.5) 

Dizziness 45 93.3) 7 (2.9) 34 (7.9) 110 (8.2) 8 (3.7) 0 2 (2.9) 26 (10.8) 
Dysgeusia 16 (1.2) 3 (1.3) 33 (7.7) 132 (9.9) 1 (0.5) 0 4 (5.9) 17 (7.1) 
Musculoskeletal and 
connective tissue 
disorders 

270 
(20.0) 

48 (20.0) 97 (22.6) 285 (21.3) 49 
(22.9) 

0 10 (14.7) 55 (22.8) 

Back pain 69 (5.1) 13 (5.4) 23 (5.3) 87 (6.5) 11 (5.1) 0 5 (7.4) 18 (7.5) 
Muscle spasms 29 (2.2) 7 (2.9) 10 (2.3) 35 (2.6) 6 (2.8) 0 4 (5.9) 11 (4.6) 
Metabolism and 
nutrition disorders 

84 (6.2) 12 (5.0) 40 (9.3) 109 (8.1) 37 
(17.3) 

0 10 (14.70 49 (20.3) 
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 No diabetes at baseline Diabetes at baseline 
SOC 
    Preferred term 

Placebo
N=1347 
n(%) 

PHEN/TPM
3.75/23 
N=240 
n(%) 

PHEN/TPM
7.5/46 
N=430 
n(%) 

PHEN/TPM
15/92 
N=1339 
n(%) 

Placebo
N=214 
n(%) 

PHEN/TPM
3.75/23 
N=0 
n(%) 

PHEN/TPM
7.5/46 
N=68 
n(%) 

PHEN/TPM
15/92 
N=241 
n(%) 

Hypoglycemia 2 (0.1) 0 0 4 (0.3) 8 (3.7) 0 1 (1.5) 13 (5.4) 
General disorders and 
administration site 
conditions 

163 
(12.1) 

32 (13.3) 76 (17.7) 254 (19.0) 37 
(17.3) 

0 7 (10.3) 49 (20.3) 

Fatigue 52 (3.9) 12 (5.0) 22 (5.1) 84 (6.3) 15 (7.0) 0 0 9 (3.7) 
Psychiatric disorders 151 

(11.2) 
34 (14.2) 66 (15.3) 301 (22.5) 21 (9.8) 0 8 (11.8) 61 (25.3) 

Insomnia 64 (4.8) 12 (5.0) 24 (5.6) 119 (8.9) 10 (4.7) 0 5 (7.4) 29 (12.0) 
Depression 30 (2.2) 8 (3.3) 12 (2.80 53 (4.0) 5 (2.3) 0 2 (2.9) 15 (6.2) 
Anxiety 23 (1.7) 7 (2.9) 9 (2.1) 53 (4.0) 6 (2.8) 0 0 12 (5.0) 
Eye disorders 137 

(10.2) 
32 (13.3) 68 (15.8) 186 (13.9) 26 

(12.1) 
0 4 (5.9) 50 (20.7) 

Vision blurred 48 (3.6) 15 (6.3) 17 (4.0) 70 (5.2) 7 (3.3) 0 3 (4.4) 16 (6.6) 
Eye pain 20 (1.5) 5 (2.1) 10 (2.3) 23 (1.7) 2 (0.9) 0 1 (1.5) 12 (5.0) 
Respiratory, thoracic 
and mediastinal 
disorders 

163 
(12.1) 

33 (13.8) 58 (13.5) 218 (16.3) 30 
(14.0) 

0 6 (8.8) 36 (14.9) 

Cough 43 (3.2) 8 (3.3) 17 (4.0) 67 (5.0) 11 (5.1) 0 2 (2.9) 9 (3.7) 
Source:  Submission 0056 Post-text tables 137 and 141 ISS  
Data from studies OB-202/DM-230, OB-302, OB-303 
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Adverse events of interest by baseline diabetes status 
 
Hypoglycemic events by baseline diabetic status 
Subjects were provided with a glucose monitoring and hypoglycemic event log to record 
daily fasting glucose values and any hypoglycemic events during the course of the 
study.  This log was reviewed at each visit by medically qualified site personnel. The log 
contained a section to record information about any hypoglycemic events (i.e., low 
blood sugars) that occurred, including the date and time of the event, the blood glucose 
reading at the time of the event, whether symptoms of low blood sugar were present, 
and whether the subject required assistance. 
 
If a subject reported having a low blood sugar, the data collected on the glucose 
monitoring and hypoglycemic event log was used along with the information on capillary 
blood glucose provided in the protocol to determine whether the event qualified as a 
hypoglycemic event and, if so, to determine the severity of the hypoglycemic event 
(Table 103). 
 
As applicable, these events were recorded on the adverse event log. In some cases, 
subjects would not have measured a glucose level; in those instances, only the 
symptoms were to be recorded as the adverse event unless it was deemed to be a 
hypoglycemic event by the investigator. Determining seriousness of the event was 
based on the definition of SAEs. 

Table 103:  Capillary blood glucose (From daily self monitoring of blood glucose)

In study DM-230 and OB-303, the table above was modified to record events with a 
blood glucose between 54-72 mg/dL with symptoms as an asymptomatic hypoglycemia 
AE.   
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In study OB-202 there were 5 (5%) subjects treated with placebo with 7 hypoglycemic 
events.  There were 6 (6%) subjects treated with PHEN/TPM with 9 hypoglycemic 
events.  None of the events qualified as an SAE. 
 
In the study DM-230 safety population of 130 subjects there were 5 (9.1%) subjects 
treated with placebo with 17 hypoglycemic events.  There were 12 (16.0%) subjects 
treated with PHEN15/TPM100 with 42 events.  None of the events were classified as 
serious.  One subject (Subject 0726) treated with PHEN15/TPM100 experienced 23 
hypoglycemic events during treatment (OB-202, 4 events; DM-230, 19 events); 15 of 
the events reported in that subject were asymptomatic; only three (13.0%) of the events 
were classified as treatment-related. 
 
In the integrated one-year safety cohort divided by baseline diabetic status, there were 
a total of 14 PHEN/TPM-treated diabetic subjects reporting a hypoglycemic AE and 8 
placebo-treated diabetic subjects reporting a hypoglycemic AE.  There were 6 non-
diabetic subjects reporting a hypoglycemic AE (2 placebo, 4 PHEN/TPM treated) 
 
The applicant was asked to submit a summary of all sub-normal glucose values (<50 
mg/dL) that occurred in the 6-month safety cohort which included studies OB-202, OB-
301 and the first 6 months of data from OB-302, and OB-303 and 1-year safety cohort 
which included the combined OB-202/DM-230, OB-302, and OB-303.  For both of these 
cohorts, subnormal glucose values were rare; there were 5 subjects with glucose values 
<50 mg/dL at any post-randomization visit in the 6-month cohort (4 on placebo and 1 on 
high-dose PHEN/TPM), and 5 subjects with glucose <50 mg/dL in the 1-year safety 
cohort (all 5 on placebo).  None of the subjects experiencing subnormal serum glucose 
values in either cohort were diabetic, and none were taking any anti-diabetic 
medications.  The one instance of subnormal glucose that occurred in a subject treated 
with high-dose PHEN/TPM was associated with an adverse event of “asymptomatic 
hypoglycemia” that had a duration of 1 day, was considered mild in severity, and 
resolved without treatment or sequlae. 
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Ophthalmic adverse events by baseline diabetic status in the 1-year safety cohort 
There were 15 (4.9%) PHEN/TPM-treated diabetic subjects experiencing a ophthalmic disorder targeted medical event 
compared with 42 (2.1%) PHEN/TPM-treated non-diabetic subjects within the 1-year cohort (Table 104).  The majority of 
the events were related to eye pain.  One mid-dose PHEN/TPM-treated subject with diabetes experienced the TEAE of 
glaucoma which was rated as moderate in severity.  There were 3 non-diabetic subjects (1 placebo, 2 PHEN/TPM 
treated) with the AE of glaucoma.  No events were classified as serious. 

Table 104:  Targeted medical event of Ophthalmic disorders by baseline diabetic status – 1-year cohort (safety 
set) 

 No diabetes at baseline Diabetes at baseline 
Targeted medical 
event class 
    Preferred term 

Placebo
N=1347 
n(%) 

PHEN/TPM
3.75/23 
N=240 
n(%) 

PHEN/TPM
7.5/46 
N=430 
n(%) 

PHEN/TPM
15/92 
N=1339 
n(%) 

Placebo
N=214 
n(%) 

PHEN/TPM
3.75/23 
N=0 
n(%) 

PHEN/TPM
7.5/46 
N=68 
n(%) 

PHEN/TPM
15/92 
N=241 
n(%) 

Ophthalmic disorders 
class 

25 (1.9) 6 (2.5) 10 (2.3) 26 (1.9) 2 (0.9) 0 2 (2.9) 13 (5.4) 

Eye pain 20 (1.5) 5 (2.1) 10 (2.3) 23 (1.7) 2 (0.9) 0 1 (1.5) 12 (5.0) 
Myopia 2 (0.1) 0 0 2 (0.1) 0 0 0 0 
Glaucoma 1 (0.1) 1 (0.4) 0 1 (0.1) 0 0 0 1 (0.4) 
Intraocular pressure 
increased 

1 (0.1) 0 0 1 (0.1) 0 0 1 (1.5) 0 

Open angle glaucoma 1 (0.1) 0 0 1 (0.1) 0 0 0 0 
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By baseline history of depression 
 
Overview of adverse events by depression baseline status in the 1-year safety cohort 
 
Within the 1-year safety cohort which included data from studies OB-202/DM-230, OB-
302, and OB-303, 20.6% of individuals had depression at baseline.   
 
Across all treatment groups including placebo, subjects with depression had a higher 
proportion of TEAEs.  Subjects with depression treated with placebo or high-dose 
PHEN/TPM had a higher proportion of TEAEs, treatment-emergent SAEs, and DAEs 
than their counterparts without depression (Table 105).  

Reference ID: 3159813



Clinical Review-Complete response submission 
MD Roberts, MD 
NDA 22580 
QSYMIA, Phentermine/Topiramate extended-release 
 

216 

Table 105:  Overview of adverse events by baseline diabetic status – 1-year cohort (safety set) 

 No depression at baseline Depression at baseline 
 Placebo

N=1227 
n(%) 

PHEN/TPM
3.75/23 
N=183 
n(%) 

PHEN/TPM
7.5/46 
N=393 
n(%) 

PHEN/TPM
15/92 
N=1274 
n(%) 

Placebo
N=334 
n(%) 

PHEN/TPM
3.75/23 
N=57 
n(%) 

PHEN/TPM
7.5/46 
N=105 
n(%) 

PHEN/TPM
15/92 
N=306 
n(%) 

Any TEAE 923 
(75.2) 

143 (78.1) 332 (84.5) 1099 (86.3) 263 
(78.7) 

49 (86.0) 92 (87.6) 278 (90.8) 

Treatment emergent 
SAE 

36 (2.9) 4 (2.2) 12 (3.1) 40 (3.1) 16 (4.8) 2 (3.5) 2 (1.9) 17 (5.6) 

Discontinuation due to 
TEAE 

89 (7.3) 22 (12.0) 49 (12.5) 217 (7.0) 42 
(12.6) 

5 (8.8) 9 (8.6) 57 (18.6) 

Source:  Table 57, Pg 158 ISS submitted with CR  
Data from studies OB-202/DM-230, OB-302, OB-303 

 
The following table summarizes targeted medical events by class and subclass for the subgroups of subjects with a 
history of depression and subjects without a history of depression in the 1-year safety cohort.  Across all treatment 
groups, subjects with a history of depression at baseline had a higher proportion of psychiatric-related AEs, primarily 
driven by the subclass of depression and sleep disorders.  It should be noted that the incidence of depression related AEs 
in the PHEN/TPM treatment groups relative to placebo were higher in both depression subgroups.  

Table 106:  Targeted medical events by baseline depression status – 1 year cohort (safety set) 

 No depression at baseline Depression at baseline 
Targeted medical 
event class 
    Subclass 

Placebo
N= 
n(%) 

PHEN/TPM
3.75/23 
N=240 
n(%) 

PHEN/TPM
7.5/46 
N=430 
n(%) 

PHEN/TPM
15/92 
N=1339 
n(%) 

Placebo
N=334 
n(%) 

PHEN/TPM
3.75/23 
N=57 
n(%) 

PHEN/TPM
7.5/46 
N=105 
n(%) 

PHEN/TPM
15/92 
N=306 
n(%) 

Psychiatric disorders 117 
(9.5) 

24 (13.1) 52 (13.2) 247 (19.4) 44 
(13.2) 

14 (24.6) 20 (19.0) 78 (25.5) 

Sleep disorders 69 (5.6) 10 (5.5) 25 (6.4) 134 (10.5) 20 (6.0) 6 (10.5) 9 (8.6) 36 (11.8) 
Depression 31 (2.5) 6 (3.3) 12 (3.1) 86 (6.8) 22 (6.6) 6 (10.5) 7 (6.7) 35 (11.4) 
Anxiety 31 (2.5) 9 (4.9) 20 (5.1) 93 (7.3) 10 (3.0) 2 (3.5) 4 (3.8) 32 (10.5) 
Suicide/self injury 0 0 0 0 1 (0.3) 1 (1.8) 0 0 
Cognitive disorders 17 (1.4) 3 (1.6) 23 (5.9) 92 (7.2) 7 (2.1) 2 (3.5) 2 (1.9) 28 (9.2) 
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Attention 8 (0.7) 1 (0.5) 9 (2.3) 41 (3.2) 2 (0.6) 0 1 (1.0) 15 (4.9) 
Memory impairment 8 (0.7) 1 (0.5) 9 (2.3) 29 (2.3) 2 (0.6) 1 (1.8) 0 11 (3.6) 
Language 1 (0.1) 0 2 (0.5) 13 (1.0) 0 0 1 (1.0) 6 (2.0) 
Other cognitive 
disorders NOS 

2 (0.20 1 (0.5) 5 (1.3) 25 (2.0) 3 (0.9) 1 (1.8) 0 3 (1.0) 

Cardiovascular 
disorders 

25 (2.0) 2 (1.1) 21 (5.3) 63 (4.9) 11 (3.3) 2 (3.5) 3 (2.9) 15 (4.9) 

Cardiac arrhythmia 19 (1.5) 2 (1.1) 18 (4.6) 60 (4.7) 9 (2.7) 1 (1.8) 3 (2.9) 14 (4.6) 
Ischemic heart disease 6 (0.50 0 3 (0.8) 3 (0.2) 2 (0.6) 1 (1.8) 0 1 (0.3) 
Ophthalmic disorders 15 (1.2) 2 (1.1) 9 (2.3) 31 (2.4) 12 (3.6) 4 (7.0) 3 (2.9) 8 (2.6) 
Psychomotor 
disorders 

0 0 2 (0.5) 10 (0.8) 1 (0.3) 0 0 2 (0.7) 

Source:  Submission 0056 Post-text tables 147 and 155 ISS  
Data from studies OB-202/DM-230, OB-302, OB-303 
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7.5.5 Drug-Drug Interactions 

No new information was submitted.  See Dr. Johnny Lau’s first cycle review of drug-
drug interactions for further details.   
 
As stated in Dr. Lau’s review, Study OB-108 examined the effect of multiple doses of 
PHEN/TPM on the single dose PK of an oral contraceptive (NORTREL®; 35 g ethinyl 
estradiol and 1 mg norethindrone) in 20 women (27 kg/m2  BMI  35 kg/m2).  High-
dose PHEN/TPM decreased ethinyl estradiol AUC0-inf of 16% as well as increased 
norethindrone Cmax and AUC0-inf of 22 and 16%, respectively.  Because PHEN/TPM 
increases the risk of oral clefts and weight loss offers no benefit during pregnancy, this 
product will be contraindicated in pregnancy.  Females of reproductive potential taking 
this product will be advised to take effective contraception.   
 
The Division of Reproductive and Urologic Products (DRUP) was consulted to advise 
the Division on the clinical implications of the reduction in ethinyl estradiol and increase 
in norethindrone in the PHEN/TPM DDI study and appropriate recommendations 
regarding effective contraception in the target population for PHEN/TPM.  The DRUP 
reviewer stated the following:   
 
This reviewer does not anticipate that there will be significant impact on contraceptive 
efficacy. Much of the contraceptive benefit for combination oral contraceptives relates to 
the progestin component.  Increasing the norethindrone exposure could theoretically 
improve efficacy if it resulted in more luteinizing hormone inhibition or alteration of 
cervical mucus.  From a clinical standpoint, the main alteration that theoretically may be 
induced by slightly increasing progestin exposure and slightly decreasing estrogen 
exposure would be related to more irregular spotting/bleeding because the estrogen 
component tends to stabilize the endometrial lining. 

The reviewer further stated, however, that he had no objection to the REMS 
recommended use of additional non-hormonal methods of contraception based on the 
concern for topiramate teratogencity.   

7.6 Additional Safety Evaluations 

7.6.1 Human Carcinogenicity 

Excess body weight has been shown to be associated with risk of colon, breast, 
endometrium, esophagus, and kidney cancer.77  Overall, the system organ class 
neoplasms benign, malignant and unspecified did not demonstrate a difference in 
incidence of neoplasms across treatment groups or by specific cancers associated with 

 
77 Bianchini F et al.   Overweight, obesity, and cancer risk.  Lancet Oncol 2002; 3: 565-74 
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overweight and obesity (Table 107).  There were no adverse events reported of 
esophageal, colon cancer, endometrial cancer, or renal cell cancer.  It should be noted 
that the majority of the individuals in the 2-year safety cohort were young women and 
the duration of the PHEN/TPM studies were too short in duration to draw any 
conclusions regarding PHEN/TPM related weight loss and incidence of cancerous 
lesions. 

Table 107:  Summary of weight-related cancers – 2-year cohort (safety set) 

 
SOC 
     Preferred term 

Placebo 
 
N=227 
n (%) 

PHEN/TPM 
7.5/46 
N=153 
n (%) 

PHEN/TPM 
15/92 
N=295 
n (%) 

Neoplasms 
benign, malignant, 
and unspecified 

9 (4.0) 6 (3.9) 10 (3.4) 

Breast cancer 0 0 1 (0.3) 
Breast cancer in 
situ 

0 0 1 (0.30 

Prostate cancer 1 (0.4) 0 0 
Neoplasm prostate    
Source:  Table 14.4.1.3 Study OB-305 CSR 
Data includes OB-303/305  
 

7.6.2 Human Reproduction and Pregnancy Data 

Teratogenicity risk assessment 
 
Concentration of topiramate in semen 
In a Phase 1 PK study (OB-107) a secondary objective was to determine the semen 
concentrations of topiramate following multiple dosing of high-dose PHEN/TPM.  Semen 
samples were collected from 8 subjects on Day 28 between 5 and 7 hours after high-
dose PHEN/TPM administration.  The mean topiramate semen concentration was 2490 
ng/mL which corresponds to approximately 61% of the mean maximum topiramate 
plasma concentration.  Based on the estimated total semen sample volumes, the mean 
estimated potential topiramate exposure through sexual conduct, assuming intravaginal 
absorption, was 8.6 micrograms, which is less than 1/10,000th of the amount of 
topiramate in a single 92 mg oral dose. 
 
PHEN/TPM development program and pregnancy exposure 
In the PHEN/TPM clinical development program, women of childbearing potential were 
eligible for enrollment in clinical studies.  Participation required agreement to use 
double-barrier contraception or be on stable hormonal contraception and use a single-
barrier method.  Barrier methods considered acceptable were intrauterine device, 
condom (male or female), cervical cap, and spermicide.  Monthly urine pregnancy 
testing was performed on all women of childbearing potential. 
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There were a total of 34 pregnancies in the PHEN/TPM clinical development program.  
Thirty-one of these pregnancies occurred in the Phase 3 program.  Additional risk 
minimization actions during the Phase 3 program were initiated in August 2008, shortly 
after the 12th pregnancy, but took approximately 3 months to complete.  During the 
implementation phase there were an additional 14 pregnancies, but once fully 
implemented by November 2008, there were 5 pregnancies during the remaining 18 
months up to the end of the study.  When a pregnancy became known, subjects were to 
stop study drug and were discontinued from study participation.  The pregnancy was 
monitored until resolution by the applicant.   
 
The average estimated gestational age at pregnancy diagnosis was 5.4 weeks for the 
pregnancies where dating information was available by quantitative serum beta human 
chorionic gonadotropin or ultrasound.  The table below summarizes the pregnancies by 
study and treatment regimen.  The majority of pregnancies occurred in PHEN/TPM- 
treated subjects.  There were 34 pregnancies in the PHEN/TPM clinical development 
program.  Of the 19 pregnancies carried to term, newborn examinations did not reveal 
any major malformations.   
 

Table 108:  Number of pregnancies by study and dose 

 
 
However, the occurrence of 34 pregnancies in a controlled clinical development 
program where enrollment required agreement for use of double barrier or oral 
contraceptive plus single barrier methods, as well as a negative pregnancy test at each 
study visit, underscores the large potential for pregnancy exposure with PHEN/TPM if 
approved for weight loss. 
 
Experience with topiramate and pregnancy exposure 
During the initial NDA review, concern was raised again regarding the teratogenic 
potential of topiramate based on data from the North American Antiepileptic Drug 
Pregnancy Registry (NAAPR) in 2010.  At that time, topiramate monotherapy-exposed 
pregnancies had a higher prevalence of MCM (3.8%, 11/289) versus an unexposed 
control group (1.3%, 5/372) for a relative risk of 2.8 (95% CI 1.0-8.1).  Four infants 
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exposed to topiramate had cleft lip, 2 (0.69%) of them were isolated which was 
approximately 10-fold higher than the background prevalence cited for isolated cleft lip 
as 0.07%.78   
 
At the EMDAC meeting in 2010, the applicant presented a meta-analysis of data from 
four pregnancy registries of topiramate-monotherapy exposure.  The applicant 
calculated the congenital malformation rate across these registries and compared this 
rate to the malformation rate in pregnancies of women with untreated epilepsy.  The 
results of the applicant’s analysis demonstrated a relative risk of congenital 
malformations with topiramate exposure of 1.1 (95% CI 0.58 to 2.06) comparing these 
two groups of pregnant women.79   
 
The variable level of malformation risk with different analyses and the potential for large 
numbers of exposed pregnancies was a seen as a significant concern by members of 
the EMDAC and was cited in the CR letter.  
 
In response to the CR letter, the applicant submitted updated information from several 
pregnancy registries as well as an updated meta-analysis of all published pregnancy 
registries for topiramate exposure in utero, the results of a large, population-based 
cohort study from Denmark, data from two case-control surveillance programs in North 
America (Slone/CDC study), as well as two applicant-funded retrospective cohort 
studies from healthcare databases. 
 
Pregnancy Registries 
Human pregnancy outcomes with topiramate exposure have been tracked in several 
pregnancy registries including the North American AED Pregnancy Registry, the UK 
Pregnancy and Epilepsy Register, the Israeli Pregnancy Registry, and Australian 
Pregnancy Register.   
 
North American Antiepileptic Drug (AED) Pregnancy Registry 
The North American Antiepileptic Drug (AED) Pregnancy Registry (NAAPR) was 
established at the Massachusetts General Hospital in Boston in December 1996.  
Enrollment in NAAPR is voluntary and initiated when the woman calls a toll-free number 
to register.  In the initial interview, information regarding medication, condition for which 
the AED is prescribed, other exposures such as alcohol and smoking history, and 
demographics are obtained.  The second interview occurs at 7 months gestation, and 
the third interview 8 to 12 weeks after the expected date of delivery.  With written 
consent, medical records are obtained regarding the infant and mother’s health status.   
 

                                            
78 Hernandez-Diaz S et al.  Comparative safety of topiramate during pregnancy.  Birth Defects Res A Clin Mol 
Teratol.  2010 May;88 (5):408. 
79http://www fda.gov/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/EndocrinologicandMetabolicDrug
sAdvisoryCommittee/ucm227049 htm  Accessed January 2, 2012 
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The definition used for a major congenital malformation (MCM) in this registry is a 
structural abnormality with surgical, medical or cosmetic importance.  The findings are 
reviewed by a teratologist, blinded to exposure status, to determine whether the 
abnormality is included or excluded.  Features excluded as not being a major 
malformation are:80 

 minor anomalies (transverse palmar crease); 
 birth marks (hemangiomas); 
 positional deformations (hip dislocation in a breech presentation); 
 a complication of prematurity, defined as birth before 37 weeks gestation 

(undescended testes, patent ductus arteriosus); 
 chromosome abnormalities (Down Syndrome); 
 genetic disorder (achondroplasia, Holt-Oram Syndrome); 
 a finding in prenatal ultrasound that is not found by examining pediatrician 

(unilateral renal agenesis); 
 biochemical abnormality (hemoglobin abnormality or cystic fibrosis) identified in 

newborn screening; 
 finding by echocardiogram with no physiologic significance (tiny atrial septal 

defect; less than 0.4 cm diameter). 
 any functional deficit, such as failing the newborn screening test for hearing 

 
Two comparison populations are used in this pregnancy registry 

 External comparison group:  Newborn infants at Brigham and Women’s Hospital 
o Active Malformations Surveillance Program began 1972 
o Malformations noted between birth and 5 days of age 
o Stillborn infants and elective terminations for fetal anomalies are included 
o After excluding chromosome abnormalities and genetic disorders MCM 

rate of 1.62% 
o Prevalence rates of specific malformations were obtained from 206,224 

infants and elective terminations surveyed in the years 1972-74, 1979-
200081 

 
 Internal comparison group:  Friends and family members of the enrolled women 

o Recruitment began 2003 
o MCM rate 1.3%82 
 

At the 27th International Conference on Pharmacoepidemiology and Therapeutic Risk 
Management in August 2011, the rate of MCM in topiramate monotherapy-exposed 

 
80 Holmes LB, Westgate MN.  Inclusion and Exclusion criteria for malformations in newborn infants exposed to 
potential teratogens.  Birth Defects Research (Part A) 2011;91:807-12. 
81 Holmes et al.  Increased frequency of isolated cleft palate in infants exposed to lamotrigine during pregnancy.  
Neurology 2008;70:2152. 
82 Hernandez-Diaz S et al.  Comparative safety of topiramate during pregnancy.  Birth Defects Res A Clin Mol 
Teratol.  2010 May; 88 (5):408 
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pregnancies in the North American registry was 3.4% (11/321) and of the 11 
malformations, there were four infants with OC. 83  A recently published article in May 
2012 using data from this registry, reported the rate of MCM as 4.2% (15/359) and of 
the 15 malformations, there were five infants (1.4%) with OC.84   
 
In March of 2011, a drug safety communication was issued by the FDA and the 
TOPAMAX label was revised in July 2011 indicating an increased risk of oral clefts in 
infants exposed to topiramate monotherapy during the first trimester of pregnancy 
based on the NAAPR data.  The relative risk of OC in topiramate-exposed pregnancies 
in the NAAPR was 9.6 (95% CI 3.6-25.7) as compared to the risk in a background 
population of untreated women and was reported in the TOPAMAX label. 

The applicant has highlighted the difference in rates of MCM in the external (1.6%) and 
internal (1.3%) control groups used by the NAAPR and those reported by the Center for 
Disease Control (CDC) of 3% in the general population.  It should be noted that the 3% 
prevalence of birth defects quoted by the CDC reflects data from the Metropolitan 
Atlanta Congenital Defects Program (MACDP) and is roughly 2.76%.85  The goal of the 
MACDP is to ascertain the total prevalence of birth defects within the population and 
collect diagnoses up to 6 years of age.  The MACDP includes chromosomal and genetic 
abnormalities as well as structural.86 In contrast, because the NAAPR seeks to capture 
MCM caused by teratogenic drug exposures only it excludes chromosomal and genetic 
abnormalities.   

Australian Pregnancy Register 
The Australian Pregnancy Register (APR) was established in 1999 as an observational 
database.  Enrollment in the APR is voluntary.  There are 4 telephone interviews, 
conducted on enrollment, at 7 months of pregnancy, at delivery and after 12 months 
from delivery.  There are three groups of women enrolled, women with epilepsy treated 
with AEDs, women treated with AED for a non-epilepsy condition, and women with 
epilepsy with no AED treatment at least in the first half of pregnancy.  In January 2012, 
the APR published data on 31 pregnancies with exposure to topiramate monotherapy.87  

One MCM of hypospadias was noted.  The median daily dose of topiramate was 150 
mg.  The overall malformation rate for topiramate exposure was 3.2%. 
 
UK Pregnancy and Epilepsy Register 

                                            
83 Hernandez-Diaz S et al.  Comparative safety of anticonvulsants during pregnancy:  seizures or major 
malformations.  Pharmacoepidemiol Drug Saf.2011 Aug;20 (Suppl1):S11. 
84 Hernandez-Diaz S et al.  Compariative safety of antiepileptic drugs during pregnancy.  Neurology 2012;78:1692-
99. 
85 MMWR weekly January 11, 2008 57;1-5 http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5701a2.htm#fig.  
Accessed January 2, 2012 
86 MACDP 40th Anniversary Edition Surveillance Report. Birth Defects Research Part A 2007;79:65-93. 
87 Vajda FJE et al.  J of Clin Neurosci. 2012;19:57-59. 
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The UK registry enrolls pregnancies from the United Kingdom and Ireland.  This registry 
enrolls a high proportion of eligible pregnancies within its region of interest (estimated 
25-33%).  To achieve this high enrollment, reporting is done on enrollment and with only 
one additional follow-up 3 months after birth.  Approximately 50% of the pregnancies 
are enrolled through direct self-referral and the rest through healthcare personnel, as 
opposed to the NAAPR where every enrollment is self-directed.  The UK registry only 
includes pregnant women with epilepsy with or without ongoing AED treatment.  In 
contrast, the NAAPR includes all women on AEDs at any time during pregnancy 
irrespective of diagnosis.   
 
In 2010, The UK register reported a major congenital malformation rate of 3.6% from 83 
pregnancies exposed to topiramate monotherapy of 200 mg and higher.  Of the three 
reported malformations, two involved orofacial clefts.88   
 
Israeli Teratogen Information Service 
The outcome of pregnancies of women who contacted the Israeli Teratogen Information 
Service between January 1996 and December 2006 regarding a pregnancy exposure to 
topiramate were reported in 2008.89  There were 29 monotherapy exposed pregnancies 
and 1 case of pulmonary artery stenosis where the mother received 475 mg of 
topiramate daily.  No further information from this registry has been reported. 
 
In summary the following table lists the current published data regarding topiramate 
monotherapy and MCM from pregnancy registry data. 
 

Table 109:  Pregnancy registry data regarding topiramate exposure and MCM 

Source Malformations Frequency Author/Date 
North American AED 
and Pregnancy 
Registry (NAAPR) 

15/359 4.2%  Hernandez-Diaz et al., 
2012 

UK Epilepsy and 
Pregnancy Register 

3/83 3.6% Kennedy et al 2010 

Israeli Teratogen 
Information Service 

1/29 3.4% Ornoy et al. 2008 

Australian AED 
Registry 

1/31 3.2% Vajda et al. 2012 

 
As mentioned earlier, the applicant presented at the July 2010 EMDAC meeting, a 
meta-analysis of pooled data from the four pregnancy registries and compared this 
malformation rate against the pooled malformation rate in untreated women with 
epilepsy.  The resulting relative risk at that time was 1.1 (95% CI 0.58 to 2.06).  As a 

                                            
88 Kennedy F et al.  PATH39 malformation risks of antiepileptic drugs in pregnancy:  an update from the UK 
Epilepsy and Pregnancy Register.  J Neurol Neurosurg Psychiatry.  2010 Nov;81 (11):e18. 
89 Ornoy A et al.  The outcome of pregnancy following topiramate treatment:  A study on 52 pregnancies.  Reprod 
Tox 2008;25:388-89. 
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result, the applicant claimed that topiramate does not pose a significant teratogenic risk 
when evaluated against this control group of women with untreated epilepsy. 
 
In 2008, the International League Against Epilepsy Commission on Therapeutic 
Strategies hosted a workshop to discuss pregnancy registries and possible 
harmonization to determine whether results of registries can be pooled across studies.90  
In their conclusions, representatives from three large independent registries:  the UK 
Epilepsy and Pregnancy Register, the NAAPR and European and International Registry 
of Antiepileptic Drugs in Pregnancy (EURAP) stated the following. 
 
It is clear that the registries are too different in many respects to make general pooling 
of data meaningful….Instead, they can be regarded as complementary, and the 
existence of different distinct registries should be seen as major asset allowing 
observations from one study to be confirmed or refuted by others. 
 
Therefore, due to differences in malformation definitions, ascertainment of diagnoses, 
recruitment practices, and difference in registry goals, one must interpret with caution, 
any comparisons between registries and combining of registries to determine the 
relative risks of MCM.   
 
FDA Adverse Event Reporting System (AERS) 
With the original NDA submission, the FDA Adverse Event Reporting System (AERS) 
was mined for pregnancy adverse outcomes with topiramate and phentermine 
monotherapy over the period 1997- 2009.  This analysis generated 130 reports, 64 of 
which were considered analyzable for topiramate monotherapy exposure. When 
information on dosing and timing of exposure was known, the majority reported use of 
200 mg/day or less (29/45; 64%) and exposure occurred within the first trimester (37/42; 
88%). Of these 64 reports, 21 (32.8%) demonstrated craniofacial abnormalities and 
19/64 (29.9%) demonstrated skeletal abnormalities.   
 
Following re-submission of the NDA in 2011, the AERS database was mined again for 
new reports of adverse neonatal events associated with topiramate gestational 
exposures submitted in 2010 and 2011.  A total of 52 spontaneous reports of adverse 
neonatal events associated with topiramate administration to pregnant women were 
retrieved from AERS.  Out of these, 24 reports (20 duplicates and 4 irrelevant - 
exposures not prenatal) were excluded from further review. The remaining 28 reports 
(containing a total of 32 cases) were all cases of congenital malformations. The 
reporting frequency of OC overwhelmingly dominated over all other types of congenital 
malformations reported to FDA during 2010-11.  OC accounted for over two thirds 
(20/32; 62.5%) of all malformations reported.  This was in agreement with and 
reinforces our previous observation about the predominant reporting frequency of OC 

 
90 Tomson T et al.  Pregnancy registries:  Differences, similarities, and possible harmonization.  Epilepsia 2010; 51 
(5):909-15. 
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relative to other malformations in association with prenatal topiramate exposure for the 
period up to 2009. 
 
Of the 20 cases of OC in which topiramate dosage was reported, four were exposed to 
100 mg or less, three were exposed to 200 mg and one was exposed to greater 200 mg 
of topiramate.  All exposures occurred in the first trimester of pregnancy. 
 
Danish population study 
Please refer to the attached document from the FDA Division of Epidemiology I (DEPI) 
which reviews the strengths and limitations of this study.  Briefly the study is 
summarized below. 
 
Danish epidemiologists published a population-based cohort study whose primary 
objective was to study the association between the use of five newer-generation 
antiepileptic drugs (lamotrigine, oxcarbazepine, topiramate, gabapentin, and 
levetiracetam) during the first trimester of pregnancy and risk of any MCM of all live 
births in Denmark from January 1996 through September 2008.   
 
Of the 1532 infants exposed to these 5 AEDs, 49 (3.2%) were diagnosed with a major 
malformation compared with 19,911 (2.4%) of the 836,263 infants who were not 
exposed to an AED [adjusted prevalence odds ratio of 0.99 (95% CI 0.72-1.36)].  A 
major malformation was diagnosed in 5 out of 108 infants exposed topiramate for an 
adjusted prevalence odds ratio of 1.44 (95% CI 0.58-3.58) (Table 110).   
 

Table 110:   Association between first trimester exposure and major 
malformations 

 
Source:  Applicant’s Table 7, PHEN/TPM Teratogenic potential review CR submission 
 

One of the infants exposed to topiramate was born with a cleft lip, cleft palate and 
hypospadias.  In an exploratory analysis by the FDA’s Division of Epidemiology the 
estimated unadjusted crude prevalence odds ratio of OC using the Denmark data is 
provided in the table below.  Please note the wide 95% CI which confirms an 
inadequate sample size.  
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Table 111:  Estimated crude prevalence odds ratio of oral clefts associate with 
first-trimester topiramate exposure (data source:  the Denmark study) 

 
Source:  DEPI consult report, December 28, 2011 

 
Ultimately, the Denmark study was not powered to adequately examine the association 
between topiramate exposure and MCM and OC.  Furthermore, in their conclusion from 
the published paper, the authors stated that “Topiramate does not appear to be a major 
teratogen, but our study cannot exclude minor to moderate risk for major birth defects.” 
 
Wolters Kluwer Study 
Please refer to the attached document from the FDA Division of Epidemiology I (DEPI) 
which reviews the strengths and limitations of this study.  Briefly the study is 
summarized below. 
 
The applicant funded a retrospective cohort study which evaluated data from the 
Wolters Kluwer Pharma Solutions Source Lx Patient Longitudinal database (January 
2003 through December 2010), which tracks patients’ pharmacy and medical claims.  
The study was conducted to evaluate the prevalence of OC and MCM among women 
exposed to topiramate anytime during pregnancy (n=910 mother/baby pairs) and during 
the first trimester (n=870 mother/baby pairs) compared to five comparator groups 
consisting of:   

 Women exposed to other AEDs during the first trimester of pregnancy (n=3,615) 
 Women with a diagnosis of epilepsy but without topiramate exposure (n=2,607) 
 Women with a diagnosis of migraine, no epilepsy, and not treated during 

pregnancy with acute and preventive migraine drugs (n=26,865) 
 Women with a diagnosis of migraine, no epilepsy, treated during pregnancy with 

acute and preventative migraine drugs (n=2,526) 
 Women with a diagnosis of diabetes other than gestational (n=13,063) 

 
For all cohorts, women with exposure to known teratogens or valproic acid were 
excluded.  Mother/baby pairs with chromosomal malformations were also excluded. 
 
Crude (unadjusted) relative risks and 95% CI were calculated to compare the 
prevalence rates of OC and MCM in the topiramate-exposed cohort with each 
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comparator cohort.  The results of OC and MCM prevalence rates in topiramate-
exposed pregnancies during the first trimester are listed in the table below. 
 

Table 112:  Prevalence rates of OC and MCM in children born to women exposed 
to topiramate during the first trimester of pregnancy 

 
Source:  Applicant’s Table 10, PHEN/TPM teratogenic potential report, CR submission 
 

Limitations of this study are described further in the DEPI consult and include its short 
time span for data extraction (topiramate approved in 1996 for epilepsy, 2004 for 
migraine prophylaxis), small sample size, inclusion of topiramate monotherapy and 
polytherapy with other AEDs in the topiramate-exposed cohort, lack of adjustment for 
potential confounders such as smoking history and maternal age, misclassification of 
exposure, and lack of case validation with medical records. 
 
Slone/CDC study 
Please refer to the attached document from the FDA Division of Epidemiology I (DEPI) 
which reviews the strengths and limitations of this study.  Briefly the study is 
summarized below. 
 
Data from two large case-control surveillance programs, Slone Epidemiology Center 
Birth Defects Study (BDS, 1997-2009) and the Center for Disease Control’s National 
Birth Defects Prevention Study (NBDPS, 1996-2007), were analyzed to evaluate the 
risk of OC with exposure to topiramate monotherapy during the first trimester of 
pregnancy.91    
 
Logistic regression models were used to compare first trimester use of topiramate 
monotherapy versus no use of antiepileptics between cases and non-malformed 
controls matched on year and region of birth.  The median daily dose of TPM was 100 
mg for both cases and controls (range: 25-150 mg).  The odds ratio (OR) for MCM was 
1.22 (95% CI, 0.19-13.01) in the Slone data and 0.92 (95% CI, 0.26-4.06) in the CDC 

                                            
91 Margulis AV et al.  Use of Topiramate in Pregnancy and the Risk of Oral Clefts.  Pharmcoepidemiology and 
Drug Safety 2011;20: S11.  Abstract presented at the 27th ICPE 2011 meeting. 
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data; for cleft lip with or without cleft palate, the OR was 10.13 (95% CI, 1.09-129.21) in 
the Slone data and 3.63 (95% CI, 0.66-20.00) in the CDC data. The pooled OR was 
1.01 (95% CI, 0.37-3.22) for MCM and 5.36 (95% CI, 1.49-20.07) for cleft lip with or 
without cleft palate. There was no case of isolated cleft palate in TPM-exposed 
pregnancies.  
 
The study concluded that first-trimester use of TPM monotherapy may be associated 
with an increased risk of cleft lip with or without cleft palate, but not of isolated cleft 
palate or overall MCM.  This study suggests that while topiramate monotherapy 
exposure may not be associated with an overall increase in MCM there may be an 
increased risk of OC. 
 

Table 113:  Adjusted OR and 95% confidence intervals for topiramate versus no 
AED exposure by study 

Source:  DEPI consult report, December 28, 2011 

 
Limitations of this analysis are further described in the DEPI consult and include 
possible presence of recall and reporting biases and lack of simultaneous adjustment 
for study covariates. 

Fetal Outcomes Retrospective Topiramate Exposure Study (FORTRESS) 
Please refer to the attached document from the FDA Division of Epidemiology I (DEPI) 
which reviews the strengths and limitations of this study.  Briefly the study is 
summarized below. 
 
The applicant funded a retrospective cohort study which evaluated data from four 
automated healthcare databases (HealthCore, OptumInsight, Kaiser Northern 
California, and Thomson Reuters) to estimate the prevalence ratio of MCM and OC in 
infants exposed to topiramate during the first trimester of pregnancy compared to 
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women without first trimester topiramate exposure.  Three cohorts were identified in this 
analysis. 

 Topiramate cohort (TPM):  Women exposed to topiramate during the first 
trimester of pregnancy 

 Formerly exposed cohort (FE):  Pregnant women formerly exposed to topiramate 
or any other AED but without exposure to topiramate or other AED during the 
pregnancy or within 120 days before the estimated conception date.  

 Similar medical profile cohort (SMP):  Pregnant women matched to the TPM 
cohort by topiramate indication (epilepsy/seizures, migraine, or other), but 
without TPM exposure during first trimester of pregnancy or during the 120 days 
prior to the estimated conception date, in a ratio of 7 SMP cohort members to 
each TPM cohort member.  

 
A summary of the number of oral cleft cases and the birth prevalence, by center is 
presented in Table 114.  Because of a low birth prevalence of OC in the SMP cohort at 
HealthCore, the HealthCore database was resampled 1,000 additional times to assess 
the extent to which the initially reported prevalence was a chance outlier.  After an 
analysis of the 1,000 additional samples, the 0.29 cases of OC per 1,000 births were 
considered unduly low.  Therefore, a comparison of oral cleft prevalence in the 
topiramate cohort versus the SMP cohort was not performed.  Please note that the 
original sample size calculations estimated 2,300 topiramate exposed mother/baby 
pairs and 16,000 unexposed mother/baby pairs in order to provide sufficient power to 
rule out an elevated prevalence ratio for OC of 3.4.  The mother/baby sample sizes 
analyzed was smaller than the protocol-specified sample size. 
 

Table 114:  Oral cleft case counts and birth prevalences by research center 
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The preliminary results of the FORTRESS study demonstrated a prevalence ratio for 
OC standardized by propensity score decile and center of 2.00 (95 % CI 0.71-5.68) for 
the TPM monotherapy subcohort versus the FE cohort. 
The risks of OCs and MCMs associated with TPM use in the first trimester of pregnancy 
have not been fully answered in this interim report of the FORTRESS study due to the 
limited sample size in the TPM monotherapy subcohort, the pending study results using 
the entire SMP cohort, and the poor data quality issues with the analyses for MCMs. 
 
Highlights from the review of PHEN/TPM teratogenic potential 

 The following table lists the latest published data on the frequency of MCM from 
four pregnancy registries.  Experts contend that pregnancy registry data should 
be viewed as distinct entities which complement each other and recommend 
against pooling of registries.  

 

Table 115:  Summary of published data from pregnancy registries regarding 
topiramate exposure 

Pregnancy registry Malformations Frequency Author/Date 
North American AED 
and Pregnancy 
Registry (NAAPR) 

15/359 4.2%  Hernandez-Diaz et al., 
2012 

UK Epilepsy and 
Pregnancy Register 

3/83 3.6% Kennedy et al 2010 

Israeli Teratogen 
Information Service 

1/29 3.4% Ornoy et al. 2008 

Australian AED 
Registry 

1/31 3.2% Vajda et al. 2012 

 
 The following table lists the results of the three studies conducted to evaluate the 

effect of topiramate exposure on risk of oral clefts and major congenital 
malformations.  All three studies have limitations.  The Wolters Kluwer study 
included women with topiramate monotherapy or polytherapy with other AEDs 
and therefore the risk attributable to topiramate alone cannot be established.  In 
contrast, FORTRESS and Slone/CDC, used topiramate monotherapy cohorts in 
their analyses.  The Wolters Kluwer study also did not adjust for confounders and 
therefore the result presented below is an unadjusted estimate of risk.  The 
FORTRESS study excluded a comparison cohort of women when it was 
determined the resulting oral cleft prevalence in this cohort was unusually low, 
the sample size of mother/baby pairs to provide sufficient power was not 
achieved, and the results of FORTRESS have not been validated by medical 
records.  The Slone/CDC data was a combination of two large case-control 
surveillance programs and adjusted for several potential confounders one by one 
which ideally would have been performed in a multivariate analysis 
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simultaneously.  Furthermore, these databases may have been subject to recall 
and reporting biases of the participants.   

 

Table 116:  Summary of studies evaluating association of topiramate in utero 
exposure and oral clefts and major congenital malformations 

Study Cohorts 
compared 

Oral clefts Major congenital 
malformations 

Estimated 
association1 

95% CI Estimated 
association1 

95% CI Wolters 
Kluwer 

Topiramate 
(mono and poly 
therapy) vs 
Migraine no 
meds 

1.47 0.36 – 6.06 1.12 0.81 – 1.55 

FORTRESS Topiramate 
monotherapy vs 
Formerly 
exposed to AED 

2.00  0.71 – 5.68.   Pending Pending 

Slone/CDC Topiramate 
monotherapy vs 
no AED  

5.36 1.49 – 20.07 1.01 0.37 – 3.22 

1Wolters Kluwer:  unadjusted relative risk, FORTRESS prevalence ratio, Slone/CDC odds ratio 
 
Conclusions regarding the teratogenic potential of PHEN/TPM 
Since the 2010 EMDAC meeting, there have been three studies (Wolters Kluwer, 
Slone/CDC, and FORTRESS) conducted to address the risk of major congenital 
malformations and oral clefts with topiramate exposure in utero.  Recognizing the 
limitations in these studies, the preliminary results, depending on the analysis, 
demonstrated topiramate monotherapy exposure in pregnancy is likely to be associated 
with a two to five-fold increased prevalence of oral clefts. 

7.6.3 Pediatrics and Assessment of Effects on Growth 

PHEN/TPM has not been studied in children (18 years and younger).  Under the 
Pediatric Research Equity Act, the applicant has been granted a waiver for studies in 
children 0 to 6 years as this product would be ineffective and/or unsafe in this age 
group.  Pediatric obesity clinical practice recommendations favor weight maintenance 
for the majority of overweight and obese children in this age group via modifications of 
diet and exercise.92  According to the topiramate label, treatment with topiramate in 
children within this age group has been associated with metabolic acidosis, oligo- or 
hypohydrosis, and hyperthermia.   
 
The applicant has been granted a deferral for pediatric studies in children ages 7 to 11 
years, inclusive and 12 to 17 years, inclusive until additional efficacy and safety data 
have been submitted to the Division for review.  There is growing percentage of children 
                                            
92 Spear BA et al.  Recommendations for treatment of child and adolescent overweight and obesity. 
Pediatrics 2007; Vol 120, Supplement 4:  S254-S288. 
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in these two age groups who are classified as overweight or obese.  Pediatric obesity 
clinical practice treatment recommendations for severely obese (BMI >99th percentile) 
children within these age groups include tertiary care intervention which considers the 
addition of anti-obesity medication after appropriate evaluation.  Initiation of pediatric 
clinical trials with PHEN/TPM are not to occur until data from a juvenile animal study to 
evaluate the effects of PHEN/TPM on bone development and neurocognitive function 
and data from the PHEN/TPM cardiovascular outcome trial to rule out evidence of 
increased cardiovascular risk with PHEN/TPM treatment have been submitted and 
reviewed by the Division. 

7.6.4 Overdose, Drug Abuse Potential, Withdrawal and Rebound 

The Controlled Substance Staff (CSS) within the Agency were consulted to review the 
PHEN/TPM label with a specific request to review the drug abuse and dependence 
section, and comment on the “history of drug abuse” contraindication.  Two major 
revisions were made to the PHEN/TPM label based on their review.   
 
First, CSS recommended removal of  for 
PHEN/TPM based on a review of the AERS database which suggested that abuse of 
phentermine, topiramate, and their combination was low.  The CSS review stated that 
there were no AERS cases of abuse and misuse of single entity phentermine products 
and no case reports of phentermine abuse in the reported literature.  Data from the 
Drug Abuse Warning Network also confirmed a low abuse potential for phentermine.  
Estimates for emergency department visits for all misuse and abuse related 
phentermine mentions for years 2008, and 2009 were 548, and 1040, respectively. By 
comparison, the estimated number of emergency department visits involving the misuse 
and abuse of methamphetamine were 66,308, and 64,117 for 2008 and 2009, 
respectively.   
 
Second, review of the topiramate label noted a Warning and Precaution in the 
topiramate label recommending gradual withdrawal of antiepileptic drugs, including 
topiramate, to minimize the potential for seizures.  This warning was not present in the 
applicant’s proposed PHEN/TPM label.  Because it was unclear if this safety concern 
pertained only to patients with a history of seizure of epilepsy taking antiepileptic drugs 
or taking doses of topiramate greater than 100 mg, the AERS database was searched 
for reports that described topiramate withdrawal-related seizures in patients with no 
previous medical history of seizure disorders or epilepsy.  Eight reports were identified 
(see CSS consult for narratives of the events).  In four of the eight reports, the daily 
dose of topiramate did not exceed 100 mg.  The duration of topiramate use was 
reported for six of the eight patients, and ranged from three days to six years. Following 
topiramate cessation, the time until occurrence of the first seizure was reported for four 
of the patients. Seizures were reported at various timepoints after topiramate cessation 
including two, seven, five, and about 30 days after cessation.  The PHEN/TPM clinical 
trial database was also searched for seizures occurring 30 days after study drug 
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withdrawal.  One incident of convulsion was reported in a 53 year old Caucasian man 
with no history of seizures or epilepsy which occurred 26 days after discontinuing high-
dose PHEN/TPM.  Treatment of the event included phenytoin and the subject recovered 
from the event on the same day.  The subject never restarted PHEN/TPM and was 
shortly therafter withdrawn from the study.  Based on the presence of this warning in the 
topiramate label and reports of seizures in individuals without seizure disorders after 
withdrawal of topiramate or PHEN/TPM, this information was added to the PHEN/TPM 
label in the Dosage and Administration section and Warnings and Precautions section. 
 
See the CSS consults from August 19, 2010 and May 15, 2012 for further details. 
 

7.7 Additional Submissions / Safety Issues 

None 
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8 Postmarket Experience 

With the original NDA submission, the Office of Surveillance and Epidemiology (OSE) 
were consulted to review post-marketing reports for phentermine and topiramate when 
used concurrently as well as provide an overview of the serious reports associated with 
phentermine or topiramate in the United States.  As requested, the review excluded 
reports associated with coadministration of dexfenfluramine or fenfluramine.  Please 
refer to the original NDA clinical review for further details. 
 
In June 2011, a review of spontaneous reports with a serious outcome was retrieved 
from the AERS database for phentermine monotherapy from January 1997 through 
September 2011.  After exclusion for reasons such as duplicative reporting and not 
serious adverse events, a total of 55 cases were analyzed.  The majority of the cases 
reported related to cardiac disorders (N=22) and vascular disorders (N=15).  No 
unexpected adverse events with sufficient evidence of an association with phentermine 
use were reported in this review.  No changes to phentermine labeling were warranted 
based on the 2011 AERS review. 
 
During the second review cycle for PHEN/TPM the AERS database was mined again 
for new reports of adverse neonatal events associated with topiramate gestational 
exposures submitted in 2010 and 2011.  See section X for further details of this review. 
 
OSE drug use analysts were consulted to provide information on concurrent use of 
phentermine and topiramate overall and by age groups (0-17 years, 18-54 years, and 
55+years) and by sex during four 12-month periods ending in October 2011.  Although, 
concurrent use of phentermine and topiramate products represented a small percentage 
(approximately 2 to 3%) of total phentermine and topiramate prescriptions, patients with 
concurrent claims for both phentermine and topiramate increased from 42,000 during 
the 12-month period ending in October 2008 to around 66,000 patients during the 12-
month period ending in October 2011, representing a 57% increase in patients with 
concurrent claims.  The majority of concurrent claims occurred in women ages 18-54 
years of age.  
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9 Appendices 

9.1 Literature Review/References 

The literature was reviewed for efficacy and safety data regarding phentermine and 
topiramate.  References appear as footnotes throughout this review. 

9.2 Labeling Recommendations 

Label negotiations were not finalized at the completion of this review.  The label will be 
reviewed separately. 

9.3 Advisory Committee Meeting 

On 22 February 2012, the Endocrinologic and Metabolic Drugs Advisory Committee 
members were presented the data submitted to the PHEN/TPM application reviewed in 
the second review cycle and heard public comments regarding PHEN/TPM.  There 
were four discussion points and one regulatory approval question.  The committee 
voted for approval (20 Yes, 2 No, 0 Abstain) for PHEN/TPM as a treatment of obesity in 
individuals with a BMI 30 kg/m2 or 27 kg/m2 with weight-related co-morbidities.  
 
The following is a summarization of the discussion. 

 Discuss your interpretation of the available data regarding teratogenicity of 
topiramate, including whether you believe the data indicate and increase in the 
risk for oral clefts. 

 
Several speakers endorsed the evidence that topiramate increased the risk for oral cleft 
defects.  However, there was not enough evidence to determine if other potential organ 
systems in exposed fetuses are affected.  There was concern that the strategy of using 
ICD-9 codes would not be sufficient to assess the risk of other birth defects.  The 
correlation between topiramate dose and risk of oral clefts was not answered by the 
evidence presented.  Post-marketing monitoring of oral clefts associated with 
PHEN/TPM use and dose was suggested as a way to discriminate a dose-response 
relationship.  Several members considered the risk of birth defects and maternal 
complications associated with obesity against the risk of birth defects with PHEN/TPM 
use.  The committee supported further evaluations of the risk-benefit for reduction of 
weight and decreasing birth defects versus the potential increase of birth defects 
associated with PHEN/TPM exposure.  The committee suggested the balance between 
the risks of birth defects and the benefits from weight loss (eg reduction in diabetes) 
may not be fair in this target population of women of childbearing potiential because 
they are not at higher risk of diabetes or cardiovascular disease compared to older 
obese adults. 
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 Discuss the potential strengths and weaknesses of the proposed teratogenicity 

risk management strategy for PHEN/TPM. 
The committee felt that one of the strengths of the REMS for PHEN/TPM was the 
frequent education and reinforcement of the information.  There were some members 
who felt mandatory prescriber certification would strengthen the REMS.  There were 
several members who voiced concern with the use of mail order pharmacies (loss of 
face-to-face interaction with pharmacist, late medication deliveries, lack of universal 
patient coverage).  Other committee members cited advantages to using a limited 
number of pharmacies, including the ability to obtain data regarding patient/prescriber 
use patterns.  Members felt that in the discussion of risks associated with PHEN/TPM, 
the risks associated with obesity and teratogenicity should also be discussed with 
patients.  Several members supported photographs of oral cleft defects in educational 
material to aid understanding of the teratogenic risk.  The panel recognized that in spite 
of explaining the risks associated with PHEN/TPM use, there are strong societal 
pressures regarding losing weight which may undermine the effectiveness of the 
education messages on actual patient behavior.  The panel members were asked to 
express their opinion regarding the necessity of a REMS for PHEN/TPM when each of 
the individual components (phentermine and topiramate) have no REMS requirements.  
The panel expressed some difficulty reconciling the absence of a REMS with 
topiramate.  However, the REMS for PHEN/TPM was considered necessary from a 
public health standpoint considering the large number of people eligible for treatment 
and the need for some means of disseminating critical safety and use information and 
obtaining access to data on how the product is used.  The committee felt with 
assessment of this data, the REMS could be adjusted in the future. 
 

 Taking into account the reported changes in antihypertensive therapy, discuss 
the clinical significance of the changes in blood pressure and heart rate in 
overweight and obese patients treated with PEHN/TPM versus placebo. 

The panel members recognized that there were discrepant effects on blood pressure 
and heart rate associated with PHEN/TPM use and that heart rate is a strong predictor 
of cardiovascular risk.  They expressed difficulty characterizing the association between 
the observed changes in blood pressure and heart rate and cardiovascular risk because 
of the low-risk population studied and the small number of unadjudicated cardiovascular 
events.  One of the main issues was the disconnection between weight loss and 
autonomic function; are some of the changes observed related to weight loss and how 
much is related to the actual medication or autonomic dysfunction?  No testing of 
autonomic function, such as heart rate variability and baroreceptor sensitivity was 
performed.  Ultimately, determination of risk or harm from the change in heart rate in the 
context of reduced blood pressure in an obese population cannot be determined from 
the data available.  One panel member determined that the evidence was insufficient to 
adjudicate cardiovascular risk.  There was no evidence to either exonerate or 
incriminate this drug, thus necessitating a large cardiovascular outcomes trial.  One 
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panel member felt that a pre-approval cardiovascular outcome trial would be 
“reasonable”. 
 

 Discuss whether you believe the available data for PHEN/TPM warrant that a 
cardiovascular outcomes trial be conducted prior to approval. 

In the discussion committee members felt there was a large unmet medical need in the 
treatment of obesity and thus far, PHEN/TPM was the most efficacious of the 
treatments that are either approved or have been reviewed by the EMDAC.  
Counterbalancing the medical need is the concern regarding insufficient data to quantify 
the cardiovascular risk associated with PHEN/TPM.  Due to study design, study OB-305 
is limited in generating definitive conclusions regarding PHEN/TPM safety.  Some of the 
information suggests that the blood pressure effect is attenuated but the heart rate 
elevations persist.  The LDL change was not as favorable with PHEN/TPM compared to 
placebo.  However, many of the panel members said it would be acceptable to conduct 
a post-approval cardiovascular trial.  The members stressed conducting the trial in an 
enriched population to generate important safety answers quickly.  The FDA should 
ensure that timelines are established and enforced to ensure the trial is initiated and 
results are forthcoming in a timely manner. 
 

 Considering all the available data included in the application and today’s 
discussions, do you conclude that the overall benefit-risk assessment of 
PHEN/TPM supports its approval for the treatment of obesity in individuals with a 
BMI 30 kg/m2 or BMI kg/m2 with weight-related comorbidities? 

 
Vote:  20 Yes, 2 No 

 
Members acknowledged the presence of an obesity epidemic, the adverse public health 
consequences of overweight and obesity, and the need to fill the therapeutic gap 
between lifestyle modification/current pharmacotherapy and surgical interventions when 
combating excess weight.  Several members mentioned that both phentermine and 
topiramate are already approved and marketed for other indications.  Committee 
members were swayed by the significant need and superior efficacy of PHEN/TPM and 
the expressed a willingness to vote for approval based on the proposed REMS 
program.   
 
The committee members reiterated their significant concern regarding the inability to 
sufficiently characterize the cardiovascular risk associated with PHEN/TPM and 
described several examples were initial surrogates suggested benefit but confirmatory 
trials provided contradictory results.  A post-approval cardiovascular trial quantifying risk 
was supported by many members.  The FDA was encouraged to enforce timelines to 
ensure expeditious initiation and completion of a cardiovascular outcome trial. 
 
Anticipation of huge numbers of women of reproductive age taking PHEN/TPM and the 
inherent challenges of effective pregnancy prevention and planning concerned many 
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members.  However, committee members conceded the there are significant maternal 
complications and risk of birth defects associated with obesity.  The applicant’s plan for 
surveillance of pregnancies and fetal outcomes and REMS to evaluate and mitigate the 
teratogenic risk of PHEN/TPM was supported by the committee members. 
 
Committee members voting Yes 
Dr. Brittain 
Ms. Coffin 
Dr. Flegal 
Dr. Henderson 
Dr. Rogawski 
Dr. Staten 
Dr. Winterstein 
Dr. Burman 
Dr. Cragan 
Dr. Goldfine 
Dr. Kaul 
Dr. S. Rasmussen 
Dr. Thomas 
Dr. Yanovski 
Dr. Clancy 
Dr. Felner 
Dr. Gregg 
Dr. Morrato 
Dr. Smith 
Dr. Weide 
 
Members voting No 
Dr. Capuzzi 
Dr. Lauer 
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9.4 MACE narratives 
 
Narratives for the events included in the applicant’s MACE analyses are provided below 
 
OB-202 
 
 0203/Chest pain/placebo:  56 year old female Pacific Islander with a history of T2DM, 
dyslipidemia, hypertension, and gastroesophageal reflux disease.  In  she had 
experienced chest pain; coronary angiograms at the time were negative.  In  she 
had a positive cardiac stress test in  with a negative coronary artery 
catheterization at that time.  On Study Day 23, the subject experienced chest pain and 
was hospitalized.  Her presentation included progressive chest pressure/pain with 
shortness of breath, and radiating pain to the left arm, neck, and back.  EKG and 
troponin at admission were both negative.  The subject was treated with aspirin, 
sublingual nitroglycerin, morphine, and hydrocodone bitartrate/acetaminophen and the 
pressure/pain subsided after three hours.  A coronary angiogram on Study Day 27 
showed normal coronary arteries and normal left ventricular systolic function.  Study 
drug and metformin were discontinued on Study Day 25.  After discharge on Study 
Day 28, the subject restarted study medication.   

Reviewer comment:  Although symptoms suggestive of a MI, electrographic and 
biochemical evidence were negative.  The preferred term of chest pain was 
mapped to the system organ class of General disorders and not Cardiac 
disorders and therefore was included in the broadest MACE composite by the 
sponsor.  On-treatment event. 
 0633/CVA/placebo:  38 year old African American female with a history of T2DM and 
hypertension randomized to placebo.  Discontinued study medication 21 days prior to 
the event.  On Study Day 31, the subject experienced left sided facial numbness and 
left upper and lower extremity numbness.  The subject presented to the emergency 
room 9 hours after the onset of symptoms and was admitted to the hospital.  A carotid 
ultrasound showed 20% to 40% stenosis in both internal carotid arteries and a brain 
MRI on Study Day 32 showed a right sided lacunar thalamic infarct.   

Reviewer comment:  Acute focal neurological deficiencies with radiographic 
evidence of infarction of central nervous system tissue meet criteria for a CVA.  
On-treatment event (occurred within 30 days of discontinuing study drug). 
 0965/congestive heart failure/placebo:  50 year old Caucasian male with a history of 
T2DM, CHF since  and non-ischemic dilated cardiomyopathy since   
Cardiac catherization in  showed severe mitral disease and no evidence of  
coronary artery disease.  Concomitant medications included glipizide, Toprol XL, and 
Lasix.  On Study Day 9, the subject was hospitalized after experiencing 2 weeks of 
progressively worsening shortness of breath with pressure-like chest pains.  The 
subject was treated with sublingual nitroglycerin with alleviation of pain.  Subject 
received Lasix IV.  Study drug was discontinued Study Day 15.  The subject continued 
in the study off study drug.   
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On Study Day 74, the subject presented to the emergency department with complaints 
of worsening dyspnea, dizziness, nausea, and vomiting.  The subject was hospitalized 
with a diagnosis of CHF exacerbation.  The subject was treated with IV Lasix and 
antibiotics. On the evening the subject was discharged from the hospital, he collapsed 
at home requiring cardiac resuscitation.  In the emergency department, the subject 
had an episode of wide complex tachycardia.  After his cardiac arrest, the subject was 
found to have heavily calcified aortic leaflets with almost no mobility, and worsening of 
his pre-existing mitral valve disease.  Subject underwent replacement of both the 
aortic and mitral valves, followed by dual chamber pacemaker lead placement.   

Reviewer comment:  The applicant adjudicated this case as hospitalization for 
congestive heart failure.  Even though this subject had two more additional 
events (2nd CHF exacerbation, cardiac arrest with resuscitation), the applicant 
counted each subject only once.  Therefore multiple events in one subject are not 
reflected in the applicant’s analyses.  First event was on-treatment. 
 
OB-204 
 
 001-089/CVA/placebo:  51 year old Caucasian male presented on Study Day 46 to the 
emergency room with complaint of lack of coordination in right hand and expressive 
aphasia, which had been present for several hours.  Coagulability workup was positive 
for antiphospholipid syndrome.  CT-angiogram of the head and neck revealed 
occlusion of the left middle cerebral artery.  On Study Day 50, a CT scan of the head 
showed a moderately sized left parietal temporal infarct with no hemorrhage.  Study 
drug was permanently discontinued and the subject terminated early from the study 
due to the event.   

Reviewer comment:  Acute focal neurological deficiencies with radiographic 
evidence of infarction of central nervous system tissue meet criteria for a CVA.  
On-treatment event. 
 
OB-302 
 
 109-042/Deep vein thrombosis/PHEN/TPM 3.75/23:  36 year old Caucasian female on 
Study Day 187 was noted to be pregnant.  Last dose of study drug on Study Day 186.  
On Study Day 200, the subject presented to an urgent care with complaints of painful 
and sore right lower leg.  Ultrasound of the right lower leg revealed extensive DVT of 
the right lower extremity up to the level of the common femoral vein.   

Reviewer comment:  Pregnancy and obesity are conditions of hypercoaguability 
and risk factors for DVT.  On-treatment event. 
 116-036/MI/PHEN/TPM 3.75/23:  62 year old Caucasian female with history of 
hypertension and dyslipidemia.  On Study Day 58, the subject permanently 
discontinued the drug.  On Study Day 60, the subject presented to the hospital with 
complaints of chest pain.  Cardiac catheterization revealed 80% stenosis of the left 
main stem coronary artery and echocardiogram revealed akinesis of the 
interventricular septum and mildly decreased ejection fraction of 40-45%.  Laboratory 
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testing revealed a creatine phosphokinase of 255 U/L, CK-MB of 29 U/L, CK-MB% of 
11, and peak troponin I of 3.250 ng/mL.  Subject was diagnosed with an MI. 

Reviewer comment:  Echocardiographic evidence of myocardial injury and 
elevation of cardiac biomarkers although laboratory reference ranges not 
provided.  On-treatment event. 
 147-038/Pulmonary embolism/DVT/PHEN/TPM 15/92:  27 year old Caucasian female 
on Study Day 85 was admitted to the emergency room with complaints of sudden 
onset of shortness of breath and 4-day history of left calf pain and was hospitalized for 
a pulmonary embolus.  Laboratory testing revealed a fibrin d-dimer of 3.48 mg/L 
(normal range, 0-1.0 mg/L) and high-resolution spiral computerized tomogram of the 
chest showed moderately extensive bilateral pulmonary emboli.  Venous Dopplers of 
the lower extremities revealed a left calf DVT.  Subject was treated.  Subject was 
withdrawn from the study due to the event on Study Day 107. 

Reviewer comment:  On-treatment event. 
 151-014/Chest pain/placebo:  39 year old Caucasian male with no previous history of 
cardiac disease developed chest pain and was admitted to the hospital for a rule out 
MI workup on Study Day 15.  Study drug was discontinued on Study Day 15.  An ECG 
showed normal sinus rhythm, no ST-T changes, no ectopy, normal PR and QRS 
intervals.  Cardiac stress test was negative with an ejection fraction of 58%, negative 
d-dimer, and normal blood pressure response.  The event of chest pain was treated 
with morphine, nitroglycerin, and oxygen.  The subject was discharged from the 
hospital on Study Day 17 and withdrawn from the study on Study Day 25.   

Reviewer comment:  No laboratory results submitted.  Of the data submitted, 
there is no supporting evidence of a MI from the ECG or cardiac stress test.  On-
treatment event. 
 153-036/Atrial fibrillation/PHEN/TPM 15/92 

Reviewer comment:  See narrative in heart rate outlier section.  On-treatment 
event. 
 187-037/Angina pectoris/Hypertension/Placebo:  44 year old African American female 
presented to the emergency room with chest pain, tightness, shortness of breath, and 
pain in the left arm and was hospitalized on Study Day 78.  Blood pressure was 
elevated at 184/106.  An echocardiogram was “within normal limits”.  Non-specific T 
abnormalities were noted on ECG (not further specified).  Laboratory testing revealed 
a normal troponin and CK-MB (actual values not provided).  A dopamine stress test 
was without significant findings.  During the same hospitalization a cardiac 
catheterization was performed which showed the right coronary artery with 20% 
stenosis and an ejection fraction of 60%.  The subject was diagnosed with atypical 
angina and worsening hypertension.  The study drug was permanently discontinued 
on Study Day 77.  

Reviewer comment:  On-treatment event.  
 202-003/Pulmonary embolism/Placebo:  39 year old Caucasian female presented to 
emergency room on Study Day 94 with sudden onset of cough, chest pain, and 
shortness of breath.  A pulmonary angiogram revealed diffuse bilateral pulmonary 
emboli involving all lobes and a thrombus in the right main pulmonary artery.  Subject 
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was hospitalized and treated for the event with heparin, exoxaparin, and warfarin.  On 
Study Day 94 the study drug was permanently discontinued.  On Study Day 124, the 
subject was withdrawn from the study due the event. 

Reviewer comment:  On-treatment event. 
 
OB-303 
 
 102-012/MI/PHEN/TPM 7.5/46:  67 year old Caucasian male with a history of T2DM , 
past smoker, and dyslipidemia was pushing a hand mower and became lightheaded 
on Study Day 119.  He was admitted to the hospital with a 2-day history of weakness, 
malaise, and epigastric discomfort and study drug was discontinued.  An initial 
troponin was elevated at 39.67 with a CK and CK-MB of 783 and 61.9, respectively 
(reference ranges not reported).  An electrocardiogram revealed inferior ST segment 
elevation with anterior and anteroseptal ST depression.  A coronary angiogram 
demonstrated severe multi-vessel coronary artery disease with an occluded right 
posterolateral branch.  During angiography, the subject developed hemodynamic 
instability including heart block requiring placement of a temporary pacemaker.  
Treatment also included emergent bypass grafting time four.   

Reviewer comment:  MI based on clinical symptoms, abnormal ECG, elevated 
cardiac biomarkers, and coronary angiography suggesting cause for myocardial 
ischemia.  On-treatment event. 
 108-027/pulmonary embolism/Placebo:  62 year old Caucasian female underwent 
bilateral breast reduction without complication on Study Day 102.  On Study Day 104, 
the subject presented to the emergency room with dizziness, lightheadedness, 
shortness of breath.   Laboratory testing revealed a d-dimer of 2,146 and a 
ventilation/perfusion scan with a high probability of pulmonary emboli.  Treatment of 
the event included enoxaparin, warfarin, and heparin.  The study drug was interrupted 
and the subject continued in the study.  The subject was discharged on Study Day 
109.   

Reviewer comment:  Surgery may predispose individuals to pulmonary emboli.  
On-treatment event.  
 108-043/coronary artery disease with coronary revascularization/Placebo:  63 year old 
Caucasian female presented to the emergency room on Study Day 28 with severe jaw 
pain and angina and was admitted for a rule out MI workup.  An ECG and cardiac 
stress test were normal.  Cardiac catheterization revealed an 80% focal lesion in the 
right coronary artery.  Subject underwent stenting of the right coronary artery.  The 
subject was discharged from the hospital on Study Day 29.  The study drug was 
interrupted and the subject continued in the study.   

Reviewer comment:  Coronary revascularization was used in the primary 
composite endpoint for MACE in the rosuvastatin cardiovascular outcome trial 
called JUPITER.  On-treatment event. 
 109-006/pulmonary embolism/PHEN/TPM 15/92:  57 year old Caucasian female 
smoker with hypertension and dyslipidemia on Study Day 67 had a chest CT after 
several weeks of pleuritic right-sided chest pain associated with shortness of breath 
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that had been treated with antibiotics for presumed pneumonia.  The CT demonstrated 
significant pulmonary emboli.  Oxygen saturation was 91% on room air, blood 
pressure was 134/69 and pulse was 132 bpm.  An ECG revealed new T-wave 
inversions and an echocardiogram demonstrated right ventricular dysfunction, 
pulmonary hypertension of 55 mHg, dilated right ventricle, and a hypokinetic right 
ventricular wall.  Treatment included warfarin and aspirin.  The study drug was 
permanently discontinued on Study Day 66.  The subject was discontinued from the 
study due to the event on Study Day 99. 

Reviewer comment:  Clinical and radiographic evidence of pulmonary emboli.  T-
wave inversion can be observed with pulmonary embolism.  Echocardiogram 
suggests right-sided dysfunction associated with pulmonary artery obstruction.  
No cardiac biomarkers submitted.  On-treatment event. 
 115-018/Myocardial ischemia/Placebo:  A 55 year old Caucasian male smoker on 
study day 242 experienced an abrupt onset of substernal chest pressure and pain 
accompanied with diaphoresis, nausea, and acute shortness of breath and was 
hospitalized for a rule out MI workup.  Laboratory testing, chest X-ray, myocardial 
perfusion scan, and ECG were unremarkable.  Treatment of the event included 
nitroglycerin, morphine, enoxaparin, and aspirin.  On Study Day 244, the subject was 
discharged from the hospital.  On Study Day 246, a sestamibi stress test revealed a 
peak heart rate of 164 bpm and blood pressure of 176/70 mmhg.  Myocardial imaging 
revealed inferior mild reversible abnormality, normal wall motion, and an ejection 
fraction of 63%.  The myocardial perfusion scan showed no clear evidence of ischemia 
or prior infarct.  The study drug was interrupted while hospitalized.  The subject 
restarted study drug and continued in the study.   

Reviewer comment:  This event was mapped to the preferred term myocardial 
ischemia, although there is no evidence to suggest myocardial ischemia but 
rather chest pain.  This event was included in the analyses which utilized all SAE 
preferred terms mapping to the Cardiac Disorders SOC.  This qualifies as an SAE 
due to the subject’s hospitalization.  On-treatment event. 
 120-018/Hypotension/PHEN/TPM 7.5/46:  64 year old Caucasian male with a history 
of hypertension on Study Day 23 developed severe back pain, dyspnea, and 
lightheadness during a walk.  The subject took his blood pressure and was noted to be 
hypotensive with a BP of 70/57 mmHg.  On Study Day 24, the subject still did not feel 
well and presented to the emergency room for evaluation.  The subject was admitted.  
An ECG, chest X-ray, and CT were without significant findings.  Blood creatinine 
phosphokinase enzymes were reported as normal.  After discharge the subject 
underwent a perfusion study which revealed an abnormal Cardiolite stress test with 
evidence of a fixed inferior perfusion defect consistent with a scar.  On study day 46, 
an echocardiogram showed preserved left ventricular function with mild aortic stenosis 
and aortic insufficiency.  A CT angiography of the coronary arteries and left ventricle 
showed non-obstructive coronary artery disease with normal left ventricular systolic 
function.  The subject continued in the study off drug.  Concomitant medications 
included diltiazem, rosuvastatin, aspirin, fenofibrate, and olmesartan. 

Reference ID: 3159813



Clinical Review-Complete response submission 
MD Roberts, MD 
NDA 22580 
QSYMIA, Phentermine/Topiramate extended-release 
 

245 

Reviewer comment:  The preferred term hypotension was picked by the applicant 
to include in broadest MACE composite if it was an SAE.  This event qualifies as a 
SAE due to the subject’s hospitalization.  On-treatment event. 
 124-040/TIA/Brain stem infarction/Placebo:  57 year old Caucasian female with a 
history of T2DM, presented to the emergency room on Study Day 258 to rule out a 
stroke.  She presented with loss of right-sided function.  A head CT without contrast 
did not identify an acute intracranial bleed or acute large vessel stroke.  A neuro 
consultant determined acute stroke, with right hemiparesis, dysarthria, and gaze palsy 
to the left side.  IV heparin was initiated and the hemiparesis resolved within 3 hours of 
the onset.  Brain MRI without contrast showed no acute hemorrhage, infarct or mass.  
No cardiac source of CVA was seen.  On Study Day 259, the right-sided weakness, 
speech dysfunction, and gaze palsy had clinically resolved.  The subject was 
discharged on aspirin and Aggrenox.  On Study Day 260, the subject experienced 
right-sided weakness.  A CT scan revealed a possible CVA in evolution.  On study day 
261, a brain MRI revealed a new left pontine infarct.  The subject was discharged 
home and was discontinued from the study on study day 280. 

Reviewer comment:  Acute focal neurological deficits with radiographic evidence 
of CNS tissue infarction.  The applicant has coded this subject with two events 
due to two separate hospitalizations for a TIA and stroke.  As the two events 
occurred within 2 days of each other and represent an evolving clinical situation, 
it is this reviewer’s opinion that this be considered one event of stroke.  On-
treatment event. 
 128-047/Hypertension/PHEN/TPM 15/92:  52 year old Caucasian female presented to 
the emergency room on Study Day 221 with complaints of chest pain, pressure, and 
tightness associated with shortness of breath.  She was admitted with a BP of 193/101 
and sinus tachycardia on ECG.  Laboratory results revealed a troponin level of 0.03 
ng/mL (normal range, 0-0.4 ng/mL), fibrin d-dimer of 0.66 mg/L (normal range, 0-2.5 
mg/L), blood creatine phosphokinase of 255 IU/L (normal range, 30-223 IU/L), and 
CK-MB of 5.8 ng/mL (0.6-6.3 ng/mL).  Subject recovered with treatment and was 
discharged from the hospital with a BP of 133/79 mmHg.  The study drug was 
interrupted from Study Day 226 to Study Day 252 and permanently discontinued on 
study day 396.  The subject continued in the study and completed the study off study 
drug on Study Day 406.  concomitant medications included simvastatin, cetirizine, and 
ropinirole. 

Reviewer comment:  The preferred term of hypertension was picked by the 
applicant to be included in broadest MACE composite if it was an SAE.  This 
event qualifies as a SAE due to the subject’s hospitalization.  On-treatment event. 
 129-002/Chest pain/PHEN/TPM 15/92:  28 year old cigar smoker developed chest 
pain on Study Day 175 and was admitted to the hospital for evaluation and treatment.  
ECG was within normal limits and laboratory testing revealed a troponin I of 0.04, CK-
MB of 1.4 (units and reference range not reported).  The subject reported his BP was 
220/100 mmHg and his heart rate was 115 bpm. A chest CT and chest X-ray ruled out 
pulmonary emboli.  Treatment of the event included aspirin, metoprolol, and 
nitroglycerin.  On Study Day 176, the subject left the hospital against medical advice 
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due to financial restraints.  The study drug was permanently discontinued on Study 
Day 179.  The subject discontinued from the study due to the event on Study Day 188.   

Reviewer comment:  Elevated blood pressure and heart rate in 28 year old with 
chest pain without evidence of MI.  Chest pain was mapped to the SOC of general 
disorders and therefore was not included in the cardiac disorder SOC as an SAE.  
This event was included in the broadest composite of MACE events only.  On-
treatment event. 
 130-050/coronary revascularization/placebo:  65 year old Caucasian male smoker 
presented to a cardiologist on Study Day 136 with complaints of exertional chest pain 
and underwent a cardiac stress test, which revealed a large anteroseptal area of 
ischemia suggesting an abnormality in the left anterior descending territory.  Left 
ventricular systolic function showed mild septal hypokinesis and an ejection fraction of 
61%.  The subject was subsequently admitted to the hospital.  Cardiac catheterization 
revealed significant coronary disease.  On Study Day 139, the subject underwent 
coronary bypass grafting.  The study drug was permanently discontinued on Study 
Day 135.  The subject discontinued due to the event on Study Day 143. 
 131-042/MI/PHEN/TPM 15/92:  68 year old Caucasian male who presented to the 
emergency room on Study Day 342 with an episode of chest pain.  Initial troponin was 
0.24 (normal <0.10 ng/mL) and subsequent troponin levels were 6.62 ng/mL and 23.22 
ng/mL.  The subject transferred to another hospital and underwent a cardiac 
catheterization with revealed triple vessel coronary artery disease, and left ventricular 
ejection fraction of 50%.  On Study Day 345, the subject had a CABG x6.  The study 
drug was interrupted from Study Day 333 to Study Day 373. 

Reviewer comment:  Clinical symptoms, biochemical evidence, and cardiac 
evidence supporting MI. 
 138-146/Hypertension/placebo:  66 year old African American female on Study Day 26 
presented to the emergency room with severe headache.  BP was 180/96.  Admitted 
for treatment.  Study drug was permanently discontinued on Study Day 29.  The 
subject continued in the study off study drug.  On Study Day 218, experienced 
additional elevation in BP with symptoms of headache, palpitations.  BP was 209/90 
mmHg.  Chest x-ray revealed mild cardiomegaly, interstitial congestion, and tortuous 
aorta.  Multiple ECGs were normal.  The subject was hospitalized for treatment and 
was discharged on Study Day 222.  The subject continued in the study off study drug.   
 143-037/CV death/placebo:  See section 7.3.1 
 148-160/non-cardiac chest pain/placebo:  60 year old Caucasian female presented to 
the emergency room on Study Day 98 with sharp stabbing pain below the left breast, 
pressure pain above the left breast, left sided numbness, and shortness of breath.  
Cardiac enzymes were normal. ECG showed a non-specific T-wave abnormality.  On 
Study Day 99, the subject underwent a left heart cardiac catheterization, which 
revealed nonobstructive two-vessel coronary artery disease (left anterior descending 
and right coronary artery) and normal left ventricular function with diastolic dysfunction.  
The study drug was interrupted from Study Day 99 to Study Day 112 and the subject 
continued in the study. 
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 151-079/coronary revascularization/placebo:  48 year old Caucasian male presented 
on Study Day 52 with complaints of right-sided chest pain and was admitted for a rule 
out MI workup.  Laboratory testing revealed a CPK of 152 U/L, CK-MB of 2.0 ng/mL, 
and troponin of 0.03 ng/mL (reference ranges not reported).  ECG showed normal 
sinus rhythm and incomplete bundle branch block.  Subject underwent a cardiac 
catheterization with coronary ateriography.  An 80% stenosis of the mid left anterior 
descending was noted and a drug eluting stent was successfully placed.  Study drug 
was permanently discontinued on Study Day 52. 

Reviewer comment:  Unable to definitively determine if cardiac enzymes are 
normal due to lack of reference range, however troponin and CK-MB do not 
appear elevated and ECG did not demonstrate criteria necessary for a diagnosis 
of MI.  Qualifies for inclusion in applicant’s analyses based on coronary 
revascularization with stent placement.   
 154-021/chest pain/placebo:  55 year old African American female on Study Day 162 
developed hypertension with a reported BP of 160/90 mmHg and the study drug was 
discontinued.  Treatment of the event included hydrochlorothiazide, lisinopril, and 
valsartan.  On Study Day 165, the subject presented to the emergency room with 
complaints of dizziness, chest pressure, and chest pain and was admitted to the 
hospital.  BP on admission was 95/65 mmHg.  An ECG was normal.  Cardiac enzymes 
were negative.  A nuclear stress test was performed and showed no evidence of 
ischemia. 
 156-021/CVA/PHEN/TPM 15/92:  52 year old Caucasian female smoker on Study Day 
338 presented to the emergency room with expressive aphasia, slurred speech, 
difficulty word finding, and left facial numbness for 3 days.  An initial CT scan was 
negative.  A MRI was positive for an acute to subacute nonhemorrhagic infarct of the 
right corona radiate extending to the right basal ganglia.  Study drug was interrupted 
from Study Day 340 to 341.  After hospital discharge, the subject presented again on 
Study Day 344 with right-sided changes in sensation and difficulty in finding words.  A 
MRI indicated no new infarct and the subject was discharged home on the same date.  
The subject recovered from the event on Study Day 346.  The study drug was 
interrupted during the hospitalization, and the subject continued in the study.   

Reviewer comment:  Focal neurological deficits with radiographic evidence of 
CNS infarct consistent with a CVA. 
 160-100/Atrial fibrillation/Placebo:  See section adverse events in heart rate outliers 
 160-109/Atrial fibrillation/PHEN/TPM 7.5/46:  See section adverse events in heart rate 
outliers 
 165-071/Tachycardia/PHEN/TPM 7.5/46:  40 year old Caucasian female on Study Day 
324 underwent a dilation and curettage, hysteroscopy, and removal of uterine polyps.  
Post-operatively, the subject experienced episodes of tachycardia with a heart rate in 
the range of 133 to 155 bpm.  Cardiac enzymes, thyroid function tests, CT 
angiography to rule out embolus, CT of the pelvis to rule out DVT, and 
echocardiogram were unremarkable.  The subject was started on IV verapamil and 
diltiazem with resulted in the subjects converting to normal sinus rhythm.  The study 
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drug was interrupted from Study Day 320 to Study Day 335 and the subject continued 
in the study. 
 166-066/Hypotension/PHEN/TPM 15/92:  40 year old Caucasian female presented to 
the emergency room on Study Day 20 with severe vertigo, hypotension, and 
complaints of “feeling bad”.  Admitted and concomitant propanolol was discontinued.  
Echocardiogram, unspecified laboratory work, carotid ultrasound, and MRI of the spine 
were within normal limits.  A brain CT showed sinus disease, but was otherwise 
unremarkable.  On Study Day 22, the subject underwent a tilt table test which was 
negative for significance.  Study drug was discontinued on Study Day 20.  The last 
dose of study drug was Study Day 18.  The subject discontinued from the study on 
Study Day 29. 
 172-088/Deep vein thrombosis/PHEN/TPM 15/92:  58 year old Caucasian male with a 
history of hypertension and DVT, presented on Study Day 169 to the emergency room 
with complaints of leg cramping and left lower extremity swelling and redness.  An 
ultrasound revealed a DVT involving the left common femoral, femoral popliteal vein, 
and posterior tibial vein.  Treatment of the event included enoxaparin and warfarin.  
Subject discontinued study drug on Study Day 168 and discontinued from the study on 
Study Day 191. 
 172-104/non-cardiac chest pain/placebo:  56 year old Caucasian female experienced 
on Study Day 165 weakness, chest pain, and back pain radiating to both arms.  
Laboratory testing revealed a CK of 69, CK-MB of 1.0, and troponin I of 0.02 ng/mL 
(normal ranges not reported).  An ECG, chest CT, chest X-ray were all reported as 
normal.  An adenosine myocardial perfusion study was normal.  According to the 
subject’s primary care physician the subject was started on Paxil for anxiety related to 
family issues on Study Day 162. 
 172-108/chest pain/placebo:  48 year old Caucasian female on Study Day 190 
experienced chest pain.  On Study Day 196, she presented to the emergency room 
with a 1-week history of chest pain and discomfort radiating to the back.  A chest x-ray 
showed a normal heart size with no evidence of infiltrate or edema.  An ECG showed 
normal sinus rhythm with good R wave progression, no ST depressions, no 
prolongations of the PR, QRS, or QT intervals, and no pathologic Q waves.  A CT 
scan showed no pulmonary embolism.  Cardiac enzymes were negative.  A stress test 
was negative.   
 188-052/MI/PHEN/TPM 15/92:  52 year old Caucasian female smoker with a history of 
hypertension, on Study Day 174 developed chest pain and was transported to the 
hospital via emergency medical services.  During transport, the subject experienced a 
seizure and subsequently developed ventricular fibrillation without a pulse.  
Cardiopulmonary resuscitation was initiated.  The subject reportedly experienced 
ventricular fibrillation or pulseless electrical activity for 23 to 24 minutes.  On 
admission, BP was 140/70 mmHg and pulse rate was 122 bpm.  A CT of head 
revealed no bleeding.  An ECG showed ST elevation in the precordial leads, in leads I, 
aVL, ST depression of the inferior leads.  Laboratory results revealed a troponin I of 
11.6 mg/dL, CK of 490 U/L, and CK-MB of 23.5 ng/mL.  Echocardiogram showed 
distal anterior and mid to distal septal walls consistent with infarct.  On Study Day 176, 
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subject underwent revascularization and stent placement.  The subject recovered with 
sequelae from the event and was discharged from the hospital on Study Day 180.  The 
study drug was permanently discontinued on Study Day 174.  The subject continued in 
the study off study drug and was lost to follow-up and therefore discontinued from the 
study on Study Day 257.    
 193-032/coronary revascularization/placebo:  60 year old Caucasian female with 
hypertension and dyslipidemia, on Study Day 65 experienced intermittent substernal 
chest pressure, which worsened with activity.  On Study Day 80, the subject was 
admitted to the hospital and underwent cardiac catheterization with placement of three 
stents.  The subject was discharged from the hospital on Study Day 81 and study drug 
was permanently discontinued on Study Day 79.  The subject was discontinued from 
the study due to the event on Study Day 93. 
 199-037/coronary revascularization/hospitalization for unstable angina/PHEN/TPM 
15/92:  64 year old Caucasian male with a history of dyslipidmia on Study Day 289 
experienced intermittent sharp chest pain and presented to the emergency room for 
evaluation and treatment.  The subject underwent a cardiac single photon emission CT 
stress test, which revealed possible reversible ischemia.  An ECG revealed possible 
high lateral MI and a second ECG revealed an anterolateral infarct (age 
undetermined).  Laboratory testing revealed a CK of 80 IU/L, CK-MB of 2.5 ng/mL, and 
two troponin tests that were indeterminate at 0.5 ng/mL and 0.6 ng/mL (normal ranges 
not reported).  The subject was discharged from the emergency room on a beta-
blocker and recommended to follow up with his primary care physician.  On Study Day 
298 (10 days later), the subject was admitted to the hospital for a cardiac 
catheterization and underwent single vessel balloon angioplasty of the diagonal artery.  
The subject was discharged on Study Day 299 and study drug was continued.   
On Study Day 360, the subject experienced chest pain with exertion.  On Study Day 
362, the subject experienced the same pain and was admitted for observation.  Vital 
signs included BP of 122/72 mmHg and heart rate of 66 bpm.  ECG was 
unremarkable.  Laboratory tests CK of 122 IU/L, CK-MB of 3.0 ng/mL, and troponin I of 
0.03 ng/mL (normal ranges not reported).  On Study Day 363 the subject was 
discharged from the hospital.  On Study Day 364, the subject underwent a myocardial 
perfusion stress test, which revealed angina pectoris (no further details given).  On 
Study Day 381, the subject underwent cardiac catheterization and stent placement.  
The subject was on every-other-day dosing.  The study drug was interrupted only on 
Study Day 362.  The subject continued in the study. 
Reviewer comment:  The applicant adjudicated this event as a coronary 
revascularization (agree with adjudication) and hospitalization for unstable 
angina (do not agree).  The hospitalization for chest pain occurred with exertion, 
not rest, the ECG was unremarkable, and the need for coronary 
revascularization procedure did not occur during the same hospital stay.  A 
patient with stable exertional angina whose admission for coronary angiography 
or PCI is prompted by a positive outpatient stress test should not be considered 
a hospitalization for unstable angina. 
 

Reference ID: 3159813



Clinical Review-Complete response submission 
MD Roberts, MD 
NDA 22580 
QSYMIA, Phentermine/Topiramate extended-release 
 

250 

OB-305 
 
 131-042/CVA/PHEN/TPM 15/92:  A 68 year old Caucasian male on Study Day 542 
developed left upper extremity weakness and paresthesias and was transported to the 
emergency room via emergency medical services.  Physical exam revealed a blood 
pressure of 160/70 mmHg and decreased power and dexterity of the left arm.  A 
nuclear MRI scan revealed a recent infarct in the right frontoparietal region.  A carotid 
artery MRI revealed 30% left internal carotid artery stenosis without high-grad carotid 
or vertebrobasilar stenosis.  The subject recovered from the event with treatment and 
was discharged from the hospital on Study Day 543.  No action was taken with the 
study drug.  The subject continued in the study. 
 131-059/MI/PHEN/TPM 7.5/46:  49 year old Caucasian male with a history of 
dyslipidemia on Study Day 646 was admitted to the hospital for evaluation and 
treatment of a 3-day history of chest pain, nausea, and vomiting.  Laboratory results 
revealed a creatine phosphokinase of 233 and 133, a troponin of 0.43, and a CK-MB 
of 4.10 (units and normal ranges not provided).  On Study Day 647, the subject’s chest 
pain worsened; and ECG showed poor R wave progression and non-specific ST-T-
wave abnormalities, and laboratory results revealed a troponin of 3.13 and 4.91 and a 
CK-MB of 19.90.  The subject underwent a cardiac catheterization with placement of 
two stents.  The subject recovered from the event following treatment and discharged 
from the hospital on Study Day 649.  The study drug was permanently discontinued on 
Study Day 646 and the subject was withdrawn from the study due to the event on 
Study Day 659. 
 137-056/CVA/placebo:  67 year old Caucasian male on Study Day 554 due to neck 
pain and severe headaches underwent a head CT that revealed no subarachnoid 
hemorrhage or intraventricular hemorrhage.  On Study Day 555, MRI with and without 
contrast revealed a small subcentimeter hemorrhage in the right frontal subcortical 
white matter.  The subject was subsequently diagnosed with an intracranial 
hemorrhage.  Treatment medications included amitriptyline, tramadol, butalbital, and 
prednisone.  The study drug was discontinued on Study Day 554 and the subject was 
withdrawn from the study due to the event on Study Day 561.   

Reviewer comment:  The preferred term for this event was intracranial 
hemorrhage.  The applicant adjudicated this event as a CVA.  The subject 
experienced severe headache and neck pain which may qualify as a global 
cerebral dysfunction.  Radiographic evidence of hemorrhage. 
 151-072/TIA/PHEN/TPM 7.5/46:  64 year old Caucasian male on Study Day 392 was 
admitted to the hospital for sudden onset of confusion and memory loss.  There was 
no evidence of focal weakness, numbness, slurred speech or swallowing problems.  A 
brain CT with and without contrast revealed chronic inflammation in the ethmoid sinus, 
no evidence for recent infarct or hemorrhage, and no acute abnormalities in the 
parenchyma.  An EEG was normal.  Neurological examination was normal except the 
appearance of subtle flattening of the left nasal fold, associated with intermittent 
twitching.  A mini-mental status examination was performed and the subject could not 
recall all three words.  The subject recovered from the event and was discharged from 
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the hospital on Study Day 408.  No action was taken with the study drug.  The subject 
continued in the study. 

Reviewer comment:  PHEN/TPM is known to cause memory impairment and word 
finding difficulties, usually within the first month of treatment, however, this event 
occurred after over a year of treatment.  Symptoms were transient and there was 
no evidence of CNS infarct. 
 177-036/Hypotension/placebo:  55 year old Caucasian female on Study Day 637 
developed left-sided chest pain, shortness of breath, cough, and fever.  A chest CT 
confirmed left lower lobe consolidation and moderate sized left-sided pleural effusion.  
On Study Day 648, the subject underwent a left thoracentesis.  The subject was 
discharged from the hospital on Study Day 649.  The subject recovered from the event 
of pneumonia on Study Day 656.  On Study Day 673, the subject was reported to have 
become extremely hot, flushed and briefly unresponsive 45 minutes after taking 
Simcor.  The subject was taken to the emergency room for treatment of possible 
severe allergic reaction to Simcor and hypotension.  The subject’s low blood pressure 
resolved with IV fluids.  Subsequent evaluations revealed an upper left lobe nodule as 
suspicious for malignancy on PET scan that was subsequently diagnosed as positive 
for mesothelioma. 
 178-121/Acute MI/CVA/PHEN/TPM 15/92:  38 year old African American female on 
Study Day 582 underwent gastric banding in violation of study protocol with concurrent 
hiatal hernia repair.  On the following day, the subject became less responsive and 
more obtunded. On Study Day 584, the emergency medical services were called due 
to shallow breathing and unresponsiveness.  The subject was intubated and 
administered naloxone hydrochloride.  Creatine phosphokinase was 7647 and troponin 
9.97 (units and normal ranges not provided).  An ECG demonstrated sinus tachycardia 
at 152 bpm with diffuse nonspecific ST-T changes.  A brain CT without contrast 
revealed a 14 mm hypodensity in the left frontal lobe near the anterior portion of the 
internal capsule, representing a possible acute to subacute infarct.  Laboratory results 
revealed creatinine of 1.7.  The subject was diasnosed with non-ST elevation MI, 
acute ischemic stroke, acute renal failure, influenza type A, pneumonia, and 
respiratory failure.  The subject recovered from the event and was discharged on study 
day 594.  The study drug was permanently discontinued on Study Day 560.  The 
subject was lost to follow-up. 

Reviewer comment:  Post-operative complications following gastric banding.  
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9.5 Listing of preferred terms for targeted medical events 
 
Targeted Medical Event 
Class 

Targeted Medical Event 
Subclass 

Preferred Term  

Cardiac Disorders Cardiac Arrhythmia  
  AV dissociation 
  Accelerated idioventricular 

rhythm 
  Accessory cardiac pathway 
  Adams-Stokes syndrome 
  Agonal rhythm 
   
Psychiatric Disorders Sleep Disorders Dysomnia 
  Early morning awakening 
  Hypersomnia 
  Hyposomnia 
  Initial insomnia 
  Insomnia 
  Middle insomnia 
  Poor quality sleep 
  Somnolence 
 Anxiety Agitation 
  Anxiety 
  Irritability 
 Depression Activation syndrome 
  Adjustment disorders with 

depressed mood 
  Adjustment disorder with mixed 

anxiety and depressed mood 
  Affect lability 
  Agitated depression 
  Alcohol abuse 
  Alcohol problem 
  Alcohol rehabilitation 
  Alcoholism 
  Anhedonia 
  Antidepressant therapy 
  Apathy 
  Blunted affect 
  Constricted affect 
  Crying 
  Decreased interest 
  Depressed mood 
  Depression 
  Depression postoperative 
  Depressive symptom 
  Dysphoria 
  Dysthymic disorder 
  Electroconvulsive therapy 
  Emotional distress 
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Targeted Medical Event 
Class 

Targeted Medical Event 
Subclass 

Preferred Term  

  Feeling guilty 
  Feeling of despair 
  Feelings of worthlessness 
  Impaired self-care 
  Listless 
  Major depression 
  Menopausal depression 
  Mood altered 
  Mood swings 
  Morose 
  Negative thoughts 
  Neglect of personal appearance 
  Psychosocial support 
  Psychotherapy 
  Self esteem decreased 
  Tearfulness 
 Suicide/Self-injury  Completed suicide 
  Depression suicidal 
  Intentional overdose 
  Intentional self-injury 
  Multiple drug overdose 

intentional 
  Poisoning deliberate 
  Self injurious behavior 
  Self injurious ideation 
  Suicidal behavior 
  Suicidal ideation 
  Suicide attempt 
Cognitive Disorders Attention Change in sustained attention 
  Disturbance in attention 
 Memory Impairment Amnesia 
  Memory impairment 
 Language Aphasia 
  Difficulty with language 
  Dysarthria 
  Dysphasia 
 Other Cognitive NOS Borderline mental impairment 
  Bradyphrenia 
  Cognitive disorder 
  Cognitive impairment 
  Confusional state 
  Disorientation 
  Dyscalculia 
  Judgement impaired 
  Mental impairment 
  Thinking abnormal 
Cardiac disorders Cardiac arrhythmia AV dissociation 
  Accelerated idioventricular 

rhythm 
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Targeted Medical Event 
Class 

Targeted Medical Event 
Subclass 

Preferred Term  

  Accessory cardiac pathway 
  Adams-Stokes syndrome 
  Agonal rhythm 
  Anomalous AV excitation 
  Arrhythmia 
  Arrhythmia neonatal 
  Arrhythmia supraventricular 
  Arrhythmogenic right ventricular 

dysplasia 
  Atrial conduction time 

prolongation 
  Atrial fibrillation 
  Atrial flutter 
  Atrial tachycardia 
  AV block 
  AV block complete 
  AV block first degree 
  AV block second degree 
  AV conduction time shortened 
  AV extrasystoles 
  Bifascicular block 
  Bradyarrhythmia 
  Bradycardia 
  Bradycardia fetal 
  Bradycardia neonatal 
  Brugada syndrome 
  Bundle branch block 
  Bundle branch block bilateral 
  Bundle branch block left 
  Bundle branch block right 
  Cardiac arrest 
  Cardiac arrest neonatal 
  Cardiac death 
  Cardiac fibrillation 
  Cardiac flutter 
  Cardiac telemetry abnormal 
  Cardiorespiratory arrest 
  Cardiorespiratory arrest neonatal 
  Conduction disorder 
  ECG P wave inverted 
  ECG P wave abnormal 
  ECG PQ interval prolonged 
  ECG PR prolongation 
  ECG QRS complex prolonged 
  ECG QT prolonged 
  ECG RR interval prolonged 
  ECG U-wave abnormality 
  ECG U-wave biphasic 
  ECG abnormal 
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Targeted Medical Event 
Class 

Targeted Medical Event 
Subclass 

Preferred Term  

  ECG ambulatory abnormal 
  ECG change 
  ECG delta waves abnormal 
  ECG repolarization abnormality 
  Electromechanical dissociation 
  Extrasystoles 
  Fetal arrhythmia 
  Fetal heart rate deceleration 
  Fetal heart rate disorder 
  Gallop rhythm present 
  Heart alternation 
  Heart block congenital 
  Heart rate abnormal 
  Heart rate decreased 
  Heart rate increased 
  Heart rate irregular 
  Long QT syndrome 
  Long QT syndrome congenital 
  Loss of consciousness 
  Lown-Ganong-Levine syndrome 
  Neonatal tachycardia 
  Nodal arrhythmia 
  Nodal rhythm 
  Pacemaker generated arrhythmia 
  Palpitations 
  Parasystole 
  Paroxysmal arrhythmia 
  Reperfusion arrhythmia 
  Rhythm idioventricular 
  Sick sinus syndrome 
  Sinoatrial block 
  Sinus arrest 
  Sinus arrhythmia 
  Sinus bradycardia 
  Sinus tachycardia 
  Sudden cardiac death 
  Sudden death 
  Supraventricular extrasystoles 
  Supraventricular tachyarrhythmia 
  Supraventricular tachycardia 
  Syncope 
  Syncope vasovagal 
  Tachyarrhythmia 
  Tachycardia 
  Tachycardia fetal 
  Tachycardia paroxysmal 
  Torsade de pointes 
  Trifascicular block 
  Ventricular arrhythmia 
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Targeted Medical Event 
Class 

Targeted Medical Event 
Subclass 

Preferred Term  

  Ventricular asystole 
  Ventricular extrasystoles 
  Ventricular fibrillation 
  Ventricular flutter 
  Ventricular pre-excitation 
  Ventricular tachyarrhythmia 
  Ventricular tachycardia 
  Wandering pacemaker 
  Withdrawal arrhythmia 
  Wolff-Parkinson-White syndrome 
  Wolff-Parkinson-White syndrome 

congenital 
 Ischemic heart disease Acute coronary syndrome 
  Acute myocardial infarction 
  Angina pectoris 
  Angina unstable 
  Arteriogram coronary abnormal 
  Arteriosclerosis coronary artery 
  Arteriospasm coronary 
  CPK MB abnormal 
  CPK MB increased 
  CPK increased 
  Cardiac enzymes increased 
  Cardiac stress test abnormal 
  Computerized tomogram 

coronary artery abnormal 
  Coronary angioplasty 
  Coronary arterial stent insertion 
  Coronary artery bypass 
  Coronary artery disease 
  Coronary artery dissection 
  Coronary artery embolism 
  Coronary artery insufficiency 
  Coronary artery occlusion 
  Coronary artery reocclusion 
  Coronary artery stenosis 
  Coronary artery thrombosis 
  Coronary endarterectomy 
  Coronary ostial stenosis 
  Coronary revascularization 
  Dissecting coronary artery 

aneurysm 
  ECG signs of myocardial 

ischemia 
  ECG Q wave abnormal 
  ECG ST segment abnormal 
  ECG ST segment depression 
  ECG ST segment elevation 
  ECG ST-T segment abnormal 
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Targeted Medical Event 
Class 

Targeted Medical Event 
Subclass 

Preferred Term  

  ECG ST-T segment depression 
  ECG ST-T segment elevation 
  Exercise ECG abnormal 
  Exercise test abnormal 
  External counter pulsation 
  Hemorrhage coronary artery 
  In-stent coronary artery 

restenosis 
  Infarction 
  Ischemic cardiomyopathy 
  Microvascular angina 
  Myocardial infarction 
  Myocardial ischemia 
  Myocardial reperfusion injury 
  Papillary muscle infarction 
  Percutaneous coronary 

intervention 
  Post-procedural myocardial 

infarction 
  Postinfarction angina 
  Prinzmetal angina 
  Scan myocardial perfusion 

abnormal 
  Silent myocardial infarction 
  Stress cardiomyopathy 
  Subclavian coronary steal 

syndrome 
  Subendocardial ischemia 
  Troponin I increased 
  Troponin T increased 
  Troponin increased 
  Vascular graft occlusion 
Ophthalmic disorders Ophthalmic disorders Angle closure glaucoma 
  Eye pain 
  Glaucoma 
  Intraocular pressure increased 
  Myopia 
  Open angle glaucoma 
Menstrual disorders Menstrual disorders Amenorrhea 
  Hypomenorrhea 
  Menometrorrhagia 
  Menorrhagia 
  Menstruation irregular 
  Metrorrhagia 
  Oligomenorrhea 
  Vaginal hemorrhage 
Psychomotor disorders Psychomotor disorders Ataxia 
  Bradykinesia 
  Coordination abnormal 
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Targeted Medical Event 
Class 

Targeted Medical Event 
Subclass 

Preferred Term  

  Dyskinesia 
  Gait disturbance 
  Hypervigilance 
  Psychomotor hyperactivity 
  Psychomotor retardation 
Drug Abuse/withdrawal class Drug abuse subclass Accidental overdose 
  Dependence 
  Disturbance in social behavior 
  Drug abuse 
  Drug abuser 
  Drug administered at 

inappropriate site 
  Drug dependence 
  Drug dependence, antepartum 
  Drug dependence, postpartum 
  Drug detoxification 
  Drug level above therapeutic 
  Drug level increased 
  Drug screen 
  Drug screen positive 
  Drug tolerance 
  Drug tolerance decreased (or 

hypersensitivity) 
  Drug tolerance increased 
  Drug toxicity 
  Intentional drug misuse 
  Multiple drug overdose 
  Multiple drug overdose 
  Multiple drug overdose accidental 
  Needle track marks 
  Neonatal complications of 

substance abuse 
  Overdose 
  Polysubstance dependence 
  Substance abuse 
  Substance abuser 
  Therapeutic agent toxicity 
 Drug Withdrawal subclass Drug rehabilitation 
  Drug withdrawal convulsions 
  Drug withdrawal headache 
  Drug withdrawal maintenance 

therapy 
  Drug withdrawal syndrome 
  Drug withdrawal syndrome 

neonatal 
  Rebound effect 
  Steroid withdrawal syndrome 
  Withdrawal arrhythmia 
  Withdrawal syndrome 
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9.6 Study OB-204 summary 
 
A Randomized, Double-blind, Placebo-controlled, Parallel-group Study of 
PHEN/TPM for the Treatment of Obstructive Sleep Apnea/Hypopnea Syndrome in 
Obese Adults 
 
Study initiation date: 20 August 2008 
Study completion date:  23 September 2009 
 
Objectives 
Primary 
 To evaluate the safety and efficacy of PHEN/TPM compared to placebo in the 

treatment of obese adults with obstructive sleep apnea (OSA)  
 To assess the relative contributions of weight loss at Week 28 and Week 8 of 

PHEN/TPM on parameters of OSA in these subjects 
 
Secondary 
 Measurement of weight loss and changes in blood pressure, heart rate, lipids, and 

quality of life 
 
Exploratory 
 Changes in certain biomarkers including interleukin 6 (IL-6) and tumor necrosis 

factor alpha (TNF ) 
 
Endpoints 
Primary endpoints: 
 Change from Baseline in the apnea/hypopnea index (AHI) at Week 8 and Week 28 

or study exit 
 
Secondary endpoints: 
 Change in respiratory disturbance index (RDI) 
 Change in apnea index (AI) and hypopnea index (HI) scores 
 Change in the Pittsburgh Sleep Quality Index (PSQI), Epworth Daytime Sleepiness 

Scale (ESS), and SF-36 scores 
 Changes in the desaturation index, mean overnight oxygen saturation, and minimum 

overnight oxygen saturation 
 Percent weight loss at Week 28 
 Percentage of subjects achieving at least 5% and at least 10% weight loss 
 Change in blood pressure and heart rate 
 Change in lipid profile 
 Changes in the arousal index (sleep quality 
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Exploratory endpoints: 
 Change in response of IL-6, TNF , and other biomarkers 
 Change in insulin resistance 

 
Study Design 
This study was designed as a single-center, randomized, double-blind, placebo-
controlled parallel group trial in 45 obese adults with moderate OSA.  Subjects were 
randomized to either placebo or high-dose PHEN/TPM after qualifying for the study with 
a baseline polysomnogram (PSG) that recorded a AHI of 15.  All subjects underwent a 
4-week titration period followed by 24 additional weeks of treatment.  Overnight 
assessments of sleep apnea, including PSG, laboratory testing, and quality of life 
survey instruments were performed at Baseline, Week 8, and Week 28.  All subjects 
were advised to initiate a lifestyle change program utilizing the LEARN Program for 
Weight management and counseled on how to reduce their caloric intake by 500 
kcal/day. 

Figure 24:  Study OB-204 study schematic 

 
 
Inclusion/Exclusion criteria (selected) 
To be eligible to participate in this study subjects had a BMI between 30 and 40 kg/m2, 
have a diagnosis of OSA syndrome with AHI 15 at Baseline overnight PSG, be unwilling 
or unable to comply with CPAP or have no previous prescription for CPAP, have no 
other sleep-related disorders, be able to maintain a regular sleep-wake pattern, not 
consume 500 mg of caffeine per day, have no other serious medical problems such as 
history of myocardial infarction or coronary revascularization within the past year or any 
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history of stroke, have uncontrolled or poorly controlled blood pressure (>160/100), or 
HbA1c >9.0% 
 
Prohibited Concomitant Therapies 

 Anticonvulsants, including barbiturates, benzodiazepines, GABA analogues, 
hydantoins,phenyltriazines, succinimides, and other agents (valproic acid and its 
derivatives, carbamazepine and its derivatives, zonisamide, and felbamate). 

 Tricyclic antidepressants, monoamine oxidase inhibitors, lithium, levodopa, and 
dopamine receptor agonists. 

 Sedating antihistamines. 
 Carbonic anhydrase inhibitors. 
 Chronic systemic glucocorticoid therapy. 
 Any product containing nicotine. 
 Any CNS stimulant (including but not limited to modafinil, methylphenidate, 

dextroamphetamine, atomoxetine), medication for sleep, or any medication 
known to disrupt sleep architecture; caffeine may be consumed in moderation 
(500 mg/day), but may not be taken after noon on the days prior to overnight 
polysomnography; 

 Insulins, incretins, and thiazolidinediones; 
 Mechanical treatment such as CPAP, automatic or variable positive airway 

pressure  
 
Statistical and Analytical Plan 
 
Analysis populations 
The analysis populations were defined as follows: 
 
The Randomized Set included all subjects who were randomized to treatment. The 
Randomized Set was used to summarize demographic and baseline variables. 
 
The Safety Set included all randomized subjects who received at least one dose of 
study medication. All safety analyses were conducted based on the Safety Set. 
 
The Intent-to-Treat (ITT) Set included all randomized subjects who received at least one 
dose of study medication, had a baseline efficacy measurement, and at least one post-
baseline efficacy assessment. The ITT Set was used for the primary efficacy analysis 
set. 
 
Analysis of primary efficacy endpoint 
Analysis of the primary efficacy variable, the change in AHI between Baseline and 
Week 8 and Baseline and Week 28 or ET with LOCF was accomplished using an 
analysis of covariance (ANCOVA) model with treatment groups as the main effect and 
baseline body weight as the covariate. The least squares (LS) means and 
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corresponding standard errors were presented for the within-group AHI change for each 
treatment group (Baseline to Week 28 or EOT). For the between-treatment (VI-0521 vs 
Placebo) group comparison, the difference in LS means, corresponding standard errors, 
one-sided 95% confidence interval, and one-sided p-value were also derived from this 
ANCOVA model and presented.  The normality assumption of the efficacy data was 
examined prior to fitting the ANCOVA models to ensure that normality was observed. In 
addition to the results described above, summary statistics including mean, standard 
deviation, median, minimum, and maximum were provided for AHI at Week 0, Week 8, 
and Week 28 with LOCF, and change in AHI at Week 8 and Week 28 with LOCF for 
each treatment group. 
 
Analysis of secondary efficacy endpoints 
The same statistical methodology described above for the analysis of the primary 
efficacy variable was performed for the secondary variables.  The least squares (LS) 
means for change from Baseline in each efficacy variable at endpoint with 
corresponding standard errors was tabulated for each treatment group. For the between 
treatment group comparison (PHEN/TPM vs Placebo), the differences in LS means, 
corresponding standard errors, two-sided 95% confidence interval, and two-sided p-
value from the ANCOVA model were presented. 
 
Analysis of the categorical efficacy variables, the percentage of subjects achieving at 
least 5% weight loss at Week 28 relative to Baseline and the percentage of subjects 
achieving at least 10% weight loss at Week 28 relative to Baseline, were accomplished 
using a logistic regression model with treatment as the fixed effect and baseline body 
weight as a covariate. For between treatment group comparison, the estimated odds 
ratio, standard error, two-sided 95% confidence interval, and two-sided p-value for 
treatment comparison were to be presented. In addition to the results described above, 
the number and percentage of subjects achieving at least 5% and 10% weight loss at 
Week 28 with LOCF were presented for each treatment group. 
 
Results 
 
Disposition 
A total of 92 subjects were screened for study entry and 45 subjects were randomized. 
Of the 47 subjects who did not enroll, 45 subjects did not meet the inclusion/exclusion 
entry criteria, 1 subject withdrew consent and one subject was lost to follow up 
 
Five subjects did not complete the study. Three subjects discontinued due to AEs; 2 
subjects in the PHEN/TPM cohort and one placebo subject. Two subject withdrew 
consent; one subject in each cohort. The disposition of subjects is summarized in the 
table below. 
 

Table 117:  Study OB-204 Subject Disposition – Randomized Set 
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Demographics 
 
A summary of demographic and baseline characteristics for the ITT population is 
presented in the following table.   
 
Baseline characteristics and demographics were generally similar between groups, 
there were slightly more men randomized to placebo than PHEN/TPM.   
 

Table 118:  Demographics and Baseline Characteristics (ITT population) 
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Medical and Surgical History 
 
The following table lists the prior medical diagnosis that occurred in 20% of subjects.  
Over half of the subjects had a history of hypertension (55.6%), and/or a history of 
metabolic disorder (57.8%), such as diabetes or hypercholesterolemia.   
 

Table 119:  Study OB-204 Medical and Surgical History ( 20%) – Safety population 
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Concomitant medications 
 
The majority of subjects took at least one concomitant medication during the study.  
Selective beta-blockers were taking by 17.8% of subjects.  Statins were taking by 26.7% 
of subjects and ACE inhibitors were taken by 17.8% of subjects.  The following table 
lists the number and percentage of subjects who took concomitant medications with a 
frequency of at least 10%. 
 

Table 120:  Number (%) of subjects who took concomitant medications ( 10%) – 
safety population 
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Efficacy findings 
 
Primary endpoint:  Change in apnea/hypopnea index 
 
The AHI is the mean number of apnea or hypopnea episodes (each lasting a minimum 
of 10 seconds) observed per hour of sleep.  At Week 28 without LOCF, in the 
PHEN/TPM treatment group there was a reduction in mean number of apnea/hypopnea 
events from 46 to 13 versus a reduction from 45 to 27 in the placebo group (Table 121). 
 

Table 121:  Summary of Apnea/Hypopnea Index and Change from Baseline to 
Week 8 and Week 28 with LOCF – ITT population 
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The least squares (LS) means and corresponding standard errors were determined for 
the within group AHI change for each treatment group. For the between-treatment group 
comparison, the difference in LS means, corresponding standard errors, one-sided 95% 
confidence interval, and one-sided p-value were also derived from the ANCOVA model. 
The difference between the PHEN/TPM treatment group and placebo was significant for 
the change in the primary efficacy variable, AHI, at Week 8 (p=0.0009) and Week 28 (p 
= 0.0084) (Table 122). 

Table 122:  Analysis of Apnea/Hypopnea Index Reduction from Baseline to Week 
8 and Week 28 with LOCF 

 
 
Secondary efficacy endpoints 

Reference ID: 3159813



Clinical Review-Complete response submission 
MD Roberts, MD 
NDA 22580 
QSYMIA, Phentermine/Topiramate extended-release 
 

268 

This section briefly highlights the results of the secondary endpoint analyses. 
 
 By Week 28 with LOCF, the LS mean percent placebo-subtracted weight loss was -

6.05% (p=0.0006).   

Table 123:  Analysis of percent change in weight from Baseline 

 
 By Week 28 with LOCF, 72.7% of PHEN/TPM-treated versus 47.8% of placebo-

treated lost at least 5% weight loss from baseline, however, difference was not 
statistically significant (p=0.0846).  More PHEN/TPM-treated subjects lost 10% of 
weight (54.5%) versus placebo-treated subjects (13.0%) at Week 28 LOCF which 
was statistically significant (p=0.0044). 

 
 The difference between PHENT/PM and placebo in change in RDI was -13.40 and 

statistically significant (p=0.0137) at Week 28, but not at Week 8  (LS Mean 
difference -9.47 (5.2) p=0.0760) 

 Both treatment groups experienced a decrease in the number of apneas per hour.  
However, there were no statistically significant differences at Week 8 or Week 28. 

 There was a greater decrease in number of hypopnea events for the PHEN/TPM 
group.  The difference between PHEN/TPM and placebo in HI was -15.41 and -
15.57 and significant at both Week 8 (p=0.0031) and Week 28 (p=0.0064), 
respectively 

 The difference between PHEN/TPM placebo in the mean change in PSQI was 
statistically significant at Week 28 LS Mean difference -2.2 (1.05); p=0.0419. 

 There were no significant treatment differences between groups in the Epworth 
Daytime Sleepiness Scale. 

 In the analysis of change blood oxygen saturation only mean overnight oxygen 
saturation was statistically significantly different with PHEN/TPM treatment (LS 
mean difference 2.1 (0.38); p=0.0140.  There was no difference in treatment groups 
in the desaturation index or overnight minimum oxygen saturation 

 Blood pressure decreased in both treatment groups.  At Week 28, the PHEN/TPM 
treatment group had a reduction in SBP of 15.0 mmHg versus the placebo treatment 
group of 7.3 mmHg (p=0.0431).   
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 Heart rate increased in both groups, however, the PHEN/TPM group LS mean 
change in heart rate at Week 28 with LOCF was 7.7 bpm versus 1.7 bpm in the 
placebo group (p=0.0708) 

Table 124:  Analysis of changes in blood pressure and heart rate from baseline to 
Week 8 and Week 28 with LOCF 

 

 Changes in lipid profiles are depicted in the table below.  Differences between 
treatment groups for total cholesterol, LDL-C, and triglycerides were not statistically 
significant however, they were in generally numerically favorable over placebo.  The 
mean change in HDL-C at Week 28 was significantly different between treatment 
groups.  PHEN/TPM treated subjects experienced a decrease of 1.1 mg/dL of HDL-
C versus an increase of 2.3 mg/dL of HDL-C in the placebo group. 

 

Table 125:  Analysis of changes in lipid profile from baseline to Week 8 and Week 
28 with LOCF 
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 There were no significant treatment differences between PHEN/TPM and placebo 

for fasting insulin, fasting glucose or HOMA-IR. 
 
Evaluation of safety 
 
Deaths, Serious Adverse Events, and Discontinuations due to an adverse event 
There were no deaths in study OB-204.  One SAE of a cerebrovascular accident in a 
occurred in a 51 year old man treated with placebo who discontinued from the study 
due to this event.  A hypercoaguable workup revealed that the subject was positive for 
antiphospholipid syndrome.  There were an additional two DAEs both in PHEN/TPM 
treated subjects who experience the AEs of nephrolithiasis and irritability.  The AE of 
irritability was reported as resolved two days after discontinuation of the drug.  The 
subject with the AE of nephrolithiasis had a history of nepholithiasis which was denied 
by the subject during the screening process and which would have excluded him from 
participation in study OB-204.  Both nephrolithiasis and irritability are known to be a part 
of the PHEN/TPM safety profile.  
 
Treatment-emergent adverse events 
Thirty-seven (82.2%) subjects reported a TEAE.  The percentage of subjects 
experiencing TEAEs was higher in the PHEN/TPM group (90.9%) versus placebo 
(73.9%).  The following table lists the TEAEs occurring in >10% of subjects.  The 
adverse event profile is consistent with the adverse events in other PHEN/TPM trials. 
 

Table 126:  Summary of TEAEs (>10% in any group) – Safety population 
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Laboratory findings 
 
As expected based on topiramate’s action as a carbonic anhydrase inhibitor, mean 
bicarbonate levels decreased to a greater degree with PHEN/TPM treatment -1.7 
mmol/L compared to placebo treatment -0.7 mmol/L.  Four (19%) subjects in the 
PHEN/TPM group had concentrations of bicarbonate that were flagged as low during 
the study.  One subject at Week 4 had a bicarbonate of 10 mmol/L.  The other subjects 
had bicarbonate levels between 16 and 20 mmol/L.  Potassium levels also decreased 
0.15 meq/L in the PHEN/TPM group versus no change in the placebo group. 
 
Mean creatinine levels increased with PHEN/TPM treatment +0.031 mg/dL versus a 
decrease with placebo treatment -0.035 mg/dL.  An increase in creatinine has also been 
observed in the 1-year and 2-year trials.  Creatinine clearance dropped to a larger 
degree in the PHEN/TPM group -18.7 ml/min versus the placebo group of -1.7 ml/min.  
The sponsor contends that the change in creatinine clearance is an artifact of the 
method of calculation and the weight loss of subjects receiving active therapy.  A post-
marketing requirement to evaluate the measured GFR of subjects on PHEN/TPM to 
further describe this phenomenon is planned. 
 
Assessments of depression and suicidality 
 
No subject at any time during the study had a PHQ-9 total score of >9. 
 
CCSRS results indicated that one PHEN/TPM treated subject gave a positive response 
to C-SSRS Question 1 (wish to be dead) at Baseline and again at Week 10.  The 
subject reported the thought occurred at a frequency of less than once a week, and a 
duration of “a fleeting few seconds.” The subject was easily able to control the thoughts 
and did not have a specific plan with the comment “wish to die only” and with the reason 
of “completely to stop pain.” At all subsequent visits (Weeks 16–28), all C-SSRS 
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responses were negative. This subject completed the study with last visit on 04 Aug 
2009. 
 

Reference ID: 3159813



---------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
---------------------------------------------------------------------------------------------------------
/s/
----------------------------------------------------

MARY D ROBERTS
07/16/2012

ERIC C COLMAN
07/17/2012

Reference ID: 3159813





NDA 22-580 Qnexa® (phentermine/topiramate) extended-release capsules    Ophthalmology Consult 

2

Please comment if the sponsor's rationale for deleting the contraindication is justified. Is there enough 
evidence of topiramate's association with glaucoma to contraindicate the use of Qnexa in patients with a 
history of glaucoma? 

Reviewer's Comments: I have been unable to find any evidence in the NDA to support removing 
the long standing contraindication to phentermine in patients with glaucoma (all forms).  Even if 
topiramate were to lower intraocular pressure (and I have not found evidence that it does), the 
combination product may still raise intraocular pressure. 

It is recommended that the combination product retain the contraindication for patients with a history of 
glaucoma until evidence is provided that the combination product does not cause elevations in 
intraocular pressure. 

In addition, the Warnings for the development of angle closure glaucoma should be included in the 
labeling due to the potential for topiramate to cause angle closure glaucoma. 

Wiley A. Chambers, M.D. 
Supervisory Medical Officer, Ophthalmology 
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1 Recommendations/Risk Benefit Assessment 

1.1 Recommendation on Regulatory Action 

This clinical reviewer recommends that licensure of QNEXA (PHEN/TPM) for the 
indication of treatment of obesity and maintenance of weight loss in conjunction with 
diet and exercise in obese and overweight individuals with weight-related co-morbidities 
be denied until substantial safety concerns regarding PHEN/TPM’s teratogenic potential 
are adequately addressed.  

1.2 Risk Benefit Assessment 

Approximately two out of three adults in the United States are considered overweight 
(BMI 25 to 29.9 kg/m2) or obese ( 30 kg/m2).  Excessive weight is associated with 
numerous co-morbidities, including dyslipidemia, coronary artery disease, hypertension, 
stroke, and type 2 diabetes.  The second leading modifiable cause of death in the 
United States is overweight.  Weight loss via intensive lifestyle interventions, 
pharmacotherapy, and surgical intervention has demonstrated improvements in weight-
related comorbidities.  Unfortunately, sustainable behavioral modification programs are 
difficult to implement and maintain in traditional health care settings, bariatric surgery is 
indicated only for severe obesity and is associated with post-procedural morbidity and 
mortality risk, and most pharmacotherapies for obesity have demonstrated marginal 
efficacy and/or substantial medical risk.  Importantly, to date, no pharmacological 
obesity intervention has shown improvements in long-term cardiovascular morbidity and 
mortality.   
 
The Division of Metabolism and Endocrinologic Products developed the 2007 draft 
Guidance for Developing Products for Weight Management under which PHEN/TPM 
was developed.  As outlined in that document, a weight-loss drug would be considered 
effective if after one year of treatment a mean placebo-subtracted weight loss of 5% 
occurred or if at least 35% and double the proportion of placebo-treated individuals lost 
5% of baseline body weight. 

 
In two pivotal one-year trials of approximately 3,700 overweight or obese adults with 
and without weight-related co-morbidities, treatment with PHEN/TPM resulted in a 
statistically significant placebo-subtracted least squares (LS) mean percent weight loss 
of 6.7% on mid-dose PHEN/TPM treatment and 8.9% on high-dose PHEN/TPM 
treatment.  In addition, 62% and 70% of overweight and obese adults treated with mid- 
and high-dose PHEN/TPM, respectively, loss 5% of their body weight compared to 
20% treated with placebo.  The Division acknowledges that PHEN/TPM associated 
weight loss satisfied both 2007 draft Guidance efficacy benchmarks for a weight-loss 
product.  However, this Reviewer concurs with the July 15, 2010 Endocrine and 
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Metabolic Drugs Advisory Committee that the currently available data do not sufficiently 
characterize PHEN/TPM’s safety profile, and that based on the currently available data, 
PHEN/TPM does not have a favorable risk-benefit profile.  
 
The following safety concerns have been highlighted: psychiatric, neurocognitive, 
metabolic, and cardiovascular adverse events related to PHEN/TPM.  Briefly, 
individuals treated with PHEN/TPM had a 1.5-2 times higher risk of psychiatric events, 4 
times higher risk of cognitive impairment, increased heart rate – 20% of high-dose 
treated individuals had a heart rate increase of 20 bpm over baseline compared to 12% 
in the placebo group, increased incidence of metabolic acidosis – 30% versus 6% had a 
bicarbonate level of less than 21 mEq/L in the high-dose PHEN/TPM and placebo 
groups, respectively.   
 
In addition to the aforementioned safety issues, the primary concern is the possibility of 
teratogenicity wtih PHEN/TPM fetal exposure.  A repeated pattern of craniofacial 
congenital malformations with topiramate use has been observed in animal studies, 
separate pregnancy registries in the United Kingdom and North America, and within the 
FDA Adverse Event Reporting System (AERS) database.  This Reviewer acknowledges 
that there are limitations inherent in these databases such as the possible confounding 
effect of epilepsy in many individuals, duration of exposure, and use of topiramate at 
doses higher than those in PHEN/TPM.  However, the fact that 34 pregnancies 
occurred within the PHEN/TPM clinical development program among women who were 
closely monitored and extensively counseled regarding pregnancy prevention and risks 
associated with PHEN/TPM exposure demonstrates the high likelihood of PHEN/TPM 
exposed pregnancies with drug approval.  This underscores the necessity to better 
quantify the risk and to develop effective evidence-based and supported pregnancy 
prevention and fetal outcome monitoring strategies. 
 
Because there is no benefit to weight loss in pregnant women (which renders any 
potential risk unacceptable), a clinical trial of PHEN/TPM in pregnant women would be 
unethical.  The applicant may submit a comphrensive assessment of the available 
information regarding the teratogenicity of phentermine and topiramte but there is 
probably no realistic scenario in which the teratogenic potential of the to-be-marketed 
product PHEN/TPM could be characterized pre-approval.  A registry of patients with 
unintended pregnancy exposure to PHEN/TPM compared with unexposed obese 
pregnant women is probably the only means of assessing this potential risk in a post-
approval environment.   
 
Indeed, if the teratogenic risk of PHEN/TPM cannot be adequately assessed before 
approval, then it is this Reviewer’s opinion that the benefit incurred must be significant 
and sustainable over years and must be associated with a significant reduction in 
cardiovascular morbidity especially in light of a cardiovascular safety signal in order to 
justify its approval.  The current PHEN/TPM application is therefore inadequate.  While 
the other safety signals noted above are primarily reversible with discontinuation of 
treatment, and could be addressed with appropriate Risk Evaluation and Management 
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Strategies, a higher threshold must be set in light of possible major congenital 
abnormalities, which although sometimes correctible, require extensive surgical 
intervention and may cause adverse long-term sequelae in a vunerable population for 
which this drug is not intended.   

1.3 Recommendations for Postmarket Risk Evaluation and Mitigation 
Strategies 

Given that this application is not approved, a recommendation on postmarket risk 
evaluation and mitigation strategies is not applicable at this time. 

1.4 Recommendations for Postmarket Requirements and Commitments 

Given that this application is not approved, a recommendation for postmarket 
requirements and commitments is not applicable at this time. 

2 Introduction and Regulatory Background 

2.1 Product Information 

QNEXA is a combination product containing proprietary formulations of immediate-
release phentermine hydrochloride beads (PHEN) and modified-release topiramate 
beads (TPM).  QNEXA capsules are referred to in this review as PHEN/TPM.  Four 
fixed-dose strengths are proposed PHEN/TPM 3.75/23 mg (low-dose), 7.5/46 mg (mid-
dose), 11.25/69 mg (three-quarter-dose), and 15/92 mg (high-dose).  The proposed 
treatment regimen starts with low-dose PHEN/TPM, up-titrating as tolerated to mid-dose 
PHEN/TPM, the recommended maintenance dose.  Individuals not achieving adequate 
weight loss or improvements in weight-related co-morbidities on mid-dose are 
recommended to titrate up via the three-quarter PHEN/TPM dose to high-dose 
PHEN/TPM.  In addition, the applicant (VIVUS, Inc.) considers low-dose PHEN/TPM as 
a treatment dose in some individuals based on individual treatment goals.  Data 
presented in this New Drug Application (NDA) were submitted by the applicant to 
support the following proposed indication: 
 
QNEXA is indicated for the treatment of obesity, including weight loss and maintenance 
of weight loss and should be used in conjunction with diet and exercise.  QNEXA is 
recommended for: 
• Obese patients (BMI 30 kg/m2), or 
• Overweight patients (BMI 27 kg/m2) with weight-related co-morbidities such as 

hypertension, type 2 diabetes, dyslipidemia, or central adiposity (abdominal obesity). 
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2.2 Tables of Currently Available Treatments for Proposed Indications 

All prescription drugs currently approved for weight loss are anorectic agents, with the 
exception of orlistat (Table 1).  Only orlistat and sibutramine are approved for long-term 
weight loss.  Fenfluramine and dexfenfluramine were withdrawn from the market in 
1997 due to concern for cardiac valvulopathy.  Phentermine remained available in the 
United States after internal review by the FDA indicated that phentermine was unlikely 
to be causally related to valvulopathy.  Phenylpropanolamine (PPA) containing 
nonprescription drugs such as Dexatrim were removed from the market in 2000 due to 
concern that PPA increased the risk for hemorrhagic stroke.  On 7 October 2010, FDA 
asked Abbott Laboratories to voluntarily remove Meridia (sibutramine) from the U.S. 
market and they agreed to do so because of clinical trial data indicating an increased 
risk of myocardial infarction and stroke in the studied population of 10,000 overweight or 
obese patients with diabetes or a history of coronary or peripheral vascular disease or 
stroke, along with other cardiovascular risk factors.1

                                            
1 James et al.  Effect of sibutramine on cardiovascular outcomes in overweight and obese subjects.  
NEJM 2010;363:905-17 
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Table 1: FDA-approved products for weight management  
Generic name DEA 

schedule 
Trade names t1/2 

(hr) 
Tablet 
dosage 

Daily dose 
range (mg) 

Year original 
compound 
approved 

Current Indication 

Norepinephrine releasers 
Phentermine 
hydrochloride 

IV ADIPEX-P and 
generic 

12-24 15, 30, and 
37.5 mg 

15-37.5 1959 Indicated as a short-term (a few weeks) 
adjunct in a regimen of weight reduction 
based on exercise, behavioral modification, 
and caloric restriction in the management of 
exogenous obesity for patients with an initial 
body mass index 30 kg/m2, or 27 kg/m2 

in the presence of other risk factors (e.g., 
hypertension, diabetes, hyperlipidemia). 

Diethylpropion IV TENUATE and 
generic 

4-6 25 mg  75 1959 Management of exogenous obesity as a 
short term (a few weeks) adjunct in a 
regimen of weight reduction based on 
caloric restriction in patients with an initial 
BMI of 30 kg/m2 or higher who have not 
responded to appropriate weight reducing 
regimen (diet and/or exercise) alone 

Benzphetamine 
 

III DIDREX and 
generic 

12 50 mg 25-150 1960 Management of exogenous obesity as a 
short term (a few weeks) adjunct in a 
regimen of weight reduction based on 
caloric restriction in patients with an initial 
BMI of 30 kg/m2 or higher who have not 
responded to appropriate weight reducing 
regimen (diet and/or exercise) alone 

Phendimetrazine III BONTRIL; 
BONTRIL PDM; 
and generic 

5-12 35 mg or 105 
mg (extended 
release) 

70-210 1959 Management of exogenous obesity as a 
short term (a few weeks) adjunct in a 
regimen of weight reduction based on 
caloric restriction in patients with an initial 
BMI of 30 kg/m2 or higher who have not 
responded to appropriate weight reducing 
regimen (diet and/or exercise) alone 

Serotonin-norepinephrine reuptake inhibitor 
Sibutramine IV MERIDIA 1.1 5, 10, 15 mg 5-15 1997 MERIDIA is indicated for the management 
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Generic name DEA 
schedule 

Trade names t1/2 
(hr) 

Tablet 
dosage 

Daily dose 
range (mg) 

Year original 
compound 
approved 

Current Indication 

WITHDRAWN 
October 2010 

of obesity, including weight loss and 
maintenance of weight loss, and should be 
used in conjunction with a reduced calorie 
diet. MERIDIA is recommended for obese 
patients with an initial body mass index  30 
kg/m2, or  27 kg/m2 

in the presence of other 
risk factors (e.g., diabetes, dyslipidemia, 
controlled hypertension). 

Lipase inhibitor 
XENICAL 
 
 

1-2 120 mg 
 
 

120 mg TID 
 
 

1999 ORLISTAT is indicated for obesity 
management including weight loss and 
weight maintenance when used in 
conjunction with a reduced-calorie diet. 
XENICAL is also indicated to reduce the 
risk for weight regain after prior weight 
loss. XENICAL is indicated for obese 
patients with an initial BMI  30 kg/m2 or  27 
kg/m2in the presence of other risk factors 
(e.g., hypertension, diabetes, dyslipidemia). 

Orlistat Not 
scheduled 

ALLI (Over-the-
counter) 

1-2 60 mg 60 mg TID 2007 USE 
For weight loss in overweight adults, 18 
years and old, when used along with a 
reduced-calorie and low-fat diet 

Source:  http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm 
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2.3 Availability of Proposed Active Ingredient in the United States 

The active components of PHEN/TPM are phentermine hydrochloride and topiramate.  
Phentermine hydrochloride was approved by the FDA in 1959 as an appetite 
suppressant.  Phentermine hydrochloride is available in the United States under the 
trade name Adipex-P® and the generic name of phentermine hydrochloride in oral 
capsule and tablet forms at 15, 30, and 37.5 mg.  Topiramate was approved in 1996 for 
the treatment of seizures at doses up to 400 mg/day in adults and in 2004 for the 
prevention of migraine headaches at doses up to 100 mg/day.  Topiramate is available 
in the United States under the trade name TOPAMAX® and the generic name of 
topiramate in oral capsule (15 mg and 25 mg) and tablet form (25, 50, 100, and 200 
mg). 

2.4 Important Safety Issues With Consideration to Related Drugs 

Phentermine and topiramate are currently marketed drugs in the United States and 
have reasonably well established safety profiles.  A summary of the individual safety 
profiles for phentermine and topiramate was gleaned from product labeling and medical 
literature and confirmed by a search of the FDA AERS database as outlined below. 
 
2.4.1 Phentermine  
 
The most prominent adverse events associated with phentermine relate to the central 
nervous and cardiovascular systems.  Current phentermine labels include 
contraindications for advanced arteriosclerosis, cardiovascular disease, moderate- to-
severe hypertension, hyperthyroidism, known hypersensitivity to sympathomimetic 
amines, glaucoma, agitation, history of drug abuse, and use of phentermine during or 
within 14 days of monoamine oxidase inhibitors.  Other considerations include: 
 
Pulmonary arterial hypertension (PAH) 
Pulmonary arterial hypertension is a rare condition characterized by elevated mean 
pulmonary arterial pressures.2  In the 1960s, there was an increase in cases of PAH in 
women taking the anorexigen aminorex.  In the 1980s, the first cases of PAH 
associated with fenfluramine use were reported and additional cases were reported with 
the phen-fen combination for weight loss and dexfenfluramine in the 1990s.3,4,5  The 
International Primary Pulmonary Hypertension Study showed a significant association 
between PAH and use of appetite suppressants (phentermine was not included in this 

                                            
2 Ioannides-Demos et al.  Safety of Drug Therapies used for weight loss and treatment of obesity.  Drug 
Safety 2006; 29 (4): 277-302 
3 Douglas JG et al.  Pulmonary hypertension and fenfluramine.  BMJ 1981; 283:881-3 
4 Mark EJ et al.  Fatal pulmonary hypertension associated with short-term use of fenfluramine and 
phentermine. NEJM 1997; 337: 602-6. 
5 Roche N et al.  Pulmonary hypertension and dexfenfluramine [letter].  Lancet 1992;339:436-7. 
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study).6  In a prospective surveillance study that collected information on patients 
diagnosed with pulmonary hypertension from 12 large referral centers in North America 
a strong association was observed between the use of fenfluramine for  6 months and 
the diagnosis of primary PAH, as compared to secondary pulmonary hypertension from 
an underlying medical condition (OR 7.5, 95% CI 1.7, 32.4).  Importantly, there was no 
significant correlation with phentermine (OR 0.6, 95% CI 0.3-1.5).7   
 
Valvular heart disease 
In 1997, fenfluramine and dexfenfluramine were voluntarily withdrawn from the 
marketplace due to valvular heart disease observed in some patients receiving phen-fen 
or dexfenfluramine monotherapy.8  Recent evidence supports the concept that valvular 
heart disease observed with fenfluramine use is due to agonist activity of its metabolite, 
norfenfluramine, at the 5HT2B receptor.9  Review of the literature documented one case 
report attributing a tear in the bicuspid aortic value of a young woman to phentermine.  
The authors stated that “phentermine is known to cause valvular disease with prolonged 
use” citing a meta-analyses by Sachedev et al.10  In a series of responses to this case 
report, Rothman and Hendricks refuted the cause of the valve tear as phentermine 
related.11,12  First, they pointed out the cited reference refers to the fenfluramine-induced 
valvulopathy and not phentermine.  In addition, there are published reports 
demonstrating no evidence of valvulopathy with the use of phentermine alone or in 
combination with fluoxetine.13,14  More importantly, data support the concept that 
valvular heart disease observed with fenfluramine use is due to agonist activity at the 
5HT2B receptor.15,16  Other known valvulopathic drugs including ergotamine, 
methysergide, pergolide, and cabergoline are potent agonists of cardiac 5-HT2B 

                                            
6 Abenhaim L et al.  Appetite-suppressant drugs and the risk of primary pulmonary hypertension.  NEJM  
1996; 335:609-16. 
7 Rich et al.  Anorexigens and pulmonary hypertension in the United States:  Results from the 
surveillance of North American pulmonary hypertension.  Chest 2000; 117:890-74. 
8 Connolly et al.  Valvular heart disease associated with fenfluramine-phentermine. NEJM 1997;337:581-
588. 
9 Rothman et al.  Serotonergic drugs and valvular heart disease.  Expert Opin. Drug Safety 2009; 8 
(3):317-29. 
10 Sachdev M et al.  Effect of fenfluramine-derivative diet pills on cardiac valves:  a meta-analysis of 
observational studies.  Am Heart J 2002;144:1065-73 
11 Rothman, RB, Hendricks EJ.  Phentermine cardiovascular safety (letter to the editor)  Int J of 
Cardiology  2009; doi:10.1016/j.ijcard.2008.12.205 
12 Rothman RB, Hendricks EJ, Phentermine cardiovascular safety II: Response to Yosefy Int J Cardiol. 
2009 Epub Mar 19, Int J Cardiol 2010; doi:10.1016/j.ijcard.2010.02.060 
13 Bonow et al.  2008 Focused update Incorporated into the ACC/AHA 2006 guidelines for the 
management of patients with valvular heart disease. JACC 2008;52:e1-142 
14 Whigham LD et al.  Comparison of combinations of drugs for treatment of obesity:  body weight and 
echocardiographic status.  Int J of obesity 2007; 31: 850-57 
15 Rothman et al.  Serotonergic drugs and valvular heart disease.  Expert Opin. Drug Safety 2009; 8 
(3):317-29. 
16 Huang et al.  Parallel functional activity profiling reveals valvulopathogens are potent 5-
Hydroxytryptamine 2B receptor agonists:  implications for drug safety assessment.  Molecular 
Pharmacology 2009; 26 (4):710-22 
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intermittent phentermine (dose not reported) use in the past and for three consecutive 
days before her admission for elective surgery.  Investigations to rule out cocaine 
abuse, viral myocarditis, aortic dissection, hypercoagulable states, and autoimmune 
vasculitis were negative. 
 
In 2008, a case report of a 48-year-old woman with no previous cardiac disease history 
who presented with ventricular tachycardia/fibrillation associated with use of 
phentermine (dose unknown) was published.21  Blood work showed a peak creatinine 
kinase of 716 U/L with a peak creatinine kinase-MB fraction of 36.1 U/L and a tropinin I 
level of 17.9 ng/mL.  Drug screen was negative.  Left ventricular ejection fraction was 
35% with mild diffuse nonobstructive coronary artery disease by coronary angiography.  
An echocardiogram revealed septal, anterior wall, and apical hypokinesia.  On 
telemetry, the patient continued to exhibit ectopy with episodes of nonsustained 
ventricular tachycardia for more than 72 hours after her myocardial infarction. An 
electrophysiology study performed 5 days after presentation demonstrated an inducible 
sustained ventricular tachycardia.  The patient subsequently received an implantable 
cardiac defibrillator. 
 

o Central nervous system 
Two patients have been reported in the literature with cerebral ischemic events and use 
of phentermine with and without phendimetrazine.22  One, a 41-year-old woman with 
multiple confounding factors such as cigarette smoking, hypertension, 
hypercholesterolemia, hypothyroidism, oral contraceptive use, and family history of 
vascular disease, suffered a cerebral infarct and vasculopathy.  She had been taking 
phentermine and phendimetrazine (doses unknown) for 8 months and until two days 
before onset of her symptoms.  The second patient was a 37-year-old woman who 
developed headache and left-sided face and arm numbness for 1 week after recent 
(duration unknown) consumption of phentermine (dose unknown) for weight loss.  The 
authors concluded that a very small, deep cerebral or brain stem infarct in the 
ascending sensory pathway was the explanation for the second patient’s sensory 
disturbance; however the cerebral MRI, cardiac ECHO, cerebral angiography, and 
laboratory values were negative. 

 
o Gastrointestinal 

A case report of a 56-year-old woman presenting with nausea, bilious vomiting, and 
bright red blood per rectum was reported as associated with phentermine use.23  The 
patient had been taking phentermine resin 15 mg twice daily over 10 weeks.  Blood 
chemistry and coagulation profiles were normal.  Stool examination for pathogens and 
Clostridium difficile toxin were negative.  Biopsies of the colon were consistent with 
acute and chronic ischemic colitis.  The family history was significant for the patient’s 
mother being diagnosed with left-sided ulcerative colitis.   
                                            
21 Makaryus et al.  Case report:  Cardiac arrest in the setting of diet pill consumption.  Am J of 
Emergency Medicine 2008; 26, 732.e1—732.e3 
22 Kokkinos J et al.  Possible association of ischemic stroke with phentermine.  Stroke 1993;24:310-313. 
23 Cornay et al.  Ischemic colitis after weight-loss medication.  Can J Gastroenterol 2003;17 (12):719-21 
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o Ophthalmic 

A case was reported in 1993 of an obese 35-year-old woman who developed an acute 
visual field defect in her left-eye after taking Adipex-P (phentermine hydrochloride) 37.5 
mg daily for two days.24  Medical history was negative for heart disease, diabetes, 
hypertension, hypercholesterolemia, or stroke.  Investigation for autoimmune disorders, 
hypercoagulable states, stroke, genetic mutations, and infections were negative.  Three 
weeks after discontinuing the medication the visual acuity in the left-eye had improved.  
Disc hemorrhages had resolved and the left optic disc had mild temporal pallor.  The 
authors concluded the unilateral visual loss was attributable to ischemia of the posterior 
ciliary arteries of the left eye from vasoconstriction secondary to phentermine.   
 
Drug abuse and dependence/overdosage 
Phentermine is related chemically and pharmacologically to amphetamines and 
therefore its abuse potential has been previously studied.  In a study by Griffiths et al. 
the reinforcing potency of anorectics was compared to their effects on reducing food 
intake in baboons.25  The resulting anorectic-reinforcement ratios (Column F) are 
presented in Table 3.  Phentermine was associated with a relatively low anorectic-
reinforcement ratio compared to amphetamine.   

Source:  Griffiths et al. Biol Psychiatry 1978 
 
There are several case reports in the literature of psychosis associated with 
phentermine usage at 30 mg/day up to 180 mg/day.26,27,28,29  One of the first case 
                                            
24 Chan JW et al.  Acute nonarteritic ischemic optic neuropathy after phentermine. Eye 2005: 19; 1238-9 
25 Griffiths RR et al.  Relationship between anorectic and reinforcing properties of appetite suppressant 
drugs;  implications for assessment of abuse liability.  Biol Psychiatry. 1978;13 (2): 283-290. 
26 Hoffman BF.  Diet pill psychosis.  CMA Journal.  1997: 116; 351-3. 
27 Devan GS.  Phentermine and psychosis.  British Journal of Psychiatry 1990: 156; 442-3. 
28 Cleare AJ.  Phentermine, psychosis, and family history.  J Clin Psychopharm 1996: 16 (6) 470-1. 
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reports involving phentermine overdosage was in 1964 of an acute psychotic reaction 
following intentional ingestion of eight Ionamin (phentermine resin) 30 mg capsules in a 
26-year-old Caucasian woman with a history of mental illness.30  Previous to the 
reported episode, the patient had been mentally stable without medications for 8 
months, was working, and was engaged to be married.  Her presenting symptoms 
included a hyperagitated state, with flight of ideas, tachycardia, dilated pupils, and 
extreme restlessness.  She was treated as an outpatient and regained baseline mental 
status over the next two weeks.  
 
2.4.2 Topiramate 
 
Central nervous system related adverse events are frequently reported with topiramate 
use.  The current TOPAMAX label includes warnings and precautions for acute myopia 
and secondary angle closure syndrome (glaucoma), oligohydrosis/hyperthermia, 
suicidal behavior and ideation, metabolic acidosis, cognitive/neuropsychiatric events, 
sudden unexplained death associated with epilepsy, hyperammonemia and 
encephalopathy, kidney stones, and paresthesias.   
 
Cognitive-related dysfunction 
Cognitive adverse events are associated with topiramate use, in particular confusion, 
psychomotor slowing, difficulty with concentration and attention, memory impairment, 
and language (word-finding difficulties).  The TOPAMAX label reports that 
approximately 19% of patients with epilepsy in a topiramate monotherapy controlled trial 
experienced one or more cognitive-related adverse reactions on TOPAMAX 50 mg 
daily.  In 6-month migraine prophylaxis trials using a slower titration regimen (25 mg/day 
weekly increments), the proportion of patients who experienced one or more cognitive-
related adverse reactions was 19% for TOPAMAX 50 mg/day, 22% for 100 mg/day, 
28% for 200 mg/day, and 10% for placebo. 
 
Somnolence/Fatigue 
According to the TOPAMAX label, in individuals with epilepsy on TOPAMAX 
monotherapy, the incidence of somnolence was dose-related (9% for the 50 mg/day 
group and 15% for the 400 mg/day group) and the incidence of fatigue was comparable 
in both treatment groups (14% each).  For the migraine population, fatigue and 
somnolence were dose-related and more common in the titration phase. 
 
Suicidal Behavior and Ideation 
In an FDA analyses of 199 pooled placebo-controlled clinical trials (mono- and 
adjunctive therapy) of 11 different antiepileptic drugs (AEDs), including topiramate, 
patients randomized to one of the AEDs had a statistically significant increased risk of 

                                                                                                                                             
29 Lee SH et al.  Schizophreniform-like psychotic disorder induced by phentermine:  A case report.  Chin 
Med J. 1998; 61:44-7. 
30 Rubin R et al.  Acute psychotic reaction following ingestion of phentermine.  Am J of Psychiatry 1964; 
120: 1124-5 
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suicidal behavior or ideation relative to placebo (odds ratio 1.8, 95% CI:1.2, 2.7).31 In 
these trials, which had a median treatment duration of 12 weeks and assessed 
suicidality retrospectively by adverse event reporting, the estimated incidence rate of 
suicidal behavior or ideation among 27,863 AED-treated patients was 0.43%, compared 
to 0.24% among 16,029 placebo-treated patients.  There were four suicides in drug-
treated patients and none in placebo-treated patients.  Of the patients included in the 
meta-analysis, the majority (27%) were taking topiramate.  Of these topiramate-exposed 
patients, 72% were prescribed topiramate for an indication other than an underlying 
epileptic or psychiatric condition.  Figure 1 depicts the estimated odds ratios and 95% 
confidence intervals for suicidal behavior or ideation by drug and all AEDs combined 
(overall).  Topiramate reached nominal statistical significance with an odds ratio of 2.53 
(95% CI 1 21  5 85)    

Source:  10 July 2008 Joint Meeting of the Peripheral and Central Nervous Drugs Advisory Committee and the 
Psychopharmacologic Drugs Advisory Committee Statistical review Briefing Document Figure 2, Pg 24 
 
Metabolic acidosis 
According to the TOPAMAX label, metabolic acidosis has been observed at doses as 
low as 50 mg/day of topiramate.  The incidence of persistent treatment-emergent 
decreases in serum bicarbonate  

 in adults in the epilepsy controlled clinical trial for topiramate monotherapy 
was 15% for the 50 mg/day dose.  The incidence of markedly abnormal serum 
bicarbonate (absolute value <17 mEq/L and > 5 mEq/L decrease from pretreatment) in 
the monotherapy trials was 1% for 50 mg/day.  Consequences of untreated chronic 

                                            
31Statistical review and evaluation: antiepileptic drugs and suicidality [23 May 2008] FDA Briefing 
Material http://www.fda.gov/ohrms/dockets/ac/08/briefing/2008-4372b1-00-index.html (Accessed 26 May 
2010) 

(b) (4)

(b) (4)
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metabolic acidosis may include hyperventilation, fatigue, anorexia, and increased risk 
for osteomalacia or osteoporosis.32   
 
Nephrolithiasis 
Topiramate is a carbonic anhydrase inhibitor and promotes renal stone formation by 
reducing urinary citrate excretion and increasing urinary pH.33  According to the 
TOPAMAX label, a total of 32/2,086 (1.5%) of adults exposed to topiramate during its 
adjunctive epilepsy therapy development program reported the occurrence of kidney 
stones, an incidence about 2 to 4 times greater than expected in a similar, untreated 
population. In a double-blind monotherapy epilepsy study, a total of 4/319 (1.3%) of 
adults exposed to topiramate reported the occurrence of kidney stones. 
 
Acute myopia and secondary angle closure glaucoma 
The TOPAMAX label states that a syndrome consisting of acute myopia associated with 
secondary angle closure glaucoma has been reported in patients receiving TOPAMAX.  
Symptoms typically occur within 1 month of initiating TOPAMAX  therapy. 
 
Pregnancy exposure 
There are five pregnancy categories (A, B, C, D, and X) used in current drug labeling.  
Fetal risk does not linearly increase from A to X.  Categories C, D, and X are based not 
only on the risk observed from animal and/or human data but importantly on the 
potential benefit in pregnant women.  TOPAMAX is currently labeled with the pregnancy 
category C designation which applies to drugs with positive teratogenic effects in 
animals, no adequate human studies, but with potential benefits to warrant the drug’s 
use in pregnancy.  A drug may also be classified as pregnancy category C if animal 
studies have not been conducted and there are no adequate and well controlled studies 
in pregnant women.  
 
According to the TOPAMAX label, Topiramate has demonstrated selective 
developmental toxicity, including teratogenicity, in multiple animal species at clinically 
relevant doses. When oral doses of 20, 100 or 500 mg/kg were administered to 
pregnant mice during the period of organogenesis, the incidence of fetal malformations 
(primarily craniofacial defects) was increased at all doses. Phentermine does not have 
animal data and limited human data have shown no increase in congenital 
malformations.   
 

2.5 Summary of Presubmission Regulatory Activity Related to Submission 

The following are selected meetings and agreements regarding important clinical issues 
which took place prior to submission of the NDA: 
                                            
32 Miraz N et al.  Effect of topiramate on acid-base balance:  extent, mechanism and effects.  Br J Clin 
Pharmacol 2009; 68:655-61. 
33 Welch BJ et al.  Biochemical and stone-risk profiles with topiramate treatment.  Am J Kidney Dis 2006; 
48:555-63. 
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• Pre-Investigational New Drug Application (PIND) meeting:  1 November 2004 

o The applicant was advised of the following clinical issues at the PIND 
meeting: 

• Although most antiepileptic drugs, including topiramate, are labeled 
pregnancy category “C” based on the risk/benefit profile, the 
findings of embryolethality and teratogenicity with topiramate in all 
species would warrant a pregnancy category “X” designation. 

• The efficacy and safety of topiramate 50 mg alone and phentermine 
7.5 mg alone should be evaluated. 

• The Division’s requirement for a combination drug product to 
demonstrate greater safety or improved efficacy will be satisfied 
with a comparison of 15 PHEN/100 TPM combination with 15 mg of 
phentermine alone and 100 mg topiramate alone. 

• Neuropsychiatric parameters including suicidality should be 
evaluated in all patients enrolled in phase 2 and 3 trials. 

• Assuming no new safety issues, 1500 patients studied for one year 
in a double-blind setting is an acceptable phase 3 exposure. 

 
• Type C (guidance) Teleconference:  16 March 2006: 

o The applicant was advised of the following clinical issues during the 
teleconference: 

• Conduct the factorial designed study (OB-301) before the 
combination versus placebo studies (OB-302, OB-303) to better 
understand the safety and efficacy profiles of the mid- vs. high-
doses 

• Randomize 3000 patients to drug in the phase 3 program to 
account for attrition and down-titration of drug. 

• Increase the study duration of the pivotal studies to 56 weeks to 
account for a 4-week titration period. 

• Perform a dose-response characterization for the topiramate and 
phentermine combination.  Approximately 1000 subjects should be 
studied at the highest dose for 1 year. 

• Any data generated on improvement in co-morbidities could be 
included in the Clinical Studies section and not in the Indication 
section of the labeling. 

• Serum bicarbonate should be monitored to characterize the 
carbonic anhydrase inhibition of topiramate 

o The applicant was advised of the following regarding the pregnancy 
category classification: 

• As discussed in the PIND meeting, the preclinical data for 
topiramate is consistent with a pregnancy category “X” 
classification. 
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• The possible risk management consequences of a pregnancy 
category X classification were still being discussed internally.  The 
worse case scenario would be restricted access (as in the case of 
Accutane) or that the drug would not be approved for this 
indication. 

o The applicant was advised of the following regarding the abuse liability of 
PHEN/TPM: 

• Phentermine and all products containing phentermine are Schedule 
IV drugs under the Controlled Substances Act.  CSS will provide 
additional advice on assessing the abuse liability of the final 
formulation. 

 
• End of Phase 2 meeting:  2 May 2007: 

o The applicant was advised of the following regarding the clinical 
development program: 

• The open-label extension studies (OB-330, and OB-230) are not 
required for a full and complete review of the NDA.  No specific 
guidance was given regarding the timing of submission of these 
data. 

• Data on lipids, blood pressure, glycemic control, and waist 
circumference could be included in the Clinical Studies section of 
the label. 

• Data from the study in type 2 diabetes, including HbA1c, 
medication usage, fasting insulin, and fasting glucose could be 
included in the Clinical Studies section of the label. 

• The use of MRI in the Phase 2 program would met the Division’s 
body composition imaging requirement, however inclusion of MRI-
derived hepatic fat data would not be included in the label. 

• No further evaluation of risk of cardiac valvulopathy using 
echocardiography was required.  Echocardiograms were done in 
study OB-201.  Investigators were asked to note in patient case 
report forms whether a cardiac murmur was present at baseline 
and subsequent physical examinations.  Any patient with a murmur 
is to be referred for echocardiographic evaluation. 

• Labeling changes recommended following the Joint Advisory 
Committee meeting regarding anti-epileptic drugs and suicidality 
may be applied to the labeling for PHEN/TPM 

• All women taking estrogen-containing oral contraceptives upon 
study entry are made aware that topiramate may reduce the 
efficacy of the oral contraceptive and told to report significant 
changes in their bleeding patterns 

o The applicant was advised of the following by the Controlled Substance 
Staff: 
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• Psychomotor testing should be evaluated, for example measuring 
response time and eye/hand coordination.  The psychomotor 
testing can be limited to a sub-study in a large phase 3 clinical trial. 

• Any changes to the current scheduling of phentermine would 
require formal abuse liability studies.   

o The applicant was advised of the following regarding the clinical 
pharmacology program: 

• Special population studies in renal and hepatic impaired patients 
was strongly recommended. 

• A drug interaction study with oral contraceptives and probenecid 
was recommended. 

• A relative bioavailability study comparing each individual 
component to the final formulation of PHEN/TPM was required. 

 
• Pre-NDA meeting:  22 July 2009: 

o The applicant was advised of the following regarding the statistical 
analysis plan: 

• The proposal for data pooling the three Phase 3 and two Phase 2 
studies into the integrated summary of safety (ISS) and dividing into 
two cohorts (6-months and 1-year) was considered acceptable. 

• The targeted medical events and submission of patient profiles was 
considered acceptable.   

• The proposal to integrate the efficacy results from the 1-year results 
of the two Phase 3 studies (OB-302 and OB-303) in the integrated 
summary of efficacy (ISE) was considered acceptable.  It was 
recommended that statistical analysis models of the integrated 
database include “study” as a model factor. 

o The applicant was advised the following regarding the Risk Evaluation and 
Mitigation Strategy (REMS) 

• Submission of a REMS with the NDA was recommended.  At a 
minimum, the REMS would include a Medicaiton Guide and a 
Timetable for Submission of Assessments.  Whether or not 
additional REMS elements would be required is a review issue.  
When submitting a REMS, please include all planned materials 
identified with the plan that will be necessary to implement your 
proposal.  Education provided as part of a REMS should 
emphasize the safety messages important for the safe use of the 
product.  Product marketing materials generally are not appropriate 
to educate about product risks. 

o The applicant was advised of the following from the Controlled Substance 
Staff: 

• The CSS provided the applicant with a list of standard abuse-
related adverse event terms to capture abuse-related occurrences. 
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• The applicant should submit an abuse potential section that 
contains the necessary elements for fully assessing the abuse 
potential. 

o The applicant was advised of the following regarding post-marketing 
information 

• Post-marketing information will be reviewed by the agency and the 
applicant does not need to perform a separate AERS review in the 
NDA.  The search will include reported events from cases in which 
phentermine and topiramate were coadministered, any 
phentermine searches will exclude cases where there was reported 
coadministration with fenfluramine, TMEs will be used to target the 
search, and pregnancy outcomes with topiramate will be 
investigated. 

 
• Type A meeting:  4 September 2009: 

o The applicant was advised of the following regarding the clinical 
pharmacology program. 

• The design and doses of the bioequivalence study (OB-109) were 
acceptable to demonstrate bioequivalence between the Phase 3 
product and the intended commercial product. 

• The design and doses of the BE study OB-110 was sufficient to 
fulfill the requirement for pharmacokinetic bridging to the marketed 
phentermine and topiramate 

2.6 Other Relevant Background Information 

Division Guidelines for Developing Products for the Management of Obesity 
PHEN/TPM was developed in accordance with the Division’s 2007 draft Guidance for 
Developing Products for Weight Management.34  As outlined in that document, a weight-
loss drug would be considered effective if after 1 year of treatment either of the following 
occurs: 
 
• Mean:  The difference in mean weight loss between the active-product and placebo-

treated groups is at least 5 percent and the difference is statistically significant. 
• Categorical:  The proportion of individuals who lose greater than or equal to 5 

percent of baseline body weight in the active-product group is at least 35 percent, is 
approximately double the proportion in the placebo-treated group, and the difference 
between groups is statistically significant. 

 
Guidelines for weight-management products used in combination 
According to the draft weight-management guidance, the efficacy and safety of fixed-
dose combination products for the management of obesity should be compared with the 
                                            
34 
www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/ucm071612.pdf 
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individual product components of the combination and placebo.  A minimum difference 
in weight loss to establish superior efficacy between a fixed-dose combination and its 
individual component products has not been determined.  However, the Division views 
more favorably a fixed-dose combination product that is associated with at least twice the 
weight loss observed with that of each of the individual components. 

3 Ethics and Good Clinical Practices 

3.1 Submission Quality and Integrity 

An audit conducted at five PHEN/TPM trial centers (Table 4) assessed adherence to 
FDA regulatory requirements.  In general, the trial conduct was appropriate and data 
collection reliable.  Please see the full Department of Scientific Investigations report by 
Dr. Susan Leibenhaut. 

3.2 Compliance with Good Clinical Practices 

VIVUS, Inc conducted the PHEN/TPM clinical development program in compliance with 
Good Clinical Practice requirements.  As certified in the submission, no debarred 
investigators were used in the program (Figure 2). 
Figure 2:  Debarment Certification 

 
 
Trial centers considered for inspection screened or enrolled large numbers of subjects 
or had a clinical investigator who received significant financial compensation from the 
applicant.  The table below lists the centers inspected and results of the investigation by 
DSI. 
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4 Significant Efficacy/Safety Issues Related to Other Review 
Disciplines 

4.1 Chemistry Manufacturing and Controls 

Please see Dr. Joseph Leginus review for further details 

4.2 Clinical Microbiology 

Not applicable 

4.3 Preclinical Pharmacology/Toxicology 

Please see Dr. David Carlson’s review for further details. 
 
Topiramate was found to be teratogenic in several animal species. The TOPAMAX label 
lists fetal malformations related to bone growth and development in mouse (primarily 
craniofacial defects), rat (limb malformations including ectrodactyly, micromelia, and 
amelia), and rabbit (primarily rib and vertebral malformations). Fetal malformations 
occurred at clinically relevant doses for listed indications of epilepsy and migraine 
treatment, but sensitivity varied widely between mouse (most sensitive), rabbit 
(intermediate), and rat (least sensitive).  
 
The applicant conducted embryofetal development studies in rat and rabbit with 
combination PHEN/TPM treatments, which were designed to investigate potential 
additive or synergistic effects on embryofetal development at a non-teratogenic dose of 
topiramate. Maximum tolerated doses of the combination were not evaluated in the rat 
and rabbit, but this is acceptable given the intent of the study. Results ruled out 
synergistic drug interactions at approximate human exposure levels, but they did not 
alleviate concerns about topiramate teratogenic potential already identified at higher 
doses. Combination reproductive toxicity study results should be considered in the 
context of the known teratogenic profile of topiramate in multiple species, the wide 
range of sensitivity to teratogenesis across species, the data from human pregnancy 
registries, and the patient population intended for PHEN/TPM. 

4.4 Clinical Pharmacology 

Please see Drs. Johnny Lau and Justin Earp’s reviews for further details 
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4.4.1 Mechanism of Action 

Amphetamines are appetite suppressants that interact with biogenic amine neurons in 
the central nervous system.35  These neurons synthesize, store, and release amine 
transmitters, norepinephrine (NE), dopamine (DA), and serotonin (5-HT).  Located on 
the plasma membranes of these neurons are distinct specialized transporter proteins 
that take up the previously released neurotransmitters [norepinephrine transporter 
(NET), dopamine transporter (DAT), serotonin transporter (SERT)] from the synaptic 
cleft.  Appetite suppressants interact with these transporters as reuptake inhibitors or 
substrates.  Reuptake inhibitors bind at the transporter and prevent the reuptake of the 
neurotransmitter from the synaptic cleft.  Substrates also bind at the transporter but 
unlike the inhibitors are internalized by the neuron and cause a release of the respective 
neurotransmitter (Figure 3).   

Source:  Rothman et al.  Am J Therapeutics 2009: 16; 354-64 
Amphetamine affects two neurotransmitters, dopamine and norepinephrine.  Modifying 
the -phenethylamine structure of amphetamine changes the effect on 
neurotransmitters (Figure 4).  Phentermine which has an additional methyl group on the 

-carbon atom of -phenethylamine backbone is a cousin of amphetamine (Figure 5) 
and affects mainly norepinephrine release.   
Figure 4:  Amphetamine chemical structure 

 

 
 

                                            
35 Rothman et al.  Appetite suppressants, cardiac valve disease and combination pharmacotherapy.  Am 
J Therapeutics 2009; 16: 354-64 

COPYRIGHT MATERIAL



Clinical Review 
NDA 22580 
QNEXA, Phentermine/Topiramate 
 

31 

Figure 5:  Phentermine chemical structure 

 
 
Phentermine acts as a potent substrate at NET, and has weaker activity at DAT and 
SERT (Table 6).  Phentermine-induced central norepinephrine release is its primary 
mechanism for inducing weight loss by reducing food intake. 36 
 

Source:  Rothman et al.  Am J Therapeutics 2009: 16; 354-64 
 
Topiramate is a monosaccharide D-fructose derivative and contains a sulfamate group 
(Figure 6).  Topiramate exhibits a combination of properties including modulatory effects 
on sodium channels, enhancement of GABA-activated chloride channels, inhibition of 
excitatory neurotransmission through actions on kainite and AMPA receptors, and 

                                            
36 Bray et al.  Current and Potential drugs for treatment of obesity.  Endocrine Reviews 1999; 20(6):805-
75. 
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inhibition of carbonic anhydrase (CA) isoenzymes in particular CA II and IV.37  The 
precise mechanism of topiramate’s effect on weight is unclear.   
Figure 6:  Structure of topiramate 

 
 

4.4.2 Pharmacodynamics 

Treatment with PHEN/TPM caused a statistically significant decrease in hunger and 
satiety scores as demonstrated with Visual Analogue Scales.  The difference in LS 
mean change in the visual analog scale hunger assessment between PHEN/TPM 15/92 
mg and placebo was statistically significant (-0.8 cm; p<0.0001). The difference in LS 
mean change in the visual analog scale hunger assessment between PHEN/TPM 
7.5/46 mg and placebo was statistically significant (-0.6 cm; p<0.0001). The difference 
in LS mean change in the visual analog scale hunger assessment between PHEN/TPM 
15/92 mg and PHEN/TPM 7.5/46 mg was statistically significant (-0.2 cm; p=0.0229). 
 
The difference in LS mean change in the visual analog scale satiety assessment 
between PHEN/TPM 15/92 mg and placebo was statistically significant (-0.7 cm; 
p<0.0001). The difference in LS mean change in the visual analog scale satiety 
assessment between PHEN/TPM 7.5/46 mg and placebo was statistically significant (-
0.5 cm; p<0.0001). The difference in LS mean change in the visual analog scale satiety 
assessment between PHEN/TPM 15/92 mg and PHEN/TPM 7.5/46 mg was statistically 
significant (-0.2 cm; p=0.0441). 
 
The clinical significance of these findings is unknown. 

4.4.3 Pharmacokinetics 

Phentermine  
Upon oral administration of a single high-dose PHEN/TPM, the resulting mean 
phentermine tmax, Cmax, AUC0-t, and AUC0-∞ are 6 hr, 49.1 ng/mL, 1990 ng⋅hr/mL, and 
2000 ng⋅hr/mL, respectively.   
 

                                            
37 Shank et al.  An overview of the preclinical aspects of topiramate:  pharmacology, pharmacokinetics, 
and mechanism of action.  Epilepsia 2000; 41:S3-S9. 
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Phentermine pharmacokinetics (PK) is best described via a linear 1-compartment 
population PK model with first-order absorption.  The oral clearance (CL/F) and volume 
of distribution (V/F) are estimated to be 8.79 L/h and 348 L, respectively, upon 
PHEN/TPM administration.  Phentermine is 17.5% plasma protein bound and is not a P-
glycoprotein substrate.  Phentermine has two metabolic pathways, namely p-
hydroxylation on the aromatic ring and N-oxidation on the alipthatic side chain.  
Cytochrome P450 (CYP) 3A4 primarily metabolizes phentermine but does not show 
extensive metabolism.  Phentermine is neither an inhibitor nor an inducer of CYPs.  
Monoamine oxidase (MAO)-A and MAO-B do not metabolize phentermine.  Seventy to 
80% of a dose exists as unchanged phentermine in urine when administered alone.  A 
high fat meal does not affect phentermine PK for high-dose PHEN/TPM.  The 
phentermine exposure increases approximately in dose-proportional manner from low-
dose PHEN/TPM to high-dose PHEN/TPM. 
   
Topiramate  
Upon oral administration of a single high-dose PHEN/TPM, the resulting mean 
topiramate tmax, Cmax, AUC0-t, and AUC0-∞, are 9 hr, 1020 ng/mL, 61600 ng⋅hr/mL, and 
68000 ng⋅hr/mL, respectively.   
 
Topiramate PK is best described via a linear 2-compartment population PK model with 
first-order absorption.  The CL/F, Vc/F (Vc is the volume of the central compartment), 
and Vp/F (Vp is the volume of the peripheral compartment) are estimated to be 1.17 
L/h, 50.8 L, and 13.1 L, respectively, upon PHEN/TPM administration.  Topiramate is 15 
– 41% plasma protein bound and does not show extensive metabolism.  Six topiramate 
metabolites (via hydroxylation, hydrolysis, and glucuronidation) exist, none of which 
constitutes more than 5% of an administered dose.  Topiramate does not inhibit CYPs 
1A2, 2A6, 2B6, 2C9, 2D6, 2E1, and 3A4/5.  However, topiramate is a mild inhibitor of 
CYP 2C19 and a mild inducer of CYP 3A4.  About 70% of a dose exists as unchanged 
topiramate in urine when administered alone.  A high fat meal does not affect 
topiramate PK for high-dose PHEN/TPM.  The topiramate exposure increases 
approximately in dose-proportional manner from low-dose PHEN/TPM to high-dose 
PHEN/TPM. 
 
Comparison of Topiramate Cmax Values between PHEN/TPM and TOPAMAX 
Although the approved doses of TOPAMAX for the treatment of epilepsy are up to 400 
mg/day in two divided doses, the maximum recommended dose of topiramate in 
PHEN/TPM is 92 mg. The question whether or not the 92 mg dose could produce 
exposures similar to that used for TOPAMAX became of interest to the review team. 
Figure 7 shows topiramate Cmax values from various dose levels with TOPAMAX 
administered to epileptic patients (doses >100 mg/day) and the PHEN/TPM modified 
release formulation (QD doses  100 mg) administered to obese patients. The 
PHEN/TPM Cmax values were obtained from Study OB-102 where PK samples were 
obtained at sufficient times to assess Cmax.  It is evident from this comparison that the 
topiramate Cmax values for PHEN/TPM fall within the lower range of Cmax values for 
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TOPAMAX 200 mg BID.  This is reassuring as the exposures are not expected to 
exceed the approved TOPAMAX dose, however there is overlap with the higher 
exposures of TOPAMAX and therefore it is conceivable that some individuals taking 
high-dose PHEN/TPM could be exposed to much higher concentrations of topiramate. 
Figure 7:  Plasma concentrations of TOPAMAX and PHEN/TPM  
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5 Sources of Clinical Data 
The following table lists the sources of clinical data submitted for review.  Not included in this table is Study OB-305, a 1-
year extension study of OB-303 which was ongoing at the time of NDA submission. 

5.1 Tables of Studies/Clinical Trials 

Study  Study design Patient population Key objectives 
OB-101C Phase 1, single dose, open-label, 

randomized, 4-period crossover study 
• Adults 18 to 45 yo 
• BMI 27 kg/m2, 45 

kg/m2 
 

• Compare the PK of 3 co-administered doses of the 
marketed Topamax and Phentermine to split dosing 
to allow formulation optimization and dose selection 
for later phase trials 

• Safety and tolerability 
OB-102 Phase 1b, single and multiple-dose, 

open-label, 4-treatment, parallel study 
• Adults 19 to 65 yo 
• BMI 30 kg/m2, 42 

kg/m2 

• Describe the single-and multiple- dose PK profiles of 
the VIVUS PHEN/TPM formulation and marketed 
formulations 

• Describe baseline adjusted assessments of 
topiramate formulations dosed with phentermine on 
body weight, waist circumference, BP, lipid 
parameters, and VAS hunger and satiety scores 

OB-103 Phase 1, single-dose, open-label, 4-
treatment, parallel study 

• Adults 19 to 70 yo 
• BMI 30 kg/m2, 45 

kg/m2 

• Assess the effect of food on the bioavailability (BA) of 
PHEN/TPM and to compare the relative BA of each 
individual component versus PHEN/TPM 

OB-105 Phase 1, single-dose, non-
randomized, open-label, 3-group, 
parallel study 

• Adults with normal 
and mild to 
moderate hepatic 
impairment 

• BMI 21 kg/m2, 38 
kg/m2 

• Body weight  50 kg 

• Assess the single-dose PK of PHEN and TPM in 
PHEN/TPM capsules in subjects with mild and 
moderate hepatic impairment relative to healthy 
control subjects 
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Study  Study design Patient population Key objectives 
OB-106 Phase 1, single-dose, non-

randomized, open-label, parallel study 
• Adults with normal 

renal function and 
mild to severe renal 
impairment 

• BMI 18 kg/m2, 40 
kg/m2 

• Body weight  50 kg 

• Compare the PK of PHEN and TPM after a single 
dose of PHEN/TPM in subjects with mild moderate 
and severe renal impairment to subjects with normal 
renal function 

OB-107 Phase 1, open-label, non-randomized, 
1-sequence, crossover study 

• Adults 19 to 45 yo 
• BMI 19 kg/m2, 35 

kg/m2 
• Body weight  50 kg 

• Compare the steady-state PK of TPM, PHEN, 
sitagliptin, and metformin following multiple oral 
doses of PHEN/TPM QD, sitagliptin QD, metformin 
BID when administered alone or in combination in 
healthy subjects 

• Evaluate the effect of a signle oral dose of 
probenecid on the multiple-dose PK of PHEN and 
TPM 

• Determine the semen concentration of TPM following 
multiple oral doses of PHEN/TPM QD 

OB-108 Phase 1, open-label, fixed-sequence • Females 19 to 45 yo 
• BMI 27 kg/m2, 35 

kg/m2 
• Body weight  50 kg 

• Determine whether concomitant administration of 
multiple oral doses of PHEN/TPM would alter the PK 
of an oral contraceptive pill in healthy female 
subjects 

• Safety and tolerability 
OB-109 Phase 1 single-dose, randomized, 

open-label, 6-treatment, parallel study 
• Adults 18 to 55 yo 
• BMI 30 kg/m2, 42 

kg/m2 
• Body weight  50 kg 

• Assess bioequivalence of two formulations of 
PHEN/TPM ) in 
healthy subjects 

OB-110 Phase 1, single-dose, randomized, 
open-label, 3-treatment, parallel study 

• Adults 18 to 55 yo 
• BMI 30 kg/m2, 42 

kg/m2 
• Body weight  50 kg 

• Assess the relative BA of PHEN and TPM in 
PHEN/TPM to the marketed active, single constituent 
drug products in healthy subjects 

(b) (4)
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Study  Study design Patient population Key objectives 
OB-118 Phase 1, double-blind, 3-arm, hybrid, 

cross-over, parallel group 
• Adults 19 to 50 yo 
• BMI 24 kg/m2, 30 

kg/m2 

• Assess whether treatment with one of the possible 
therapeutic doses or supratherapeutic doses of 
PHEN/TPM has the potential to cause QT/QTc 
prolongation in healthy volunteers 

• To demonstrate assay sensitivity by showing that 
moxifloxacin, corrected for placebo, produces a QTc 
change >5 msec 

OB-201 Phase 2, randomized, double-blind, 
2x2 factorial, placebo-controlled, 
parallel groups 
 
Treatment arms: 
• Placebo 
• Phen 15 mg  
• Tpm 100 mg 
• Phen 15 mg QAM, Tpm 100 mg 

QPM 
 
28 weeks (4 week titration phase) 

• Adults 18 to 60 yo 
• BMI 30 kg/m2, 50 

kg/m2 

• Compare and evaluate the safety and efficacy the 
safety and efficacy of commercially available 
topiramate 100 mg QD and phentermine 15 mg QD 
with corresponding single agents and placebo in 
obese subjects prescribed a mildly hypocaloric diet 

OB 202 Phase 2, randomized, double-blind, 
placebo-controlled 
 
Treatment arms: 
• Placebo 
• Phen 15 mg and Tpm 100 mg 
 
28 weeks (4 week titration phase) 

• Adults 70 yo 
• BMI 27 kg/m2, 45 

kg/m2 
• Type 2 diabetes 

• To demonstrate that the combination of phentermine 
and topiramate is superior to placebo for 
improvement of glycemic control, in the presence of 
intensive background care as measured by a 
reduction of HbA1c at 16 and 28 weeks 

 
A dry powder blend of either Phen or Tpm drug 
substance was encapsulated and administered as 
separate capsules 

OB-205 Phase 2, randomized, double-blind, 
placebo-controlled, cross-over study 

• Adults 21 to 45 yo 
• BMI 27 kg/m2, 35 

kg/m2 

• Evaluate the effects of PHEN/TPM compared to 
placebo on psychomotor performance with alcohol 
treatment as an active control 
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Study  Study design Patient population Key objectives 
DM-230 Phase 2, 28 week extension of OB 

202 
 
• Placebo 
• PHEN/TPM 15/92 mg 
 
28 week extension 

• Adults 70 yo 
• BMI 27 kg/m2, 45 

kg/m2 
• Type 2 diabetes 

• Evaluate the long-term safety of PHEN/TPM in obese 
adults with DM and the change in weight loss and 
HbA1c 

DM-231 Phase 2, open-label uncontrolled 
extension of DM-230 

• Subjects who 
completed the entire 
treatment period in 
study DM-230 

• Evaluate the durability of response and long-term 
safety of PHEN/TPM in adults with DM who 
successfully completed 56 weeks of treatment in 
studies OB-202, DM-230 

OB 301 
 
 

Phase 3, randomized, double-blind, 
placebo and active-controlled 
 
Treatment arms:   
• Placebo 
• PHEN 7.5 mg 
• PHEN 15 mg 
• TPM 46 mg 
• TPM 92 mg 
• PHEN/TPM 7.5/46 mg 
• PHEN/TPM 15/92 mg 
 
28 weeks (4 week titration phase) 

• Adults 70 yo 
• BMI 30 kg/m2, 45 

kg/m2 
• No diabetes 

• Demonstrate that 2 different dose levels of 
PHEN/TPM results in weight loss that is greater than 
placebo and the single-agent PHEN and TPM 

• Evaluate the safety of two different doses of 
PHEN/TPM compared to placebo and the single-
agent constituents 

OB 302 Phase 3, randomized, double-blind, 
placebo control 
 
Treatment arms: 
• Placebo 
• PHEN/TPM 3.75/23 mg 
• PHEN/TPM 15/92 mg 
 
56 weeks (4 week titration phase) 

• Adults 70 yo 
• BMI 35 kg/m2 
• No type 2 diabetes, 

HTN, TG >200 
mg/dL or 2 lipid-
lowering mediations 

• Evaluate the safety and efficacy of two doses of 
PHEN/TPM for the treatment of obesity in adults with 
a BMI 35 kg/m2 
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Study  Study design Patient population Key objectives 
OB 303 Phase 3,  randomized, double-blind, 

placebo controlled 
 
Treatment arms: 
• Placebo 
• PHEN/TPM 7.5/46 mg 
• PHEN/TPM 15/92 mg 
 
56 weeks (4 week titration phase) 

• Adults 70 yo 
• BMI 27 kg/m2, 45 

kg/m2 
• 2 weight related 

comorbid conditions 

• Evaluate the safety and efficacy of two doses of 
PHEN/TPM for the treatment of obesity in adults with 
2 obesity-related, co-morbid conditions and to 

examine the effects of PHEN/TPM on obesity-related 
co-morbidities 

Source:  Module 5.2, Table 1 
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5.2 Review Strategy 

Efficacy assessment: 
Three Phase 3 clinical trials, OB-301, OB-302, and OB-303 form the basis of the 
efficacy assessment of PHEN/TPM. 
 
According to the 2007 draft weight-management guidance, the efficacy and safety of 
fixed-dose combination products for the management of obesity should be compared 
with the individual components of the combination and placebo.  Study OB-301, a 6-
month factorial study, was reviewed to determine satisfaction of this requirement with 
the to-be-marketed product. 
 
Studies OB-302 and OB-303 were year long in duration, randomized, double-blind, and 
placebo-controlled and included a combination of three fixed-dose formulations of 
PHEN/TPM with varying severity of weight-related co-morbidities. The three doses 
studied were 15/92 mg (high-dose), 7.5/46 mg (mid-dose), and 3.75/23 mg (low-dose).  
The efficacy of these studies were reviewed separately and pooled to determine the 
treatment efficacy of PHEN/TPM after one year of treatment.   

Safety assessment:   
To determine if the combination of phentermine and topiramate caused any unexpected 
side effects, the 6-month factorial study, OB-301 was evaluated.   
 
The 1-year safety cohort in the Integrated Summary of Safety (ISS) was reviewed to 
distinguish safety signals after a year of PHEN/TPM treatment compared to placebo 
treatment.  The 1-year safety cohort consisted of studies OB-202/DM-230, OB-302, and 
OB-303. 

5.3 Discussion of Individual Studies/Clinical Trials 

5.3.1 Description of trials evaluated for efficacy: Study OB-301, OB-302, OB-303 
 
Study design 
OB-301, OB-302, and OB-303 were all randomized, double-blind, placebo-controlled 
studies consisting of a 2-week screening period, 4-week titration period, and either a 24-
week (OB-301) or 52-week (OB-302, OB-303) maintenance treatment period (Figure 8-
10).  During the titration period, doses were increased at weekly intervals for 4 weeks 
until the specified dose was reached.  Study OB-301 was a factorial study studying the 
PHEN/TPM combination (mid- and high-dose), corresponding doses of each component 
alone, and placebo. 
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Figure 8:  OB-301 Study schematic 

 

 

Figure 9:  OB-302 Study schematic 

 
 

Figure 10:  OB-303 Study schematic 
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If adverse events occurred that caused individuals to consider discontinuation or caused 
investigators to have medical concerns with continued dosing, investigators were 
permitted to suspend dosing for up to 7 days without discontinuing individuals from the 
study.  Dose interruptions longer than 7 days were possible with agreement from the 
medical monitor.  Individuals undergoing dose interruptions for any duration may have 
had the dose titrated back up to the original dose level based on discretion of the 
investigator.  Individuals whose treatment had been interrupted or discontinued were 
encouraged to remain in the study and to attend their regularly scheduled study visits. 
 
Lifestyle modification was advised for all randomized individuals using the LEARN 
Program for Weight Management developed by Kelly Brownell, PhD.  Individuals were 
provided with a LEARN manual, and site personnel were encouraged to discuss the 
material at individuals’ regularly scheduled visits. 
 
Patient populations 
OB-301:  Adults 70 years of age with a BMI  30 kg/m2 and  45 kg/m2.  Diabetic 
patients were excluded. 
 
OB-302:  Adults 70 years of age with a BMI  35 kg/m2, triglyceride level 200 mg/dL 
either untreated or treated with a single antidyslipidemic agent, blood pressure 140/90 
mmHg either untreated or treated with up to two antihypertensive medications, and 
fasting serum glucose level 110 mg/dL.  Diabetics were excluded.  There was no 
upper limit exclusion criterion for BMI. 
 
OB-303:  Adults 70 years of age with a BMI   27 kg/m2 and  45 kg/m2 with two or 
more of the following obesity-related co-morbid conditions:  

1. Hypertension (at least one of the following criteria) 
a. Systolic blood pressure (SBP) 140 and 160 mmHg ( 130 and 160 

mmHg, if diabetic) 
b. Diastolic blood pressure (DBP) 90 and 100 mmHg ( 85 and 100 

mmHg, if diabetic) 
c. Requirement of two or more medications to achieve control (BP<140/90 

mmHg ) 
2. Hypertriglyceridemia 
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a. Triglycerides (TG) 200 mg/dL and 400 mg/dL or requirement for two or 
more medications to achieve control (TG<200 mg/dL) 

3. Metabolic derangements (at least one of the following) 
a. Fasting blood glucose level >100 mg/dL 
b. Glucose level >140 mg/dL at 2 hours during OGTT 
c. Type 2 diabetes managed with lifestyle modification or metformin 

monotherapy 
4. Waist circumference 102 cm (40 in) for men or  88 cm (35 in) for women 

Individuals with a creatinine clearance <60 ml/min were excluded.  No lower limit on 
BMI was required for individuals with diabetes. 
 
Pertinent exclusion criteria for Phase 3 trials (selected): 
• Weight gain or loss of > 5 kg, use of a very-low-calorie diet, or participation in a 

formal weight loss program within the past three months 
• Previous bariatric surgery 
• Stroke, myocardial infarction, life-threatening arrhythmia, or coronary 

revascularization within the past 6 months 
• Unstable angina, New York Heart Association Class II-IV congestive heart failure, or 

known or suspected clinically significant cardiac valvulopathy 
• Cholelithiasis within the past 6 months 
• Any history of nephrolithiasis 
• Any history of bipolar disorder or psychosis, more than one lifetime episode of major 

depression, current moderate or severe depression (PHQ-9 score 10) 
• Presence or history of suicidal behavior or ideation with some intent to act on it 
• Antidepressant use that had not been stable for at least three months 
• History of glaucoma or any past or present use of medications to treat increased 

intraocular pressure 
• TSH >1.5x upper limit of normal (ULN), signs or symptoms of hypothyroidism, use of 

thyroid hormone treatment that was not stable for at least three months, or signs or 
symptoms of hypothyroidism 

• Pregnancy, breastfeeding, or plans for pregnancy during the study period 
 
Prohibited medications for Phase 3 trials: 
• Anticonvulsants, including barbiturates, benzodiazepines, GABA analogues, 

hydantoins, phenyltriazines, succinimides, valproic acid and its derivates, 
carbamazepine, zonisamide, and felbamate 

• Tricyclic antidepressants, monoamine oxidase inhibitors, lithium, levodopa, and 
dopamine receptor agonists 

• Insulins, incretins, thiazolidinediones 
• Carbonic anhydrase inhibitors 
• Chronic systemic glucocorticoid therapy 
• Anti-obesity medications (prescribed or over-the-counter, including herbal 

preparations) 
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Restricted medications: 
In individuals who developed a need for antidiabetic medications, metformin was the 
recommended first-line therapy, followed by -glucosidase inhibitors and/or dipeptidyl 
peptidase-4 (DPP4) inhibitors.   
 
Hormone replacement therapy (estrogen, thyroid, etc) or allowed antidepressants 
required stable dosing for at least 3 months prior to screening. 
 
Benzodiazepine and non-benzodiazepine sleep medications were permitted, if dosing 
had been stable for one month prior to screening and frequency of use did not exceed 
twice a week. 
 
Outcome measures 
The primary efficacy endpoints for the three Phase 3 trials were percent weight loss at 
Week 28 or Week 56 and percentage of individuals with at least 5% weight loss at 
Week 28 or Week 56.  Additional secondary and other efficacy endpoints are listed 
below.  Endpoints not in common with all three studies are followed in parentheses with 
the respective study(ies) in which the endpoint was measured. 
 
Secondary efficacy endpoints included: 
• Percentage of individuals with at least 10% weight loss at Week 28 or Week 56 
• Change in waist circumference from baseline to Week 28 or Week 56 
• Changes in Impact of Weight: Quality of Life questionnaire (IWQOL) composite and 

individual domain scores at Week 28 (OB-301) 
• Absolute weight loss at Week 56 (OB-302, OB-303) 
 
Other efficacy endpoints included changes from baseline in: 
• Framingham 10-year risk assessment 
• Lipids  
• HbA1c (OB-301, OB-303) 
• Fasting blood glucose  
• Systolic (SBP) and diastolic blood pressure (DBP) 
• Percent fat and lean body mass by DEXA (OB-302, OB-303) 
• Body mass index (BMI) (OB-302, OB-303) 
• Hunger and satiety by visual analog scale 
• Glucose and insulin by oral glucose tolerance testing (OGTT) (OB-303) 
• Insulin resistance parameters and fasting insulin (OB-303) 
• SF-36 scores (OB-303) 
• IWQOL-Lite questionnaire composite and individual domain scores (OB-302, OB-

303) 
• Percent achieving 15% weight loss (OB-302, OB-303) 
 
Randomization and stratification 
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Requirements for randomization and receiving study drug included no clinically 
significant abnormalities on baseline physical exam, electrocardiogram (ECG) and 
laboratory results.   
 
Of importance, serum bicarbonate values had to be within normal limits, defined as 21-
33 mEq/L.  In addition the following laboratory parameters had to be met:  AST and ALT 
<2.5x ULN, TSH 1.5x ULN, negative urine drug screen, and negative urine pregnancy 
test.  In study OB-301, individuals also had to have fasting blood glucose levels 125 
mg/dL.  In study OB-302, fasting blood glucose had to be 110 mg/dL, and triglycerides 
200 mg/dL. 

 
OB-301 individuals were randomized to placebo, PHEN 7.5 mg, PHEN 15 mg, TPM 46 
mg, TPM 92 mg, PHEN/TPM 7.5/46 mg, PHEN 15/92 mg in a 1:1:1:1:1:1:1 fashion and 
stratified by gender. 
 
OB-302 individuals were randomized to placebo, PHEN/TPM 3.75/23 mg, or 
PHEN/TPM 15/92 mg in a 2:1:2 ratio and stratified by gender.  At least 20% of 
individuals were to be male. 
 
OB-303 individuals were randomized to placebo, PHEN/TPM 7.5/46 mg, or PHEN/TPM 
15/92 mg in a 2:1:2 ratio.  Randomization was stratified by gender and diabetic status, 
and at least 20% of individuals were to be male. 
 
5.3.2 Description of trials for evaluating safety:  OB-202/DM-230, OB-301, OB-302, OB-
303: 
 
Refer to the above Section 5.3.1 for description of studies OB-301, OB-302, and OB-
303. 
 
OB-202 was a Phase 2, randomized, double-blind, placebo-controlled, multicenter study 
in overweight and obese adults with type 2 diabetes, which compared phentermine and 
topiramate combination therapy with placebo after 28 weeks of treatment. The primary 
endpoint was change in hemoglobin A1c (HbA1c). The study population included adults 
70 years of age with a BMI 27 kg/m2 and 45 kg/m2 and type 2 diabetes controlled by 

diet or oral antidiabetic medications. Eligible individuals were assigned randomly to 
receive daily treatment with placebo or the combination of proprietary phentermine 15 
mg and proprietary topiramate 100 mg. Phentermine was administered in the morning 
with breakfast, and topiramate was administered in the afternoon. 
 
DM-230 was a 28-week extension of study OB-202, which evaluated the long-term 
safety and efficacy of PHEN/TPM in type 2 diabetic subjects. Subjects who completed 
study OB-202 and opted to participate in this extension study remained on the double-
blind treatment to which they were assigned in study OB-202. During the extension 
study, subjects in the active treatment group received PHEN/TPM 15/92 mg capsules 
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instead of the phentermine 15 mg capsules and topiramate 100 mg capsules 
administered separately in study OB-202. 

6 Review of Efficacy 

Efficacy Summary

The clinical development program for PHEN/TPM was designed and executed 
according to the guidelines outlined in the Division’s 2007 draft Guidance for Developing 
Products for Weight Management.  The pivotal efficacy data was generated in three 
Phase 3 studies: OB-301, -302, and -303. 
 
A factorial study design (study OB-301) in overweight and obese healthy adults 
demonstrated that both mid- and high-dose PHEN/TPM achieved clinically and 
statistically significant weight loss compared to their respective components alone.  
These results translated into approximately 3% additional weight loss and roughly 20% 
more individuals achieving 5% weight loss over a six month treatment period.  
Individuals treated with PHEN/TPM experienced higher frequencies of treatment-
emergent adverse events (TEAEs) within several system organ classifications, including 
nervous and psychiatric, compared to their components alone.  However, the TEAEs 
observed were not unexpected based on the known safety profiles of phentermine and 
topiramate. 
 
Studies OB-302 and OB-303 were Phase 3 trials to determine the safety and efficacy of 
PHEN/TPM compared to placebo over a 1-year treatment period.  Study OB-302 
enrolled obese adults (body mass index  35 kg/m2) with limited weight-related co-
morbidities and study OB- 303 enrolled overweight and obese individuals with weight-
related co-morbidities, including diabetes.  All doses of PHEN/TPM in both studies 
demonstrated a statistically significant LS mean percent weight loss as well as higher 
proportions of individuals achieving 5% or greater weight loss as compared to placebo 
thus achieving the established efficacy benchmarks set forth by the Division for weight 
loss.  In individuals with co-morbidities (study OB-303), mid-dose PHEN/TPM 
demonstrated a placebo-subtracted LS mean percent weight loss of 6.6% and 62% 
achieved 5% weight loss compared to 21% with placebo.  High-dose PHEN/TPM 
treatment in these individuals demonstrated placebo-subtracted LS mean percent 
weight loss of 8.6% with 70% achieving 5% weight loss from baseline after one year of 
treatment.  Changes in weight-related co-morbidities were examined as secondary or 
exploratory endpoints in studies OB-302 and OB-303.  In study OB-302, the placebo-
subtracted waist circumference reduction was 2.5 cm and 7.8 cm with low- and high-
dose PHEN/TPM treatment, respectively. Systolic blood pressure decreased by 
approximately 3 to 4 mmHg over placebo with high-dose PHEN/TPM treatment in both 
studies.  The largest LS mean percent change in LDL-C was small and occurred in 
individuals treated with high-dose PHEN/TPM (-8.4% and -6.9%, study OB-302 and OB-
303, respectively) which was statistically significant compared to placebo. HDL-C LS 
mean percent increases from baseline were also small (3.5% and 6.8%, study OB-302 
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and OB-303, respectively) with high-dose PHEN/TPM but were statistically significant 
compared to placebo. 

6.1 Indication 

The following indication is sought by the applicant: 
 
QNEXA is indicated for the treatment of obesity, including weight loss and maintenance 
of weight loss and should be used in conjunction with diet and exercise. QNEXA is 
recommended for: 
• Obese patients (BMI 30 kg/m2), or 
• Overweight patients (BMI 27 kg/m2) with weight-related co-morbidities such as 

hypertension, type 2 diabetes, dyslipidemia, or central adiposity (abdominal obesity). 

6.1.1 Methods 

Three Phase 3 trials were reviewed for efficacy.  The analysis populations and relevant 
statistical considerations are detailed below.   
 
Analysis Populations 
• Randomized Set was defined as all individuals who were assigned randomly to 

treatment. 
• Safety Set was defined as all randomized individuals who received at least one dose 

of study drug. The Safety Set was the primary analysis set for safety summaries. 
• Intent-to-Treat (ITT) Set was defined as all randomized individuals who provided a 

baseline measurement (taken on or before the first dose date) of body weight, 
received at least one dose of study drug, and had at least one post-dose 
assessment of body weight. The ITT Set was the primary analysis set for efficacy 
summaries. 

• Modified ITT (MITT) Set was defined as all randomized individuals who provided a 
baseline measurement (taken on or before the first dose date) of body weight, 
received at least one dose of study drug, and had at least one post-dose 
assessment of body weight within 7 days of the last dose of study drug. 

 
Statistical considerations 
According to the 2007 FDA’s draft Guidance on Developing Products for Weight 
Management, the analysis of percentage weight change from baseline should use 
ANOVA or ANCOVA with baseline weight as a covariate in the model.38  The analysis 
should be applied to the last observation carried forward (LOCF) on treatment in the 
modified ITT population defined as individuals who received at least one dose of study 
drug and have at least one post-baseline assessment of body weight.  The applicant’s 
analysis used patients in the ITT population and carried forward the last observation 
                                            
38 
www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/ucm071612.pdf 
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regardless of study drug status (on drug or not on drug).  The applicant also provided an 
analysis of percent weight loss in individuals who were actively taking study drug, a 
modified ITT analysis.  The Division’s statistical reviewer for PHEN/TPM, used the MITT 
population and carried forward the last observation while patients were on study drug. 
The results of the analysis for the two populations were very similar with approximately 
0.3% more reduction in the on-drug (MITT LOCF) population than the applicant’s ITT 
LOCF population analysis.  Since there is no significant difference between the 
applicant’s ITT LOCF population and Division’s MITT LOCF population in the primary 
efficacy analysis, this review will present the applicant’s ITT LOCF analysis.  Please 
review the Division’s statistical analysis for further details on the MITT LOCF population 
efficacy results. 

6.1.2 Demographics 

In the 6-month OB-301 study ITT population, most participants were middle-aged, non-
Hispanic, Caucasian women (Table 7).  At baseline, overall mean weight was 101.3 kg, 
mean BMI was 36.3 kg/m2, mean SBP was 122.1 mmHg, and mean DBP was 79.1 
mmHg.  With the exception of race there were no statistically significant differences 
between treatment groups regarding demographic and baseline characteristics. 
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Table 7:  Study OB-301:  Demographics and baseline characteristics 
Demographic/Baseline characteristics Placebo 

 
N=103 

PHEN 7.5 
 
N=104 

TPM 46 
 
N=102 

PHEN/TPM 
7.5/46 
N=103 

PHEN 15 
 
N=106 

TPM 92 
 
N=105 

PHEN/TPM 
15/92 
N=103 

Age (years) 
Mean (SD) 

 
45.4 (11.5) 

 
46.4 (11.5) 

 
47.4 (12.4) 

 
44.7 (11.1) 

 
45.5 (12.3) 

 
46.0 (11.2) 

 
45.0 (12.8) 

Gender (n, %) 
Male 
Female 

 
23 (22.3) 
80 (77.7) 

 
22 (21.2) 
82 (78.8) 

 
22 (21.6) 
80 (78.4) 

 
22 (21.4) 
81 (78.6) 

 
22 (20.8) 
84 (79.2) 

 
22 (21.0) 
83 (79.0) 

 
22 (21.4) 
81 (78.6) 

Ethnicity (n, %) 
Hispanic or Latino 
Not Hispanic or Latino 

 
11 (10.7) 
92 (89.3) 

 
8 (7.7) 
96 (92.3) 

 
11 (10.8) 
91 (89.2) 

 
10 (9.7) 
93 (90.3) 

 
9 (8.5) 
97 (91.5) 

 
6 (5.7) 
99 (94.3) 

 
8 (7.8) 
95 (92.2) 

Race (n, %) 
Caucasian 
Black 
Asian 
Other 

 
79 (76.7) 
23 (22.3) 
0 
0 

 
78 (75.0) 
24 (23.1) 
2 (1.9) 
2 (1.9) 

 
89 (87.3) 
11 (10.8) 
2 (2.0) 
2 (2.0) 

 
78 (75.7) 
24 (23.3) 
0 
0 

 
88 (83.0) 
14 (13.2) 
1 (0.9) 
1 (0.9) 

 
81 (77.1) 
21 (20.0) 
2 (1.9) 
0 

 
86 (83.5) 
13 (12.6) 
2 (1.9) 
2 (1.9) 

Weight (kg) 
Mean (SD) 

 
100.2 
(13.1) 

 
100.9 
(15.3) 

 
100.6 (16.4) 

 
102.7 
(16.4) 

 
101.4 
(16.3) 

 
104.5 
(15.7) 

 
98.8 (14.7) 

Height (cm) 
Mean (SD) 

 
166.4 (8.8) 

 
166.7 (9.0) 

 
166.8 (8.8) 

 
167.0 (8.4) 

 
167.0 (8.6) 

 
168.0 (8.5) 

 
166.0 (8.6) 

BMI (kg/m2) 
Mean (SD) 

 
36.2 (4.0) 

 
36.2 (4.0) 

 
36.0 (4.1) 

 
36.7 (4.0) 

 
36.3 (4.2) 

 
37.0 (4.3) 

 
35.8 (3.8) 

Waist circumference (cm) 
Mean (SD) 

 
110.8 (9.6) 

 
111.7 
(11.0) 

 
110.4 (11.6) 

 
112.2 
(12.8) 

 
111.2 
(11.2) 

 
112.4 
(11.0) 

 
109.0 (10.1) 

Systolic blood pressure (mmHg) 
Mean (SD) 

 
120.5 
(14.4) 

 
121.7 
(12.4) 

 
123.9 (13.5) 

 
123.5 
(12.2) 

 
120.5 
(13.5) 

 
123.4 
(14.1) 

 
121.6 (12.2) 

Diastolic blood pressure (mmHg) 
Mean (SD) 

 
78.6 (9.6) 

 
78.5 (7.7) 

 
79.1 (8.5) 

 
80.3 (8.6) 

 
78.3 (8.9) 

 
80.9 (9.3) 

 
78.0 (10.2) 

Heart rate (bpm) 
Mean (SD) 

 
72.1 (9.6) 

 
73.2 (9.3) 

 
72.3 (9.7) 

 
73.0 (10.0) 

 
72.6 (10.7) 

 
73.4 (9.6) 

 
72.7 (9.6) 

Source:  Applicant’s Post-text Table 14.1.5 OB-301 CSR 
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The majority of the individuals in the 1-year PHEN/TPM studies (OB-302 and OB-303) 
were middle-aged, non-Hispanic, Caucasian women (Table 8).  Elderly individuals ( 65 
years) represented less than 8% of the total study population.  Approximately a third of 
individuals had extreme obesity ( 40 kg/m2).  All of the studies occurred in the United 
States.   
Table 8:  Studies OB-302 and OB-303: Baseline subject demographics and 
characteristics – 1-year pooled PHEN/TPM data – ITT set 

PHEN/TPM Demographic/Baseline 
characteristics 

Parameter Placebo 
 

N=1477 
3.75/23 mg 

N=234 
7.5/46 mg 

N=488 
15/92 mg 
N=1479 

48.5 (11.4) 43.0 (11.1) 51.1 (10.4) 48.0 (12.0) 
49.6 41.8 51.6 49.2 

 
Age (years) 

Mean (SD) 
Median 

(Min, Max) 18, 71 19, 70 21,71 18, 71 
375 (25.4) 40 (17.1) 147 (30.1) 385 (26.0) Gender (n, %) Male 

Female 1102 (74.6) 194 (82.9) 341 (69.9) 1094 (74.0) 
1251 (84.7) 189 (80.8) 424 (86.9) 1235 (83.5) 
199 (13.5) 35 (15.0) 51 (10.5) 210 (14.2) 

9 (0.6) 2 (0.9) 5 (1.0) 12 (0.8) 

 
Race (n, %) 

Caucasian 
Black 
Asian 
Other 16 (1.1) 5 (2.1) 5 (1.0) 15 (1.1) 

197 (13.3) 27 (11.5) 69 (14.1) 201 (13.6)  
Ethnicity (n, %) 

Hispanic or 
Latino 

Not Hispanic or 
Latino 

1280 (86.7) 207 (88.5) 419 (85.9) 1278 (86.4) 

Weight (kg) Mean (SD) 107.5 (20.2) 118.6 (21.9) 102.8 (18.2) 107.1 (19.6) 
Height (cm) Mean (SD) 166.9 (9.6) 166.7 (8.5) 168.0 (9.8) 166.8 (9.3) 

Waist circumference 
(cm) 

Mean (SD) 115.8 (13.3) 121.2 (15.2) 112.7 (12.4) 115.5 (13.5) 

<30 kg/m2 71 (4.8) 0 33 (6.8) 71 (4.8) 
30 to <40 kg/m2 904 (61.2) 91 (38.9) 344 (70.5) 887 (60.0) 

 
BMI category (n, %) 

 40 kg/m2 502 (34.0) 143 (61.1) 111 (22.7) 521 (35.2) 
Systolic blood 

pressure (mmHg) 
Mean (SD) 126.6 (13.3) 122.5 (11.1) 128.5 (13.6) 125.9 (13.1) 

Diastolic blood 
pressure (mmHg) 

Mean (SD) 79.7 (9.0) 77.8 (7.5) 80.6 (8.7) 79.2 (8.8) 

Heart rate (bpm) Mean (SD) 72.5 (9.6) 72.3 (9.2) 72.2 (10.1) 72.8 (9.9) 
Source:  Applicant’s 12, Pg 53; ISE 
Data from studies OB-302 and OB-303 are included 

 
Study OB-302 permitted enrollment of individuals with BMI’s of 35 kg/m2 and higher but 
excluded individuals with type 2 diabetes or uncontrolled weight-related co-morbidities.  
Study OB-303 sought to include individuals with weight-related co-morbidities and 
limited the BMI inclusion criteria.  These differences in study populations explain the 
contrast between the two studies regarding BMI, fasting serum glucose, lipid 
parameters, and blood pressure at baseline (Table 9). 
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Table 9:  Selected baseline characteristics of total population- Studies OB-302 
and OB-303 – randomized set 

Baseline characteristic OB-302 
Total population  
Mean (SD) 

OB-303 
Total population 
Mean (SD) 

Body mass index (kg/m2) 
 

42.1 (6.2) 36.6 (4.5) 

LDL-C (mg/dL) 121.0 (31.4) 123.1 (35.4) 
HDL-C (mg/dL) 49.5 (12.2) 48.9 (13.6) 
TC (mg/dL) 194.1 (35.3) 204.5 (40.4) 
TG (mg/dL) 116.5 (38.6) 162.5 (74.1) 
Fasting serum glucose (mg/dL) 93.2 (9.1) 106.1 (22.2) 
HbA1c (%) ND 5.9 (0.8) 
Systolic blood pressure (mmHg) 122.0 (11.4) 128.4 (13.5) 
Diastolic blood pressure (mmHg) 77.4 (7.7) 80.6 (9.1) 
ND:  Not done 
Source:  Applicant’s post-text Table 14.1.4; OB-302, OB-303 CSR 

 
Medical history and concomitant medications 
The majority (65.3%) of individuals in study OB-301 were non-smokers, 29% reported a 
history of hypertension and a quarter of individuals reported a history of dyslipidemia.  
At baseline 16.1% reported depression and 14.5% reported insomnia.  Only two 
individuals reported a history of myocardial infarction.  During the double-blind treatment 
period, the most common types of concomitant medications were proprionic acid 
derivatives (e.g. ibuprofen) (36.0%), anilides (e.g. Tylenol) (26.8%), and plain 
multivitamins (19.7%).  Approximately 10% of individuals took statins; the percentage of 
individuals in the TPM 46 mg and PHEN 15 mg treatment groups who took statins was 
higher than in the other treatment groups.  Approximately 7.6% of individuals were on 
thyroid hormone replacement therapy.  Selective serotonin reuptake inhibitors (SSRIs) 
were taken by 11.6% of individuals and 6.6% were on other antidepressants such as 
bupropion. 
 
In study OB-302, individuals had to have a fasting glucose 110 mg/dL, TG 200 mg/dL 
(allowed 1 lipid-lowering medication), and blood pressure 140/90 mmHg (allowed up to 
two antihypertensive medications).  Individuals with diabetes were excluded.  The 
majority of individuals (66%) were non-smokers, a quarter of individuals reported 
hypertension, only five individuals reported a history of myocardial infarction, and 
approximately 20% reported abnormal lipids.  At baseline 16% reported a history of 
depression and 9.6% were on SSRIs and 6.1% on other antidepressants such as 
bupropion.  The majority of concomitant medications were proprionic acid derivatives 
(e.g. ibuprofen) (31.2%), anilides (e.g. Tylenol) (22.5%), and multivitamins (16.0%).  
Less than 10% were on statins and thyroid hormone replacement therapy.   
 
In comparison to the other Phase 3 studies, study OB-303 required individuals to have 
two or more weight-related co-morbidities.  This explains the greater proportions of 
individuals in study OB-303 reporting hypertension (68.8%), history of myocardial 
infarction (1.5%), and abnormal lipids (57.2%).  The most common medications were 
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proprionic acid derivatives (e.g. ibuprofen) (30.9%), statins (27.0%), multivitamins 
(24.2%).  Approximately 52.5% of individuals met the protocol-specified eligibility criteria 
for hypertension; 36.2% for hypertriglyceridemia; 15.8% for diabetes; and 66.8% for 
impaired glucose tolerance. The percentages of individuals with these co-morbidities 
were similar among the treatment groups.  In total, 91.5% individuals had two or more 
protocol-specified co-morbidities; 51.3% individuals had three or more co-morbidities; 
and 12.2% individuals had four co-morbidities. 

6.1.3 Subject Disposition 

There were two types of discontinuations defined within the PHEN/TPM Phase 3 trials.  
Individuals could (1) discontinue study drug but still remain in the study and attend 
follow-up visits or (2) withdraw all study participation.  In study OB-301, 65.5% of 
individuals completed visits on study drug.  Of the remaining 34.5%, a higher 
percentage of individuals on PHEN/TPM discontinued due to an adverse event 
compared to individuals treated with placebo or the individual components.   
Table 10:  Study OB-301: Subject disposition – randomized set 

 Placebo 
 
N=109 
n (%) 

PHEN 
7.5 
N=109 
n (%) 

TPM 46 
 
N=108 
n (%) 

PHEN/TPM 
7.5/46 
N=107 
n (%) 

PHEN 
15 
N=108 
n (%) 

TPM 92 
 
N=107 
n (%) 

PHEN/TPM 
15/92 
N=108 
n (%) 

Randomized 109 
(100.0) 

109 
(100.0) 

108 
(100.0) 

107 (100.0) 108 
(100.0) 

107 
(100.0) 

108 (100.0) 

Completed study visits 
on study drug 

69 (63.3) 74 
(67.9) 

72 (66.7) 73 (68.2) 72 
(66.7) 

67 
(62.6) 

68 (63.0) 

Discontinued study 
drug 

40 (36.7) 35 
(32.1) 

36 (33.3) 34 (31.8) 36 
(33.3) 

40 
(37.4) 

40 (37.0) 

 
Main reason for discontinuation of study drug 
 

Adverse event 8 (7.3) 10 (9.2) 8 (7.4) 16 (15.0) 11 
(10.2) 

18 
(16.8) 

23 (21.3) 

Lost to follow-up 12 (11.0) 13 
(11.9) 

11 (10.2) 6 (5.6) 7 (6.5) 8 (7.5) 9 (8.3) 

Withdrew consent 9 (8.3) 7 (6.4) 6 (5.6) 4 (3.7) 8 (7.4) 5 (4.7) 3 (2.8) 
Protocol non-
compliance 

1 (0.9) 1 (0.9) 3 (2.8) 1 (0.9) 2 (1.9) 1 (0.9) 4 (3.7) 

Pregnancy 1 (0.9) 0 1 (0.9) 2 (1.9) 1 (0.9) 2 (1.9) 0 
Requirement for 

restricted medication 
0 0 2 (1.9) 0 0 0 0 

Treatment unblinded 
by investigator 

0 0 0 0 0 1 (0.9) 0 

Other 9 (8.3) 4 (3.7) 5 (4.6) 5 (4.7) 7 (6.5) 5 (4.7) 1 (0.9) 
Source:  Applicant’s Table 4, Pg 52; OB-301 CSR 

 
Table 11 lists the disposition of individuals in the 1-year pooled Phase 3 trials (OB-302, 
OB-303).  More individuals on PHEN/TPM completed visits on study drug compared to 
placebo in the 1-year pooled cohort.  As expected, individuals in the PHEN/TPM 
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treatment groups discontinued less for lack of efficacy than the placebo treatment 
group.  PHEN/TPM treatment groups had a higher incidence of discontinuations of 
study drug due to an adverse event than the placebo group.   
Table 11: Subject disposition – 1-year pooled Phase 3 studies – randomized set 

PHEN/TPM  Placebo 
 

N=1508 
n (%) 

3.75/23 mg 
N=241 
n (%) 

7.5/46 mg 
N=498 
n (%) 

15/92 mg 
N=1507 
n (%) 

Randomized 1508 
(100.0) 

241 (100.0) 498 (100.0) 1507 (100.0) 

Completed study visits 888 (58.9) 147 (61.0) 374 (75.1) 1073 (71.2) 
Completed study visits on 
study drug 

805 (53.4) 138 (57.3) 344 (69.1) 935 (62.0) 

Complete study 
discontinuation 

620 (41.1) 94 (39.0) 124 (24.9) 434 (28.8) 

Study drug 
discontinuation 

701 (46.5) 102 (42.3) 154 (30.9) 570 (37.8) 

 
Main reason for discontinuation of study drug 
 

Adverse event 132 (8.8) 28 (11.6) 58 (11.6) 275 (18.2) 
Lost to follow-up 215 (14.3) 27 (11.2) 41 (8.2) 115 (7.6) 

Withdrew consent 225 (14.9) 28 (11.6) 34 (6.8) 108 (7.2) 
Lack of efficacy 62 (4.1) 6 (2.5) 3 (0.6) 11 (0.7) 

Protocol non-compliance 18 (1.2) 5 (2.1) 3 (0.6) 14 (0.9) 
Requirement for 

restricted medication 
17 (1.1) 0 5 (1.0) 6 (0.4) 

Pregnancy 2 (0.1) 1 (0.4) 1 (0.2) 15 (1.0) 
Other 30 (2.0) 7 (2.9) 9 (1.8) 26 (1.7) 

Source:  Applicant’s Table 11, Pg 51 ISE 
Data from studies OB-302, and OB-303 

 

6.1.4 Analysis of Primary Endpoint(s) 

6.1.4.1 Study OB-301: fixed-dose combination versus individual 
components 
 
A factorial study design is recommended for Phase 2 of clinical drug development.  The 
applicant performed both a Phase 2 factorial design study (OB-201) using currently 
marketed products of phentermine (15 mg administered in the morning) and topiramate 
(100 mg in the evening) and a Phase 3 factorial design study (OB-301) using the to-be-
marketed product.  This review focuses on study OB-301 as it is more relevant to the 
final market product. 
 
Table 12 describes the results for percent weight loss at Week 28 (ITT LOCF) in study 
OB-301.  All treatment groups had a statistically significant decrease in LS mean 
percent weight from baseline.  The LS mean placebo-subtracted percent weight loss for 
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proportion of individuals treated with PHEN/TPM achieved 5% body weight loss 
compared the individuals treated with the individual components. 
 
Table 14:  Percentage of individuals with 5% and 10% weight loss at Week 28 
LOCF – ITT set 
 5% Weight loss (1  endpoint) 10% Weight loss (2  endpoint) 
 Frequency Placebo-

subtracted 
difference (%) 

Frequency Placebo-
subtracted 
difference 

Placebo 15.5% -- 6.8% -- 
PHEN 7.5 43.3% 27.8 12.5% 5.7 
TPM 46 39.2% 23.7 18.6% 11.8 
PHEN/TPM 7.5/46 62.1%* 46.6 38.8%* 32.0 
PHEN 15 46.2% 30.7 20.8% 14.0 
TPM 92 48.6% 33.1 23.8% 17.0 
PHEN/TPM 15/92 66.0%* 50.5 40.8%* 34 
Source:  Applicant’s Table 10, 11, Pg 65, 67 OB-301 CSR 
*Combination reached statistical significance against placebo and constituents  
 
Conclusions regarding PHEN/TPM versus components alone and weight loss 
efficacy 
• Treatment with mid- and high-dose PHEN/TPM for 6 months led to statistically 

significant and clinically meaningful differences in the co-primary efficacy endpoints 
of percent weight loss and percentage of individuals with 5% weight loss compared 
with the individual components of phentermine and topiramate. 

• 2007 draft Guidance weight-loss efficacy benchmark for fixed dose combination was 
met. 

 
6.1.4.2 PHEN/TPM Weight loss efficacy at 1-year – Studies OB-302 and OB-303 

 
Primary efficacy endpoint 
Mid-and high-dose PHEN/TPM resulted in clinically and statistically significant changes 
in percent weight loss and the proportion of individuals achieving 5% or greater weight 
loss compared to placebo at 56 weeks.  The LS mean placebo-subtracted percent 
weight loss for high-dose PHEN/TPM ranged from 8.6% to 9.4% (Table 15).  Sixty-
seven percent to 70% of the individuals treated with high-dose PHEN/TPM lost at least 
5% of baseline body weight compared to 17% to 21% of individuals treated with 
placebo.  In addition, a statistically significant proportion of individuals treated with high-
dose PHEN/TPM lost 15% or greater of baseline body weight compared to placebo.   
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Blood pressure (mmHg) 
Systolic blood 

pressure 
Diastolic blood 

pressure 
 
 
 
Study 

 
 
 
Treatment group LS Mean 

(SE) from 
baseline 

p-value [3] LS Mean (SE) 
from baseline 

p-value 
[4] 

PHEN/TPM 7.5/46 -6.9 (0.83) 0.0475 -5.2 (0.54) 0.0400 (Hypertension 
subgroup [5]) PHEN/TPM 15/92 -9.1 (0.59) <0.0001 -5.8 (0.38) 0.0003 
[1] Least-squares mean, SE, and two-sided p-value are from an analysis of covariance model with 
treatment and gender as fixed effects and baseline as a covariate.  
[2] Least-squares mean, SE, and two-sided p-value are from an analysis of covariance model with 
treatment, gender, and diabetic status as fixed effects and baseline as a covariate.  
[3] Least-squares mean, SE, 95% CI, and two-sided p-value are from an analysis of covariance 
model with treatment as a fixed effect and baseline as a covariate.  
[4] Two-sided p-value is for treatment comparison of PHEN/TPM with placebo. 
[5] Individuals defined at baseline with SBP 140 mmHg and 160 mmHg ( 130 mmHg and 160 
mmHg if diabetic) or DBP  90 mmHg and 100 mmHg ( 85 mmHg and 100 mmHg if diabetic) or 
on two or more antihypertensive medications to achieve control 
Source:  Applicant’s Table 24, 25, Pg 82, 85; ISE 

 
Lipid parameters 
 
Improvements in lipid parameters with PHEN/TPM were generally small with varying 
degrees of nominal statistical significance compared to placebo.  High-dose PHEN/TPM 
treatment decreased LDL-C by 8.4% and 6.9% and increased HDL-C by 3.5% and 
6.8% in study OB-302 and OB-303, respectively.  Triglyceride levels showed the largest 
improvements with PHEN/TPM treatment aside from an increase in triglycerides with 
low-dose PHEN/TPM.  Interestingly, the placebo-subtracted changes observed in a 
subgroup of hypertriglyceridemic individuals were similar to the changes observed in the 
whole population. 
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Source:  Study OB-303  Table 14.4.4.4 
[1] p-value difference from baseline 

 
Treatment comparisons between placebo and PHEN/TPM were made for CRP levels 
only (Table 26).  There was a significant treatment difference in CRP levels between 
those treated with PHEN/TPM versus placebo.  There was no difference between mid- 
and high-dose PHEN/TPM groups and the magnitude of CRP change. 
Table 26:  Study OB-303:  Change in C-reactive protein from baseline and 
treatment comparisons – Week 56 (LOCF) ITT set 

 Placebo 
 
n=979 

PHEN/TPM 
7.5/46 
n=488 

PHEN/TPM 
15/92  
n=981 

Baseline CRP mean (SD) 6.43 (8.02) 6.99 (11.89) 6.53 (11.39) 
LS Mean Change from baseline -0.79 (0.272) -2.49 (0.348) -2.49 (0.262) 
Treatment comparison to placebo 
LS Mean difference (95% CI) 

 -1.70 
(-2.47, -0.93) 

-1.70 
(-2.33, 1.06) 

p-value  <0.0001 <0.0001 
Source:  Study OB-303 Table 14.2.62, Pg 426 CSR 

 
Framingham risk score 
 
In both year-long studies, the baseline mean Framingham risk score (FRS) was 
considered low risk, suggesting that the populations studied even with co-morbidities 
were generally healthy.  However, the majority of individuals enrolled were women and 
Framingham risk scores may not accurately reflect a woman’s cardiovascular risk.39, 40  
All PHEN/TPM-treated individuals had a reduction in FRS; only mid- and high-dose 
PHEN/TPM groups had a statistically significant treatment difference from placebo at 56 
weeks.  These changes were small and the clinical significance is uncertain in a low-risk 
population. 
Table 27:  Studies OB-302 and OB-303:  Change in FRS score from baseline at 
Week 56  

Study Treatment 
group 

Baseline 
Mean (SD) 

LS Mean (SE) 
change from 

Baseline 

p-value 

Placebo 2.1 (3.58) -- -- 
PHEN/TPM 

3.75/23 
2.3 (3.57 -0.2 (0.13) 0.2498 

Study OB-302 [1] 

PHEN/TPM 
15/92 

1.7 (2.59) -0.3 (0.11) 0.0176 

                                            
39 Schlendorf et al.  Limitations of the Framingham risk score are now much clearer.  Prev Med 2009; 48: 
115-16. 
40 Pollin et al.  High prevalence of cardiometabolic risk factors in women considered low risk by 
traditional risk assessment.  J Women’s Health 2008; 17:947-53. 





Clinical Review 
NDA 22580 
QNEXA, Phentermine/Topiramate 
 

69 

During studies OB-302 and OB-303, quality of life changes associated with weight loss 
were assessed with the IWQOL-Lite.  This instrument is a 31-item self administered 
instrument that includes five domains:  Physical function, public distress, sexual life, 
self-esteem, and work.  In studies OB-302 and OB-303, a statistically significant 
improvement in overall composite score and individual domain scores was observed 
with mid- and high-dose PHEN/TPM treatment compared to placebo treatment.  The 
treatment comparison with low-dose PHEN/TPM was not statistically significant.  There 
was also no statistically significant differences between mid- and high-dose IWQOL-Lite 
scores. 
 
SF-36 
Study OB-303 individuals were given the SF-36 questionnaire, which is a 36-item, self-
administered questionnaire designed to evaluate functional health and well-being.  The 
SF-36 was not developed to address how these aspects are affected specifically by 
excess weight.  Treatment with both mid- and high-dose PHEN/TPM resulted in 
statistical significant improvement in physical functioning, physical role, bodily pain, 
general health, and vitality scores compared with placebo.  However the treatment 
comparison of PHEN/TPM and placebo for changes in social functioning, emotional 
role, and mental health scores were not statistically significant.   
 
Changes in SF-36 domain scores were not assessed in studies OB-301 and OB-302. 
 
Both the IWQOL-Lite and SF-36 are referred to in the proposed CLINICAL STUDIES 
section of the labeling:  14.4 Quality of Life.  Results of the IWQOL-Lite and SF-36 
questionnaires are considered a patient reported outcome (PRO).  The Study Endpoints 
and Label Development (SEALD) team reviews PRO instruments for their adequacy to 
support labeling claims.  The most critical consideration is whether the PRO had content 
validity, meaning has the target population had input and established that the claimed 
concepts are adequately measured by the PRO.  Although there were greater 
improvements over placebo with treatment of mid- and high-dose PHEN/TPM in 
composite scores and individual domain scores, review by the SEALD team determined 
that the content validity of IWQOL-Lite is problematic in the target population of 
overweight and obese adults.  For example, Item 10 “My ankles and lower legs were 
swollen at the end of the day” does not represent physical function; rather, it depicts the 
physical status of the ankles and lower leg.  Additionally, Item number 11 from the 
IWQOL- Lite, Physical Function subscale, “I am worried about my health”, is not a 
measure of physical function or decreased physical impairment due to obesity.  
Inclusion of these items in a scale score is misleading and therefore interpretation of the 
results is limited and does not support the applicant’s proposed labeling claims. 
 

6.1.7 Subpopulations 

Analyses of the primary efficacy variables were evaluated in the 1-year cohort and 
included the following subgroups:  sex, age, race, and baseline BMI.   
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weight than patients aged 65 years old. The interaction was not significant for Study 
302 (p=0.4) (PHEN/TPM 15/92 mg).  
 
Baseline Body Mass Index 
Percent weight loss at Week 56 (LOCF) for the subgroups with basline BMI <30 kg/m2, 
BMI 30 kg/m2, <40 kg/m2 was analyzed in the 1-year safety cohort.  For all baseline 
BMI subgroups, treatment with PHEN/TPM resulted in statistically significant greater 
percent weight loss than placebo (Table 29).  At the highest PHEN/TPM dose, subjects 
with a higher baseline BMI lost numerically more weight.  However, individuals with a 
BMI <30 kg/m2 lost a numerically higher percentage of weight with mid-dose 
PHEN/TPM treatment compared to the other PHEN/TPM treated baseline BMI 
subgroups. 
 
Table 29:  Pooled Studies OB-302 and OB-303: Percent weight loss from baseline 
and compared to placebo by baseline BMI at Week 56 with LOCF – ITT set 

     Difference from placebo [1] 
Study Treatment 

group 
N Baseline 

Mean (SD) 
Weight 

Mean (SD) 
Percent 
Weight 
Loss (%) 
from 
baseline 

LS Mean 
difference 

95% CI p-value 

Baseline BMI <30 kg/m2 
Placebo 71 78.4 (8.95) 1.1 (4.46) -- -- -- 
PHEN/TPM 
3.75/23 

0 -- -- -- -- -- 

PHEN/TPM 
7.5/46 

33 79.6 (9.51) 9.1 (6.45) 8.0 (1.34) (5.3, 10.6) <0.0001 

PHEN/TPM 
15/92 

71 80.9 (11.05) 9.1 (7.70) 8.0 (1.07) (5.9, 10.1) <0.0001 

Baseline BMI 30 kg/m2 and <40 kg/m2 
Placebo 904 100.4 (13.76) 1.8 (5.55) -- -- -- 
PHEN/TPM 
3.75/23 

91 104.0 (12.59) 5.6 (7.00) 3.6 (0.86) (1.9, 5.2) <0.0001 

PHEN/TPM 
7.5/46 

344 98.9 (14.06) 8.3 (8.12) 6.6 (0.48) (5.7, 7.5) <0.0001 

PHEN/TPM 
15/92 

887  99.6 (13.32) 10.3 (8.57) 8.5 (0.35) (7.8, 9.2) <0.0001 

Baseline  40 kg/m2 
Placebo 502  124.3 (18.82) 1.7 (5.45) -- -- -- 
PHEN/TPM 
3.75/23 

143 127.8 (21.63) 4.8 (6.18) 3.4 (0.75) (1.9, 4.8) <0.0001 

PHEN/TPM 
7.5/46 

111 121.5 (16.12) 8.4 (7.36) 6.4 (0.82) (4.8, 8.0) <0.0001 

 
Pooled 
OB-302, OB-303 

PHEN/TPM 
15/92 

521 123.5 (17.82) 11.4 (9.35) 9.6 (0.47) (8.7, 10.6) <0.0001 

Source:  Applicant’s Tables 51, Post-text Tables 75- 77, Pgs 128, 350- 356; ISE 
[1] LS Mean, SE, 95% CI, and two-sided p-value are from an ANCOVA model with treatment and study as fixed 
effects and baseline as a covariate.  All placebo comparisons are calculated as PHEN/TPM minus placebo. 
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Source:  Table 24.1, Pg 219, DM-230 CSR 

6.1.8 Analysis of Clinical Information Relevant to Dosing Recommendations 

A dose-response for weight loss in studies OB-302 and OB-303 was noted.  Figures 12 
and 13 represent the mean percent weight change over time with LOCF imputation.  In 
study OB-302, individuals treated with high-dose PHEN/TPM had approximately 6% 
additional LS mean weight loss and a higher proportion of individuals losing at least 5% 
body weight (66.7% high-dose vs. 44.9% low-dose) compared to individuals treated with 
low-dose PHEN/TPM (p<0.0001) .  In study OB-303 at Week 56 with LOCF imputation 
there was an additional 2% LS mean weight loss with high-dose PHEN/TPM compared 
to mid-dose PHEN/TPM treatment (p<0.0001).  In addition, a higher proportion of 
individuals treated with high-dose PHEN/TPM (70%) lost at least 5% weight loss from 
baseline compared to individuals treated with mid-dose (62.1%).   
 
Two year data from study OB-305 have not been submitted and therefore the 
sustainability of the dose-response efficacy relationship is unknown. 
 
Figure 12:  Study OB-302:  Mean percent weight loss (ITT-LOCF) 

 
 
 
Source:  Figure 14.5.6.  Supporting Tables and Figures, OB-302 CSR 
 

Figure 13:  Study OB-303:  Mean percent weight loss (ITT-LOCF) 
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Source:  Figure 14.5.6.  Supporting Tables and Figures, OB-302 CSR 

6.1.9 Discussion of Persistence of Efficacy and/or Tolerance Effects 

As demonstrated in the above Figures 12 and 13.  Progressive weight loss continued 
until 40 weeks.  Maintenance of weight loss persisted for at least 56 weeks.  Two-year 
data from study OB-305 has not been submitted for review. 

6.1.10 Additional Efficacy Issues/Analyses 

None 

7 Review of Safety 
Safety Summary

Both phentermine and topiramate are available for other disease conditions and 
therefore have reasonably well established safety profiles because of their widespread 
use.  Based on what is known about phentermine and topiramate as well as what was 
observed in the PHEN/TPM clinical development program, the following five safety 
concerns are highlighted. 
 
Cardiovascular 
Although phentermine was a component of the “fen-phen” (fenfluramine-phentermine) 
combination, which was linked to increased risk for cardiac valvulopathy, current 
evidence indicates that the valvulopathy was attributable to fenfluramine.  Fenfluramine 



Clinical Review 
NDA 22580 
QNEXA, Phentermine/Topiramate 
 

75 

and its metabolite, norfenfluramine, are potent agonists of the 5HT2B receptor.  
Activation of this serotonergic receptor is believed to represent the mechanism 
responsible for the valvulopathy associated with fen-phen.    
 
In the 1-year safety cohort, palpitations were the most common treatment-emergent 
adverse event (TEAE) within the cardiac arrhythmia subclass and occurred with a 
higher frequency in PHEN/TPM-treated individuals (1.8%) compared to placebo (0.8%).  
Mean heart rate increased by 1.6 beats per minute in the high-dose PHEN/TPM-treated 
group compared to the placebo-treated group.  A higher proportion of PHEN/TPM-
treated individuals experienced a categorical increase in heart rate compared to 
placebo treated individuals (>20 bpm:  19.6% high-dose PHEN/TPM versus 11.9% 
placebo).  The mean decreases in SBP and DBP were greater in PHEN/TPM-treated 
individuals compared to placebo-treated individuals.  Categorical increases in SBP and 
DBP were generally lower in the PHEN/TPM-treated group.  The clinical significance of 
the observed vital sign changes with PHEN/TPM treatment in terms of hard 
cardiovascular outcomes in the overweight and obese population is unknown. 
 
Regarding cardiac ischemic events in the 1-year safety cohort, six individuals in the 
placebo group and five individuals in the PHEN/TPM group experienced a non-fatal 
serious adverse event related to cardiac ischemia.  Ischemic events were too few in 
number, which may be due to the enrollment of mostly younger women, to draw any 
conclusions regarding PHEN/TPM and its effect on major cardiovascular events  
 
Suicidality 
An FDA analysis of 199 pooled placebo-controlled trials of 11 antiepileptic drugs 
suggests that this class of drugs is associated with an increased risk of suicidality (OR 
1.8, 95% CI: 1.2, 2.7).  In the 1-year safety cohort from the PHEN/TPM development 
program, there were two reported events of suicidal ideation (one placebo and one 
PHEN/TPM).  The Columbia-Suicide Severity Rating Scale (C-SSRS), a tool designed 
to prospectively assess for suicidality, was systematically administered in the 
PHEN/TPM Phase 3 clinical trials.  There were no suicidal attempts, suicidal behaviors, 
or instances of serious suicidal ideation, as assessed by the C-SSRS.  However the 
summary measure of suicidality occurred at a slightly higher frequency in the high-dose 
PHEN/TPM group (0.9%) versus placebo (0.7%).  PHQ-9 and C-SSRS showed no 
significant imbalances in depression scores and suicidality.  Events recorded by the C-
SSRS were rare and the sample size was relatively small compared to the exposures 
observed with rimonabant, a weight loss drug with increased risk of suicidality, and in 
the topiramate group in the FDA meta-analysis.  Significant suicidality safety signals 
were not seen until sample sizes approached approximately 12,000 patients. 
 
Cognitive-related dysfunction 
Topiramate at doses used for epilepsy and migraine prophylaxis is associated with 
cognitive-related adverse events, in particular, confusion, psychomotor slowing, 
difficulty with concentration and attention, memory impairment, and language difficulties.  
A similar adverse event profile was demonstrated with PHEN/TPM treatment.  In fact, 
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there was a clear dose-related pattern of cognitive-related adverse events – i.e., 
disturbance in attention, memory, language - in the PHEN/TPM development program.  
When assessed as a group, the incidence of cognitive-related adverse events was 
1.7%, 2.0%, 5.6%, and 7.8% in the placebo, low-dose, mid-dose, and high-dose 
PHEN/TPM groups, respectively.  The most common adverse event related to cognitive 
dysfunction was disturbance in attention.   
 
Metabolic acidosis 
Prior clinical trials as well as PHEN/TPM clinical experience have determined that 
topiramate can cause metabolic acidosis in some patients through its mechanism of 
carbonic anhydrase inhibition.  Approximately 30% of individuals treated with high-dose 
PHEN/TPM experienced a serum bicarbonate <21 mEq/L compared to 5.9% of 
individuals treated with placebo.  Consequences of untreated chronic metabolic acidosis 
may include hyperventilation, fatigue, anorexia, and increased risk for osteomalacia or 
osteoporosis.  PHEN/TPM is intended for chronic use and the long-term effect of low 
bicarbonate is unknown within this study population.  Additionally, it will be important to 
determine how PHEN/TPM-induced metabolic acidosis affects bone growth before 
expansion of PHEN/TPM use into the obese pediatric population. 
 
Pregnancy exposure 
Topiramate is considered teratogenic based on reproductive toxicity studies in several 
species. The TOPAMAX label lists fetal malformations related to bone growth and 
development in mouse (primarily craniofacial defects), rat (limb malformations including 
ectrodactyly, micromelia, and amelia), and rabbit (primarily rib and vertebral 
malformations) occurring at clinically relevant doses for the listed indications of epilepsy 
and migraine treatment.  The applicant conducted embryofetal development studies in 
rats and rabbits with the proposed combination of phentermine and topiramate. There 
were no drug-induced effects of combination phentermine plus topiramate treatment on 
embryofetal development in either rats or rabbits.  However, the combination 
phentermine plus topiramate embryofetal development studies were not designed to 
assess toxicity at higher doses of topiramate, as the exposures in rat and rabbit were 
approximately equal to proposed clinical doses of PHEN/TPM. 
 
Human pregnancy outcomes with topiramate exposure have been tracked in several 
pregnancy registries including the North American Antiepileptic Drug Pregnancy 
Registry and UK Epilepsy and Pregnancy Registry.  Topiramate monotherapy-exposed 
pregnancies in the North American registry had a higher prevalence of malformations 
(3.8%) compared to controls (1.3%) with a relative risk of 2.8 (95% CI: 1.0, 8.1).  The 
UK registry reported a major congenital malformation rate of 4.8% (95% CI: 1.7, 13.3) 
from 70 pregnancies exposed to topiramate monotherapy of 200 mg and higher.  
 
The FDA AERS database was mined for pregnancy adverse outcomes with topiramate 
and phentermine monotherapy which generated 130 reports, 64 of which were 
considered analyzable for topiramate monotherapy exposure.  When information on 
dosing and timing of exposure were known, the majority reported use of 200 mg/day or 



Clinical Review 
NDA 22580 
QNEXA, Phentermine/Topiramate 
 

77 

less (29/45; 64%) and exposure occurred within the first trimester (37/42; 88%).  Of 
these 64 reports, 21 (32.8%) demonstrated craniofacial abnormalities and 19/64 
(29.9%) demonstrated skeletal abnormalities.  The malformation pattern observed with 
topiramate-exposed pregnancies from the AERS database is similar to the types of 
malformations seen in both the North American and UK pregnancy registries and 
reproductive toxicity studies.    
 
The teratogenic potential of topiramate may be dose-dependent, given that doses used 
to treat epilepsy are higher than the maximum dose of PHEN/TPM.  However as 
described in Section 4.4.3 when the clinical exposure data from patients with epilepsy 
on TOPAMAX and other medications were compared to separate pharmacokinetic data 
from the PHEN/TPM development program, the maximum concentration observed from 
the 100 mg formulation of PHEN/TPM overlaps the exposure observed with the 
indicated treatment dose for epilepsy of 200 mg TOPAMAX twice a day.  Therefore we 
cannot be completely reassured by the lower dose of topiramate in the PHEN/TPM 
combination. 
 
There were 34 pregnancies in the PHEN/TPM clinical development program with an 
average gestational age at diagnosis of 5.4 weeks.  Of the 19 pregnancies carried to 
term, newborn examinations did not reveal any major malformations.  However, the 
occurrence of 34 pregnancies in a controlled clinical development program where 
enrollment required agreement for use of double barrier or oral contraceptive plus single 
barrier methods, as well as a negative pregnancy test at each study visit underscores 
the large potential for pregnancy exposure with PHEN/TPM if approved for weight loss.  
 
It is unknown if the doses of topiramate in PHEN/TPM appreciably increase the risk for 
congenital malformations.  

7.1 Methods 

7.1.1 Studies/Clinical Trials Used to Evaluate Safety 

The ISS for PHEN/TPM is composed of the three pivotal Phase 3 trials and two 
supportive Phase 2 trials.  The trials were divided into two cohorts based on duration of 
6 months and 1 year.  The cohorts were not mutually exclusive; therefore some 
individuals in studies OB-202, OB-302, and OB-303 counted in both the 6-month and 1-
year cohorts.  Because individuals were included in both cohorts and review of the 6-
month and 1-year data did not present distinctly different results, this review focuses on 
the 1-year safety cohort for PHEN/TPM.  The 1-year safety cohort consists of all 
randomized individuals from studies OB-302 and OB-303 and all individuals who 
entered study DM-230, the 6-month extension to study OB-202 (Table 32).  Data were 
combined from OB-202 and DM-230 to provide 1-year safety data for these individuals.  
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Study OB-301 was a 6-month factorial designed study not included in the 1-year safety 
cohort.  Therefore, the safety information from study OB-301 will be reviewed separately 
from the 1-year cohort.  The utility of the factorial design in regards to safety is that one 
can compare the frequency of adverse events of the combination with those of the 
components and discover if the combination product causes unexpected side effects. 
 
Table 32:  Studies comprising the 1-year safety cohort for PHEN/TPM 

Study Treatment 
groups 

N Age 
(years) 

Population Duration Primary endpoint  
Secondary/other 
endpoints 

OB-
202/DM 
230  

• Placebo 
 
• Phen 15 mg 

and Tpm 100 
mg (during 
OB-202) 
PHEN/TPM 
15/92 (during 
DM-230) 

55 
 
75 

Adults 70 BMI 27 kg/m2 
and 
45 kg/m2 with 

type 2 diabetes 

56 weeks 
[OB-202 
(28 
weeks) + 
DM-230 
(28 
weeks)] 

• Change from 
baseline in 
HbA1c 

 
Secondary 
• Absolute and % 

weight loss 
•  in BMI 
•  in waist 

circumference 
• % with 5%, 10% 

weight loss 
•  in HbA1c  and 

insulin sensitivity 
(OGTT) 

• Proportion of 
individuals 
achieving HbA1c 
levels <7% and 
<6.5%• 

•  in medications 
for CV/ metabolic 

•  in lipid, BP, 
liver enzymes, 
Framingham risk 
score, urinary 
microalbumin  

•  in IWQOL-Lite 
and VAS 
assessements 

•  in apo A, 
apoB-100, VLDL, 
Lp(a), LDL 
particle size, 
hsCRP, C-
peptide, 
fibrinogen, PAI-1, 
ICAM, VCAM 

OB-302 • Placebo 
 
• PHEN/TPM 

514 
 
241 

Adults 70 BMI  35 kg/m2

 

Type 2 diabetes 

56 weeks • Weight loss at 
56 weeks 
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Study Treatment 
groups 

N Age 
(years) 

Population Duration Primary endpoint  
Secondary/other 
endpoints 

3.75/23 mg 
 
• PHEN/TPM 

15/92 mg 

 
 
512 

excluded Secondary 
• Absolute weight 

loss 
• % with 10% 

weight loss 
•  in waist 

circumference 
 
Other 

 in BMI, BP, lipids, 
fasting glucose, 
Framingham risk 
score, fat and lean 
body mass by DEXA, 
hunger and satiety, 
IWQOL-Lite score, % 
with 15% weight loss 

OB-303 • Placebo 
 
• PHEN/TPM 

7.5/46 mg 
 
• PHEN/TPM 

15/92 mg 

994 
 
498 
 
 
995 

Adults 70 BMI  27 kg/m2 

and  45 kg/m2 

 

Two or more 
weight-related 
comorbidities 

56 weeks Weight loss at 56 
weeks 
 
Secondary 
• Absolute weight 

loss 
• % with 10% 

weight loss 
•  in waist 

circumference 
 
Other 

 in BMI, BP, lipids, 
fasting serum 
glucose, HbA1c, 
insulin, glucose and 
insulin by OGTT, 
Framingham risk 
score, hunger and 
satiety, IWQOL-Lite 
score, fat and lean 
body mass by DEXA, 
insulin resistance 
parameters, SF-36 
scores, % with 15% 
weight loss 

 

7.1.2 Categorization of Adverse Events 

No apparent discrepancies between the verbatim term and preferred term were 
discovered upon review of a random sample of 50 adverse events from Study OB-303. 
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Table 33:  Study OB-303:  Categorization of adverse events (verbatim term 
compared to preferred term 
Patient ID Preferred term Verbatim term 
117-018 Paraesthesia Tingling in fingers 
162-025 Nasopharyngitis Cold symptoms 
148-160 Non-cardiac chest pain Non-cardiac chest pain 
156-002 Diarrhea Diarrhea 
114-066 Vision blurred Intermittent difficulty focusing in 

bilateral eyes 
119-043 Urinary tract infection Urinary tract infection 
156-066 Otitis media Bilateral serous otitis 
177-036 Pleural effusion Pleural effusion left lower lobe 
148-119 Vertigo Worsening vertigo 
146-019 Irritability Irritability 
151-021 Eye pain Pain behind right eye 
124-019 Feeling hot Heat in forehead 
184-074 Pruritus Itching in axilla 
170-020 Dizziness Mild dizziness 
105-070 Anorexia Loss of appetite 
161-050 Nasopharyngitis Common cold 
151-093 Dizziness Dizziness 
105-063 Headache Headache 
109-035 Insomnia Insomnia 
197-027 Joint sprain Left knee sprain 
146-046 Syncope vasovagal Vasovagal syncope 
143-059 Joint swelling Bilateral ankle swelling 
178-035 Upper respiratory tract infection Upper respiratory infection 
138-084 Dyspepsia Indigestion 
145-062 Dry mouth Xerostomia 
169-073 Arthralgia Hip pain 
165-057 Gastroesophageal reflux disease Recurrence of worsening 

gastroesophageal reflux 
198-069 Paraesthesia Intermittent bilateral hand tingling 
201-046 Constipation Constipation 
124-101 Sweat gland infection Methicillin resistant 

staphylococcus aureus 
hidradentitis supportiva 

167-158 Diplopia Diplopia-right eye, intermittent 
144-007 Tooth abscess Abscessed tooth 
178-073 Arthralgia Right knee pain 
167-074 Herpes zoster Shingles 
158-102 Abdominal pain Abdominal pain 
165-071 Oral mucosal blistering Mouth blisters 
173-037 Hypoglycemia Episode of hypoglycemia  
124-005 Nasopharyngitis Common cold 
160-109 Back pain Exacerbation of back pain 
184-081 Fungal infection Yeast infection 
102-054 Constipation Constipation 
148-115 Respiratory, tract congestion Congestion, chest 
145-068 Hypertriglyceridemia Hypertriglyceridemia 
142-010 Dizziness Dizziness 
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Patient ID Preferred term Verbatim term 
151-019 Nasopharygnitis Head cold 
151-048 Dypsnea Shortness of breath 
138-065 Uterine polyp Uterine polyps 
165-084 Orbital edema Recurrence of orbital edema 
126-008 Cellulitis Cellulitis left foot 
120-015 Dizziness Lightheadedness 
Source:  Data Listing 16.2.7.1 Adverse events, Study OB-303 CSR 

 

7.1.3 Pooling of Data Across Studies/Clinical Trials to Estimate and Compare 
Incidence 

It is this clinical reviewer’s opinion that the pooling of the studies OB-302 and OB-303 
and all individuals who entered study DM-230, the 6-month extension to study OB-202 
is appropriate as all study individuals were overweight or obese and represent the target 
population.  There was also consistent drug titration regimens and uniform safety data 
collection across individual studies. 

7.2 Adequacy of Safety Assessments 

7.2.1 Overall Exposure at Appropriate Doses/Durations and Demographics of 
Target Populations 

Exposure to study drug 
According to the Division’s 2007 draft Weight Management Guidance, a reasonable 
estimation of the safety of a weight-management product upon which to base approval 
generally can be made when a total of approximately 3,000 individuals are randomized 
to active doses of the investigational product and no fewer than 1,500 individuals are 
randomized to placebo for one year of treatment.  The 1-year cohort included a total of 
2,321 individuals randomized to PHEN/TPM and 1,563 randomized to placebo.  The 
safety set for the 1-year cohort was defined as any randomized subject who received at 
least one dose of study medication, included 2,318 exposed to active drug and 1,561 
exposed to placebo.  Although lower than recommended in the guidance document, the 
Division agreed that the extent of exposure within the PHEN/TPM development program 
was adequate because of previous experience with the currently approved phentermine 
and topiramate products. 
 
The overall extent of exposure to study drug in the 1-year safety cohort before 
adjustment for drug holidays or dose modifications was a mean of 286.1 days and a 
median of 391.0 days (Table 34).  In total, 2373 (61.2%) individuals in the 1-year safety 
cohort had >52 weeks exposure.  Within the greater than 12 months exposure group the 
majority were exposed for no more than 58 weeks.  Exposure to study drug adjusting for 
drug holidays was similar to unadjusted.  
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7.2.6 Evaluation for Potential Adverse Events for Similar Drugs in Drug Class 

Targeted medical events 
The applicant and the Division agreed on several Targeted Medical Events (TME) 
(Table 35) to be analyzed separately based on the known side-effect profiles of 
phentermine and topiramate.  The TMEs were specified at the preferred term level and 
categorized by subclass and class.  The full listing of preferred terms is provided in 
Appendix 9.4. 
Table 35:  Listing of Targeted Medical Events by Class and Subclass 
Targeted Medical Event Class Targeted Medical Event Subclass 
Cardiac Disorders Cardiac Arrhythmia 

Ischemic Heart Disease 
Cognitive Disorders Attention 

Language 
Memory Impairment 
Other Cognitive Disorders NOS 

Drug Abuse/Withdrawal Drug Abuse 
Drug Withdrawal 

Menstrual Disorders Menstrual Disorders 
Ophthalmic Disorders Ophthalmic Disorders 
Psychiatric Disorders Anxiety 

Depression 
Sleep Disorders 
Suicide/Self Injury 

Psychomotor Disorders Psychomotor Disorders 
Source:  Applicant’s Table 54, ISS Pg 198 

7.3 Major Safety Results 

7.3.1 Deaths 

There were no deaths reported in the Phase 1 program, which included 549 healthy 
subjects and 57 subjects with mild to severe renal or hepatic impairment. 
 
There were no deaths reported in the Phase 2 program, which included 490 subjects.  
 
One death occurred in the PHEN/TPM clinical development program.  In study OB-303, 
Subject 143-037 died from cardio-respiratory arrest.  The subject was a 44 year-old 
Caucasian man with a history of hypertension, gastroesphageal reflux disease, and 
anxiety disorder randomized to placebo treatment.  On Study day 56, he was found 
unresponsive.  Emergency medical services found him apneic and pulseless.  He was 
admitted to hospital after resuscitative efforts restored a cardiac rhythm. Urine drug 
screen was positive for cocaine.  One day after admission, cardiac enzymes were 
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elevated.  He never regained consciousness and expired two days after initial event.  
Additional diagnoses at the time of death included substance abuse and anoxic/toxic 
metabolic encephalopathy. 



Clinical Review 
NDA 22580 
QNEXA, Phentermine/Topiramate 
 

85 

7.3.2 Nonfatal Serious Adverse Events 

There were no significant treatment differences observed in Study OB-301 for non-fatal 
serious adverse events (SAEs). 
 
In the 1-year safety cohort, the overall number of non-fatal treatment emergent serious 
adverse events in the 1-year cohort was low, with an equal incidence of non-fatal 
treatment-emergent SAEs occurring in the “Total PHEN/TPM” combined group (3.3%) 
versus placebo (3.3%) (Table 36).  
 
There were four myocardial infarctions (MI) in the PHEN/TPM group and none in the 
placebo group.  Three occurred within the first six months of treatment; the mean age 
was approximately 62 years; all were Caucasian; two were female; and three were past 
or current smokers.  Although there were no documented MIs in the placebo group, the 
overall incidence of SAEs in the system organ class Cardiac Disorders was similar 
between placebo and active treatment (placebo 8/1561, 0.5%, total PHEN/TPM 8/2318, 
0.3%).   
 
There were three reports of deep vein thrombosis (DVT) in the PHEN/TPM-treated 
group compared to none in the placebo group.  Two occurred in young women within 
the first 6 months of treatment.  One of the women was pregnant and another was on 
oral contraceptives.  The third case occurred in a 58-year-old man with a history of DVT.   
Over the first year of treatment the proportion of gallbladder-related conditions was 
similar between the placebo (5/1561 0.3%) versus PHEN/TPM (8/2318 0.3%) treatment 
groups.  Seven of the eight individuals in the PHEN/TPM groups who experienced a 
gallbladder complication were treated with high-dose PHEN/TPM. 
 
There were two reports of nephrolithiasis and one of urinary calculus in the high-dose 
PHEN/TPM group and none in the placebo group.  Topiramate is associated with kidney 
stone formation which may be related to its inhibition of carbonic anhydrase which 
reduces urinary citrate excretion and increases urinary pH.   
 
There were two individuals who experienced a cerebral ischemic event in the 1-year 
cohort, one in the placebo group and one in the high-dose PHEN/TPM group (acute 
non-hemorrhagic infarct).  An additional placebo-treated subject (OB-202/0633) not 
included in the 1-year cohort experienced a thalamic infarction. 
 
There was only one psychiatric SAE reported of bipolar disorder in a 68-year-old 
Caucasian female with a history of bipolar disorder on Zoloft for depression.  Her 
medical history included past history of bipolar illness, positive suicidal ideas in the 
1970s, and previous psychiatric hospitalizations.  The study drug was permanently 
discontinued on Study Day 170 due to investigator’s decision. On Study Day 178, she 
was seen in the physician’s office for behavioral changes including confusion.  On Study 
Day 192, she experienced delusions and a decreased ability to perform activities of 
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daily living. On Study Day 203, she experienced symptoms of mania, delusions, and 
confusion. Treatment of the event included ziprasidone and aripiprazole.  Recovery 
from these events occurred on Study Day 217 after stopping ziprasidone and starting 
sertraline HCl.   
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7.3.3 Dropouts and/or Discontinuations 

Study drug discontinuations:  Study OB-301 
 
Within study OB-301, individuals treated with mid- and high-dose PHEN/TPM had a 
higher frequency of discontinuations due to adverse events (DAEs) than individuals 
treated with the corresponding components.  The majority of DAEs were related to 
psychiatric and nervous system disorders.  The majority of the DAEs were consistent 
with the known safety profiles of phentermine and topirmate. 
Table 37:  Study OB-301:  Discontinuations due to adverse events 

  Placebo 
 
N=109 

PHEN 
7.5 
N=109 

TPM 46 
 
N=106 

PHEN/TPM 
7.5/46 
N=106 

PHEN 15
 
N=108 

TPM 92 
 
N=107 

PHEN/TPM 
15/92 
N=108 

DAE 8 (7.3) 10 (9.2) 8 (7.5) 16 (15.1) 11 (10.2) 18 (16.8) 23 (21.3) 

 
Study drug discontinuations: 1-year safety cohort 
 
Approximately 12.7% of individuals had a TEAE which resulted in study drug 
discontinuation.  A dose-response relationship was observed in the incidence of study 
drug discontinuations with the highest frequency of TEAE leading to drug 
discontinuation in the high-dose PHEN/TPM treatment group.  The following table lists 
the most frequently reported ( 1.0%) TEAEs that resulted in study drug discontinuation.  
In the high-dose group, 21 subjects or 1.3% of subjects discontinued due to depression 
versus none in the other treatment groups.  Table 39 lists all the TEAEs resulting in 
study drug discontinuation.  The system organ class groups with a 1.0% difference in 
frequency of events between the placebo and PHEN/TPM treated groups were Nervous 
System Disorders (1.6% versus 4.5%), Psychiatric Disorders (1.2% versus 4.1%), 
Gastrointestinal Disorders (0.8% versus 2.4%).  The most common reasons related to 
study drug discontinuation were related to nervous system or psychiatric disorders. 
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Table 38:  Number and Frequency of Subjects with TEAE 1% leading to 
discontinuation of study drug:  1-year cohort (safety set)  
Treatment group Preferred term n (%) 
Placebo 
N=1561 

None 0 

PHEN/TPM 3.75/23  
N=240 

Blurred vision 
Headache 

5 (2.1) 
4 (1.7) 

PHEN/TPM 7.5/46 
N=498 

Dizziness 
Paresthesia 

6 (1.2) 
5 (1.0) 

PHEN/TPM 15/92 
N=1580 

Insomnia 
Depression 
Irritability 
Paresthesia 
Anxiety 

25 (1.6) 
21 (1.3) 
18 (1.1) 
18 (1.1) 
17 (1.1) 

Includes data from studies OB-202, DM-230, OB-302, and OB-303 
Source:  ISS Table 48, Pg 1346 
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Table 39: Number and Frequency of Subjects with TEAE leading to discontinuation of study drug:  1-year cohort 
(safety set) 
System Organ Class 
Preferred Term 

Placebo 
 
N=1561 
n (%) 

PHEN/TPM 
3.75/23 
N=240 
n (%) 

PHEN/TPM 
7.5/46 
N=498 
n (%) 

PHEN/TPM 
15/92 
N=1580 
n (%) 

PHEN/TPM 
Total 
N=2318 
n (%) 

Total 131 (8.4) 27 (11.3) 58 (11.6) 274 (17.3) 359 (15.5) 
      
Nervous System Disorders 25 (1.6) 7 (2.9) 17 (3.4) 81 (5.1) 105 (4.5) 

Headache 10 (0.6) 4 (1.7) 1 (0.2) 13 (0.8) 18 (0.8) 
Paresthesia 0 1 (0.4) 5 (1.0) 18 (1.1) 24 (1.0) 
Dizziness 3 (0.2) 1 (0.4) 6 (1.2) 12 (0.8) 19 (0.8) 

Disturbance in attention 3 (0.2) 0 0 14 (0.9) 14 (0.6) 
Dysgeusia 0 1 (0.4) 2 (0.4) 11 (0.7) 14 (0.6) 
Amnesia 1 (0.1) 0 1 (0.2) 6 (0.4) 7 (0.3) 
Lethargy 1 (0.1) 0 0 6 (0.4) 6 (0.3) 

Memory impairment 1 (0.1) 0 0 5 (0.3) 5 (0.2) 
Aphasia 0 0 0 4 (0.3) 4 (0.2) 

Cognitive disorder 1 (0.1) 0 0 2 (0.1) 2 (0.1) 
Dysarthria 0 0 0 3 (0.2) 3 (0.1) 

Hypoesthesia 0 0 1 (0.2) 2 (0.1) 3 (0.1) 
Dyskinesia 0 0 0 2 (0.1) 2 (0.1) 
Parosmia 0 1 (0.4) 0 1 (0.1) 2 (0.1) 
Syncope 1 (0.1) 0 0 1 (0.1) 1 (0.04) 

Tension headache 1 (0.1) 0 0 1 (0.1) 1 (0.04) 
Ataxia 0 0 1 (0.2) 0 1 (0.04) 

Balance disorders 1 (0.1) 0 0 0 0 
Brain mass 0 0 1 (0.2) 0 1 (0.04) 
Convulsion 0 0 0 1 (0.1) 1 (0.04) 

Coordination abnormal 0 0 0 1 (0.1) 1 (0.04) 
Depressed level of consciousness 0 0 0 1 (0.1) 1 (0.04) 

Global amnesia 0 0 0 1 (0.1) 1 (0.04) 
Loss of consciousness 0 0 1 (0.2) 0 1 (0.04) 

Migraine 0 0 0 1 (0.1) 1 (0.04) 
Neuritis 0 0 0 1 (0.1) 1 (0.04) 

Restless legs syndrome 0 0 1 (0.2) 0 1 (0.04) 
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System Organ Class 
Preferred Term 

Placebo 
 
N=1561 
n (%) 

PHEN/TPM 
3.75/23 
N=240 
n (%) 

PHEN/TPM 
7.5/46 
N=498 
n (%) 

PHEN/TPM 
15/92 
N=1580 
n (%) 

PHEN/TPM 
Total 
N=2318 
n (%) 

Sedation 1 (0.1) 0 0 0 0 
Somnolence 1 (0.1) 0 0 0 0 

Speech disorder 0 0 0 1 (0.1) 1 (0.04) 
Transient ischemic attack 1 (0.1) 0 0 0 0 

Tremor 0 0 0 1 (0.1) 1 (0.04) 
      
Psychiatric Disorders 19 (1.2) 6 (2.5) 12 (2.4) 76 (4.8) 94 (4.1) 

Insomnia 6 (0.4) 0 2 (0.4) 25 (1.6) 27 (1.2) 
Depression 3 (0.2) 0 4 (0.8) 21 (1.3) 25 (1.1) 

Anxiety 4 (0.3) 0 1 (0.2) 17 (1.1) 18 (0.8) 
Confusional state 1 (0.1) 1 (0.4) 1 (0.2) 2 (0.1) 4 (0.2) 

Nervousness 2 (0.1) 0 0 3 (0.2) 3 (0.1) 
Agitation 1 (0.1) 0 1 (0.2) 2 (0.1) 3 (0.1) 

Depressed Mood 1 (0.1) 1 (0.4) 1 (0.2) 1 (0.1) 3 (0.1) 
Restlessness 1 (0.1) 0 1 (0.2) 2 (0.1) 3 (0.1) 
Mood altered 0 0 0 3 (0.2) 3 (0.1) 
Affect lability 0 0 1 (0.2) 1 (0.1) 2 (0.1) 
Panic attack 1 (0.4) 1 (0.4) 0  1 (0.1) 2 (0.1) 

Emotional disorder 0 0 0 2 (0.1) 2 (0.1) 
Paranoia 0 1 (0.4) 0 1 (01.) 2 (0.1) 

Suicidal ideation 1 (0.1) 1 (0.4) 0 0 1 (0.04) 
Anhedonia 0 0 0 1 (0.1) 1 (0.04) 

Apathy 0 0 0 1 (0.1) 1 (0.04) 
Bereavement reaction 0 0 0 1 (0.1) 1 (0.04) 

Bradyphrenia 0 0 0 1 (0.1) 1 (0.04) 
Bruxism 0 0 0 1 (0.1) 1 (0.04) 

Euphoric mood 0 0 1 (0.2) 0 1 (0.04) 
Fear of death 0 0 0 1 (0.1) 1 (0.04) 

Feeling of despair 0 1 (0.4) 0 0 1 (0.04) 
Flight of ideas 0 0 0 1 (0.1) 1 (0.04) 
Food aversion 0 0 0 1 (0.1) 1 (0.04) 
Hallucination 0 0 0 1 (0.1) 1 (0.04) 

Hallucination, visual 0 0 0 1 (0.1) 1 (0.04) 
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System Organ Class 
Preferred Term 

Placebo 
 
N=1561 
n (%) 

PHEN/TPM 
3.75/23 
N=240 
n (%) 

PHEN/TPM 
7.5/46 
N=498 
n (%) 

PHEN/TPM 
15/92 
N=1580 
n (%) 

PHEN/TPM 
Total 
N=2318 
n (%) 

Initial insomnia 0 0 0 1 (0.1) 1 (0.04) 
Libido decreased 0 0 0 1 (0.1) 1 (0.04) 

Listless 0 0 0 1 (0.1) 1 (0.04) 
Mood swings 0 0 0 1 (0.1) 1 (0.04) 

Nightmare 1 (0.1) 0 0 0 0 
Psychiatric symptom 0 0 0 1 (0.1) 1 (0.04) 

Sleep disorder 0 0 0 1 (0.1) 1 (0.04) 
Stress 0 0 0 1 (0.1) 1 (0.04) 

Tension 1 (0.1) 0 0 0 0 
      
Gastrointestinal disorders 13 (0.8) 2 (0.8) 12 (2.4) 42 (2.7) 56 (2.4) 

Dry mouth 0 0 2 (0.4) 12 (0.8) 14 (0.6) 
Nausea 3 (0.2) 0 3 (0.6) 8 (0.5) 11 (0.5) 

Constipation 2 (0.1) 0 1 (0.2) 8 (0.5) 9 (0.4) 
Dyspepsia 1 (0.1) 0 2 (0.3) 5 (0.3) 7 (0.3) 
Diarrhea 1 (0.1) 0 2 (0.4) 2 (0.1) 4 (0.2) 
Vomiting 1 (0.1) 0 0 3 (0.2) 3 (0.1) 

Abdominal pain 2 (0.1) 0 1 (0.2) 0 1 (0.04) 
Gastric ulcer 1 (0.1) 0 0 2 (0.1) 2 (0.1) 

Paraesthesia oral 0 0 1 (0.2) 2 (0.1) 3 (0.1) 
Abdominal distension 0 0 0 2 (0.1) 2 (0.1) 
Abdominal pain upper 0 0 0 2 (0.1) 2 (0.1) 

Anal fissure 1 (0.1) 0 0 0 0 
Breath odor 0 0 0  1 (0.1) 1 (0.04) 
Dysphagia 0 1 (0.4) 0 0 1 (0.04) 
Feces hard 0 0 1 (0.2) 0 1 (0.04) 

Gastritis 0 0 0 1 (0.1) 1 (0.04) 
Gastrointestinal hypermotility 0 0 0 1 (0.1) 1 (0.04) 

Gastroesophageal reflux disease 0 0 1 (0.2) 0 1 (0.04) 
Hematochezia 0 1 (0.4) 0 0 1 (0.04) 
Hemorrhoids 0 0 0 1 (0.1) 1 (0.04) 
Hiatal hernia 0 0 0 1 (0.1) 1 (0.04) 

Lip dry 0 0 0 1 (0.1) 1 (0.04) 
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System Organ Class 
Preferred Term 

Placebo 
 
N=1561 
n (%) 

PHEN/TPM 
3.75/23 
N=240 
n (%) 

PHEN/TPM 
7.5/46 
N=498 
n (%) 

PHEN/TPM 
15/92 
N=1580 
n (%) 

PHEN/TPM 
Total 
N=2318 
n (%) 

Lip swelling 1 (0.1) 0 0 0 0 
Rectal discharge 1 (0.1) 0 0 0 0 

Stomach discomfort 0 0 1 (0.2) 0 1 (0.04) 
      
General disorders and administration site 
conditions 

18 (1.2) 5 (2.1) 6 (1.2) 36 (2.3) 47 (2.0) 

Irritability 1 (0.1) 2 (0.8) 4 (0.8) 18 (1.1) 24 (1.0) 
Fatigue 6 (0.4) 1 (0.4) 0 11 (0.7) 12 (0.5) 

Chest pain 5 (0.3) 0 1 (0.2) 2 (0.1) 3 (0.1) 
Chest discomfort 2 (0.1) 1 (0.4) 1 (0.2) 2 (0.1) 3 (0.1) 

Asthenia 0 0 0 4 (0.2) 4 (0.1) 
Feeling abnormal 1 (0.1) 0 0 2 (0.1) 2 (0.1) 

Feeling jittery 0 1 (0.4) 0 1 (0.1) 2 (0.1) 
Feeling cold 0 0 0 1 (0.1) 1 (0.04) 
Feeling hot 0 0 1 (0.2) 0 1 (0.04) 

Generalized edema 1 (0.1) 0 0 0 0 
Malaise 1 (0.1) 0 0 0 0 

Non-cardiac chest pain 1 (0.1) 0 0 0 0 
Pain 0 0 0 1 (0.1) 1 (0.04) 
Thirst 0 0 0 1 (0.1) 1 (0.04) 

      
Eye disorders 15 (1.0) 6 (2.5) 9 (1.8) 22 (1.5) 38 (1.6) 

Vision blurred 8 (0.5) 5 (2.1) 4 (0.8) 11 (0.7) 20 (0.9) 
Eye pain 4 (0.3) 0 1 (0.2) 2 (0.1) 3 (0.1) 

Photopsia 1 (0.1) 0 2 (0.4) 1 (0.1) 3 (0.1) 
Abnormal sensation in eye 1 (0.1) 0 0 1 (0.1) 1 (0.04) 

Dry eye 0 0 0 2 (0.1) 2 (0.1) 
Glaucoma 1 (0.1) 1 (0.4) 0 0 1 (0.04) 

Blepharospasm 0 0 0 1 (0.1) 1 (0.04) 
Cataract 0 0 0 1 (0.1) 1 (0.04) 
Diplopia 0 0 1 (0.2) 0 1 (0.04) 

Eye irritation 0 0 0 1 (0.1) 1 (0.04) 
Lacrimation increased 0 0 0 1 (0.1) 1 (0.04) 
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System Organ Class 
Preferred Term 

Placebo 
 
N=1561 
n (%) 

PHEN/TPM 
3.75/23 
N=240 
n (%) 

PHEN/TPM 
7.5/46 
N=498 
n (%) 

PHEN/TPM 
15/92 
N=1580 
n (%) 

PHEN/TPM 
Total 
N=2318 
n (%) 

Macular edema 0 0 0 1 (0.1) 1 (0.04) 
Ocular hyperemia 0 0 0 1 (0.1) 1 (0.04) 

Ocular hypertension 1 (0.1) 0 0 0 0 
Open angle glaucoma 1 (0.1) 0 0 0 0 

Photophobia 0 0 1 (0.2) 0 1 (0.04) 
Visual disturbance 0 0 0 1 (0.1) 1 (0.04) 

      
Skin and subcutaneous tissue disorders 9 (0.6) 0 4 (0.6) 16 (1.0) 19 (0.8) 

Rash 1 (0.1) 0 0 4 (0.3) 4 (0.2) 
Alopecia 2 (0.1) 0 1 (0.2) 1 (0.1) 2 (0.1) 
Pruritus 1 (0.1) 0 0 3 (0.2) 3 (0.1) 
Urticaria 0 0 0 4 (0.3) 4 (0.2) 

Hypoaesthesia facial 0 0 0 2 (0.1) 2 (0.1) 
Pruritus generalized 1 (0.1) 0 0 1 (0.1) 1 (0.04) 

Acne 0 0 0 1 (0.1) 1 (0.04) 
Cold sweat 1 (0.1) 0 0 0 0 

Excessive skin 0 0 0 1 (0.1) 1 (0.04) 
Hair texture abnormal 0 0 1 (0.2) 0 1 (0.04) 

Hyperhidrosis 0 0 0 1 (0.1) 1 (0.04) 
Idiopathic urticaria 0 0 0 1 (0.1) 1 (0.04) 

Leukocytoclastic vasculitis 1 (0.1) 0 0 0 0 
Livedo reticularis 0 0 0 1 (0.1) 1 (0.04) 

Night sweats 1 (0.1) 0 0 0 0 
Rash macular 0 0 0 1 (0.1) 1 (0.04) 
Rash papular 0 0 1 (0.2) 0 1 (0.04) 

Rosacea 1 (0.1) 0 0 0 0 
      
Cardiac disorders 10 (0.6) 2 (0.8) 2 (0.4) 11 (0.7) 15 (0.6) 

Palpitations 4 (0.3) 1 (0.4) 1 (0.2) 5 (0.3) 7 (0.3) 
Coronary artery disease 3 (0.2) 0 0 0 0 

Myocardial infarction 0 1 (0.4) 1 (0.2) 1 (0.1) 3 (0.1) 
Tachycardia 0 1 (0.4) 0 2 (0.1) 3 (0.1) 

Atrial fibrillation 1 (0.10 0 0 1 (0.1) 1 (0.04) 
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System Organ Class 
Preferred Term 

Placebo 
 
N=1561 
n (%) 

PHEN/TPM 
3.75/23 
N=240 
n (%) 

PHEN/TPM 
7.5/46 
N=498 
n (%) 

PHEN/TPM 
15/92 
N=1580 
n (%) 

PHEN/TPM 
Total 
N=2318 
n (%) 

Angina pectoris 1 (0.1) 0 0 0 0 
Cardiac failure congestive 1 (0.1) 0 0 0 0 
Cardio-respiratory arrest 1 (0.1) 0 0 0 0 

Cyanosis 0 0 0 1 (0.1) 1 (0.04) 
Ventricular extrasystoles 0 0 0 1 (0.1) 1 (0.04) 

      
Renal and urinary disorders 4 (0.3) 1 (0.4) 1 (0.2) 18 (1.1) 20 (0.9) 

Nephrolithiasis 3 (0.2) 1 (0.4) 1 (0.2) 15 (0.9) 17 (0.7) 
Calculus urinary 0 0 0 1 (0.1) 1 (0.04) 

Hematuria 1 (0.1) 0 0 0 0 
Renal failure chronic 0 0 0 1 (0.1) 1 (0.04) 

      
Vascular disorders 7 (0.4) 1 (0.4) 4 (0.8) 10 (0.6) 15 (0.6) 

Hypertension 7 (0.4) 1 (0.4) 2 (0.4) 3 (0.2) 6 (0.3) 
Flushing 0 0 0 3 (0.2) 3 (0.1) 

Hypotension 0 0 1 (0.2) 2 (0.1) 3 (0.1) 
Deep vein thrombosis 0 0 0 2 (0.1) 2 (0.1) 

Hot flush 0 0 1 (0.2) 0 1 (0.04) 
      
Respiratory, thoracic, and mediastinal 
disorders 

4 (0.3) 1 (0.4) 2 (0.4) 14 (0.9) 17 (0.7) 

Dyspnea 2 (0.1) 0 1 (0.2) 2 (0.1) 3 (0.1) 
Postnasal drip 0 0 0 3 (0.2) 3 (0.1) 

Pulmonary embolism 1 (0.1) 0 0 2 (0.1) 2 (0.1) 
Epistaxis 0 0 0 2 (0.1) 2 (0.1) 

Sinus congestion 1 (0.1) 0 0 1 (0.1) 1 (0.04) 
Cough 0 0 0 1 (0.1) 1 (0.04) 

Nasal dryness 0 0 1 (0.2) 0 1 (0.2) 
Pharyngeal edema 0 0 0 1 (0.1) 1 (0.04) 
Respiratory distress 0 0 0 1 (0.1) 1 (0.04) 

Respiratory tract congestion 0 0 0 1 (0.1) 1 (0.04) 
Rhinitis allergic 0 0 0 1 (0.1) 1 (0.04) 

Rhinorrhea 0 1 (0.4) 0 0 1 (0.04) 
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System Organ Class 
Preferred Term 

Placebo 
 
N=1561 
n (%) 

PHEN/TPM 
3.75/23 
N=240 
n (%) 

PHEN/TPM 
7.5/46 
N=498 
n (%) 

PHEN/TPM 
15/92 
N=1580 
n (%) 

PHEN/TPM 
Total 
N=2318 
n (%) 

      
Investigations 8 (0.5) 0 2 (0.4) 8 (0.5) 10 (0.4) 

Hepatic enzyme increased 2 (0.1) 0 0 3 (0.2) 3 (0.1) 
Heart rate increased 0 0 1 (0.2) 1 (0.1) 2 (0.1) 

Aspartate aminotransferase increased 1 (0.1) 0 0 0 0 
Blood lactate dehydrogenase increased 0 0 0 1 (0.1) 1 (0.04) 
Blood parathyroid hormone increased 0 0 1 (0.2) 0 1 (0.04) 

Blood pressure increased 0 0 0 1 (0.1) 1 (0.04) 
Blood urine present 1 (0.1) 0 0 0 0 

C-reactive protein increased 1 (0.1) 0 0 1 (0.1) 1 (0.04) 
Gamma-Glutamyltransferase increased 0 0 0 1 (0.1) 1 (0.04) 

Hemoglobin decreased 1 (0.1) 0 0 0 0 
Heart rate irregular 0 0 0 1 (0.1) 1 (0.04) 

Intraocular pressure increased 1 (0.1) 0 0 0 0 
Liver function test abnormal 1 (0.1) 0 0 0 0 

      
Infections and infestations 4 (0.3) 2 (0.8) 2 (0.4) 8 (0.5) 12 (0.5) 

Urinary tract infection 0 0 0 2 (0.1) 2 (0.1) 
Appendicitis 0 1 (0.4) 0 0 1 (0.04) 
Bronchitis 1 (0.1) 0 0 0 0 

Bronchopneumonia 0 1 (0.4) 0 0 1 (0.04) 
Cellulitis 0 0 0 1 (0.1) 1 (0.04) 

Diverticulitis 0 0 1 (0.2) 0 1 (0.04) 
Gastric infection 0 0 0 1 (0.1) 1 (0.04) 
Gastritis bacterial 0 0 0 1 (0.1) 1 (0.04) 

Gastroenteritis 0 0 1 (0.2) 0 1 (0.04) 
Gastroenteritis viral 0 0 0 1 (0.1) 1 (0.04) 

Hand-foot-and-mouth disease 0 0 0 1 (0.1) 1 (0.04) 
Oral herpes 1 (0.1) 0 0 0 0 
Pneumonia 1 (0.1) 0 0 0 0 

Upper respiratory tract infection 1 (0.10 0 0 0 0 
Viral infection 0 0 0 1 (0.1) 1 (0.04) 
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System Organ Class 
Preferred Term 

Placebo 
 
N=1561 
n (%) 

PHEN/TPM 
3.75/23 
N=240 
n (%) 

PHEN/TPM 
7.5/46 
N=498 
n (%) 

PHEN/TPM 
15/92 
N=1580 
n (%) 

PHEN/TPM 
Total 
N=2318 
n (%) 

Musculoskeletal and connective tissue 
disorders 

5 (0.3) 0 2 (0.4) 8 (0.5) 10 (0.4) 

Muscle spasms 1 (0.1) 0 0 2 (0.1) 2 (0.1) 
Arthralgia 0 0 1 (0.2) 1 (0.1) 2 (0.1) 

Pain in extremity 0 0 1 (0.2) 1 (0.1) 2 (0.1) 
Fibromyalgia 1 (0.1) 0 0 0 0 
Joint swelling 1 (0.1) 0 0 0 0 

Muscle tightness 0 0 0 1 (0.1) 1 (0.04) 
Muscular weakness 0 0 0 1 (0.1) 1 (0.04) 

Myalgia 1 (0.1) 0 0 0 0 
Neck pain 1 (0.1) 0 0 0 0 

Polyarthritis 0 0 0 1 (0.1) 1 (0.04) 
Synovitis 0 0 0 1 (0.1) 1 (0.04) 

      
Ear and labyrinth disorders 2 (0.1) 0 1 (0.2) 7 (0.4) 8 (0.3) 

Vertigo 1 (0.1) 0 0 3 (0.2) 3 (0.1) 
Tinnitus 0 0 1 (0.2) 2 (0.1) 3 (0.1) 

Deafness bilateral 0 0 0 1 (0.1) 1 (0.04) 
Ear discomfort 1 (0.1) 0 0 0 0 

Ear pain 0 0 0 1 (0.1) 1 (0.04) 
      
Neoplasms benign, malignant and 
unspecified 

4 (0.3) 0 0 6 (0.4) 6 (0.3) 

Breast cancer 1 (0.1) 0 0 2 (0.1) 2 (0.1) 
Prostate cancer 2 (0.1) 0 0 0 0 
Lung neoplasm 0 0 0 1 (0.1) 1 (0.04) 

Metastatic neoplasm 0 0 0 1 (0.1) 1 (0.04) 
Myeloid leukemia 0 0 0 1 (0.1) 1 (0.04) 

Rectal cancer 1 (0.1) 0 0 0 0 
      
Metabolism and nutrition disorders 1 (0.1) 0 0 5 (0.3) 5 (0.2) 

Hypokalemia 1 (0.1) 0 0 1 (0.1) 1 (0.04) 
Decreased appetite 0 0 0 1 (0.1) 1 (0.1) 
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System Organ Class 
Preferred Term 

Placebo 
 
N=1561 
n (%) 

PHEN/TPM 
3.75/23 
N=240 
n (%) 

PHEN/TPM 
7.5/46 
N=498 
n (%) 

PHEN/TPM 
15/92 
N=1580 
n (%) 

PHEN/TPM 
Total 
N=2318 
n (%) 

Dehydration 0 0 0 1 (0.1) 1 (0.04) 
Fluid retention 0 0 0 1 (0.1) 1 (0.04) 

Gout 0 0 0 1 (0.1) 1 (0.04) 
Type 1 diabetes mellitus 0 0 0 1 (0.1) 1 (0.04) 

      
Reproductive system and breast disorders 1 (0.1) 0 1 (0.2) 3 (0.2) 4 (0.2) 

Erectile dysfunction 0 0 1 (0.2) 2 (0.1) 3 (0.1) 
Menorrhagia 1 (0.1) 0 0 0 0 

Nipple exudate bloody 0 0 0 1 (0.1) 1 (0.04) 
      
Hepatobiliary disorders 1 (0.1) 0 1 (0.2) 2 (0.1) 3 (0.1) 

Cholelithiasis 1 (0.1) 0 1 (0.2) 1 (0.1) 2 (0.1) 
Hepatic cyst 0 0 0 1 (0.1) 1 (0.04) 

      
Injury, poisoning, and procedural 
complications 

0 0 0 2 (0.1) 2 (0.08) 

Incisional hernia 0 0 0 1 (0.1) 1 (0.04) 
Patella fracture 0 0 0 1 (0.1) 1 (0.04) 

      
Immune system disorders 0 0 0 1 (0.1) 1 (0.04) 

Hypersensitivity 0 0 0 1 )0.1) 1 (0.04) 
Includes data from studies OB-202, DM-230, OB-302, OB-303 
Source:  ISS Post-text Table 48, pg 1346 
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7.3.4 Significant Adverse Events 

Targeted medical events 
The applicant and the Division agreed on several Targeted Medical Events (TME) 
(Table 40) to be analyzed separately based on the known side-effect profiles of 
phentermine and topiramate.  The TMEs were specified at the preferred term level and 
categorized by subclass and class.  The full listing of preferred terms is provided in 
Appendix 9.4. 
Table 40:  Listing of Targeted Medical Events by Class and Subclass 
Targeted Medical Event Class Targeted Medical Event Subclass 
Cardiac Disorders Cardiac Arrhythmia 

Ischemic Heart Disease 
Cognitive Disorders Attention 

Language 
Memory Impairment 
Other Cognitive Disorders NOS 

Drug Abuse/Withdrawal Drug Abuse 
Drug Withdrawal 

Menstrual Disorders Menstrual Disorders 
Ophthalmic Disorders Ophthalmic Disorders 
Psychiatric Disorders Anxiety 

Depression 
Sleep Disorders 
Suicide/Self Injury 

Psychomotor Disorders Psychomotor Disorders 
Source:  Applicant’s Table 54, ISS Pg 198 
 
By TME class, the mid- and high-dose PHEN/TPM-treated groups had a higher 
frequency of adverse events compared to the placebo group aside from the Drug 
Abuse/Withdrawal class in the 1-year safety cohort. 
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Table 41:  Number (%) of individuals with treatment-emergent Targeted Medical Events by class and subclass – 
1-year cohort (safety set) 

TME Class 
   TME Subclass 

Placebo 
 
N=1561 
n (%) 

PHEN/TPM 
3.75/23 
N=240 
n (%) 

PHEN/TPM 
7.5/46 
N=498 
n (%) 

PHEN/TPM 
15/92 
N=1580 
n (%) 

PHEN/TPM 
TOTAL 
N=2318 
n (%) 

Psychiatric disorders class 161 (10.3) 38 (15.8) 72 (14.5) 325 (20.6) 435 (18.8) 
     Sleep disorders subclass 89 (5.7) 16 (6.7) 34 (6.8) 170 (10.8) 220 (9.5) 
     Anxiety subclass 41 (2.6) 11 (4.6) 24 (4.8) 125 (7.9) 160 (6.9) 
     Depression (SMQ) subclass [1] 53 (3.4) 12 (5.0) 19 (3.8) 121 (7.7) 152 (6.6) 
     Suicide/self-injury (SMQ) 
subclass 

1 (0.1) 1 (0.4) 0 0 1 (0.04) 

      
Cognitive disorders class 26 (1.7) 5 (2.0) 28 (5.6) 124 (7.8) 157 (6.8) 
     Attention subclass 10 (0.6) 1 (0.4) 10 (2.0) 56 (3.5) 67 (2.9) 
     Memory impairment subclass 10 (0.6) 2 (0.8) 9 (1.8) 40 (2.5) 51 (2.2) 
     Language subclass 1 (0.1) 0 3 (0.6) 19 (1.2) 22 (0.9) 
     Other cognitive disorders NOS 
     Subclass [2] 

8 (0.5) 2 (0.8) 8 (1.6) 33 (2.1) 43 (1.7) 

      
Cardiac disorders class 36 (2.3) 4 (1.7) 24 (4.8) 78 (4.9) 106 (4.6) 
    Cardiac arrhythmia (SMQ) 
subclass 

28 (1.8) 3 (1.3) 21 (4.2) 74 (4.7) 98 (4.2) 

     Ischemic heart disease (SMQ) 
     subclass 

8 (0.5) 1 (0.4) 3 (0.6) 4 (0.3) 8 (0.3) 

      
Ophthalmic disorders 
class 

27 (1.7) 6 (2.5) 12 (2.4) 39 (2.5) 57 (2.5) 

Ophthalmic disorder subclass 27 (1.7) 6 (2.5) 12 (2.4) 39 (2.5) 57 (2.5) 
      
Psychomotor disorders 
class 

1 (0.1) 0 2 (0.4) 12 (0.8) 14 (0.6) 

Psychomotor disorder subclass 1 (0.1) 0 2 (0.4) 12 (0.8) 14 (0.6) 
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TME Class 
   TME Subclass 

Placebo 
 
N=1561 
n (%) 

PHEN/TPM 
3.75/23 
N=240 
n (%) 

PHEN/TPM 
7.5/46 
N=498 
n (%) 

PHEN/TPM 
15/92 
N=1580 
n (%) 

PHEN/TPM 
TOTAL 
N=2318 
n (%) 

Drug abuse/withdrawal 
class 

0 0 0 0 0 

    Drug abuse (SMQ) subclass 0 0 0 0 0 
    Drug withdrawal (SMQ) 
subclass 

0 0 0 0 0 

      
Source:  Applicant’s Table 31, Pg 105 ISS 
1 The SMQ for depression was modified to exclude adverse events associated with known mechanisms of action for phentermine 
or topiramate that may have confounded analysis of the given category 
2 Revised with the addition of “Feeling Abnormal” TEAE within the Cognitive subclass Other Cognitive NOS 
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Psychiatric disorders TME 
The psychiatric disorders TME were divided into four subclasses: Sleep, Anxiety, 
Depression, and Suicide/self injury and are described below. 
 
Sleep disorders subclass 
PHEN/TPM-treated individuals were almost two times more likely to experience a 
sleep disorder than placebo-treated individuals.  The incidence of sleep disorders 
suggested a dose-response relationship (placebo 5.7%, low-dose 6.7%, mid-
dose 6.8%, and high-dose 10.8%).  The majority of the TEAEs occurring in the 
sleep disorder subclass were related to insomnia and most were mild in severity.  
There were no serious TEAEs within this subclass.  Of the individuals with a 
sleep disorder adverse event, approximately 13% of PHEN/TPM-treated 
individuals discontinued study drug due to the sleep disorder versus 8% of 
placebo-treated individuals. 
 
Anxiety subclass 
PHEN/TPM-treated individuals were approximately 2.5 times more likely to 
experience a TEAE related to anxiety compared to placebo-treated individuals.  
Within this subclass, a dose-response relationship was suggested for the 
preferred term of irritability (placebo 0.7%, low-dose 1.7%, mid-dose 2.6%, high-
dose 3.7%).  Overall, the majority of the events were mild in severity; however, 
severe anxiety related events occurred with a slightly higher frequency in the 
PHEN/TPM-treated group (13/160, 8.1%) compared to placebo (3/41, 7.3%).  
More PHEN/TPM-treated individuals experienced the first event within the first 
four weeks of treatment in contrast to placebo-treated individuals who 
experienced the first event after the titration period.  PHEN/TPM-treated 
individuals who experienced an anxiety TME were almost twice as likely to 
discontinue the study drug versus placebo-treated individuals who experienced 
an anxiety TME.   
 
Depression subclass 
A higher frequency of individuals in the PHEN/TPM-treated group experienced a 
depression-related TEAE compared to the placebo-treated group.  The majority 
of the events in the PHEN/TPM-treated group were mild in severity; however, a 
higher incidence of events rated as severe occurred in the PHEN/TPM-treated 
group (10/152; 6.6%) compared to the placebo-treated group (2/53, 3.8%).  
There were no serious adverse events within this targeted medical event.  The 
preferred term within this subclass that occurred with the highest frequency was 
depression.  The majority of individuals who had a depression TME experienced 
the first event after the first four weeks of treatment.  Of the individuals with a 
depression-related TEAE, 23% of the PHEN/TPM-exposed and 7.5% of placebo-
exposed discontinued the study drug due to this event.  Individuals who 
discontinued due to a depression-related AE had on average a higher total PHQ-
9 score than individuals who did not discontinue. 
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Suicide/self-injury subclass 
There were a total of two events within the 1-year cohort.  Within the entire 
clinical development program for PHEN/TPM there were three episodes of 
treatment emergent adverse events coded as suicidal ideation; one in a placebo-
treated individual (OB-303/151-080) and two episodes in PHEN/TPM-treated 
individuals (OB-302/148-017, OB-301/127-019).  An additional person, OB 
302/196-035 presented with suicidal ideation and hallucinations 105 days after 
discontinuing drug for the TEAE of “feeling funny”.  This person is not included in 
the Suicide/Self-injury TME subclass.   
 
Assessment of Depression (PHQ-9) 
The Patient Health Questionnaire 9 (PHQ-9) depression scale is composed of 
nine items based on the nine criteria on which the diagnosis of DSM-IV 
depressive disorders is based (Figure 14).  Major depression is diagnosed if five 
or more of the nine depressive symptom criteria have been present at least 
“more than half the days” in the past two weeks, and one of the symptoms is 
depressed mood or anhedonia.  Major depression is also diagnosed if Question 
9:  “thoughts that you would be better off dead or of hurting yourself in some way” 
is checked. The total PHQ-9 score ranges from 0 to 27.  Scores of 5, 10, 15, and 
20 represent the thresholds for mild, moderate, moderately severe, and severe 
depression, respectively (Table 42).  Current recommendations suggest a score 
of 10 as a screening cut point for depression, which has a sensitivity for major 
depression of 88% and specificity of 88%.41 

 
Figure 14:  Patient Health Questionnaire (PHQ-9) 

                                            
41 Kroenke, K, Spitzer R.  The PHQ-9:  A new depression diagnostic and severity measure.  
Psychiatric Annals 2002; 32: 1-7. 
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Table 42:  PHQ-9 Scoring scale 
PHQ-9 Scoring scale 

PHQ-9 Score Depression Severity 
0 to 4 None 
5 to 9 Mild 
10 to 14 Moderate 
15 to 19 Moderately Severe 
20 to 27 Severe 
 
For the 1-year safety cohort at baseline, the majority of individuals had no clinical 
depression by PHQ-9 score (Table 43).   
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Table 43:  PHQ-9 Depression severity at baseline - 1-year cohort (safety set) 
 Placebo  

 
N=1561 
n (%) 

PHEN/TPM 
3.75/23 
N=240 
n (%) 

PHEN/TPM 
7.5/46 
N=498 
n (%) 

PHEN/TPM 
15/92 
N=1580 
n (%) 

None 1151 (73.7) 185 (77.1) 379 (76.1) 1172 (74.2) 
Mild 338 (21.7) 47 (19.6) 92 (18.5) 345 (21.8) 
Moderate 10 (0.6) 1 (0.4) 4 (0.8) 11 (0.7) 
Moderately Severe 2 (0.1) 0 3 (0.6) 2 (0.1) 
Severe 0 0 0 0 
Missing 60 (3.8) 7 (2.9) 20 (4.0) 50 (3.2) 
Source: Applicant’s Table 78, Pg 1421 ISS 
 
During conduct of the studies, 6.2% of individuals had an elevated PHQ-9 score 
defined as 10 or greater and 1.6% scored a positive response to Question 9.  
Overall, the percentages of individuals were similar between PHEN/TPM- and 
placebo-exposed individuals.   
Table 44:  Individuals with elevated PHQ-9 scores and positive Question 9 
response post-randomization - 1-year cohort (safety set) 
 Placebo  

 
N=1561 
n (%) 

PHEN/TPM 
3.75/23 
N=240 
n (%) 

PHEN/TPM 
7.5/46 
N=498 
n (%) 

PHEN/TPM 
15/92 
N=1580 
n (%) 

PHEN/TPM 
Total 
N=2318 
n (%) 

Elevated PHQ-9 score at any time post-randomization 
10 (Moderate) 
15 (Moderately severe) 
20 (Severe) 

103 (6.6) 
13 (0.8) 
3 (0.2) 

11 (4.6) 
3 (1.3) 
0 

23 (4.6) 
2 (0.4) 
1 (0.2) 

104 (6.6) 
23 (1.5) 
7 (0.4) 

138 (6.0) 
28 (1.2) 
8 (0.3) 

Positive response to PHQ-9 Question 9 post-randomization 
Yes 27 (1.7) 4 (1.7) 6 (1.2) 24 (1.5) 34 (1.5) 
Source:  Information request response Submission 7 Applicant Table 25, Pg 4, Applicant Table 79, Pg 1423, ISS 
Data from studies OB-202, DM-230, OB-302, OB-303 

 
The numbers and percentages of individuals with a worsening shift in PHQ-9 
depression severity (from baseline to highest score) of two or more categories 
are shown in Table 45.  Overall, there were a similar number of PHEN/TPM-
exposed individuals with a worsening shift compared to the placebo-exposed 
individuals.   
Table 45:  PHQ-9 worsening depression severity score1 - 1-year cohort 
(safety set) 
 Placebo

  
N=1561 
n (%) 

PHEN/TPM 
3.75/23 
N=240 
n (%) 

PHEN/TPM 
7.5/46 
N=498 
n (%) 

PHEN/TPM 
15/92 
N=1580 
n (%) 

PHEN/TPM 
Total 
N=2318 
n (%) 

Total individuals with 
worsening shift 

60 (3.8) 6 (2.5) 10 (2.0) 60 (3.8) 76 (3.3) 

None to Moderate 48 (3.1) 3 (1.3) 9 (1.8) 41 (2.6) 53 (2.3) 
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 Placebo
  
N=1561 
n (%) 

PHEN/TPM 
3.75/23 
N=240 
n (%) 

PHEN/TPM 
7.5/46 
N=498 
n (%) 

PHEN/TPM 
15/92 
N=1580 
n (%) 

PHEN/TPM 
Total 
N=2318 
n (%) 

None to Moderately 
severe 

3 (0.2) 2 (0.8) 1 (0.2) 9 (0.6) 12 (0.5) 

None to Severe 1 (0.1) 0 0 2 (0.1) 2 (0.08) 
Mild to Moderately 
severe 

7 (0.4) 1 (0.4) 0 3 (0.2) 4 (0.2) 

Mild to Severe 1 (0.1) 0 0 4 (0.3) 4 (0.2) 
Moderate to Severe 0 0 0 1 (0.1) 1 (0.04) 
1 Increase of two or more categories 
Source:  Applicant Table 78, Pg 1421; ISS 

 

 
In the 1-year safety cohort the numbers and percentages of individuals with an 
improvement in PHQ-9 depression severity of two or more categories are shown 
in Table 46.  Overall, there were a similar number of PHEN/TPM-exposed 
individuals with an improvement in PHQ-9 score compared to the placebo-
exposed individuals.   
Table 46:   PHQ-9 improving depression severity score1 - 1-year cohort 
(safety set) 
 Placebo 

 
N=1561 
n (%) 

PHEN/TPM 
3.75/23 
N=240 
n (%) 

PHEN/TPM 
7.5/46 
N=498 
n (%) 

PHEN/TPM 
15/92 
N=1580 
n (%) 

PHEN/TPM 
Total 
N=2318 
n (%) 

Total individuals with 
improving score 

4 (0.3) 0 5 (1.0) 6 (0.4) 11 (0.5) 

Moderate to None 2 (0.1) 0 2 (0.4) 5 (0.3) 7 (0.3) 
Moderately severe to 
Mild 

1 (0.1) 0 2 (0.4) 1 (0.1) 3 (0.1) 

Moderately severe to 
None 

1 (0.1) 0 1 (0.2) 0 1 (0.04) 

Severe to Moderate 0 0 0 0 0 
Severe to Mild 0 0 0 0 0 
Severe to None 0 0 0 0 0 
1 Decrease of two or more categories 
Source:  Applicant Table 78, Pg 1421; ISS 

 
Of the individuals who experienced a depression-related event the PHQ-9 scores 
were reviewed.  Those that discontinued due to a depression-related adverse 
event had a slightly higher average PHQ-9 score (6.2 versus 4.7) but were still 
within the same category of severity as those that did not discontine.  There were 
also several instances of discontinuation due to depression that had a 
corresponding PHQ-9 score of zero. 
 
Assessment of suicidality: Columbia-Suicide Severity Rating Scale (C-
SSRS)  
The Columbia-Suicide Severity Rating Scale (C-SSRS), a prospectively 
administered questionnaire, tracks suicidal adverse events in clinical trials.  The 
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C-SSRS assesses both suicidal behavior and ideation and provides a summary 
measure of suicidality.  The C-SSRS was prospectively used in the Phase 3 
studies with PHEN/TPM.  There were no suicidal attempts, suicidal behaviors, or 
instances of serious suicidal ideation that occurred during study treatment (Table 
47).  There was a slightly higher incidence in the measure of suicidality between 
the PHEN/TPM-treated groups (0.8%) and placebo (0.7%) which was not 
statistically significant (p=0.8901).  Although not statistically significant, a slightly 
higher incidence of emerging and worsening suicidal ideation occurred in the 
Total PHEN/TPM-treated group as compared to the placebo-treated group (Table 
48). 
Table 47:  Study OB-302 and OB-303 C-SSRS:  Number and frequency of 
suicidal behavior and ideation “YES” responses (safety set) 

 Placebo  
 
N=1506 
n (%) 

PHEN/TPM 
3.75/23 
N=240 
n (%) 

PHEN/TPM 
7.5/46 
N=498 
n (%) 

PHEN/TPM  
15/92 
N=1505 
n (%) 

Suicidality (Behavior or Ideation) 11 (0.7) 1 (0.4) 3 (0.6) 14 (0.9) 
Any Suicidal Behavior 0 0 0 0 

Actual Attempt 0 0 0 0 
Aborted Attempt 0 0 0 0 

Interrupted Attempt 0 0 0 0 
Preparatory Acts or Behavior 0 0 0 0 

Any Suicidal Ideation 11 (0.7) 1 (0.4) 3 (0.6) 14 (0.9) 
Wish to be Dead 9 (0.6) 1 (0.4) 3 (0.6) 13 (0.9) 

Suicidal Thoughts 5 (0.3) 1 (0.4) 1 (0.2) 6 (0.4) 
Suicidal Thoughts with Methods 2 (0.1) 0 0 1 (0.1) 

Ideation with intent 0 0 0 0 
Ideation with plan and intent 0 0 0 0 

Applicant’s Table 40-41, Pg 1-5 Response to information request 31 March 2010 Submission 8 
Includes data from studies OB-302 and OB-303 
Percentage is calculated using number of individuals in the column heading as the denominator.   
Individuals with multiple “Yes” responses to the same component across the study are counted only 
once for that component.  The same subject can be counted under multiple components 

 
Table 48:  Studies OB-302, OB-303 C-SSRS: Number and frequency of 
suicidality, emergence, and worsening suicidal behavior and ideation 
cohort (safety set) 

C-SSRS endpoint Placebo 
N=1506 
n (%) 
 

PHEN/TPM 
3.75/23 
N=240 
n (%) 

PHEN/TPM 
7.5/46 
N=498 
n (%) 

PHEN/TPM 
15/92 
N=1505 
n (%) 

PHEN/TPM 
total 
N=2243 
n (%) 

p-
value 

Emergence of 
suicidal ideation 

7 (0.5) 1 (0.4) 2 (0.4) 13 (0.9) 16 (0.7) 0.51 

Emergence of 
serious suicidal 
ideation 

0 0 0 0 0 NA 

Worsening suicidal 
ideation 

7 (0.5) 1 (0.4) 2 (0.4) 14 (0.9) 17 (0.8) 0.41 
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C-SSRS endpoint Placebo 
N=1506 
n (%) 
 

PHEN/TPM 
3.75/23 
N=240 
n (%) 

PHEN/TPM 
7.5/46 
N=498 
n (%) 

PHEN/TPM 
15/92 
N=1505 
n (%) 

PHEN/TPM 
total 
N=2243 
n (%) 

p-
value 

Emergence of 
suicidal behavior 

0 0 0 0 0 NA 

Studies OB-302 and OB-303 
Applicant’s Table 40-41, Pg 1-5 Response to information request 31 March 2010 
Percentage is calculated using number of individuals in the column heading as the denominator.   
Individuals with multiple “Yes” responses to the same component across the study are counted only 
once for that component.  The same subject can be counted under multiple components 
p-value is obtained from the Fisher’s Exact test for testing the response to each C-SSRS category is 
independent of treatment group 

 
Cognitive disorders TME Class 
This class was subdivided into Attention, Memory impairment, Language, and 
Other NOS.  
 
Attention subclass 
PHEN/TPM-treated individuals were almost five times more likely to experience a 
TEAE related to an attention disorder compared to placebo-treated individuals.  
The majority of the events were mild in severity and there were no serious events 
within this subclass.  Most PHEN-TPM-treated individuals experienced the first 
onset within the titration period.  All except one of the adverse events was 
recorded as “disturbance in attention”. 
 
Memory impairment subclass 
PHEN/TPM-treated individuals, in a dose-dependent manner, were three and 
one-half times more likely to experience a TEAE related to memory impairment 
compared to placebo-treated individuals. No events were considered serious and 
the majority of events were rated as mild in severity.  Occurrence of memory 
impairment occurred for most individuals after the first four weeks of treatment.  
A slightly higher proportion of PHEN/TPM-treated compared with placebo-treated 
individuals who experienced a memory-related adverse event discontinued study 
drug due to memory impairment (23.5% versus 20.0% in 1-year safety cohort).  
 
Language subclass 
Only one placebo-treated individual versus 22 PHEN/TPM-treated individuals 
experienced a language-related adverse event, the majority of which were 
aphasic events.  The majority of the events were rated as mild, however within 
the PHEN/TPM-treated group, a third was rated as moderate and one event was 
rated as severe.  A third of individuals in the PHEN/TPM-treated group 
experiencing a language-related adverse event discontinued the study drug due 
to the event. 
 
Other Cognitive disorders NOS 
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A higher incidence of other cognitive disorders NOS occurred in the PHEN/TPM 
treatment group compared to the placebo treatment group and the relationship 
appeared to be dose-related.  The majority of the events were mild.  Two 
PHEN/TPM-treated individuals had a severe event compared to none in the 
placebo group.  Table 49 lists preferred terms within this subclass.  The majority 
of events in the PHEN/TPM group were listed as a cognitive disorder or 
confusional state. 
 
An additional TEAE that was not included within this other cognitive NOS 
subclass but is important was the general disorders organ classification of 
“Feeling abnormal” which occurred in three placebo individuals versus eight 
PHEN/TPM individuals.  Table 50 lists the verbatim terms for this preferred term.  
All of the events except for one occurred within the first four weeks of treatment.  
The one exception is Subject OB-302/196-035, a 53-year-old woman who 
reported “feeling funny” on Study Day 287. Study drug was discontinued on 
Study Day 290.  This subject was later diagnosed with major depression with 
suicidal ideation.  Individuals with the “Feeling abnormal” preferred term were 
included in Table 41. 
Table 49:  Summary of other cognitive disorders NOS subclass – 1-year 
cohort (safety set) 

 Placebo
 
N=1561 
n (%) 

PHEN/TPM 
3.75/23 
N=240 
n (%) 

PHEN/TPM 
7.5/46 
N=498 
n (%) 

PHEN/TPM  
15/92 
N=1580 
n (%) 

Total 8 (0.5) 2 (0.8) 8 (1.6) 33 (2.1) 
Cognitive 
disorder 

1 (0.1) 0 1 (0.2) 12 (0.8) 

Confusional 
state 

3 (0.2) 2 (0.8) 2 (0.4) 8 (0.4) 

Feeling 
abnormal 

3 (0.2) 0 3 (0.6) 5 (0.3) 

Bradyphrenia 0 0 2 (0.4) 5 (0.3) 
Disorientation 0 0 0 2 (0.1) 
Mental 
impairment 

1 (0.1) 0 0 2 (0.1) 

Source:  Applicant’s Post-text Table 58; Pg 1390 ISS 
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Table 51:  Summary of cardiac arrhythmia subclass -1-year cohort (safety 
set) 
 Placebo 

 
N=1561 
n (%) 

PHEN/TPM 
3.75/23 
N=240 
n (%) 

PHEN/TPM 
7.5/46 
N=498 
n (%) 

PHEN/TPM 
15/92 
N=1580 
n (%) 

Total 28 (1.8) 3 (1.3) 21 (4.2) 74 (4.7) 
Palpitations 12 (0.8) 2 (0.8) 12 (2.4) 27 (1.7) 
Heart rate 
increased 

1 (0.1) 0 2 (0.4) 12 (0.8) 

Tachycardia 1 (0.1) 1 (0.4) 2 (0.4) 11 (0.7) 
Syncope 4 (0.3) 0 2 (0.4) 6 (0.4) 
Atrial fibrillation 2 (0.1) 0 1 (0.2) 3 (0.2) 
Syncope 
vasovagal 

0 0 2 (0.4) 3 (0.2) 

Right bundle 
branch block 

2 (0.1) 0 1 (0.2) 1 (0.1) 

Arrhythmia 0 0 1 (0.2) 2 (0.1) 
ECG abnormal 3 (0.2) 0 0 0 
Ventricular 
extrasystoles 

1 (0.1) 0 0 2 (0.1) 

First degree AV 
block 

1 (0.1) 0 0 1 (0.1) 

ECG QT 
prolonged 

1 (0.1) 0 0 1 (0.1) 

ECG abnormal 
repolarization 

0 0 0 2 (0.1) 

Irregular heart 
rate 

0 0 0 2 (0.1) 

Loss of 
consciousness 

0 0 1 (0.2) 1 (0.1) 

Bradycardia 0 0 0 1 (0.1) 
Cardiac flutter 0 0 0 1 (0.1) 
Cardiorespiratory 
arrest 

1 (0.1) 0 0 0 

Extrasystoles 0 0 0 1 (0.1) 
Sinus 
bradycardia 

0 1 (0.4) 0 0 

Sinus 
tachycardia 

0 0 0 1 (0.1) 

Supraventricular 
extrasystoles 

0 0 1 (0.2) 0 

Includes data from studies OB-202/DM-230, OB-302, OB-303 
Source:  Applicant’s Post-test Table 64, Pg 1396, ISS 

 
Ischemic heart disease subclass 
Overall, within the ischemic heart disease subclass a slightly higher percentage 
of events occurred within the placebo group (placebo 0.5%, PHEN/TPM total 
0.3%).  The majority of the events within this subclass were rated as severe.  Six 
individuals in the placebo group (atypical angina, coronary artery disease, left 
main coronary disease) and five individuals in the PHEN/TPM group experienced 
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a non-fatal serious adverse event related to cardiac ischemia defined within this 
subclass.  An additional placebo-treated individual died of cardiorespiratory 
arrest.  Coronary artery disease was the most common adverse event within the 
placebo group and myocardial infarction was the most common adverse event 
within the PHEN/TPM-treated group.  The tables below summarize the adverse 
events occurring within this subclass. 
Table 52:  Summary of ischemic heart disease subclass – 1-year cohort 
(safety set) 

 Placebo 
 
N=1561 
n (%) 

PHEN/TPM 
3.75/23 
N=240 
n (%) 

PHEN/TPM 
7.5/46 
N=498 
n (%) 

PHEN/TPM 
15/92 
N=1580 
n (%) 

Total 8 (0.5) 1 (0.4) 3 (0.6) 4 (0.3) 
Myocardial 
infarction 

0 1 (0.4) 1 (0.2) 2 (0.1) 

Angina 
pectoris 

2 (0.1) 0 0 2 (0.1) 

Coronary 
artery disease 

5 (0.3) 0 0 1 (0.1) 

Acute coronary 
syndrome 

0 0 0 1 (0.1) 

CPK increased 1 (0.1) 0 1 (0.2) 0 
Arteriosclerosis 
coronary artery 

0 0 1 (0.2) 0 

Myocardial 
ischemia 

1 (0.1) 0 0 0 

Includes data from studies OB-202/DM-230, OB-302, OB-303 
Source:  Applicant’s Post-test Table 65, Pg 1396, ISS 

 
Table 53:  Listing of non-fatal cardiac SAE – 1-year cohort (safety set) 
Subject ID Age/Race/Sex Preferred Term Brief Narrative 

Placebo-treated 
OB-302 187-037 44/B/F Atypical angina Study day 78, to ED with chest pain, 

SOB, pain in left arm.  BP 184/106, 
echo nml, troponin, CK-MB, stress 
test nml, cardiac cath right 
coronary artery 20% stenosis, 
ejection fraction 60% 

OB-303 108-043 63/W/F Coronary artery 
disease 

Study day 28, to ED with jaw pain, 
angina.  ECHO, stress test nml. 
Cardiac cath 80% focal lesion in 
coronary artery – stent placement 

OB-303 115-018 55/W/M Transient cardiac 
ischemia 

Study day 242, chest pain, SOB, 
nausea, diaphoresis.  Labs, CXR, 
ECG nml.  Myocardial imaging 
inferior mild reversible abnormality, 
normal wall motion, ejection fraction 
63%.  Myocardial perfusion scan no 
clear evidence ischemia or prior 
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Subject ID Age/Race/Sex Preferred Term Brief Narrative 
infarct 

OB-303 130-050 65/W/M Left main coronary 
disease 

Study day 132, exertional chest 
pain.  Cardiac stress test, large 
anterospeptal area of ischemia.  
Mild septal hypokinesis, ejection 
fraction 61%.  Cardiac cath 
significant coronary disease – 
underwent CABG 

OB-303 151-079 48/W/M Coronary artery 
disease 

ED chest pain.   CPK 152 U/L, 
troponin 0.03 ng/mL, CK-MB 2.0 
ng/mL.  Cardiac cath 80% stenosis 
of mid left anterior – stent 
placement 

OB-303 193-032 60/W/F Coronary artery 
disease 

Chest pressure.  Cardiac cath – 
placement of three stents for 
coronary artery disease 

PHEN/TPM treated 
OB-302 116-036 62/W/F Myocardial infarction On PHEN/TPM 3.75/23 

Study day 58 discontinued drug.  
Study day 60 to ED with chest pain.  
Cardiac cath 80% stenosis left 
main coronary artery, akinesia of 
interventricular septum , ejection 
fraction 40-45%, CPK 255 U/L, CK-
MB 29 U/L, peak torponin I 3.250 
ng/mL – stent placement 

OB-303 102-012 67/W/M Myocardial infarction On PHEN/TPM 7.5/46 
Study day 119, after exercise, 
weakness, malaise.  Troponin 
39.67, CK-MB 61.9, ECG ST 
segment elevation with anterior and 
anteroseptal ST depression – 
CABG x 4 

OB-303 131-042 68/W/M Myocardial infarction On PHEN/TPM 15/92 
Study day 342, to ED with chest 
pain.  Initial troponin 0.24 (nml) then 
6.62 ng/mL then 23.22 ng/mL.  
cardiac cath – coronary artery 
disease ejection fraction 50% - 
CABG x6 

OB-303 188-052 52/W/F Myocardial infarction On PHEN/TPM 15/92 
Study day 174, ED with chest pain, 
and cardiac arrest with v-fib without 
pulse.  ECG ST elevation precordial 
leads, in leads I, aVL, ST 
depression inferior leads.  Troponin I 
of 11.6 mg/dL, CK-MB 23.5 ng/mL.  
Had revascularization of prox left 
anterior descending artery with 
stent placement 

OB-303 199-037 64/W/M Acute coronary 
syndrome 

On PHEN/TPM 15/92 
Study day 289 to ED chest pain.  
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Subject ID Age/Race/Sex Preferred Term Brief Narrative 
stress test possible reversible 
ischemia, ECG possible high lateral 
MI and second ECG anterolateral 
infarct (age undetermined.  CK-MB 
2.5 ng/mL, 2 troponin tests 
indeterminate 

Angina pectoris On PHEN/TPM 15/92 
Study day 362, readmitted for chest 
pain, elevated BP, ECG, CXR wnl.  
Troponin I 0.03 ng/mL.  Study day 
381, cardiac cath revascularized 
with three stents 

Source:  Section 14.4.3 OB-302, OB-303 CSR 
 
Cardiac valvulopathy 
In a Phase 2 parallel group study (OB-201) using a 2 x 2 factorial design with the 
commercially available phentermine and topiramate products, 200 otherwise 
healthy obese individuals (BMI 30 kg/m2 to 50 kg/m2) were randomized to 
either placebo, phentermine 15 mg, TOPAMAX 100 mg, or the combination of 
phentermine 15 mg/TOPAMAX 100 mg for 6 weeks.  An echocardiogram 
(ECHO) was performed at baseline and at the end of the study to assess the 
presence of any valvular heart abnormalities.   
 
Clinically significant valvulopathy was defined in accordance with the FDA 
accepted definition of cardiac valvulopathy: aortic regurgitation of mild or higher 
severity and mitral valve regurgitation of moderate or higher severity.  There 
were no reports of FDA-defined valvulopathy observed in any of the treatment 
groups.  There were three individuals at Week 24 reported as having pulmonic 
regurgitation of mild severity. These three individuals, a 39-year-old Black 
woman treated with placebo, a 57-year-old Caucasian man treated with 
phentermine, and a 21-year-old Black man treated with topiramate did not report 
any adverse events during the trial and did not exhibit significantly abnormal 
laboratory values.  The applicant was asked to provide the pulmonary artery 
pressures observed during the ECHO for these individuals.  The applicant did not 
have access to this information and therefore pulmonary arterial pressures for 
these individuals are not known.  A trivial or mild degree of pulmonic regurgitation 
is detectable in most normal individuals and most often has a benign clinical 
course.42  No other echocardiographic measurements were performed in the 
PHEN/TPM development program.   
 
Ophthalmic disorders Class 
Acute myopia and secondary angle closure glaucoma are listed in the warnings 
and precautions section of the topiramate label.  Individuals in the PHEN/TPM 

                                            
42 Bruce CB et al.  Right-sided valve disease deserves a little more respect.  Circulation 
2009;119: 2726-34 
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studies were asked at every study visit if they had experienced any eye pain or 
sudden changes in vision since their previous visit.  Within the PHEN/TPM 
development program there was a higher incidence of TEAEs within the 
ophthalmic disorder class in PHEN/TPM-treated individuals compared to 
placebo-treated individuals.  The majority were rated as mild in severity and 
occurred after the first four weeks of treatment.  No events were listed as serious.  
The majority of the adverse events were related to eye pain.  The adverse events 
within this class are summarized below. 
Table 54:  Summary of ophthalmic disorder class - 1-year cohort (safety 
set) 

 Placebo 
N=1561 
n (%) 

PHEN/TPM 
3.75/23 
N=240 
n (%) 

PHEN/TPM 
7.5/46 
N=498 
n (%) 

PHEN/TPM 
15/92 
N=1580 
n (%) 

Total 27 (1.7) 6 (2.5) 12 (2.4) 39 (2.5) 
Eye pain 22 (1.4) 5 (2.1) 11 (2.2) 35 (2.2) 
Glaucoma 1 (0.1) 1 (0.4) 0 2 (0.1) 
Myopia 2 (0.1) 0 0 2 (0.1) 
Intraocular 
pressure 
increased 

1 (0.1) 0 1 (0.2) 1 (0.1) 

Open angle 
glaucoma 

1 (0.1) 0 0 0 

Includes data from studies OB-202/DM-230, OB-302, OB-303 
Source:  Applicant’s Post-test Table 61, Pg 1393, ISS 

 
Psychomotor disorders Class 
Although overall the number of individuals reporting a treatment-emergent 
adverse event within the psychomotor disorder class was small, individuals 
treated with PHEN/TPM were eight times more likely to report a psychomotor 
disorder compared to individuals treated with placebo.  The majority of events 
were mild, however six events in the PHEN/TPM group were rated moderate or 
severe compared to none in the placebo group.  No events were listed as 
serious.  Individuals were likely to experience an event within the first four weeks 
of treatment.  The most common adverse event reported in all treatment groups 
was psychomotor hyperactivity. 
 
Drug Abuse/withdrawal Class 
There were no TEAEs within this class reported in the 1-year cohort for any of 
the treatment groups.  However, there was one treatment-emergent adverse 
event reported as “disturbance in social behavior” within the Drug Abuse 
subclass in a subject treated with mid-dose PHEN/TPM in the 6-month OB-301 
study.   
 
Metabolic acidosis 
Metabolic acidosis is labeled in the warnings and precautions section of the 
topiramate label.  As defined by a treatment-emergent adverse event, metabolic 
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acidosis and acidosis-related AEs were uncommon within PHEN/TPM’s 
integrated safety summary.  Only one PHEN/TPM-treated subject reported 
metabolic acidosis in the 6-month cohort and two high-dose PHEN/TPM-treated 
individuals in the 1-year cohort. 
 
Fasting blood chemistries including bicarbonate were evaluated at screening and 
at weeks 4, 8, 16, 28, 40, and at the end of treatment.  There were no arterial 
blood gases obtained.  There were no established intervention procedures for 
bicarbonate values less than 21 mEq/L.  The applicant reported mean changes in 
serum bicarbonate of an approximately 2 mEq/L decrease for the PHEN/TPM-
exposed individuals as compared to a 0.2 mEq/L decrease in the placebo-
exposed individuals.  The applicant claims that the mean decreases in serum 
bicarbonate from baseline for the PHEN/TPM groups are not clinically 
meaningful.   
 
It is this clinical reviewer’s opinion, however, that looking at central tendency 
measures does not convey the clinically significant bicarbonate reductions 
observed with this drug.  An analysis that accounts for individuals that obtain a 
categorically subnormal level of bicarbonate while on PHEN/TPM may describe a 
more clinically relevant picture.  Therefore, the applicant was asked to conduct 
several additional analyses regarding the number and frequency of individuals 
with a subnormal serum bicarbonate using the cutoffs of <21 mEq/L and <17 
mEq/L at any time and persistently (Table 55) while on study drug.  Persistence 
was defined as two consecutive visits below the given threshold or a value below 
the given threshold at the final visit. 
 
There is evidence suggestive of a dose-response relationship in PHEN/TPM-
exposed individuals for low serum bicarbonate values.  In the 1-year safety 
cohort, 27% of PHEN/TPM-treated individuals experienced at least one serum 
bicarbonate less than 21 mEq/L while on study drug versus 5.9% of placebo-
treated individuals.  For reference, the most common TEAE was paresthesia at 
roughly 20% of the PHEN/TPM population which may also be related to 
metabolic acidosis. 
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7.3.5 Submission Specific Primary Safety Concerns 

7.3.5.1 Repeatability Battery for the Assessment of Neuropsychological 
Status (RBANS):  Study OB-301 
To further assess the effect of the combination PHEN/TPM compared to 
components and placebo on cognitive function, the Repeatability Battery for the 
Assessment of Neuropsychological Status (RBANS) was performed at baseline, 
Week 4, and Week 28 or Early Termination in the factorial designed study OB-
301.  The RBANS is a battery of neuropsychological tests that measure five 
cognitive domains (immediate memory, visuospatial/constructional, language, 
attention, and delayed memory) with age-based index scores for each domain 
and a total scale score.  Statistical analyses included differences from baseline 
and differences relative to placebo at Week 4 and 28.  There were no formal 
analyses of between treatment group differences outside of comparisons with 
placebo.  In general, the effects of the combination PHEN/TPM mirrored the 
effects observed with topiramate monotherapy.  The main domain driving the 
overall Total Index Score was the Attention index.   
 
The following figures plot the placebo-subtracted treatment differences at Weeks 
4 and 28 for the RBANS Total and domain scores.  Confidence intervals not 
crossing zero represent a statistically significant difference from placebo.  In the 
PHEN/TPM treated group, the Total Index score showed statistically significant 
impairment at Week 4 (both doses; p<0.01) and at Week 28 (high-dose; p<0.01) 
compared to placebo (Figure 15).  Attention was impaired at Weeks 4 and 28 at 
both the mid- and high-dose PHEN/TPM compared to placebo (p<0.002) (Figure 
16).  The Language Index score showed statistically significant impairment at 
Week 28 for both PHEN/TPM dosage strengths against placebo (p<0.01) (Figure 
17).  Delayed Memory was statistically significantly different at Week 4 in the 
high-dose PHEN/TPM group compared to placebo (p<0.05) (Figure 18).  No 
effects were identified on the Immediate Memory and Visuospatial/Constructional 
Indices (Figure 19-20).   
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Figure 15:  RBANS – Total scale of index scores:  difference from baseline 
and placebo 

 
Source:  Applicant’s Figure, Pg 16, Section 16.1.13, OB-301 CSR 

Bars are LS Means with 95% confidence intervals 
 
 

Figure 16:  RBANS – Attention index:  difference from baseline and placebo 
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Source:  Applicant’s Figure, Pg 20, Section 16.1.13, OB-301 CSR 
Bars are LS Means with 95% confidence intervals 

 

Figure 17:  RBANS – Language index:  difference from baseline and 
placebo 

 
Source:  Applicant’s Figure, Pg 19, Section 16.1.13, OB-301 CSR 

Bars are LS Means with 95% confidence intervals 
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Figure 18:  RBANS – Delayed memory index:  difference from baseline and 
placebo 

 
Source:  Applicant’s Figure, Pg 21, Section 16.1.13, OB-301 CSR 

Bars are LS Means with 95% confidence intervals 

Figure 19:  RBANS – Immediate memory index:  difference from baseline 
and placebo 

  
Source:  Applicant’s Figure, Pg 21, Section 16.1.13, OB-301 CSR 

Bars are LS Means with 95% confidence intervals 
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Figure 20:  RBANS – Visuospatial/Constructional index:  differences from 
baseline and placebo 

 
Source:  Applicant’s Figure, Pg 21, Section 16.1.13, OB-301 CSR 

Bars are LS Means with 95% confidence intervals 
 

The translation of statistical significance to clinical relevance with RBANS testing 
may be evaluated by effect size.  In an independent analysis commissioned by 
the applicant, an effect size of 0.5 was used as the minimum threshold for a 
clinically relevant change.  Applying this measure, the four-week effect size of 
0.42 on the Total Index Score for the high-dose PHEN/TPM would be considered 
borderline.  Only the Attention index crossed this threshold at 0.58 and 0.66 in 
the mid- and high-doses, respectively at Week 4 and for the high-dose at 0.7 at 
Week 28.   
 
Effect size is most meaningful when the testing outcome is the primary endpoint 
and the study is powered to ascertain the difference.  Neither of these was true of 
study OB-301 and therefore another approach used in this review to assess the 
clinical relevance of PHEN/TPM treatment on cognitive function was to evaluate 
RBANS outliers.  The Division requested that the applicant provide the number 
and frequency of individuals who had a decrease of 1.5 standard deviations from 
baseline scores across treatment groups (Table 57).  A 1.5 standard deviation 
decrement in function could be considered clinically relevant for an individual.  
For the Total Index Score a higher proportion of high-dose PHEN/TPM 
individuals experienced a 1.5 SD decrease compared to the other treatment 
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groups.  In the Attention domain, mid- and high-dose PHEN/TPM had a similar 
percentage of individuals with a 1.5 SD decrease.   
 
Table 57:  Study OB-301:  Summary of individuals with a decrease of 1.5 
standard deviations from baseline in RBANS total and domain scores  

 
 

 
 

Placebo
N=85 
n (%) 

PHEN 
7.5 
N=88 
n (%) 

TPM 
46 
N=89 
n (%) 

PHEN/TPM 
7.5/46 
N=91 
n (%) 

PHEN 
15 
N=91 
n (%) 

TPM 92 
N=94 
n (%) 

PHEN/TPM 
15/92 
N=95 
n (%) 

RBANS Total Score 0 0 2 (2.2) 0 0 3 (3.2) 5 (5.3) 
Attention 2 (2.4) 0 8 (9.0) 8 (8.8) 1 (1.1) 15 

(16.0) 
8 (8.5) 

Language 2 (2.4) 3 (3.4) 1 (1.1) 5 (5.5) 2 (2.2) 8 (8.5) 3 (3.2) 
Delayed Memory 4 (4.7) 1 (1.1) 2 (2.2) 3 (3.3) 4 (4.4) 2 (2.1) 6 (6.3) 
Immediate Memory 2 (2.4) 3 (3.4) 1 (1.1) 0 0 4 (4.3) 2 (2.1) 
Visuospatial/Constructional 6 (7.1) 6 (6.8) 6 (6.7) 5 (5.5) 10 

(11.1) 
3 (3.2) 10 (10.5) 

Source:  Applicant’s Table 84, Submission 22 Response to IR 
 
In conclusion, relative to placebo, the RBANS study demonstrated that 
topiramate, given either alone or in combination with phentermine, produced 
statistically significant and clinically relevant negative effects on cognitive 
function, as assessed by the Total Index scores.  Data from RBANS as well as 
the collected cognitive targeted medical events suggest that the addition of 
phentermine does not mitigate all of the cognitive effects of topiramate.  
However, the data suggest that the use of the mid-dose PHEN/TPM may have 
less of an effect on cognitive function than TPM 92 mg most likely related to the 
lower amount of topiramate.   
 
Psychomotor functioning Study OB-205 
 
Study OB-205 was a randomized, double-blind, placebo-controlled, cross-over 
study to evaluate the effects of PHEN/TPM compared to placebo on 
psychomotor performance.  In Study OB-205, the primary endpoint was the 
Pathfinder Number (PFN) Score obtained from the CogScreen® Pathfinder 
Number Test. This is a computer analog of the Trail Making Test which is widely 
used in neuropsychology and psychopharmacology research. The Trail Making 
Test is well known for its sensitivity to the effects of drugs, head trauma, and 
brain dysfunction. It is also a validated measure of psychomotor performance. 
The PFN Score was calculated from the reaction time for correct responses and 
the coordination error score. This score takes into consideration both speed and 
accuracy.   
 
Results demonstrate that PHEN/TPM is comparable to placebo in its effect on 
the primary measure of motor speed and coordination that requires visual 
scanning, sequencing and tracking (PFN Score). In contrast, on the same 
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measure, performance was significantly worse than placebo following 
administration of alcohol at 0.10 and 0.07 Breath Alcohol Concentration (BrAC) 
levels. 
  
Analysis of the components scores for the Pathfinder task showed that there was 
a small, but statistically significant slowing when taking high-dose PHEN/TPM, 
which was offset by significantly better coordination scores than when taking 
placebo.  
 
There appeared to be a mild, dose-related effect on aspects of attention; 
specifically, speed of information processing and (to a lesser extent) working 
memory. The applicant concluded this effect is not considered likely to adversely 
affect daily activities. When compared to the effect of alcohol on these measures, 
the impact of high-dose PHEN/TPM was most comparable to that seen at a 0.07 
BrAC level.   
 
The applicant concluded that the findings from Study OB-205 suggest that 
psychomotor functioning does not appear to be perturbed by PHEN/TPM in 
healthy overweight and obese individuals. On the other hand, mild cognitive 
effects on aspects of attention (i.e., information processing speed and working 
memory) were found for high-dose PHEN/TPM.  The applicant did not provide 
any data to support their claim that the dose-related decreases in attention were 
not clinically meaningful. 

7.4 Supportive Safety Results 

7.4.1 Common Adverse Events 

In study OB-301, the most common adverse events defined as 5% in any 
treatment group are listed in Table 58.  The preferred terms that occurred on 
PHEN/TPM treatment with a higher frequency of at least 2% compared to either 
of the components alone are headache, parathesia, dysgeusia, dizziness, 
disturbance in attention, dry mouth, constipation, diarrhea, amnesia, upper 
abdominal pain, flatulence, fatigue, irritability, feeling jittery, insomnia,  back pain, 
myalgia, dry eye, cough, epistaxis, irregular menstruation, palpitations.  The 
adverse events noted in the PHEN/TPM treatment groups are consistent with the 
known safety profile of phentermine and topiramate when taken alone. 
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Table 58:  Study OB-301:  Number and frequency of TEAE ( 5% in any 
treatment group) by SOC and preferred term (safety set) 

 Placebo 
 
N=109 
n (%) 

PHEN 
7.5 
N=109 
n (%) 

TPM 46 
 
N=108 
n (%) 

PHEN/TPM 
7.5/46 
N=107 
n (%) 

PHEN 
15 
N=108 
n (%) 

TPM 92 
 
N=107 
n (%) 

PHEN/TPM 
15/92 
N=108 
n (%) 

Infections and 
infestations 

       

Upper respiratory tract 
infection 

12 (11.0) 9 (8.3) 13 (12.3) 14 (13.2) 9 (8.3) 14 
(13.1) 

14 (13.0) 

Nasopharyngitis 11 (10.1) 6 (5.5) 10 (9.4) 3 (2.8) 10 (9.3) 9 (8.4) 11 (10.2) 
Influenza 5 (4.6) 3 (2.8) 6 (5.7) 6 (5.7) 5 (4.6) 2 (1.9) 6 (5.6) 
Sinusitis 6 (5.5) 3 (2.8) 5 (4.7) 2 (1.9) 8 (7.4) 5 (4.7) 4 (3.7) 
Bronchitis 3 (2.8) 2 (1.8) 2 (1.9) 6 (5.7) 3 (2.8) 2 (1.9) 5 (4.6) 
Nervous system 
disorder 

       

Headache 14 (12.8) 14 
(12.8) 

8 (7.5) 16 (15.1) 11 (10.2) 11 
(10.3) 

17 (15.7) 

Paresthesia 4 (3.7) 3 (2.8) 11 (11.3) 18 (17.0) 5 (4.6) 24 
(22.4) 

25 (23.1) 

Dysgeusia 0 1 (0.9) 7 (6.6) 9 (8.5) 1 (0.9) 2 (1.9) 16 (14.8) 
Dizziness 2 (1.8) 5 (4.6) 7 (6.6) 4 (3.8) 3 (2.8) 4 (3.7) 9 (8.3) 
Disturbance in attention 1 (0.9) 1 (0.9) 2 (1.9) 7 (6.6) 1 (0.9) 4 (3.7) 4 (3.7) 
Gastrointestinal 
disorders 

       

Dry mouth 0 8 (7.3) 7 (6.6) 14 (13.2) 13 (12.0) 7 (6.5) 20 (18.5) 
Constipation 9 (8.3) 4 (3.7) 7 (6.6) 7 (6.6) 9 (8.3) 6 (5.6) 17 (15.7) 
Nausea 5 (4.6) 5 (4.6) 8 (7.5) 9 (8.5) 6 (5.6) 5 (4.7) 8 (7.4) 
Diarrhea 5 (4.6) 1 (0.9) 3 (2.8) 4 (3.8) 4 (3.7) 6 (5.6) 6 (5.6) 
General disorders and 
administration site 
conditions 

       

Fatigue 7 (6.4) 3 (2.8) 8 (7.5) 6 (5.7) 6 (5.6) 7 (6.5) 10 (9.3) 
Irritability 2 (1.8) 6 (5.5) 3 (2.8) 2 (1.9) 2 (1.9) 1 (0.9) 5 (4.6) 
Psychiatric disorders        
Insomnia 6(5.5) 7 (6.4) 4 (3.8) 13 (12.3) 12 (11.1) 5 (4.7) 11 (10.2) 
Musculoskeletal and 
connective tissue 
disorders 

       

Back pain 6 (5.5) 9 (8.3) 4 (3.8) 3 (2.8) 0 3 (2.8) 8 (7.4) 
Eye disorders        
Vision blurred 5 (4.6) 6 (5.5) 8 (7.5) 7 (6.6) 7 (6.5) 7 (6.5) 5 (4.6) 
Respiratory, thoracic, 
and mediastinal 
disorders 

       

Cough 7 (6.4) 2 (1.8) 4 (3.8) 1 (0.9) 6 (5.6) 1 (0.9) 9 (8.3) 
Source:  Table 57, Pg 118, OB-301 CSR 

 
There was a higher incidence of TEAEs in the PHEN/TPM groups as compared 
to the placebo group in the 1-year safety cohort (Table 59).  The organ system 
classifications with the most common TEAEs and largest differences between 
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PHEN/TPM-treated and placebo-treated groups were nervous, gastrointestinal, 
and psychiatric systems.  The Cardiac disorders SOC also demonstrated a 
higher incidence of TEAEs in the PHEN/TPM compared to the placebo group 
although the overall incidence was smaller than the previously mentioned organ 
systems.   
 
Overall the most common TEAE was paresthesia, which was observed in 
approximately 20% of individuals treated with the highest dose of PHEN/TPM 
compared with approximately 2% in the placebo group.  Many TEAEs appeared 
to show a clear or suggestive dose-response relationship.  These TEAEs 
included:  dry mouth, constipation, paresthesia, dysgeusia, dizziness, 
hypoaesthesia, disturbance in attention, irritability, insomnia, alopecia, cough, 
and hypokalemia.  Although a clear dose response was not observed with the 
TEAE of palpitations, it bears noting that all treatment doses of PHEN/TPM 
exhibited a higher incidence of palpitations compared to placebo.  
 
Table 59:  Number and incidence of treatment-emergent adverse events by 
system organ class - 1-year cohort (safety set) 

 Placebo 
 

N=1561 
n (%) 

PHEN/TPM 
3.75/23 
N=240 
n (%) 

PHEN/TPM 
7.5/46 
N=498 
n (%) 

PHEN/TPM 
15/92 

N=1580 
n (%) 

PHEN/TPM 
Total 

N=2318 
n (%) 

Total 1186 (76.0) 192 (80.0) 424 (85.1) 1377 (87.2) 1993 (86.0) 
Infections and Infestations 644 (41.3) 126 (52.5) 219 (44.0) 730 (46.2) 1075 (46.4) 
Gastrointestinal disorders 394 (25.2) 73 (30.4) 195 (39.2) 724 (45.8) 992 (42.8) 
Nervous system disorders 317 (20.3) 58 (24.2) 182 (36.5) 685 (43.4) 925 (39.9) 

Musculoskeletal and 
connective tissue disorders 

319 (20.4) 48 (20.0) 107 (21.5) 340 (21.5) 495 (21.4) 

Psychiatric disorders 172 (11.0) 34 (14.2) 74 (14.9) 362 (22.9) 470 (20.3) 
General disorders and 

administration site conditions 
200 (12.8) 32 (13.3) 83 (16.7) 303 (19.2) 418 (18.0) 

Eye disorders 163 (10.4) 32 (13.3) 72 (14.5) 236 (14.9) 340 (14.7) 
Respiratory, thoracic and 

mediastinal disorders 
193 (12.4) 33 913.8) 64 (12.9) 254 (16.1) 351 (15.1) 

Skin and subcutaneous tissue 
disorders 

145 (9.3) 17 (7.1) 65 (13.1) 244 (15.4) 326 (14.1) 

Injury, poisoning, and 
procedural complications 

193 (12.4) 19 (7.9) 77 (15.5) 197 (12.5) 293 (12.6) 

Metabolism and nutrition 
disorders 

121 (7.8) 12 (5.0) 50 (10.0) 158 (10.0) 220 (9.5) 

Investigations 108 (6.9) 16 (6.7) 40 (8.0) 139 (8.8) 195 (8.4) 
Reproductive system and 

breast disorders 
62 (4.0) 15 (6.30 25 (5.0) 114 (7.2) 154 (6.6) 

Vascular disorders 91 (5.8) 10 (4.2) 27 (5.4) 76 (4.8) 113 (4.9) 
Renal and urinary disorders 39 (2.5) 9 (3.8) 10 (2.0) 82 (5.2) 101 (4.4) 
Ear and labyrinth disorders 38 (2.4) 5 (2.1) 21 (4.2) 65 (4.1) 91 (3.9) 

Cardiac disorders 28 (1.8) 4 (1.7) 19 (3.8) 56 (3.5) 79 (3.4) 
Immune system disorders 45 (2.9) 5 92.1) 10 (2.0) 31 (2.0) 46 (2.0) 
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 Placebo 
 

N=1561 
n (%) 

PHEN/TPM 
3.75/23 
N=240 
n (%) 

PHEN/TPM 
7.5/46 
N=498 
n (%) 

PHEN/TPM 
15/92 

N=1580 
n (%) 

PHEN/TPM 
Total 

N=2318 
n (%) 

Neoplasms benign, malignant, 
and unspecified (incl cysts and 

polyps) 

23 (1.5) 1 (0.4) 7 (1.4) 26 (1.6) 34 (1.5) 

Hepatobiliary disorders 12 (0.8) 3 (1.3) 2 (0.4) 22 (1.4) 27 (1.2) 
Endocrine disorders 12 (0.8) 1 (0.4) 4 (0.8) 13 (0.8) 18 (0.8) 

Blood and lymphatic system 
disorders 

19 (1.2) 2 (0.8) 6 (1.2) 24 (1.5) 32 (1.4) 

Congenital, familial and 
genetic disorders 

1 (0.1) 0 0 6 (0.4) 6 (0.3) 

Social circumstances 0 0 1 (0.2) 6 (0.4) 7 (0.3) 
Surgical and medical 

procedures 
1 (0.1) 0 0 0 0 

Source:  Applicant’s Post-text table 43, Pg 935 ISS 
 
Table 60:  Incidence of most common treatment emergent adverse events 
occurring in 2% of individuals and more frequently with PHEN/TPM than 
placebo in 1-year cohort (safety set) 

Treatment emergent events observed in 2% of individuals and more frequently with 
PHEN/TPM than placebo in 1-year cohort 
 Placebo 

 
N=1561 
n (%) 

PHEN/TPM 
3.75/23 
N=240 
n (%) 

PHEN/TPM 
7.5/46 
N=498 
n (%) 

PHEN/TPM 
15/92 
N=1580 
n (%) 

Infections and Infestations     
Upper respiratory tract infection 200 

(12.8) 
38 (15.8) 61 (12.2) 213 (13.5) 

Nasopharyngitis 125 (8.0) 30 (12.5) 53 (10.6) 149 (9.4) 
Sinusitis 98 (6.3) 18 (7.5) 34 (6.8) 123 (7.8) 

Bronchitis 66 (4.2) 16 (6.7) 22 (4.4) 85 (5.4) 
Influenza 69 (4.4) 18 (7.5) 23 (4.6) 69 (4.4) 

Urinary tract infection 56 (3.6) 8 (3.3) 26 (5.2) 82 (5.2) 
Gastroenteritis viral 45 (2.9) 8 (3.3) 13 (2.6) 43 (2.7) 

Gastroenteritis 35 (2.2) 2 (0.8) 11 (2.2) 40 (2.5) 
Gastrointestinal     

Dry mouth 43 (2.8) 16 (6.7) 67 (13.5) 301 (19.1) 
Constipation 96 (6.1) 19 (7.9) 75 (15.1) 255 (16.1) 

Nausea 69 (4.4) 14 (5.8) 18 (3.6) 114 (7.2) 
Diarrhea 76 (4.9) 12 (5.0) 32 (6.4) 89 (5.6) 

Dyspepsia 27 (1.7) 5 (2.1) 11 (2.2) 45 (2.8) 
Gastroesophageal reflux 

disease 
21 (1.3) 2 (0.8) 16 (3.2) 41 (2.6) 

Abdominal pain 30 (1.9) 4 (1.7) 8 (1.6) 31 (2.0) 
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Treatment emergent events observed in 2% of individuals and more frequently with 
PHEN/TPM than placebo in 1-year cohort 
 Placebo 

 
N=1561 
n (%) 

PHEN/TPM 
3.75/23 
N=240 
n (%) 

PHEN/TPM 
7.5/46 
N=498 
n (%) 

PHEN/TPM 
15/92 
N=1580 
n (%) 

Vomiting 31 (2.0) 5 (2.1) 7 (1.4) 30 (1.9) 
Oral paresthesia 4 (0.3) 1 (0.4) 3 (0.6) 35 (2.2) 

Nervous system disorders     
Paresthesia 30 (1.9) 10 (4.2) 68 (13.7) 315 (19.9) 
Headache 145 (9.3) 25 (10.4) 35 (7.0) 167 (10.6) 
Dysgeusia 17 (1.1) 3 (1.3) 37 (7.4) 149 (9.4) 
Dizziness 53 (3.4) 7 (2.9) 36 (7.2) 136 (8.6) 

Hypoaesthesia 19 (1.2) 2 (0.8) 18 (3.6) 58 (3.7) 
Disturbance in attention 10 (0.6) 1 (0.4) 10 (2.0) 55 (3.5) 

Musculoskeletal     
Back pain 80 (5.1) 13 (5.4) 28 (5.6) 105 (6.6) 
Arthralgia 75 (4.8) 11 (4.6) 23 (4.6) 68 (4.3) 

Pain in extremity 44 (2.8) 5 (2.1) 15 (3.0) 48 (3.0) 
Muscle spasms 35 (2.2) 7 (2.9) 14 (2.8) 46 (2.9) 

Musculoskeletal pain 18 (1.2) 2 (0.8) 15 (3.0) 25 (1.6) 
Neck pain 20 (1.3) 3 (1.3) 11 (2.2) 19 (1.2) 

Psychiatric disorders      
Insomnia 74 (4.7) 12 (5.0) 29 (5.8) 148 (9.4) 

Depression 35 (2.2) 8 (3.3) 14 (2.8) 68 (4.3) 
Anxiety 29 (1.9) 7 (2.9) 9 (1.8) 65 (4.1) 

General disorders     
Fatigue 67 (4.3) 12 (5.0) 22 (4.4) 93 (5.9) 

Irritability 11 (0.7) 4 (1.7) 13 (2.6) 58 (3.7) 
Thirst 11 (0.7) 5 (2.1) 9 (1.8) 31 (2.0) 

Chest discomfort 7 (0.4) 5 (2.1) 1 (.2) 14 (0.9) 
Respiratory, thoracic, and 
mediastinal disorders 

    

Cough 54 (3.5) 8 (3.3) 19 (3.8) 76 (4.8) 
Sinus congestion 32 (2.0) 6 (2.5) 13 (2.6) 31 (2.0) 

Pharyngolaryngeal pain 32 (2.0) 6 (2.5) 6 (1.2) 36 (2.3) 
Nasal congestion 22 (1.4) 4 (1.7) 6 (1.2) 31 (2.0) 

Eye disorders     
Vision blurred 55 (3.5) 15 (6.3) 20 (4.0) 86 (5.4) 

Eye pain 22 (1.4) 5 (2.1) 11 (2.2) 35 (2.2) 
Dry eye 12 (0.8) 2 (0.8) 7 (1.4) 39 (2.5) 

Injury, poisoning, and 
procedural pain 

    

Procedural pain 26 (1.7) 5 (2.1) 12 (2.4) 30 (1.9) 
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Treatment emergent events observed in 2% of individuals and more frequently with 
PHEN/TPM than placebo in 1-year cohort 
 Placebo 

 
N=1561 
n (%) 

PHEN/TPM 
3.75/23 
N=240 
n (%) 

PHEN/TPM 
7.5/46 
N=498 
n (%) 

PHEN/TPM 
15/92 
N=1580 
n (%) 

Joint sprain 23 (1.5) 0 10 (2.0) 16 (1.0) 
Skin and subcutaneous tissue     

Alopecia 11 (0.7) 5 (2.1) 13 (2.6) 59 (3.7) 
Rash 34 (2.2) 4 (1.7) 10 (2.0) 41 (2.6) 

Metabolism and nutrition     
Decreased appetite 10 (0.6) 5 (2.1) 9 (1.8) 23 (1.5) 

Hypokalemia 6 (0.4) 1 (0.4) 7 (1.4) 40 (2.5) 
Reproductive system and 
breast disorders 

    

Dysmenorrhea 3 (0.2) 5 (2.1) 2 (0.4) 13 (0.8) 
Cardiac      

Palpitations 12 (0.8) 2 (0.8) 12 (2.4) 27 (1.7) 
Source:  Applicant Table 43, Pg 935 ISS 

 

7.4.2 Laboratory Findings 

Assessment of serum bicarbonate values as a marker of metabolic acidosis is 
described in Section 7.3.4.  Laboratory findings pertaining to drug-induced liver 
injury, potassium balance, and renal function are described below.   
 
Assessment of drug-induced liver injury 
 
Overall the incidences of ALT and AST elevations were similar between 
treatment groups.  There were no incidences of subjects with ALT or AST values 
>20x ULN (Table 61). 
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Table 61:  Hepatic biochemistry:  Categorical increase in liver enzymes in 
1-year cohort (safety set) 
 Placebo 

 
N=1561 
n (%) 

PHEN/TPM
Total 
N=2318 
n (%) 

ALT elevation   
>3x ULN 15 (1.0) 21 (0.9) 
>5x ULN 5 (0.3) 7 (0.3) 

>10x ULN 1 (0.1) 4 (0.2) 
>20x ULN 0 0 

AST elevation   
>3x ULN 12 (0.8) 9 (0.4) 
>5x ULN 4 (0.3) 7 (0.3) 

>10x ULN 1 (0.1) 3 (0.1) 
>20x ULN 0 0 

Total bilirubin   
>2x ULN 3 (0.2) 2 (0.1) 

ALT/AST 3x ULN and total bilirubin 1.5x ULN 1 (0.1) 2 (0.1) 
ALT/AST 3x ULN and total bilirubin 2x ULN 1 (0.1) 1 (0.1) 
Source:  Applicant’s Table 17,18 response to information request 12 February 2010 
  
 
Evidence for potential severe hepatotoxicity may be signaled by a set of findings 
called Hy’s Law.  These findings consist of an increased rate of transaminase 
elevations, no significant evidence of obstruction, and a rise in bilirubin to 2x ULN 
in the absence of concurrent hepatic infection, hepatotoxic drugs, or injury.  
 
There were two incidences of elevated transaminase levels with total bilirubin 
elevated 2x ULN; one in the placebo group (Subject OB-302/144-008) and one in 
the high-dose PHEN/TPM group (Subject OB-202/0814).  Both were associated 
with the concurrent SAE of cholelithiasis.   
 
There was an additional incidence of elevated liver transaminases and bilirubin 
levels in Subject OB 302/182-005, a 38-year-old Caucasian female with normal 
labs at baseline.   She was randomized to PHEN/TPM 15/92 mg on 

  On Study Day 29 , laboratory testing revealed elevated liver 
enzymes with an ALT of 128 U/L (normal range, 6–41 U/L), an AST of 55 U/L 
(normal range, 9–34 U/L), a total bilirubin of 1.6 mg/dL (normal range, 0.1–1.1 
mg/dL), a direct bilirubin of 0.4 mg/dL (normal range, 0–0.2 mg/dL), and an 
alkaline phosphatase of 60 U/L (normal range, 37–116 U/L).  On Study Day 41, 
repeat laboratory testing showed liver function tests to be declining but still 
elevated, with an ALT of 64 U/L, an AST of 39 U/L, a total bilirubin of 1.5 mg/dL, 
a direct bilirubin of 0.4 mg/dL, and an alkaline phosphatase of 62 U/L. On Study 

(b) (6)

(b) (6)

(b) (6)
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Day 56 , the subject was treated for an upper respiratory infection 
with azithromycin. This course of treatment was completed on Study Day 62 

. Subsequently, on Study Day 64 laboratory testing 
revealed an ALT of 327 U/L, an AST of 101 U/L, a total bilirubin of 2.2 mg/dL, a 
direct bilirubin of 0.6 mg/dL, and an alkaline phosphatase of 71 U/L. The subject 
was reportedly without jaundice or other symptoms, and there was no record of 
alcohol abuse. The study drug was permanently discontinued on Study Day 66.  
The subject withdrew consent on Study Day 105 and refused further follow-up 
from the study site, but did subsequently report to the site that her “levels” had 
returned to normal (values unknown) after discontinuing from the study.   
 
These cases of concomitant increases in liver transaminases and bilirubin do not 
qualify as Hy’s law cases based on the concurrent illness of cholelithiasis in two 
subjects and concomitant use of azithromycin in one.  Azithromycin is hepatically 
cleared and according to azithromycin labeling has been associated in post-
marketing reports with rare cholestatic jaundice as well as hepatic necrosis and 
hepatic failure.43 
 
In the post-marketing section of the TOPAMAX label, hepatic failure, including 
fatalities, is listed.  In the 6-month and 1-year cohorts in the ISS, OB-201, DM-
231, and OB-205 there were no incidences of treatment-emergent hepatic failure, 
jaundice, or hepatitis in a PHEN/TPM treated individual. 
 
Assessment of hypokalemia 
 
Co-administration of non-potassium sparing diuretics may potentiate the carbonic 
anhydrase inhibition of topiramate resulting in hypokalemia.  The adverse events 
related to hypokalemia reported were less than 3% for placebo- and PHEN/TPM-
exposed individuals within the 1-year safety cohort.  The applicant was asked to 
conduct additional analyses summarizing the incidence of hypokalemia by 
categorical cutoffs.  These analyses are presented below for all individuals and 
subdivided by concomitant non-potassium sparing diuretics use.  A higher 
incidence of hypokalemia suggesting a dose-response relationship was 
observed.  Within the 1-year safety cohort approximately 9.1% of PHEN/TPM-
exposed individuals versus 2.4% of placebo-exposed individuals had a 
potassium <3.5 mmol/L.  The majority of individuals with hypokalemia were 
taking a non-potassium sparing diuretic.  Almost a quarter of PHEN/TPM-treated 
individuals on non-potassium sparing diuretics experienced a potassium of <3.5 
mmol/L versus 6.5% in placebo-treated.  Moreover, four PHEN/TPM-exposed 
individuals versus no placebo-exposed individuals had a persistent markedly low 
potassium of less than 3.0 mmol/L.  PHEN/TPM exposure alone caused a higher 

                                            
43 
http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm?fuseaction=Search.Label Appr
ovalHistory 

(b) (6)

(b) (6)

(b) (6) (b) (6)
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incidence of hypokalemia compared to placebo alone, however no one had a 
markedly low or persistent potassium of less than 3.0 mmol/L.  Roughly 3% of 
PHEN/TPM-treated individuals were started on potassium supplements versus to 
1% of placebo-treated individuals. 
Table 62:  Incidence of hypokalemia in 1-year cohort (safety set) 

 Placebo 
 
N=1516 
n (%) 

PHEN/TPM 
3.75/23 
N=240 
n (%) 

PHEN/TPM 
7.5/46 
N=498 
n (%) 

PHEN/TPM 
15/92 
N=1580 
n (%) 

PHEN/TPM 
Total 
N=2318 

All individuals 
Potassium <3.5 mmol/L at any 
time 

37 (2.4) 10 (4.2) 41 (8.2) 160 (10.1) 211 (9.1) 

Persistent Potassium <3.5 
mmol/L 

17 (1.1) 1 (0.4) 18 (3.6) 77 (4.9) 96 (4.1) 

Potassium <3 mmol/L and >0.5 
mmol/L from baseline 

0 0 1 (.2) 11 (0.7) 12 (0.5) 

Persistent Potassium <3.0 
mmol/L 

0 0 1 (0.2) 3 (0.2) 4 (0.2) 

Individuals taking non-K sparing diuretic 
 Placebo 

n (%) 
N=476 

PHEN/TPM 
3.75/23 
N=43 
n (%) 

PHEN/TPM 
7.5/46 
N=215 
n (%) 

PHEN/TPM 
15/92 
N=484 
n (%) 

Any 
PHEN/TPM 
N=742 

Potassium <3.5 mmol/L at any 
time 

31 (6.5) 7 (16.3) 37 (17.2) 124 (25.6) 168 (22.6) 

Persistent Potassium <3.5 
mmol/L 

14 (2.9) 1 (2.3) 16 (7.4) 68 (14.0) 85 (11.5) 

Potassium <3 mmol/L and >0.5 
mmol/L from baseline 

0 0 1 (0.5) 11 (2.3) 12 (1.6) 

Persistent Potassium <3.0 
mmol/L 

0 0 1 (0.5) 3 (0.6) 4 (0.5) 

Individuals not-taking non-K sparing diuretic 
 Placebo 

n (%) 
N=1085 

PHEN/TPM 
3.75/23 
N=197 
n (%) 

PHEN/TPM 
7.5/46 
N=283 
n (%) 

PHEN/TPM 
15/92 
N=1096 
n (%) 

Any 
PHEN/TPM 
N=1576 

Potassium <3.5 mmol/L at any 
time 

6 (0.6) 3 (1.5) 4 (1.4) 36 (3.3) 43 (2.7) 

Persistent Potassium <3.5 
mmol/L 

3 (0.3) 0 2 (0.7) 9 (0.8) 11 (0.7) 

Potassium <3 mmol/L and >0.5 
mmol/L from baseline 

0 0 0 0 0 

Persistent Potassium <3.0 
mmol/L 

0 0 0 0 0 

Source:  Response to information request submitted 21 April 2010, Table 47.1 
Includes data from studies OB-202, DM-230, OB-302, and OB-303 
1Persistence is defined as two consecutive visits below the given threshold or a value below the given 
threshold at the final visit 

 
Renal–related adverse events/biochemistry 
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PHEN/TPM is primarily cleared through the kidney.  The incidence of renal and 
urinary disorders treatment emergent adverse events were higher in the 
PHEN/TPM-exposed group compared to the placebo-exposed group in the 1-
safety year cohort.  However, the incidences of the preferred terms did not 
exceed 2% for any treatment groups.  The most common TEAE was pollakiuria 
for placebo and PHEN/TPM-exposed individuals.  The incidences of renal failure 
by adverse event are listed below.  In the 1-year safety cohort, two individuals in 
the placebo group and six individuals in the PHEN/TPM group experienced renal 
insufficiency.  Of the six PHEN/TPM-exposed individuals, none were classified as 
a serious adverse event, and only two discontinued due to this adverse event.   
 
A 67-year-old African American woman randomized to high-dose PHEN/TPM 
experienced an increase in her creatinine from baseline of 1.07 mg/dL (normal 
range, 0.5-1.4 mg/dL) to 1.49 mg/dL on study day 196.  Study drug was 
discontinued on study day 212.  Approximately a week after study drug 
discontinuation, her creatinine had decreased to 1.22 mg/dL.   
 
The second person to discontinue was a 48-year-old Caucasian man who was 
randomized to high-dose PHEN/TPM.  On study day 13, he experienced an 
acute gout flareup that required steroid treatment.  On study day 47, he 
developed chronic kidney disease (not otherwise defined) and was started on 
lisinopirl and discontinued from study drug.   
 
The number and percentage of individuals with serum creatinine elevations 
increased >100% above the baseline value (doubling of serum creatinine) at any 
time post randomization was 3 (0.2%) in the high-dose PHEN/TPM group versus 
none in the placebo group.  
Table 63:  Summary of treatment-emergent renal failure - 1-year cohort 
(safety set) 

 Placebo
 
N=1561 
n (%) 

PHEN/TPM 
Total 
N=2318 
n (%) 

Renal and urinary disorders 
TOTAL 

39 (2.5) 101 (4.4) 

Renal failure acute 1 (0.1) 2 (0.1) 
Renal failure chronic 1 (0.1) 2 (0.1) 

Renal failure (unspecified) 0 2 (0.1) 
Source:  Applicant’s Table 15, 43, Pg 324, 935 ISS 

7.4.3 Vital Signs 

Vital Signs assessment 
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 Placebo 
N=1561 
n (%) 

PHEN/TPM 
3.75/23 
N=240 
n (%) 

PHEN/TPM 
7.5/46 
N=498 
N (%) 

PHEN/TPM 
15/92 
N=1580 
n (%) 

>10 mmHg 465 (29.8) 76 (31.7) 147 (29.5) 469 (29.7) 
>15 mmHg 247 (15.8) 35 (14.6) 63 (12.7) 234 (14.8) 
>20 mmHg 100 (6.4) 10 (4.2) 27 (5.4) 81 (5.1) 
Data from studies OB-202/DM-230, OB-302, and OB-303 are included. 
All measurements during the double-blind treatment period are considered.  
Source:  Applicant’s Table 36, Pg 119 ISS 

 
Heart rate 
Mean heart rate was increased in all PHEN/TPM-treatment groups compared to the 
placebo-treatment group.  Overall, PHEN/TPM-treated groups had a higher frequency 
of categorical increases in heart rate compared to the placebo groups.  The largest 
increases were observed in individuals treated with high-dose PHEN/TPM. 
Table 66: Mean changes in heart rate (bpm) from baseline – 1-year cohort (safety 
set)  

 Placebo 
 

PHEN/TPM 
3.75/23 

PHEN/TPM 
7.5/46 

PHEN/TPM 
15/92 

Heart rate (bpm)     
n [1] 1532 234 488 1553 
Baseline mean (SD) 72.5 (9.58) 72.3 (9.22) 72.2 

(10.07) 
72.7 (9.87) 

Mean change (SD) 0 (10.19) 1.3 (10.32) 0.6 (10.18) 1.6 (10.28) 
Data from studies OB-202/DM-230, OB-302, and OB-303 are included. 
[1] n is the number of individuals with baseline and endpoint measurements 
All measurements during the double-blind treatment period are considered.  
Source:  Applicant’s Table 35, Pg 118ISS 

 
Table 67:  Summary of categorical increases in heart rate (bpm) during double-
blind treatment – 1-year cohort (safety set) 

 Placebo 
N=1561 
n (%) 

PHEN/TPM 
3.75/23 
N=240 
n (%) 

PHEN/TPM 
7.5/46 
N=498 
n (%) 

PHEN/TPM 
15/92 
N=1580 
n (%) 

Heart rate     
>5 bpm 1021 (65.4) 168 (70.0) 372 (74.7) 1228 (77.7) 
>10 bpm 657 (42.1) 120 (50.0) 251 (50.4) 887 (56.1) 
>15 bpm 410 (26.3) 79 (32.9) 165 (33.1) 590 (37.3) 
>20 bpm 186 (11.9) 36 (15.0) 67 (13.5) 309 (19.6) 
Source:  Applicant’s Table 36, Pg 119 ISS 

7.4.4 Electrocardiograms (ECGs) 

A thorough QT study was reviewed by the Agency’s interdisciplinary review team for QT 
studies.  According to their review, the effect of PHEN/TPM on the QTc interval was 
evaluated in a randomized, double-blind, placebo- and active-controlled (400 mg 
moxifloxacin), parallel group/crossover thorough QT/QTc study. A total of 54 healthy 
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individuals were administered PHEN/TPM 7.5/46 mg at steady state and then titrated to 
PHEN/TPM 22.5/138 mg at steady state. In a study with demonstrated ability to detect 
small effects, the upper bound of the 90% confidence interval for the largest placebo-
adjusted, baseline-corrected QTc based on study-specific correction was below 10 
msec, the threshold for regulatory concern. 

7.4.5 Special Safety Studies/Clinical Trials 

Study OB-105 and OB-106 studied individuals with hepatic and renal impairment, 
respectively.  Please refer to Dr. Johnny Lau’s review of these studies.  Due to a 60% 
increase in phentermine exposure in persons with moderate hepatic impairment, the 
clinical/pharmacology division recommended patients with moderate hepatic impairment 
should not exceed the PHEN/TPM 7.5/46 mg dose.  Persons with severe hepatic 
impairment were not studied. 
 
Patients with moderate and severe renal impairment experienced an approximately 
100% increase in phentermine and topiramate exposures compared to healthy 
volunteers.  The clinical/pharmacology division recommended patients with moderate 
and severe renal impairment should not exceed the PHEN/TPM 7.5/46 mg dose. 

7.4.6 Immunogenicity 

None 

7.5 Other Safety Explorations 

7.5.1 Dose Dependency for Adverse Events 

Please see Dr. Justin Earp’s review for further details on dose-response relationships 
regarding adverse events.  In summary, a dose-response relationship was identified for 
for several adverse events including those related to metabolic acidosis, psychiatric, 
cognitive, and sensory events.   
 
Decreases in serum bicarbonate values were observed in a dose-dependent manner 
with PHEN/TPM treatment in the 1-year safety cohort (Table 68). 
Table 68:  Abnormal bicarbonate values (<21 mEq/L) 1- year cohort 

 Placebo  
 
N=1561 
n (%) 

PHEN/TPM 
3.75/23 
N=240 
n (%) 

PHEN/TPM 
7.5/46 
N=498 
n (%) 

PHEN/TPM 
15/92 
N=1580 
n (%) 

Any time post-randomization 92 (5.9) 39 (16.3) 112 (22.5) 474 (30.0) 
At Final Visit 28 (1.8) 13 (5.4) 18 (3.6) 124 (7.8) 

During titration phase 34 (2.2) 18 (7.5) 42 (8.4) 240 (15.2) 
During maintenance phase 66 (4.2) 31 (12.9) 88 (17.7) 355 (22.5) 
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 Placebo  
 
N=1561 
n (%) 

PHEN/TPM 
3.75/23 
N=240 
n (%) 

PHEN/TPM 
7.5/46 
N=498 
n (%) 

PHEN/TPM 
15/92 
N=1580 
n (%) 

Persistence[1] 33 (2.1) 21 (8.8) 32 (6.4) 203 (12.8) 
Includes data from studies OB-202, DM-230, OB-302, and OB-303 
1Persistence is defined as two consecutive visits below the given threshold or a value below the given 
threshold at the final visit 
Source:  Applicant’s Table 2.1 Response to IR 17 May 2010 Submission 22 

 
The cumulative adverse event rates of anxiety, depression, suicidal ideation, and 
insomnia in the 1-year safety cohort are depicted in Figure 21.  A dose-response curve 
is suggested for insomnia, anxiety, and depression.  The numbers of suicidal ideations 
were too small to generate a conclusion regarding dose dependency. 
Figure 21:  Cumulative adverse event rate (psychiatric events of interest) 1-year 
cohort (safety set) 

 
 
Dose-response relationships were also apparent for the neurocognitive adverse events 
of memory impairment and disturbance in attention.  The adverse event terms of 
cognitive disorder and speech disorder had too few events to generate conclusions on 
dose dependency.   
Figure 22:  Cumulative adverse event rates (neurocognitive events of interest) 1-
year cohort (safety set) 
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Figure 23:  Cumulative adverse event rate (sensory adverse events) 1-year cohort 
(safety set) 
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7.5.2 Time Dependency for Adverse Events 

A Kaplan-Meier analysis of time to first occurrence of the depression TME 
demonstrated that within the first 4 to 8 weeks a higher proportion of individuals treated 
with PHEN/TPM experienced these adverse events as illustrated in Figure 24.  This 
pattern was also demonstrated with the sleep disorder, anxiety, language, memory 
impairment, attention, other cognitive disorder, psychomotor, and cardiac arrhythmia 
TMEs.  Beyond 8 weeks, additional accumulation of events occurred at a similar rate 
across treatment groups. 
 
Figure 24:  Kaplan-Meier analysis of time to first occurrence of depression TME – 
1-year cohort (safety set)  

 
Source:  Response to FDA IR.  Figure 1, Submission 6, Pg 1 

7.5.3 Drug-Demographic Interactions 

No important differences in adverse events were distinguishable by sex or race.  Only 
6.5% of individuals in the safety population were 65 years of age.  Within this group, 
there was a higher frequency of TEAEs, SAEs, and DAEs compared to individuals <65 
years old (Table 69).  Individuals with a BMI 40 kg/m2 had higher incidences of SAEs 
compared to those with a BMI of 30 to <40 kg/m2.  Incidence of TEAEs and DAEs 
were comparable between these two baseline BMI groups (Table 69). 
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Table 69:  Overview of adverse events by age and baseline BMI – 1-year cohort 
(safety set)  

 <65 YEARS OLD 65 YEARS OLD 
 Placebo 

N=1463 
n(%) 

PHEN/TPM 
3.75/23 
N=236 
n(%) 

PHEN/TPM
7.5/46 
N=451 
n(%) 

PHEN/TPM
15/92 
N=1475 
n(%) 

Placebo
N=98 
n(%) 

PHEN/TPM 
3.75/23 
N=4 
n(%) 

PHEN/TPM
7.5/46 
N=47 
n(%) 

PHEN/TPM
15/92 
N=105 
n(%) 

Any TEAE 1110 
(75.9) 

188 (79.7) 383 (84.9) 1279 (86.7) 76 
(77.6) 

4 (100.0) 41 (87.2) 98 (93.3) 

Treatment 
emergent SAE 

46 (3.1) 6 (2.5) 12 (2.7) 52 (3.5) 6 (6.1) 0 2 (4.3) 5 (4.8) 

Discontinuation 
due to TEAE 

117 
(8.0) 

26 (11.0) 51 (11.3) 245 (16.6) 14 
(14.3) 

1 (25.0) 7 (14.9) 29 (27.6) 

 BMI 30 kg/m2 and <40 kg/m2 BMI 40 kg/m2 
Any TEAE 718 

(65.1) 
72 (79.1) 295 (84.8) 835 (87.7) 406 

(75.2) 
120 (80.5) 97 (85.1) 468 (85.9) 

Treatment 
emergent SAE 

28 (3.0) 1 (1.1) 9 (2.6) 31 (3.3) 23 (4.3) 5 (3.4) 4 (3.5) 24 (4.4) 

Discontinuation 
due to TEAE 

81 (8.6) 11 (12.1) 46 (13.2) 181 (19.0) 44 (8.3) 16 (10.7) 8 (7.0) 86 (15.8) 

Source:  Table 39, Pg 125 ISS; Table 43, pg 133 ISS 

7.5.4 Drug-Disease Interactions 

Baseline Diabetic Status 
 
Within the 1-year safety cohort, 13.5% of individuals had diabetes at baseline.  Of these 
no individuals were exposed to low-dose PHEN/TPM treatment and only 68 (1.8%) 
subjects with diabetes at baseline were exposed to mid-dose PHEN/TPM treatment and 
241 (6.2%) were exposed to high-dose PHEN/TPM treatment. 
 
There were no important differences between the basline diabetic status subgroups in 
the overall incidences of TEAEs, SAEs, or DAEs (Table 70). 
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Table 70:  Overview of adverse events by baseline diabetic status – 1-year cohort (safety set) 
 No diabetes at baseline Diabetes at baseline 
 Placebo

N=1347 
n(%) 

PHEN/TPM
3.75/23 
N=240 
n(%) 

PHEN/TPM
7.5/46 
N=430 
n(%) 

PHEN/TPM
15/92 
N=1339 
n(%) 

Placebo
N=214 
n(%) 

PHEN/TPM
3.75/23 
N=0 
n(%) 

PHEN/TPM
7.5/46 
N=68 
n(%) 

PHEN/TPM
15/92 
N=241 
n(%) 

Any TEAE 1010 
(75.0) 

192 (80.0) 379 (86.0) 1165 (87.0) 176 
(82.2) 

0 54 (79.4) 212 (88.0) 

Treatment emergent 
SAE 

45 (3.3) 6 (2.5) 10 (2.3) 47 (3.5) 7 (3.3) 0 4 (5.9) 10 (4.1) 

Discontinuation due to 
TEAE 

118 
(8.8) 

27 (11.3) 52 (12.1) 242 (18.1) 13 (6.1) 0 6 (8.8) 32 (13.3) 

Source:  Table 49, Pg 145 ISS; 

 
Individuals with diabetes at baseline had a higher incidence of metabolism and nutrition disorders such as hypoglycemia 
compared to individuals without diabetes at baseline.   
Table 71:  Incidence of metabolic and nutrition disorders/hypoglycemia by baseline diabetic status –1-year 
cohort (safety set) 

 No diabetes at baseline Diabetes at baseline 
SOC 
    Preferred term 

Placebo
N=1347 
n(%) 

PHEN/TPM
3.75/23 
N=240 
n(%) 

PHEN/TPM
7.5/46 
N=430 
n(%) 

PHEN/TPM
15/92 
N=1339 
n(%) 

Placebo
N=214 
n(%) 

PHEN/TPM
3.75/23 
N=0 
n(%) 

PHEN/TPM
7.5/46 
N=68 
n(%) 

PHEN/TPM
15/92 
N=241 
n(%) 

Metabolism and 
nutrition disorders 

84 (6.2) 12 (5.0) 40 (9.3) 109 (8.1) 37 
(17.3) 

0 10 (14.7) 49 (20.3) 

    Hypoglycemia 2 (0.1) 0 0 4 (0.3) 8 (3.7) 0 1 (1.5) 13 (5.4) 
Source:  Table 137, Pg 2359 ISS; Table 141, Pg 2442 ISS 
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7.5.5 Drug-Drug Interactions 

See Dr. Johnny Lau’s review of drug-drug interactions for further details.  As stated in 
Dr. Lau’s review, in a population PK analysis, concurrent background therapies of 
metformin, statins, sulfonylureas, selective serotonin reuptake inhibitors or 
antihypertensives were found not to significantly alter phentermine or topiramate 
clearance. Concurrent PHEN/TPM administration with thiazolidinediones, however, 
increased phentermine and topiramate clearances by 7 and 36%, respectively.  
PHEN/TPM did not affect sitagliptin PK but increased metformin Cmax and AUC0-  of 16 
and 23%, respectively.  PHEN/TPM 15/92 mg decreased ethinyl estradiol AUC0-inf of 
16% as well as increased norethindrone Cmax and AUC0-inf of 22 and 16%, 
respectively. 
 

7.6 Additional Safety Evaluations 

7.6.1 Human Carcinogenicity 

Excess body weight has been shown to be associated with risk of colon, breast, 
endometrium, esophagus, and kidney cancer.44  Overall, the system organ class 
neoplasms benign, malignant and unspecified did not demonstrate a difference in 
incidence of neoplasms across treatment groups or by specific cancers associated with 
overweight and obesity (Table 72).  There were no adverse events reported of colon 
cancer, endometrial cancer, or renal cell cancer.  It should be noted that the majority of 
the individuals in the 1-year safety cohort were young women and the duration of the 
PHEN/TPM studies were too short in duration to draw any conclusions regarding 
PHEN/TPM related weight loss and incidence of cancerous lesions. 
Table 72:  Summary of weight-related cancers – 1-year cohort (safety set) 
 
SOC 
     Preferred term 

Placebo 
 
N=1561 
n (%) 

PHEN/TPM 
3.75/23 
N=240 
n (%) 

PHEN/TPM 
7.5/46 
N=498 
n (%) 

PHEN/TPM 
15/92 
N=1580 
n (%) 

Neoplasms 
benign, malignant, 
and unspecified 

23 (1.5) 1 (0.4) 7 (1.4) 26 (1.6) 

Breast cancer 1 (0.1) 0 0 3 (0.2) 
Breast cancer in 
situ 

0 0 0 1 (0.1) 

Breast cancer 
metastatic 

1 (0.1) 0 0 0 

Prostate cancer 4 (0.3) 0 0 0 
Neoplasm prostate 0 0 0 1 (0.1) 

                                            
44 Bianchini F et al.   Overweight, obesity, and cancer risk.  Lancet Oncol 2002; 3: 565-74 
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Esophageal 
neoplasm 

0 0 0 1 (0.1) 

 

7.6.2 Human Reproduction and Pregnancy Data 

There are five pregnancy categories (A, B, C, D, and X) used in current drug labeling.  
Fetal risk does not linearly increase from A to X.  Categories C, D, and X are based not 
only on the risk observed from animal and/or human data but importantly on the 
potential benefit in pregnant women.  TOPAMAX is currently labeled with the pregnancy 
category C designation which applies to drugs with positive teratogenic effects in 
animals, no adequate human studies, but with potential benefits to warrant the drug’s 
use in pregnancy.  A drug may also be classified as pregnancy category C if animal 
studies have not been conducted and there are no adequate and well controlled studies 
in pregnant women.  Phentermine does not have animal data and limited human data 
have shown no increase in congenital malformations.  A pregnancy category X applies 
to drugs with positive teratogenic effects in animal and human studies or post-marketing 
experience, and which offer no potential benefit when taken in pregnancy.   
 
Animal studies 
Please see Dr. David Carlson’s review for further details on the repro/tox studies.  The 
following section is taken from Dr. Carlson’s review. 
 
Topiramate was found to be teratogenic in several animal species. The TOPAMAX label 
lists fetal malformations related to bone growth and development in mouse (primarily 
craniofacial defects), rat (limb malformations including ectrodactyly, micromelia, and 
amelia), and rabbit (primarily rib and vertebral malformations). Fetal malformations 
occurred at clinically relevant doses for listed indications of epilepsy and migraine 
treatment, but sensitivity varied widely between mouse (most sensitive), rabbit 
(intermediate), and rat (least sensitive).  
 
The teratogenic effect of topiramate alone in multiple animal species is directly relevant 
to risk assessment with PHEN/TPM.  The maximum topiramate dose of PHEN/TPM (92 
mg/day) is lower than the maximal daily dose approved for TOPAMAX (400 mg/day). 
Therefore, adjustment of exposure margins is necessary. Exposure margins are 
calculated by comparing the dose used in animals to the maximum recommended 
human dose (MRHD). This can be done by adjusting for body surface area (BSA) when 
plasma drug levels are unknown, but comparison of actual plasma drug levels (AUC) in 
animals and humans provides the most accurate estimate of exposure margin between 
nonclinical and clinical dose levels. Exposure margins in the TOPAMAX label are based 
on a BSA adjustment; however, there are now sufficient data to estimate total plasma 
drug exposure (AUC0-24) in rats and rabbits, but not mice, for PHEN/TPM based on 
toxicity studies conducted by the applicant with the phentermine plus topiramate 
combination.  
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Table 73 summarizes the teratogenicity data for topiramate in animals with exposure 
margins adjusted for the maximum dose of topiramate in PHEN/TPM (92mg/day). 
Exposure margins, or ‘human exposure multiples’, were estimated based on body 
surface area and on estimated plasma drug levels (AUC0-24) for comparison. Note that 
using body surface area results in much higher human exposure multiples than those 
based on estimated AUC. The body surface area comparisons tend to over-estimate 
human exposure multiples for topiramate since, as noted, AUC multiples are considered 
the most accurate exposure comparisons.   Based on an AUC comparison, topiramate 
is associated with teratogenicity in rabbits and rats at 6x and 34x the MRHD for 
PHEN/TPM.  Plasma drug levels are not available in mice, so based on body surface 
area, topiramate was teratogenic at 2x the MRHD for PHEN/TPM (or essentially 
equivalent to clinical exposure). This represents a relatively wide range of sensitivity —
2x to 34x the MRHD— across species, yet it is notable that teratogenicity occurs in all 
three species tested.  It is difficult to extrapolate where humans fall along this spectrum 
of sensitivity.  
 
Table 73 also includes data from embryofetal development studies with the phentermine 
plus topiramate combination in rats and rabbits, conducted by the applicant.  The 
applicant chose a maximum dose of topiramate that is not associated with teratogenesis 
in either species. Indeed, the maximum doses of phentermine and topiramate tested 
provided drug exposure within 2-fold (and no higher) of the maximum human plasma 
exposure to high-dose PHEN/TPM. There were no drug-induced effects of combination 
phentermine plus topiramate treatment on embryofetal development or teratogenicity in 
either rats or rabbits. However, the embryofetal development studies were not designed 
to assess toxicity at teratogenic doses of topiramate. Rather, these studies were 
designed to investigate potential additive or synergistic effects on embryofetal 
development at a non-teratogenic dose of topiramate. The Division concluded that the 
combination of phentermine and topiramate at non-teratogenic doses did not result in 
teratogenesis, indicating a lack of significant drug interaction on this toxicity endpoint. 
These combination toxicity studies should be considered in the context of the known 
teratogenic profile of topiramate in multiple species, the wide range of sensitivity to 
teratogenesis across species, the data from human pregnancy registries, and the 
patient population intended for PHEN/TPM.  
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Human experience with topiramate during pregnancy 
The TOPAMAX label contains contact information for the North American 
Antiepileptic Drug Pregnancy Registry which has been established to collect 
information and provide scientific knowledge about safety and outcomes 
associated with pregnant women treated with anticonvulsant drugs.  Several 
other registries have been established to track pregnancies exposed to 
anticonvulsant drugs including the UK Epilepsy and Pregnancy Registry.  The 
FDA also has an AERS) database which receives voluntary reporting of adverse 
events.  The AERS database system is limited in attempting to determine a 
causal relationship since there is no control group and AERS data cannot be 
used to calculate the incidence of an adverse event in the United States; 
however, the AERS database was mined for adverse events reported with 
phentermine and topiramate exposed pregnancies.  Available information, both 
published and unpublished, regarding topiramate exposure in pregnancy are 
described below. 
 
• North American Antiepileptic Drug Pregnancy Registry 
In 2009, the North American Antiepileptic Drug (AED) Pregnancy Registry 
released preliminary findings on the effects of monotherapy with six antiepileptic 
drugs including topiramate as well as the previously released data on lamotrigine 
and carbamazepine (Table 74).45   
Table 74:  Antiepileptic drugs and prevalence of malformations 

 
Source:  www.aedpregnancyregistry.org Winter 2009 newsletter 
 
The findings in the topiramate-exposed pregnancies showed a statistically 
significant increased rate (4.1%) across all malformations.  The Registry’s 
authors cautioned that the malformations were eight separate, common birth 
defects that did not show an increase for any specific abnormality.  Topiramate 
dosing information was not provided with this report. 
 
In an abstract, presented at the Teratology Society Meeting in 2010, also using 
the North American AED Pregnancy registry the relative risk for major congenital 
malformations with topiramate exposure was 2.8 (95% CI: 1.0-8.1) using for 
                                            
45 http://www.aedpregnancyregistry.org/ Winter 2009 newsletter [Accessed 31 May 2010] 
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timing of exposure was reported (42 reports), the majority of the topiramate 
exposure (37/42, 88%) occurred within the first trimester of gestation. Half of the 
42 pregnancies did not continue exposure to topiramate beyond the first 
trimester.  Of the 76 cases, five were excluded due to postnatal events, and four 
were excluded for genetic syndromes.  The breakdown of congenital 
malformations reported for the remaining 67 cases are listed in Table 76. 
 
Table 76:  Congenital malformations’ spectrum and reporting frequency 

Type of malformation N reported (percent of  all 
malformation cases)* 

 
Total reported malformation cases 

 
67 (excluding congenital genetic 

syndromes) 
      - Malformations not specified 3 
      - Malformations specified 64 

 
Craniofacial 21 /64 (32.8%) 
- Cleft lip and/or palate 11 
- Facial dysmorphism (incl. auricular 
dysplasia) 

6 

- Micrognathia 4 
- Skull deformation and ossification 
abnormalities 

3 

- Macroglossia 1 
Skeletal 19 /64 (29.9%) 
- Limb malformations 16 
        Phalangeal (brachydactyly, 
adactyly, syndactyly) 

 8 

        Long bones (radius, femur 
hypoplasia, deformity) 

 5 

        Hip dysplasia, Talipes  6 
        Vertebral  4 
Cardiovascular  15 /64 (23.4%) 
- Ventricular or atrial septal defect  11 
- Single ventricle  1 
- Patent ductus arteriosus 1 
- Pulmonary artery stenosis 1 
- Aortic hypoplasia 1 
- Aortic valve bicuspid 1 
- Transposition of great arteries 1 
Genito-urinary 9/ 64 (14.1%) 
- Hypospadias 4 
- Labia pudenda adhesions  2 
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- Ureteral malformation (double ureter) 1 
- Hydronephrosis 1 
- Nephrolithiasis 1 
CNS 8/ 64 (12.5%) 
- Spina bifida 3 
- Microcephaly 1 
- Hydrocephaly 1 
-  Microgyria 1 
-  Corpus callosum aplasia 1 
- Syringomyelia 1 
Gastro-intestinal 3/ 64 (4.7%) 
- Hernia (diaphragmatic, umbilical, 
inguinal) 

3 

Neoplasia (hemangioma, glioma) 2 /64 (3.2 %) 
Pulmonary 1/ 64 (1.6%) 
 
*Individual percent  values add to more than 100% because of multiple malformation cases 
 
The reported malformations displayed a distinctive and consistent pattern.  
Dominating among the reported congenital birth defects were craniofacial 
malformations (predominantly oral clefts, but also facial and skull dysmorphism, 
micrognathia), as well as skeletal limb defects (long bone and phalangeal 
hypoplasia, aplasia or deformities, including adactyly, brachydactyly, syndactyly, 
radius or femoral hypoplasia, hip dysplasia, talipes).  Both craniofacial and 
skeletal limb malformations were each reported in about 30% of the reviewed 64 
malformation reports.  Confounding factors include concomitant drug use which 
was reported in four cases: two involving carbamazepine (first trimester), one – 
lamotrigine prior to pregnancy, and one– chemo- and radiation therapy 2 months 
before conception.  The types of malformations reported in these cases (i.e., 
hemangioma and diaphragmatic hernia in the 2 carbamazepine cases; a single 
heart ventricle in the lamotrigine case) were different from the malformation 
pattern seen with topiramate alone.  The genetic malformation syndrome Cri du 
chat was present in the pre-pregnancy chemo-and radiation exposure and was 
not included in Table 76.  The adverse events reported at daily doses of 200 mg 
or less were not different by type and reporting frequency from those at daily 
doses of over 200 or over 400 mg.  However, the small number of cases treated 
with doses greater than 400 mg/day (n=7) do not allow a definitive conclusion. 
 
The malformation pattern of the AERS data is similar to the types of 
malformations seen in the North American AED Pregnancy Registry, UK 
Epilepsy and Pregnancy Registry and topiramate developmental toxicity studies 
in experimental animal species and suggests that the reported malformations in 
topiramate-exposed pregnancy are related to topiramate exposure.   
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It has been suggested that infants of mothers with epilepsy are at greater risk for 
abnormalities because of their mother’s underlying condition independent of 
anticonvulsant use.  A study published in 2001 evaluated infants for major 
malformations, growth retardation, and midface and finger hypoplasia. Infants 
were categorized into three groups: 1) exposed to anticonvulsants in utero + 
mother with seizure disorder, 2) unexposed to anticonvulsants in utero + mother 
with seizure disorder, and 3) unexposed to anticonvulsants with no maternal 
history of seizures.48  The incidence of congenital malformations was highest in 
group 1, while the infants from groups 2 and 3 had similar rates of malformations. 
Although these analyses were adjusted for maternal cigarette smoking, ingestion 
of alcohol, substance abuse, and severity of seizures, confounding by indication 
cannot be ruled out as a factor contributing to the results.  
 
Pregnancy within the PHEN/TPM development program 
In the PHEN/TPM clinical development program, women of childbearing potential 
were eligible for enrollment in clinical studies.  Participation required agreement 
to use double-barrier contraception or be on stable hormonal contraception and 
use a single-barrier method.  Barrier methods considered acceptable were 
intrauterine device, condom (male or female), cervical cap, and spermicide.  
Monthly urine pregnancy testing was performed on all women of childbearing 
potential. 
 
By June 2008 (first Phase 3 trial began November 2007), there were 12 
confirmed pregnancies.  Additional measures to minimize pregnancy risk were 
implemented which included sharing information regarding the risks and 
documented cases of teratogenicity with topiramate, as defined in the label and 
literature, contraceptive education and review of compliance requirements, 
including a reaffirmation of their willingness to comply with study-mandated 
contraceptive requirements in order to continue in the study.  Additionally, a 
revised Investigator Brochure was provided to all the sites, with updated 
information concerning potential risks of teratogenicity.  Regardless of these 
varied attempts to mitigate pregnancy exposure, an additional 22 pregnancies 
occurred for a total of 34 pregnancies within the development program.  When a 
pregnancy became known, individuals were to stop study drug and were 
discontinued from study participation.  The pregnancy was monitored until 
resolution by the applicant.   
 
The average estimated gestational age at pregnancy diagnosis was 5.4 weeks 
for the pregnancies where dating information was available by quantitative serum 
beta human chorionic gonadotropin or ultrasound.  The table below summarizes 
the pregnancies by study and treatment regimen.  The majority of pregnancies 
occurred in PHEN/TPM- treated individuals. 

                                            
48 Holmes LB et al. The teratogenicity of anticonvulsant drugs.  NEJM 2001;344:1132-8. 
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Table 77:  Frequency of pregnancies in PHEN/TPM clinical development 
pregnancy by study and treatment group 

 
The source documents of all the pregnancies were reviewed including the 
newborn examination form completed by the applicant.  Of the 34 pregnancies, 
19 were carried to term, six pregnancies were spontaneously aborted, six 
pregnancies were electively terminated, one pregnancy outcome was unknown, 
one pregnancy was ectopic, and one pregnant woman was lost to follow up 
(Table 78).  None of the 19 pregnancies carried to term of which 13 were 
exposed to PHEN/TPM were reported to have any congenital anomalies. 
 
As stated in Section 7.5.5, PHEN/TPM co-administered with an oral 
contraceptive containing 35 mcg ethinyl estradiol and 1 mg norethindrone in 20 
overweight and obese women resulted in a 16% decrease in ethinyl estradiol 
concentration and 16% increase in norethindrone concentration.  It is unclear 
how much a decrease in hormone concentration will allow pregnancy to occur.  
However, the increase in norethindrone may be in favor of maintaining the 
contraceptive efficacy.  Other considerations for women and obesity and the 
issue of pregnancy planning and prevention include the higher rates of 
contraceptive non-use in obese women and adolescents.  There is also an 
increased risk of venous thromboembolic disease with obesity and the potential 
higher risk of embolic disease with oral contraceptive use. 
 
These considerations will need to be taken into account when determining the 
appropriate recommendations for pregnancy prevention and planning in this 
group of women. 
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Table 78:  Listing of pregnancies occurring in PHEN/TPM clinical development program 
Study # Subject 

ID 
Treatment Maternal 

age at 
conception 

Date of 
pregnancy 
diagnosis 

Date of 
first dose 

Date of 
last dose 

Contraception 
method 

Final status 
of 
pregnancy 

Pregnancy 
outcome 

118 2056-485 Active 
treatment, 
unable to 
determine 
dose due to 
study 
design 

29 4/2/2009 3/10/2009 3/30/2009 Unknown Ectopic 
pregnancy 

NA 

205 026-304 Active 
treatment, 
unable to 
determine 
dose due to 
study 
design 

36 3/14/2009 2/21/2009 3/13/2009 Condoms/spermicide Spontaneous 
abortion 

NA 

205 018-165 Active 
treatment, 
unable to 
determine 
dose due to 
study 
design 

35 4/2/2009 2/6/2009 4/1/2009 Condoms/spermicide Delivered Normal 

301 121-005 Placebo 28 3/25/2008 1/11/2008 3/14/2008 Condoms/spermicide Elective 
termination 

NA 

301 114-012 Phen 15 
mg 

29 2/14/2008 2/6/2008 3/14/2008 Condoms/spermicide Elective 
termination 

NA 

301 117-013 Phen 15 
mg 

33 6/6/2008 1/9/2008 6/5/2008 Condoms/spermicide Delivered Normal 

301 111-010 TPM 46 mg 31 5/2/2008 1/28/2008 5/16/2008 Condoms/spermicide Delivered Normal 
301 102-046 TPM 92 mg 34 7/31/2008 2/13/2008 7/30/2008 Condoms/spermicide Delivered  Normal 
301 133-024 TPM 92 mg 36 8/27/2008 2/29/2008 8/20/2008 OCP/condoms Unknown NA 
301 106-024 PHEN/TPM 

7.5/46 
37 2/29/2008 2/4/2008 2/29/2008 Unknown Lost to 

follow-up 
NA 

301 133-015 PHEN/TPM 32 8/13/2008 2/26/2008 8/4/2008 Condoms/spermicide Delivered Normal 
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Study # Subject 
ID 

Treatment Maternal 
age at 
conception 

Date of 
pregnancy 
diagnosis 

Date of 
first dose 

Date of 
last dose 

Contraception 
method 

Final status 
of 
pregnancy 

Pregnancy 
outcome 

7.5/46 
302 109-042 PHEN/TPM 

3.75/23 
36 7/22/2008 1/18/2008 7/21/2008 Condoms Delivered  Normal 

302 202-006 PHEN/TPM 
15/92 

29 1/9/2008 12/12/2007 1/8/2008 OCP/condoms Delivered Normal 

302 187-048 PHEN/TPM 
15/92 

24 3/28/2008 1/25/2008 3/26/2008 Condoms/spermicide Spontaneous 
abortion 

NA 

302 100-018 PHEN/TPM 
15/92 

32 4/2/2008 11/29/2007 3/26/2008 Unknown Elective 
termination 

NA 

302 148-018 PHEN/TPM 
15/92 

23 4/3/2008 1/10/2008 4/2/2008 OCP/Condoms Delivered Normal 

302 196-021 PHEN/TPM 
15/92 

23 6/27/2008 12/19/2007 6/26/2008 Condoms/spermicide Delivered Normal 

302 173-019 PHEN/TPM 
15/92 

32 7/16/2008 1/4/2008 7/15/2008 Condoms/spermicide Spontaneous 
abortion 

NA 

302 162-052 PHEN/TPM 
15/92 

26 7/22/2008 4/1/2008 7/21/2008 OCP/condoms Spontaneous 
abortion 

NA 

302 197-016 PHEN/TPM 
15/92 

29 7/16/2008 2/8/2008 7/5/2008 Condoms/spermicide Delivered Normal 

302 176-011 PHEN/TPM 
15/92 

30 7/29/2008 12/10/2007 7/29/2008 OCP/condoms Delivered Normal 

302 147-025 PHEN/TPM 
15/92 

29 8/13/2008 1/2/2008 7/29/2008 OCP/Condoms Delivered Normal 

302 106-004 PHEN/TPM 
15/92 

20 10/17/2008 1/11/2008 10/17/2008 Condoms/spermicide Elective 
termination 

NA 

302 148-046 PHEN/TPM 
15/92 

34 1/5/2009 2/1/2008 1/4/2009 OCP/condoms Delivered Normal 

302 132-038 PHEN/TPM 
15/92 

18 11/26/2008 3/26/2008 11/25/2008 Condoms/spermicide Spontaneous 
abortion 

NA 

302 201-042 Placebo 33 5/1/2008 1/21/2008 4/25/2008 OCP/condoms Delivered Normal 
302 148-004 Placebo 33 9/19/2008 12/14/2007 9/17/2008 Sponge/spermicide Delivered Normal 
302 118-023 Placebo 28 12/23/2008 1/22/2008 11/23/2008 OCP/condoms Delivered  Normal 
302 137-003 PHEN/TPM 

15/92 
40 1/22/2009 12/21/2007 12/11/2008 Condoms/spermicide Delivered Normal 
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Study # Subject 
ID 

Treatment Maternal 
age at 
conception 

Date of 
pregnancy 
diagnosis 

Date of 
first dose 

Date of 
last dose 

Contraception 
method 

Final status 
of 
pregnancy 

Pregnancy 
outcome 

303 181-023 PHEN/TPM 
7.5/46 

21 5/16/2008 1/31/2008 5/13/2008 OCP Delivered Normal 

303 177-033 PHEN/TPM 
15/92 

37 10/22/2008 3/6/2008 10/22/2008 OCP/condoms Elective 
termination 

NA 

303 100-003 PHEN/TPM 
15/92 

30 11/13/2008 11/20/2007 11/17/2008 Condom/spermicide Elective 
termination 

NA 

305 167-123 Placebo 38 8/19/2009 4/22/2009 8/18/2009 OCP/condom  
Condom/sperrmicide 

Spontaneous 
abortion 

NA 

305 162-063 PHEN/TPM 
15/92 

27 10/5/2009 5/21/2009 9/24/2009 OCP/condoms Ongoing Ongoing 

Source:  Pregnancy source documents:  Submission 6 
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7.6.3 Pediatrics and Assessment of Effects on Growth 

PHEN/TPM has not been studied in children (18 years and younger). 

7.6.4 Overdose, Drug Abuse Potential, Withdrawal and Rebound 

At the End-of-Phase 2 meeting on 23 May 2007, the Agency’s Controlled Substances 
Staff (CSS) stated that changes in the current scheduling of phentermine would require 
a human abuse liability study. CSS also advised the applicant to develop an abuse 
liability program and submit a protocol for comments. In place of a clinical abuse liability 
assessment, the applicant was advised to collect AEs related to abuse potential during 
development. In the pre-NDA meeting on 22 July 2009, CSS provided the applicant with 
an additional list of terms to be searched for within the clinical development program.  
The terms were grouped into “Euphoria-related terms,” “Terms related to impaired 
attention, Psychomotor Event, Cognition, and Mood”, and “Dissociative and Psychotic 
terms”.  A full listing of the preferred and verbatim terms are provided in Appendix 9.4.  
The results of the CSS specified categories are described in Table 79.   
Table 79:  Summary of CSS-specified terms for abuse potential assessment 

 Placebo 
N=1561 
n (%) 

PHEN/TPM 
3.75/23 
N=240 
n (%) 

PHEN/TPM 
7.5/46 
N=498 
n (%) 

PHEN/TPM 
15/92 
N=1580 
n (%) 

Euphoria-related 57 (3.7) 7 (2.9) 40 (8.0) 148 (9.4) 
Attention, 
psychomotor, 
cognition, mood 

45 (2.9) 9 (3.8) 36 (7.2) 172 (10.9) 

Dissociative and 
Psychotic 

8 (0.5) 3 (1.3) 8 (1.6) 29 (1.8) 

Source:  Applicant’s Table 8, Pg 35; VI0521-ABUSE-01 study report 
 
In PHEN/TPM-treated individuals there appeared to be a dose-related response in all 
categories.  The most common adverse event reported in the euphoria-related class 
was “dizziness”, followed by “feeling abnormal”.  Four subjects experienced a euphoric 
mood (1 placebo, 3 PHEN/TPM) and 5 subjects treated with high-dose PHEN/TPM 
experienced a hallucination.  The narratives of these individuals are provided in 
Appendix 9.5.  There were no overdoses reported in the PHEN/TPM clinical 
development program.  Phentermine is currently controlled as a Schedule IV (non-
narcotic) drug.  CSS concluded the abuse potential of PHEN/TPM appeared consistent 
with a Schedule IV status. 
 

7.7 Additional Submissions / Safety Issues 

 
7.7.1 120-Day Safety Update 
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The 120-Day Safety Update was submitted 27 April 2010 and included two studies, OB-
305 and OB-204.  OB-305 is an ongoing, multi-center, double-blind, placebo-controlled 
trial consisting of individuals that completed one year treatment in OB-303.  Patients in 
OB-305 remained randomized to their original treatment.  The data from OB-305 are still 
blinded.   
 
Study OB-305 
 
Treatment assignment is unknown and therefore conclusions regarding PHEN/TPM and 
adverse events cannot be made. 
 
There were no deaths during the extension study.  Twenty-three individuals had an SAE 
drug in the extension study cut off date of 3 February 2010.  The SAE led to 
discontinuation of study drug for five individuals.   
• Subject 131-059 (myocardial infarction), 
• Subject 137-056 (hemorrhage intracranial), 
• Subject 138-078 (depression), 
• Subject 156-069 (pyelonephritis), and 
• Subject 178-121 (hiatus hernia). 
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Twenty-one individuals discontinued study drug due to an adverse event (Table 80).     
Table 80:  Study OB-305:  Listing of subjects with DAE – safety set 

 
 
Study OB-204 
 
There were no deaths.  There was one SAE of cerebrovascular accident in a placebo-
treated individual.  Three individuals discontinued study drug due to an adverse event:  
1 in the placebo group (cerebrovascular accident) and two in the PHEN/TPM group (1 
irritability and 1 nephrolithiasis).  No individual had a “yes” response to the C-SSRS 
category of suicidal behavior.  One PHEN/TPM treated subject had a positive response 
to the C-SSRS categories of suicidal ideation, suicidality, emergence of suicidal 
ideation, and worsening suicidal ideation.   
 
7.7.2 Risk Evaluation and Mitigation Strategy  
 
In response to the Endocrinologic and Metabolic Drugs Advisory Committee (EMDAC) 
discussion on 15 July 2010, the applicant submitted an updated Risk Evaluation and 
Mitigation Strategy which is summarized in the table below.  Please see the DRISK 
consult for further details. 
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Table 81:  Risk Evaluation and Mitigation Strategy (proposed) 

SAFETY CONCERN INITIAL RISK 
MANAGEMENT 
PROPOSALS 

UPDATED RISK 
MANAGEMENT 
PROPOSALS 

The risk of depression, 
anxiety, suicidality, and 

changes in 
behavior/mood 

The risk of cognitive 
events such as attention 

(concentration) and 
memory difficulties 

 

The risk of metabolic 
acidosis 

Heart rate increase 

Teratogenicity

 

(b) (4)
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8 Postmarket Experience 
The Office of Surveillance and Epidemiology (OSE) was consulted to review post-
marketing reports for phentermine and topiramate when used concurrently as well as 
provide an overview of the serious reports associated with phentermine or topiramate in 
the United States.  As requested, the review excluded reports associated with 
coadministration of dexfenfluramine or fenfluramine.  The following is taken from the 
OSE review. 
 
The AERS reports for phentermine were consistent with those described in phentermine 
labeling or are known to be a pharmacologic effect of phentermine.  In the top 25 
frequently reported adverse event categories, the leading terms are dysphoria, 
psychotic disorder, hypertension, arrhythmias, and stroke.   
 
AERS contains 14 death reports associated with phentermine that were reported to 
FDA through December 31, 1996 (cutoff date chosen due to possible confounding after 
dexfenfluramine and fenfluramine withdrawn from U.S. market due to valvulopathy 
concerns).  The 14 deaths are associated with suspected overdose (n=6), drug 
interactions (n=3), and one case each associated with arrhythmia, stroke, and in-utero 
exposure. 
 
The AERS reports for topiramate were consistent with those described in topiramate 
labeling.  The leading terms reported were eye disorders (glaucoma), paresthesia, and 
psychiatric disorders (confusion, depression) – events that are known to be associated 
with topiramate and are currently in topiramate labeling. 
 
AERS contains 10 death reports associated with topiramate and the corresponding 
indication of migraine prophylaxis.  Reports were limited to those associated with 
migraine prophylaxis due to similiarities in the migraine and overweight population 
demographics and topiramate dosing. 
 
The 10 reports of death were poorly documented. Two cases did not report the cause of 
death, two cases were associated with psychiatric disorders (overdose and completed 
suicide), and there was one case each of floppy mitral valve syndrome, cardiovascular 
disease, ARDS, sudden death, in utero exposure, and spontaneous abortion. 
 
The AERS database search revealed 16 reports associated with concurrent use of 
topiramate and phentermine.  Of the 16 cases, only one occurred in a man.  The 
majority were women less than 50 years old.  Of the 9 reports in which weight was 
reported 6 had a weight less than 100 kg.  The majority of the adverse events were 
related to eye disorders (n=7).  There were two cases of psychiatric disorders “brain 
fog” and psychosis.  All 16 cases reported a medication history the majority of which 
had a history of anti-depressant use. 
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9 Appendices 

9.1 Literature Review/References 

The literature was reviewed for efficacy and safety data regarding phentermine and 
topiramate.  References appear as footnotes throughout this review. 

9.2 Labeling Recommendations 

Given that this application will receive a complete response labeling recommendations 
are premature. 

9.3 Advisory Committee Meeting 

On 15 July 2010, the Endocrinologic and Metabolic Drugs Advisory Committee 
members were presented the efficacy and safety data from the PHEN/TPM clinical 
development program and heard public comments regarding PHEN/TPM.  There were 
five discussion points and one regulatory approval question.  The committee voted 
against approval (6 Yes, 10 No, 0 Abstain) for PHEN/TPM as a treatment of obesity in 
individuals with a BMI 30 kg/m2 or 27 kg/m2 with weight-related co-morbidities.  
 
The following is a summarization of the discussion. 
• Taking into account the results of the assessments made with the PHQ-9 and the 

Columbia Suicidality Severity Rating Scale (C-SSRS), please comment on the 
significance of the increased adverse event reports of depression, anxiety, and sleep 
disorders in subjects treated with PHEN/TPM.  If approved, please discuss need for 
monitoring, possible monitoring strategies, and contraindications for use 

 
The committee agreed that there was an increased risk of depression particularly with 
high-dose PHEN/TPM use.  Regarding suicidality and PHEN/TPM use, although no 
signal was observed within the PHEN/TPM clinical development program, the members 
commented that the suicidality signal observed with rimonabant and topiramate were 
not seen until over 13,000 individuals had been exposed and therefore the significance 
of an absent suicidality signal within the PHEN/TPM program was debatable.  One 
member felt the intended depression screening measure, the PHQ-2, with PHEN/TPM 
use would be an ineffective method of risk mitigation for depression. 
 
• Please comment on the potential significance of the increased adverse event reports 

of disorders of attention, memory, language, and other cognitive disorders in 
subjects treated with PHEN/TPM.  If approved, please discuss need for monitoring 
and possible monitoring strategies. 
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Overall, the committee agreed that the cognitive effects of PHEN/TPM were subtle but 
of concern.  The significance of the observed cognitive effects was debated, as several 
committee members noted the data suggested reversibility once the medication is 
stopped. Again, the committee expressed concern over the applicability of the available 
data to a broader population. The committee discussed the implications of cognitive 
impairment for job-performance and safety and agreed that the risks are more 
significant when compounded with the likelihood that many patients might take more 
than the recommended doses. 
 
• Please comment on the potential clinical significance of the metabolic acidosis 

determined by decreases in serum bicarbonate levels with PHEN/TPM treatment. 
 
The committee agreed that a hyperchloremic non-anion gap metabolic acidosis was 
associated with topiramate use.  This biochemical alteration in vunerable patient 
populations was a concern.  Particular risk groups mentioned were children, women at 
risk for low bone density, patients with co-morbid conditions susceptible to acidosis 
such as with renal impairment, kidney stones, congestive heart failure, and GI 
abnormalities, and with concomitant medication use such as laxatives.  The long-term 
clinical effect of PHEN/TPM-induced metabolic acidosis was unclear and warranted 
further study.  The committee agreed if approved, labeling should alert healthcare 
providers of the symptoms associated with acidosis, routine monitoring of bicarbonate 
levels in susceptible patients should be performed, and specific dosing 
recommendations for at-risk patients should be included in labeling. 
 
• Please comment on the potential clinical significance of the increase in heart rate 

observed in the PHEN/TPM treated individuals.  If approved, please discuss need 
for monitoring, possible monitoring strategies, and contraindications for use. 

 
The committee agreed that the observed increased heart rate was a significant concern, 
as this might pose a risk of atrial fibrillation and congestive heart failure.  The failure of 
the completed studies to adequately represent the expected use in a higher 
cardiovascular risk population was a concern.  Moreover, the committee felt 
pharmacodynamic studies over a continuous timeframe in order to characterize the 
effect of PHEN/TPM on heart rate and blood pressure was important.  In addition, the 
committee called for a cardiovascular outcomes study in overweight/obese population 
with high cardiovascular risk. 
 
• Given the doses of topiramate in PHEN/TPM, please comment on whether you 

believe PHEN/TPM poses a teratogenic risk to the target population for weight loss.  
If you believe it does pose a risk, please comment on how this risk should be 
managed in women of child-bearing potential if PHEN/TPM is approved. 

 
The committee agreed that topiramate posed a teratogenic risk, however the level of 
risk was uncertain at the proposed doses of PHEN/TPM.  One panel member 
commented that while the doses present in PHEN/TPM are lower than doses used to 
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treat epilepsy this was not completely reassuring as teratogenicity can be dose-
dependent or idiosyncratic, or related to the genetic susceptibility of the fetus.  Large 
numbers of pregnancies exposed to low dose topiramate would be required to better 
quantify teratogenic risk and some members felt that this would be untenable as a pre-
approval requirement.  However others debated the wisdom of exposing a large number 
of pregnancies to a known teratogen characterizing such action as a “public health 
experiment”.  Additional concerns regarding compliance with appropriate birth control 
methods in conjunction with the PHEN/TPM associated memory impairment and 
attention deficit were raised.  Overall the committee agreed that PHEN/TPM qualifies as 
a Category X drug, a pregnancy prevention plan based on empirical evidence and a 
unique pregnancy registry with an appropriate control group should be established. 
 
• Based on the current available data, do you believe the overall benefit-risk 

assessment of PHEN/TPM (QNEXA) is favorable to support its approval for the 
treatment of obesity in individuals with a BMI of 30 kg/m2 or 27 kg/m2 with weight-
related co-morbidities? 

VOTE:  6 Yes, 10 No, 0 Abstain 
 
Members acknowledged the presence of an obesity epidemic, the adverse public health 
consequences of overweight and obesity, and the need to fill the therapeutic gap 
between lifestyle modification/current pharmacotherapy and surgical interventions when 
combating excess weight.  Several members mentioned that both phentermine and 
topiramate are approved and marketed for other indications.  They argued that given 
both drugs wide availability, the likelihood of concomitant use would increase regardless 
of PHEN/TPM approval and presenting the combination to the public with clear dosing 
recommendations and defined risk mitigation strategies was advantageous for collecting 
safety information and ensuring judicious use.  Alternatives proposed to non-approval 
included limiting approval to low- and mid-dose PHEN/TPM as side-effects were mostly 
dose-dependent, contraindicating use in patients with arrhythmic heart disease, severe 
ischemic heart disease, and cerebrovascular disease, approving PHEN/TPM within a 
restricted distribution program, and initiation of a cardiovascular outcomes trial as a 
requirement of drug approval.   
 
Ultimately, the majority of the committee voted that the data available was insufficient to 
warrant approval.  Committee members were swayed by the significant need and 
superior efficacy of PHEN/TPM but were hesitant to approve without sufficient safety 
data and were mindful of previous drugs withdrawn for safety concerns with larger 
population exposures.  Obesity as a chronic condition requiring long-term or life-long 
therapy was posited as justification for comprehensive assessment of cardiovascular 
outcomes and bone disease with long-term PHEN/TPM use.  Anticipation of huge 
numbers of women of reproductive age taking PHEN/TPM without a clear assessment 
of teratogenic risk and the inherent challenges of effective pregnancy prevention and 
planning concerned many members.  Others contended low-dose topiramate and 
phentermine teratogenicity risk could not be assessed in a clinical trial or within a pre-
approval timeframe.    
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9.4 Listing of preferred terms used in grouping of Targeted Medical Events by 
Class and Subclass 
 
Targeted Medical Event 
Class 

Targeted Medical Event 
Subclass 

Preferred Term  

Cardiac Disorders Cardiac Arrhythmia  
  AV dissociation 
  Accelerated idioventricular 

rhythm 
  Accessory cardiac pathway 
  Adams-Stokes syndrome 
  Agonal rhythm 
   
Psychiatric Disorders Sleep Disorders Dysomnia 
  Early morning awakening 
  Hypersomnia 
  Hyposomnia 
  Initial insomnia 
  Insomnia 
  Middle insomnia 
  Poor quality sleep 
  Somnolence 
 Anxiety Agitation 
  Anxiety 
  Irritability 
 Depression Activation syndrome 
  Adjustment disorders with 

depressed mood 
  Adjustment disorder with mixed 

anxiety and depressed mood 
  Affect lability 
  Agitated depression 
  Alcohol abuse 
  Alcohol problem 
  Alcohol rehabilitation 
  Alcoholism 
  Anhedonia 
  Antidepressant therapy 
  Apathy 
  Blunted affect 
  Constricted affect 
  Crying 
  Decreased interest 
  Depressed mood 
  Depression 
  Depression postoperative 
  Depressive symptom 
  Dysphoria 
  Dysthymic disorder 
  Electroconvulsive therapy 
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Targeted Medical Event 
Class 

Targeted Medical Event 
Subclass 

Preferred Term  

  Emotional distress 
  Feeling guilty 
  Feeling of despair 
  Feelings of worthlessness 
  Impaired self-care 
  Listless 
  Major depression 
  Menopausal depression 
  Mood altered 
  Mood swings 
  Morose 
  Negative thoughts 
  Neglect of personal appearance 
  Psychosocial support 
  Psychotherapy 
  Self esteem decreased 
  Tearfulness 
 Suicide/Self-injury  Completed suicide 
  Depression suicidal 
  Intentional overdose 
  Intentional self-injury 
  Multiple drug overdose 

intentional 
  Poisoning deliberate 
  Self injurious behavior 
  Self injurious ideation 
  Suicidal behavior 
  Suicidal ideation 
  Suicide attempt 
Cognitive Disorders Attention Change in sustained attention 
  Disturbance in attention 
 Memory Impairment Amnesia 
  Memory impairment 
 Language Aphasia 
  Difficulty with language 
  Dysarthria 
  Dysphasia 
 Other Cognitive NOS Borderline mental impairment 
  Bradyphrenia 
  Cognitive disorder 
  Cognitive impairment 
  Confusional state 
  Disorientation 
  Dyscalculia 
  Judgement impaired 
  Mental impairment 
  Thinking abnormal 
Cardiac disorders Cardiac arrhythmia AV dissociation 
  Accelerated idioventricular 

rhythm 
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Targeted Medical Event 
Class 

Targeted Medical Event 
Subclass 

Preferred Term  

  Accessory cardiac pathway 
  Adams-Stokes syndrome 
  Agonal rhythm 
  Anomalous AV excitation 
  Arrhythmia 
  Arrhythmia neonatal 
  Arrhythmia supraventricular 
  Arrhythmogenic right ventricular 

dysplasia 
  Atrial conduction time 

prolongation 
  Atrial fibrillation 
  Atrial flutter 
  Atrial tachycardia 
  AV block 
  AV block complete 
  AV block first degree 
  AV block second degree 
  AV conduction time shortened 
  AV extrasystoles 
  Bifascicular block 
  Bradyarrhythmia 
  Bradycardia 
  Bradycardia fetal 
  Bradycardia neonatal 
  Brugada syndrome 
  Bundle branch block 
  Bundle branch block bilateral 
  Bundle branch block left 
  Bundle branch block right 
  Cardiac arrest 
  Cardiac arrest neonatal 
  Cardiac death 
  Cardiac fibrillation 
  Cardiac flutter 
  Cardiac telemetry abnormal 
  Cardiorespiratory arrest 
  Cardiorespiratory arrest neonatal 
  Conduction disorder 
  ECG P wave inverted 
  ECG P wave abnormal 
  ECG PQ interval prolonged 
  ECG PR prolongation 
  ECG QRS complex prolonged 
  ECG QT prolonged 
  ECG RR interval prolonged 
  ECG U-wave abnormality 
  ECG U-wave biphasic 
  ECG abnormal 
  ECG ambulatory abnormal 
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Targeted Medical Event 
Class 

Targeted Medical Event 
Subclass 

Preferred Term  

  ECG change 
  ECG delta waves abnormal 
  ECG repolarization abnormality 
  Electromechanical dissociation 
  Extrasystoles 
  Fetal arrhythmia 
  Fetal heart rate deceleration 
  Fetal heart rate disorder 
  Gallop rhythm present 
  Heart alternation 
  Heart block congenital 
  Heart rate abnormal 
  Heart rate decreased 
  Heart rate increased 
  Heart rate irregular 
  Long QT syndrome 
  Long QT syndrome congenital 
  Loss of consciousness 
  Lown-Ganong-Levine syndrome 
  Neonatal tachycardia 
  Nodal arrhythmia 
  Nodal rhythm 
  Pacemaker generated arrhythmia 
  Palpitations 
  Parasystole 
  Paroxysmal arrhythmia 
  Reperfusion arrhythmia 
  Rhythm idioventricular 
  Sick sinus syndrome 
  Sinoatrial block 
  Sinus arrest 
  Sinus arrhythmia 
  Sinus bradycardia 
  Sinus tachycardia 
  Sudden cardiac death 
  Sudden death 
  Supraventricular extrasystoles 
  Supraventricular tachyarrhythmia 
  Supraventricular tachycardia 
  Syncope 
  Syncope vasovagal 
  Tachyarrhythmia 
  Tachycardia 
  Tachycardia fetal 
  Tachycardia paroxysmal 
  Torsade de pointes 
  Trifascicular block 
  Ventricular arrhythmia 
  Ventricular asystole 
  Ventricular extrasystoles 
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Targeted Medical Event 
Class 

Targeted Medical Event 
Subclass 

Preferred Term  

  Ventricular fibrillation 
  Ventricular flutter 
  Ventricular pre-excitation 
  Ventricular tachyarrhythmia 
  Ventricular tachycardia 
  Wandering pacemaker 
  Withdrawal arrhythmia 
  Wolff-Parkinson-White syndrome 
  Wolff-Parkinson-White syndrome 

congenital 
 Ischemic heart disease Acute coronary syndrome 
  Acute myocardial infarction 
  Angina pectoris 
  Angina unstable 
  Arteriogram coronary abnormal 
  Arteriosclerosis coronary artery 
  Arteriospasm coronary 
  CPK MB abnormal 
  CPK MB increased 
  CPK increased 
  Cardiac enzymes increased 
  Cardiac stress test abnormal 
  Computerized tomogram 

coronary artery abnormal 
  Coronary angioplasty 
  Coronary arterial stent insertion 
  Coronary artery bypass 
  Coronary artery disease 
  Coronary artery dissection 
  Coronary artery embolism 
  Coronary artery insufficiency 
  Coronary artery occlusion 
  Coronary artery reocclusion 
  Coronary artery stenosis 
  Coronary artery thrombosis 
  Coronary endarterectomy 
  Coronary ostial stenosis 
  Coronary revascularization 
  Dissecting coronary artery 

aneurysm 
  ECG signs of myocardial 

ischemia 
  ECG Q wave abnormal 
  ECG ST segment abnormal 
  ECG ST segment depression 
  ECG ST segment elevation 
  ECG ST-T segment abnormal 
  ECG ST-T segment depression 
  ECG ST-T segment elevation 
  Exercise ECG abnormal 
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Targeted Medical Event 
Class 

Targeted Medical Event 
Subclass 

Preferred Term  

  Exercise test abnormal 
  External counter pulsation 
  Hemorrhage coronary artery 
  In-stent coronary artery 

restenosis 
  Infarction 
  Ischemic cardiomyopathy 
  Microvascular angina 
  Myocardial infarction 
  Myocardial ischemia 
  Myocardial reperfusion injury 
  Papillary muscle infarction 
  Percutaneous coronary 

intervention 
  Post-procedural myocardial 

infarction 
  Postinfarction angina 
  Prinzmetal angina 
  Scan myocardial perfusion 

abnormal 
  Silent myocardial infarction 
  Stress cardiomyopathy 
  Subclavian coronary steal 

syndrome 
  Subendocardial ischemia 
  Troponin I increased 
  Troponin T increased 
  Troponin increased 
  Vascular graft occlusion 
Ophthalmic disorders Ophthalmic disorders Angle closure glaucoma 
  Eye pain 
  Glaucoma 
  Intraocular pressure increased 
  Myopia 
  Open angle glaucoma 
Menstrual disorders Menstrual disorders Amenorrhea 
  Hypomenorrhea 
  Menometrorrhagia 
  Menorrhagia 
  Menstruation irregular 
  Metrorrhagia 
  Oligomenorrhea 
  Vaginal hemorrhage 
Psychomotor disorders Psychomotor disorders Ataxia 
  Bradykinesia 
  Coordination abnormal 
  Dyskinesia 
  Gait disturbance 
  Hypervigilance 
  Psychomotor hyperactivity 
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Targeted Medical Event 
Class 

Targeted Medical Event 
Subclass 

Preferred Term  

  Psychomotor retardation 
Drug Abuse/withdrawal class Drug abuse subclass Accidental overdose 
  Dependence 
  Disturbance in social behavior 
  Drug abuse 
  Drug abuser 
  Drug administered at 

inappropriate site 
  Drug dependence 
  Drug dependence, antepartum 
  Drug dependence, postpartum 
  Drug detoxification 
  Drug level above therapeutic 
  Drug level increased 
  Drug screen 
  Drug screen positive 
  Drug tolerance 
  Drug tolerance decreased (or 

hypersensitivity) 
  Drug tolerance increased 
  Drug toxicity 
  Intentional drug misuse 
  Multiple drug overdose 
  Multiple drug overdose 
  Multiple drug overdose accidental 
  Needle track marks 
  Neonatal complications of 

substance abuse 
  Overdose 
  Polysubstance dependence 
  Substance abuse 
  Substance abuser 
  Therapeutic agent toxicity 
 Drug Withdrawal subclass Drug rehabilitation 
  Drug withdrawal convulsions 
  Drug withdrawal headache 
  Drug withdrawal maintenance 

therapy 
  Drug withdrawal syndrome 
  Drug withdrawal syndrome 

neonatal 
  Rebound effect 
  Steroid withdrawal syndrome 
  Withdrawal arrhythmia 
  Withdrawal syndrome 
 
CSS-specified preferred terms and text-strings for abuse potential assessment 
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9.5 Narratives 
 
Myocardial infarction narratives 
Subject OB 302/116-036 [PHEN/TPM 3.75/23] myocardial infarction 
62-year-old White female with a history of hypertension, dyslipidemia, coronary artery 
disease was randomized to PHEN/TPM 3.75/23 mg.  On Study Day 58, she 
discontinued study medication.  On Study Day 60, she presented to the hospital with 
complaints of significant chest pain and was diagnosed with a myocardial infarction by 
laboratory testing and cardiac catheterization.  Treatment included a percutaneous 
coronary intervention with a drug eluting stent.  The subject withdrew consent and 
completed the last study visit on Study Day 148. 
 
Subject OB 303/102-012 [PHEN/TPM 7.5/46 mg]: myocardial infarction 
67-year-old White male with a history of obesity was randomized to PHEN/TPM 7.5/46 
mg on . On Study Day 119 , after pushing a hand mower (b) (6) (b) (6)
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about 150 feet, the subject became lightheaded and had no energy and was admitted to 
the hospital with a 2-day history of weakness, malaise, and some epigastric discomfort. 
An initial troponin was elevated at 39.67 with a creatine phosphokinase (CK) and CK-
MB of 783 and 61.9, respectively (units and normal ranges not reported). An 
electrocardiogram revealed inferior ST segment elevation with anterior and anteroseptal 
ST depression. The subject was subsequently diagnosed with a myocardial infarction. A 
coronary angiography demonstrated severe multi-vessel coronary artery disease with 
an occluded right posterolateral branch.  During the angiography, the subject developed 
hemodynamic instability including heart block requiring placement of a temporary 
pacemaker and hypotension requiring intravenous dopamine and placement of an 
intrathoracic balloon pump. Treatment of the event included emergent bypass grafting 
times four with the left internal mammary artery to the left anterior descending coronary 
artery and reverse autogenesis saphenous vein grafts to the second obtuse marginal, 
right posterior descending artery, and right posterolateral arteries. The study drug was 
permanently discontinued on Study Day 119 . The subject recovered from 
the event and was discharged from the hospital on Study Day 124 . The 
subject continued in the study off study drug. The subject’s medical history includes 
past tobacco use (cigarettes), dyslipidemia, diabetes, chronic constipation, enlarged 
prostate, prosthetic left eye, multiple missing teeth, burn scar left lower forearm, 
peripheral neuropathy, erectile dysfunction, stage II cataract, upper gastrointestinal 
ulcer, left upper arm fracture, enucleation of left eye, appendectomy, vasectomy, and 
choroidal melanoma (left eye). Concomitant medications included aspirin, chromium 
picolinate, tamsulosin, and metformin.  
 
Subject OB 303/188-052 [PHEN/TPM 15/92 mg]: myocardial infarction 
52-year-old Caucasian female with a history of obesity was randomized to PHEN/TPM 
15/92 mg on . On Study Day 174 , the subject developed 
chest pain and was transported to the hospital via emergency medical services. During 
transport, the subject experienced a seizure and subsequently developed ventricular 
fibrillation without a pulse. Cardiopulmonary resuscitation was initiated. The subject 
reportedly experienced ventricular fibrillation or pulseless electrical activity for 23 to 24 
minutes. On admission, blood pressure was 140/70 mmHg and pulse was 122 bpm. 
The subject was decorticating, unresponsive, and intubated. A computerized 
tomography of the head performed on arrival to the emergency room revealed no 
bleeding and no gross abnormalities. An electrocardiogram showed ST elevation in the 
precordial leads, in leads I, aVL, and ST depression of the inferior leads. Laboratory 
results revealed a troponin I of 11.6 mg/dL, creatine phosphokinase (CK) of 490 U/L, 
and CK-MB of 23.5 ng/mL. The subject was subsequently diagnosed with a myocardial 
infarction. On Study Day 175  the subject underwent an echocardiogram, 
which showed mildly reduced left ventricular systolic dysfunction with regional wall 
motion abnormalities, distal anterior and mid to distal septal walls consistent with infarct, 
mild concentric left ventricular hypertrophy, and evidence of diastolic dysfunction. On 
Study Day 176  the subject underwent revascularization of the proximal 
left anterior descending artery with drug-eluting stent placement. Additional treatment of 
the event included abciximab, heparin, furosemide, clopidogrel, and diazepam.  The 

(b) (6)

(b) (6)

(b) (6) (b) (6)

(b) (6)

(b) (6)
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Subject OB-303 148-130 [PHEN/TPM 15/92 mg]:  visual and auditory hallucination 
A 42-year-old Black female randomized to PHEN/TPM 15/92 mg reported on study day 
135 auditory and visual hallucinations that were moderate in severity. On Study Day 
137 the subject experienced severe mood swings, moderate poor emotional control, 
moderate worsening anxiety, and moderate overreacting, situational, emotional 
disturbances that were all assessed as related to study drug.  The subject started 
seeing a psychiatrist and with counseling and medication her anxiety improved and 
resolved on Study Day 140. The subject was diagnosed with moderate bipolar disorder 
and study drug was permanently discontinued on Study Day 141  After stopping study 
drug, symptoms improved but at early termination visit, subject mentioned the 
hallucinations were still ongoing.  The subject’s medical history includes ongoing anxiety 
since 2000, hypertension, myopia, conjunctivitis, iron deficiency anemia, hysterectomy, 
uterine fibroids, transient ischemic attack, and allergies to shellfish and penicillin. The 
subject’s mother had a history of schizophrenia. Concomitant medications include 
ziprasidone hydrochloride, divalproex sodium, acetasol HC, escitalopram for anxiety as 
identified in subject history, ciprofloxacin, lisinopril, Darvocet-N 100, tobramycin0.3%, 
Dyazide, amlodipine, and multivitamin. 
 
Subject OB-303 194-039 [PHEN/TPM 15/92 mg]:  auditory hallucination 
A 70-year-old Caucasian female randomized to PHEN/TPM 15/92 mg experienced mild 
auditory hallucinations on Study Day 78. The subject described the event as hearing 
sounds like background voices from a crowd usually in the morning when tired. Initially 
the subject would experience the auditory hallucinations 2-3 times a week, but 
frequency of episodes improved to 2-3 times a month. The event did not interrupt the 
subject’s daily activity and the subject continued in study at the same dose. The 
auditory hallucinations resolved on Study Day 271.  On Study Day 391, the subject 
completed study on study drug.  Concomitant medications included vitamin D3, vitamin 
B-12, and hydrochlorothiazide. 
 
Subject OB-303 145-040 [PHEN/TPM 15/92 mg]:  Euphoria 
A 55-year-old Caucasian female randomized to PHEN/TPM 15/92 mg after 1 week into 
titration on Study Day 9 reported an adverse event of euphoria which resolved next day. 
Subject reported no other side effects during this period. The event of euphoria was an 
isolated event which did not require any dose reduction, and it did not recur during the 
study period.  Concomitant medications included Ibuprofen, multivitamin, sertraline (for 
menopause), and Vitamin-D. 
 
Subject OB-202 0545 [Phen 15/Tpm 100]:  Euphoria 
A 55-year-old White female, with a history of obesity and Type 2 diabetes, was 
Phentermine and Topiramate [15/100 mg].  On the first day of dosing, the subject 
reported an adverse event of euphoria.  This event did not require any dose reduction or 
concomitant medication. The event remained ongoing at the end of study OB-202 and 
continued with the same severity with no action taken when subject rolled over to the 
long term studies, DM-230 and subsequently into DM-231. The event was finally 
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resolved on Study Day 535.  Concomitant medications during study OB-202 include 
metformin, glyburide, hydrochlorothiazide, and ferrous sulfat 
One-year cohort SAE selected narratives of interest in subjects receiving Phentermine, 
topiramate or PHEN/TPM combination: 
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1. Introduction  
 
This summary review summarizes the conclusions and regulatory recommendations of the 
review disciplines assigned to this application. I am not aware of any significant disagreements 
within or between the review disciplines regarding final regulatory recommendations. 
Particular attention is paid to teratogenicity and cardiovascular safety, as the former is of 
greatest concern to the clinical team and the latter was of concern to some of the panelists from 
the July 15, 2010, advisory committee meeting.  

2. Background 
 
Qnexa is a fixed-dose combination of phentermine and topiramate (hereafter phen/top) for 
which the sponsor is seeking approval for weight management in obese (BMI > 30 kg/m2) and 
overweight (BMI 27-29.9 kg/m2) individuals when accompanied by at least one weight-related 
comorbidity. Three dose levels were studied in the clinical development program: 3.75/23 mg 
(low), 7.5/46 mg (mid), and 15/92 mg (high). Phentermine, a sympathomimetic, was approved 
in 1959 for the treatment of obesity. Since 1973 it has been indicated for short-term use only. 
Topiramate, an inhibitor of carbonic anhydrase, was approved in 1996 for the treatment of 
seizures and gained approval for the prevention of migraine headache in 2004. The approved 
doses for phentermine are up to 37.5 mg/day. The approved doses for topiramate are up to 400 
mg/day for seizures and up to 100 mg/day for migraine prophylaxis.  
 
The adverse event profile of phentermine includes palpitations, tachycardia, increased blood 
pressure, insomnia, tremor, headache, dry mouth, and constipation. The adverse event profile 
of topiramate includes probable or possible human teratogenicity, metabolic acidosis, 
nephrolithiasis, paresthesia, cognitive-related dysfunction, psychiatric/behavioral disturbances 
(suicidality), and secondary angle closure glaucoma.  

3. CMC 
 
The CMC reviewer states that there are no pending deficiencies and recommends that the 
application be approved. I agree that there are no outstanding CMC issues.  

4. Nonclinical Pharmacology/Toxicology 
 
Contingent upon a category X pregnancy designation, Dr. Carlson recommends approval of 
the application.  
 
The principal toxicological concern with phen/top is the teratogenic profile of topiramate. As 
discussed in Dr. Carlson’s review and the labeling for topiramate, this compound is teratogenic 
in several animal species. The principal abnormalities noted with doses 2x to 34x the 
maximum recommended clinical dose (MRCD) for phen/top include craniofacial defects in 
mice, ectrodactyly, micromelia, and amelia in rats, and rib and vertebral malformations in 
rabbits. Sensitivity to the teratogenic effects of topiramate is greatest in mice, intermediate in 
rabbits, with rats least sensitive.  
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The applicant conducted embryofetal development studies of phen/top in rat and rabbit 
models. The doses of topiramate used in these studies were considered non-teratogenic prior to 
study initiation: 2x MRCD in rats and 1x MRCD in rabbits. The goal of the studies was to 
examine if there were additive or synergistic effects of phentermine when combined with 
topiramate. The results of these embryofetal development studies ruled out synergistic 
interactions between the two drugs.   
 
A standard two-year carcinogenicity study of phentermine monotherapy was conducted in rats. 
There were no drug-related tumors in males or females at any dose tested. In fact, 
phentermine-treated rats had improved survival compared with control animals.  
 
Prior to study in pediatric subjects, Dr. Carlson recommends that the applicant perform studies 
in juvenile animal models given the potential adverse bone effects of phen/top-induced 
metabolic acidosis. This is a reasonable recommendation.   

5. Clinical Pharmacology 
 
The clinical pharmacology reviewer concludes that the data submitted in support of the 
application are acceptable and recommends approval. I agree that there are no outstanding 
clinical pharmacology issues.  
 
Topiramate increases the Cmax and AUC of phentermine by 13% and 42%, respectively, 
when the two compounds are co-administered.  
 
It is noteworthy that high-dose phen/top decreased ethinyl estradiol AUC by 16% and 
increased norethindrone Cmax and AUC by 22% and 15%, respectively. Because the 
effectiveness of oral contraceptives is due to the levels of norethindrone, these drug-drug 
interaction data do not raise concern about an adverse PK interaction between phen/top and 
ethinyl estradiol and norethindrone-based oral contraceptives.  
 
Based on review of a thorough QT study, the Agency’s interdisciplinary review team for QT 
studies concluded that phen/top does not significantly prolong the QT interval. The largest 
upper bounds of the 2-sided 90% CI for the mean difference between phen/top (7.5/46 mg and 
22.5/138 mg) and placebo were below 10 ms.  

6. Clinical Microbiology  
 
Not applicable.  

7. Clinical/Statistical-Efficacy 
 
Dr. Roberts is recommending that the application not be approved at this time due to concerns 
about phen/top’s teratogenic potential in humans.  
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The efficacy of the combination of phen/top versus phen and top monotherapy was examined 
in a 28-week clinical study (OB-301). The long-term efficacy of phen/top was examined in 
two, one-year clinical studies (OB-302 and OB-303). The efficacy of phen/top in overweight 
or obese individuals with type 2 diabetes was examined in a six-month clinical study (OB-
202).  All clinical trials included a 4-week titration phase.  
 
Study OB-301 
 
Study OB-301 was conducted to satisfy the requirements of the fixed-dose combination drug 
regulation 21 CFR 300.50., which reads in part: 
 
Two or more drugs may be combined in a single dosage form when each component makes a 
contribution to the claimed effects and the dosage of each component (amount, frequency, 
duration) is such that the combination is safe and effective for a significant patient population 
requiring such concurrent therapy as defined in the labeling for the drug. Special cases of this 
general rule are where a component is added: (1) To enhance the safety or effectiveness of the 
principal active component; and (2) To minimize the potential for abuse of the principal active 
component.

Study OB-301 was a randomized, double-blind, placebo-controlled 28-week clinical trial of 
approximately 750 obese nondiabetic subjects. Trial participants were randomized in equal 
fashion to one of seven treatment groups: placebo, phen 7.5 mg, top 46 mg, phen/top 7.5/46 
mg, phen 15 mg, top 92 mg, or phen/top 15/92 mg. The co-primary efficacy endpoints were 
the percent weight loss at Week 28 and the percentage of subjects with > 5% weight loss at 
Week 28.  
 
The treatment groups were reasonably well-matched for baseline demographic characteristics. 
The mean age was 46 years, 79% were women, 79% Caucasian, and 19% African-American. 
The average baseline BMI was 36 kg/m2 and the mean waist circumference was 111 cm. The 
mean baseline blood pressure and heart rate were 122/79 mmHg and 73 bpm, respectively.  
 
Approximately 72% of the subjects completed the 28-week study. There were no notable 
imbalances among groups in the proportion of subjects in each treatment group who completed 
the study. Premature discontinuation due to adverse event was more common in the phen/top 
combination groups compared with the respective monotherapy groups.   
 
Unless otherwise indicated, the below efficacy analyses were conduced on the intent-to-treat 
(ITT) population: all randomized individuals who provided a baseline measurement of body 
weight, received at least one dose of study drug, and had at least one post-dose assessment of 
body weight.  
 
As shown in the below tables from Dr. Roberts’ review, the mean percent weight loss and the 
percentage of subjects with > 5% weight loss were statistically significantly greater in the 
phen/top combination groups compared with the respective monotherapy and placebo groups.  
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Mean Percent Weight Loss at Week 28 (LOCF) 
 Placebo 

N=103 

PHEN 7.5 

N=104 

TPM 46 

N=102 

PHEN/TOP 
7.5/46 
N=103 

PHEN 15 

N=106 

TPM 92 

N=105 

PHEN/TOP 
15/92 

N=103 
Baseline 
weight (kg) 
Mean (SD)  

100.2 
(13.2) 

100.9 
(15.3) 

100.6 
(16.4) 

102.7 
(16.4) 

101.4 
(16.3) 

104.5 
(15.7) 

98.8 
(14.7) 

Mean (SD) 
% change  

-1.5 
(4.6) 

-5.2 (5.5) -4.9 (5.4) -8.2 (6.9)* -5.8 (5.8) -6.1 (6.0) -9.0 (7.1)* 

*p<0.001 versus individual components and placebo

Percentage of Subjects with > 5% Weight Loss at Week 28 (LOCF) 
 Frequency Placebo-subtracted difference (%) 
Placebo 15.5% -- 
PHEN 7.5 43.3% 27.8 
TPM 46 39.2% 23.7 
PHEN/TOP 7.5/46 62.1%* 46.6 
PHEN 15 46.2% 30.7 
TPM 92 48.6% 33.1 
PHEN/TOP 15/92 66.0%* 50.5 
*p<0.01 vs individual components and placebo 
 
These data indicate the each respective component makes a contribution to the weight-loss 
efficacy of the mid-dose and high-dose phen/top fixed-dose combinations.  
 
Studies OB-302 and 303

Study OB-302 was a randomized, double-blind, placebo controlled 56-week clinical trial of 
1267 individuals with BMIs > 35 kg/m2 but without type 2 diabetes. Trial participants were 
randomized 2:1:2 to placebo, phen/top 3.75/23 mg, or phen/top 15/92 mg. The co-primary 
efficacy endpoints were the percent weight loss at Week 56 and the percentage of subjects 
with > 5% weight loss at Week 56.  
 
Study OB-303 was a randomized, double-blind, placebo-controlled 56-week clinical trial of 
2487 overweight and obese individuals with at least 2 weight-related comorbid conditions. 
Trial participants were randomized 2:1:2 to placebo, phen/top 7.5/46 mg, or phen/top 15/92 
mg. The co-primary efficacy endpoints were the percent weight loss at Week 56 and the 
percentage of subjects with > 5% weight loss at Week 56.  
 
The baseline demographic characteristics for participants in studies OB-302 and 303 are 
shown in the following table from Dr. Roberts’ review.  

Baseline Demographic Characteristics – Pooled Data from Studies OB-302 and 303 
PHEN/TOP Demographic/Baseline 

characteristics 
Parameter Placebo 

N=1477 
3.75/23 mg 

N=234 
7.5/46 mg 

N=488 
15/92 mg 
N=1479 

48.5 (11.4) 43.0 (11.1) 51.1 (10.4) 48.0 (12.0) 
49.6 41.8 51.6 49.2 Age (years) 

Mean (SD) 
Median 

(Min, Max) 18, 71 19, 70 21,71 18, 71 
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PHEN/TOP Demographic/Baseline 
characteristics 

Parameter Placebo 

N=1477 
3.75/23 mg 

N=234 
7.5/46 mg 

N=488 
15/92 mg 
N=1479 

375 (25.4) 40 (17.1) 147 (30.1) 385 (26.0) Gender (n, %) Male 
Female 1102 (74.6) 194 (82.9) 341 (69.9) 1094 (74.0) 

1251 (84.7) 189 (80.8) 424 (86.9) 1235 (83.5) 
199 (13.5) 35 (15.0) 51 (10.5) 210 (14.2) 

9 (0.6) 2 (0.9) 5 (1.0) 12 (0.8) 
Race (n, %) 

Caucasian 
Black 
Asian 
Other 16 (1.1) 5 (2.1) 5 (1.0) 15 (1.1) 

197 (13.3) 27 (11.5) 69 (14.1) 201 (13.6) 
Ethnicity (n, %) 

Hispanic or 
Latino 

Not Hispanic or 
Latino 

1280 (86.7) 207 (88.5) 419 (85.9) 1278 (86.4) 

Weight (kg) Mean (SD) 107.5 (20.2) 118.6 (21.9) 102.8 (18.2) 107.1 (19.6) 
Height (cm) Mean (SD) 166.9 (9.6) 166.7 (8.5) 168.0 (9.8) 166.8 (9.3) 
Waist circumference 
(cm) 

Mean (SD) 115.8 (13.3) 121.2 (15.2) 112.7 (12.4) 115.5 (13.5) 

<30 kg/m2 71 (4.8) 0 33 (6.8) 71 (4.8) 
30 to <40 kg/m2 904 (61.2) 91 (38.9) 344 (70.5) 887 (60.0) BMI category (n, %) 

40 kg/m2 502 (34.0) 143 (61.1) 111 (22.7) 521 (35.2) 
Systolic blood 
pressure (mmHg) 

Mean (SD) 126.6 (13.3) 122.5 (11.1) 128.5 (13.6) 125.9 (13.1) 

Diastolic blood 
pressure (mmHg) 

Mean (SD) 79.7 (9.0) 77.8 (7.5) 80.6 (8.7) 79.2 (8.8) 

Heart rate (bpm) Mean (SD) 72.5 (9.6) 72.3 (9.2) 72.2 (10.1) 72.8 (9.9) 
 
As Dr. Roberts points out, “Study OB-302 permitted enrollment of individuals with BMI’s of 
35 kg/m2 and higher but excluded individuals with type 2 diabetes or uncontrolled weight-
related co-morbidities.  Study OB-303 sought to include individuals with weight-related co-
morbidities including type 2 diabetes and limited the BMI inclusion criteria.  These differences 
in study populations explain the contrast between the two studies regarding BMI, fasting 
serum glucose, lipid parameters, and blood pressure at baseline.”  
 
Fifty-nine percent of placebo subjects, 61% of phen/top 3.75/23 mg subjects, 75% of phen/top 
7.5/46 mg subjects, and 71% of phen/top 15/92 mg subjects completed study visits as 
originally scheduled, with somewhat lower percentages completing visits on study drug. A 
higher percentage of subjects from the active-treatment groups (12-18%) discontinued study 
drug compared with subjects from the placebo groups (9%) due to adverse events. 
 
The mean percent weight loss at Week 56 from studies OB-302 and OB-303 individually and 
pooled are shown in the below table from Dr. Roberts’ review.  
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was associated with statistically significant reductions in diastolic blood pressure versus 
placebo. In study OB-302, the mean increase in HDL-C and mean reduction in TG levels were 
modest and statistically significantly greater for the high-dose phen/top group versus placebo. 
In study OB-303, the mean increase in HDL-C levels and mean reduction in TG levels were 
modest and statistically significantly greater in the mid- and high-dose phen/top groups versus 
placebo. There were small statistically significant improvements in fasting glucose levels in 
the high-dose phen/top groups from studies OB-302 and 303 and in the mid-dose phen/top 
group from study OB-303 (not studied in OB-302) compared with placebo. In study OB-303, 
statistically significant improvements in fasting insulin levels were observed in the mid- and 
high-dose phen/top groups. In diabetics subjects from study OB-303, the mean change in 
HbA1c was -0.1% in the placebo group and -0.4% in the mid-dose phen/top group (p=0.03) 
and -0.4% in the high-dose phen/top group (p=0.004).  
 
In study OB-302, the percentage of subjects with > 10% weight loss was 7.4% in the placebo 
group, 18.8% in the low-dose phen/top group (p<0.0001 versus placebo), and 47.2% in the 
high-dose phen/top group (p<0.0001 versus placebo). In study OB-303, the percentage of 
subjects with > 10% weight loss was 7.4% in the placebo group, 37.3% in the mid-dose 
phen/top group (p<0.0001 versus placebo), and 47.6% in the high-dose phen/top group 
(p<0.0001 versus placebo).  
 
Two-year weight-loss data from study OB-305 will be submitted to the Division in the near 
future.  
 
DM-202 
 
This was a randomized, double-blind, placebo-controlled 28-week clinical trial of 210 
overweight and obese individuals with type 2 diabetes controlled with diet or oral anti-diabetic 
medication or both. Subjects were randomized 1:1 to placebo or 15 mg of phentermine in the 
morning and 100 mg topiramate in the evening. The primary efficacy endpoint was the change 
in HbA1c at Week 28. Percent weight loss from baseline to Week 28 was a secondary 
endpoint.  
 
The treatment groups were fairly well matched for baseline demographics. The mean age was 
49 years, 68% were female, and 86% Caucasian. The mean baseline BMI was 35 kg/m2, 
average HbA1c was 8.7%, with just over 50% of subjects having a 5-10 year or > 10 year 
history of diabetes. Forty-seven percent of the subjects were taking 2 oral anti-diabetic 
medications at baseline.  
 
Seventy-two percent of placebo subjects and 85% of the phentermine + topiramate 
coadministration group completed the study. Approximately 3% of subjects from each 
treatment group prematurely discontinued from the study due to an adverse event.  
 
The mean reduction in HbA1c in the placebo group was -0.6% and -1.1% in the phentermine + 
topiramate coadministration group (p=0.0007). The mean percent reduction in body weight 
was -1.2% in the placebo group and -8.0% in the phentermine + topiramate coadministration 
group (p<0.0001). Fourteen percent of placebo subjects compared with 61% of phentermine + 





 11

c Comparable treatment (30 mg/kg) caused persistent reductions in offspring body weight gain 

 
At the July 15, 2010, advisory committee meeting,  a teratologist and 
consultant to the applicant, indicated that there are four pregnancy registries in the world that 
provide information on topiramate’s teratogenic potential in humans: The Israeli Teratogen 
Information Service, the UK Epilepsy and Pregnancy Register, the North American AED  
Pregnancy Registry, and the Australian AED Registry.  
 
The North American AED Pregnancy Registry provides four and one-half times as much 
exposure data (n=289) than the next closest database, the UK Epilepsy and Pregnancy Register 
(n=62). In turn, data from the North American Registry provide the best available estimate of 
potential risk.  
 
In a recently-published abstract, members of the North American AED Pregnancy Registry 
compared the frequency of adverse pregnancy outcomes in users of topiramate monotherapy to 
appropriately matched non-users. The prevalence of major malformations in women exposed 
to topiramate during the first 12 weeks of pregnancy was 3.8% versus 1.3% in women from 
the control group [RR = 2.8 (95% CI 1.0, 8.1)].1  Four infants exposed to topiramate had cleft 
lip, two of which were isolated cleft abnormalities (0.69%). The expected prevalence of 
isolated cleft abnormalities is approximately 0.07% (RR ~ 10.0). In addition, the authors 
reported that the prevalence of low birth weight (<2500 grams) in infants with in-utero 
exposure to topiramate was 9.8% compared with 3.6% in infants born to control mothers [RR 
= 2.7 (95% CI 1.4, 5.1)]. No information was provided on the doses of topiramate, although it 
is reasonable to assume that the majority of mothers were taking at least 100 mg per day.  
 
To the best of Dr. Roberts’ and my knowledge the only other registry to publish controlled 
data on topiramate is from Israel. The outcomes of 29 pregnancies in women on topiramate 
monotherapy and 23 women on topiramate as part of polytherapy were compared with the 
outcomes of 212 pregnancies from control women.2 Approximately 5% (2/41) infants of 
mothers exposed to topiramate had non-genetic anomalies compared with 2.5% (5/206) infants 
of mothers from the control group (nominal p=0.3). The two non-genetic anomalies in infants 
born to the women on topiramate were pulmonary artery stenosis (topiramate dose not 
reported) and multiple brain cysts (50 mg per day topiramate with valproic acid). Infants of 
mothers exposed to topiramate had lower birth weight compared with control infants (nominal 
p=0.001).  
 
Women of child-bearing potential (WOCBP) who participated in the phen/top development 
program agreed to use double-barrier contraception or hormonal contraception with a single-
barrier method of birth control. Women had monthly pregnancy tests during participation in 

                                                 
1 Hernandez-Diaz S, et al. Comparative safety of topiramate during pregnancy. Abstract, 2010 Teratology Society 
Program.  
2 Ornoy A, et al. The outcome of pregnancy following topiramate treatment: A study of 52 pregnancies. 
Reproductive Toxicology 2008;25:388-389. 

(b) (6)
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the clinical trials. When a pregnancy was documented, the woman was instructed to 
immediately stop study drug.  
 
There were 34 pregnancies reported during conduct of the phen/top studies.  At least 17 of the 
pregnancies occurred in women randomized to high-dose phen/top. The estimated average 
gestational age at the time of pregnancy diagnosis was 5.4 weeks. Nineteen of the 34 
pregnancies were carried to term. All 19 infants were reportedly born without congenital 
anomaly. Thirteen of the infants were born to mothers who had been randomized to treatment 
with phen/top.  
 
That 13 normal infants were born to mothers exposed to phen/top is reassuring, but this 
experience is much too limited to assess whether phen/top is associated with a small-to-
moderate risk for fetal malformation in overweight or obese women.  
 
As the number of pregnancies from the phen/top program demonstrates, even a rigorous, 
multifaceted approach to pregnancy prevention is far from 100% effective. Weight-loss-
induced improvement in fertility no doubt contributed to the fact that the greatest proportion of 
women who became pregnant were from the high-dose phen/top group.  
 
While it is true that topiramate is currently approved for the treatment of seizures (up to 400 
mg per day) and for prophylaxis of migraine headaches (100 mg per day) and is being used by 
WOCBP, topiramate offers potential benefits to pregnant women with seizure disorders or 
severe migraine headaches. There is no potential benefit of weight loss during pregnancy.  
 
Only with wide-spread exposure to phen/top among overweight and obese WOCBP (i.e., post-
approval) will we obtain an accurate assessment of this compound’s teratogenic potential in 
the target population. Because some data suggest that obesity itself may carry risk for fetal 
malformation, if phen/top is eventually approved, a post-approval pregnancy registry would 
need to include appropriately-matched overweight and obese women as controls.  
 
Tachycardia and Cardiovascular Safety 
 
Phentermine is a sympathomimetic. Consequently, depending on the dose, this compound 
could increase the risk for adverse cardiovascular events. The currently-approved labeling for 
phentermine (highest recommended daily dose 37.5 mg) contraindicates is use in subjects with 
advanced arteriosclerosis, cardiovascular disease, or moderate-to-severe hypertension. Despite 
50-plus years of marketing in the United States, there are no long-term well-controlled data on 
the cardiovascular effects of phentermine monotherapy. The indication for short-term use only 
reflects this void in information.   
 
At the July 15, 2010, advisory committee meeting, a number of panelists raised concern about 
phen/top’s effect on heart rate.  In an analysis of pooled one-year data, the mean change in 
heart rate was 0 bpm in the placebo group and 1.3 bpm, 0.6 bpm, and 1.6 bpm in the phen/top 
low-dose, mid-dose, and high-dose groups, respectively. As illustrated in the following table 
from Dr. Roberts’ review, a larger percentage of phen/top-treated subjects experienced 
categorical increases on at least one occasion in heart rate during one year of treatment.  
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Categorical Increases in Heart Rate  
 Placebo

N=1561 
n (%) 

PHEN/TOP 
3.75/23 
N=240 
n (%) 

PHEN/TOP 
7.5/46 
N=498 
n (%) 

PHEN/TOP 
15/92 

N=1580 
n (%) 

Heart rate     
>5 bpm 1021 (65.4) 168 (70.0) 372 (74.7) 1228 (77.7) 
>10 bpm 657 (42.1) 120 (50.0) 251 (50.4) 887 (56.1) 
>15 bpm 410 (26.3) 79 (32.9) 165 (33.1) 590 (37.3) 
>20 bpm 186 (11.9) 36 (15.0) 67 (13.5) 309 (19.6) 
 
The percentage of subjects who developed a heart rate > 20 bpm above baseline on two or 
more consecutive occasions was 2.7% in the placebo group and 3.8%, 2.6%, and 4.6% in the 
low-dose, mid-dose, and high-dose phen/top groups, respectively.  
 
One (0.1%) subject from the placebo group and one (0.4%), two (0.4%), and 11 (0.7%) of the 
subjects randomized to the low-dose, mid-dose, and high-dose phen/top groups, respectively, 
were recorded as having developed tachycardia during one year of treatment.  
 
Although compared with placebo, treatment with phen/top increased heart rate by a small 
amount, mean systolic and diastolic blood pressures decreased. In turn, the rate-pressure 
product, an index of cardiac oxygen demand, decreased by a similar amount in the three 
phen/top and placebo groups.    
 
As shown in the below table from Dr. Robert’s review, the number of reported events related 
to ischemic heart disease in the phen/top development program was too small to draw any 
conclusions about cardiovascular risk.  

Adverse Events Related to Ischemic Heart Disease 
 Placebo

N=1561 
n (%) 

PHEN/TOP 
3.75/23 
N=240 
n (%) 

PHEN/TOP 7.5/46 
N=498 
n (%) 

PHEN/TOP 
15/92 

N=1580 
n (%) 

Total 8 (0.5) 1 (0.4) 3 (0.6) 4 (0.3) 
Myocardial infarction 0 1 (0.4) 1 (0.2) 2 (0.1) 
Angina pectoris 2 (0.1) 0 0 2 (0.1) 
Coronary artery disease 5 (0.3) 0 0 1 (0.1) 
Acute coronary syndrome 0 0 0 1 (0.1) 
CPK increased 1 (0.1) 0 1 (0.2) 0 
Arteriosclerosis coronary 
artery 

0 0 1 (0.2) 0 

Myocardial ischemia 1 (0.1) 0 0 0 
 
Data from the Agency’s Adverse Event Reporting System are uninformative with respect to 
assessing the cardiovascular safety profile of phen/topiramate due to the limited number of 
reports of serious adverse cardiovascular events for phentermine monotherapy or phentermine 
coadministered with topiramate and due to the inherent limitations of using a spontaneous 
reporting system to assess drug-event causality for events that commonly occur in the target 
population (e.g., myocardial infarction or stroke in obese subjects).  
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Suicidality/Depression and other Psychiatric Adverse Events 
 
An FDA meta-analysis of 199 placebo-controlled trials of antiepileptic drugs, including 
topiramate, reported an increased relative risk for suicidal ideation or behavior with these 
agents [OR 1.8 (95% CI 1.2, 2.7)]. The relative risk for topiramate was 2.5 (1.2, 5.9). Studies 
of topiramate in overweight and obese subjects comprised the majority of the topiramate data 
included in the meta-analysis. Based on this information, the labels for all antiepileptics 
include a warning about suicidal thoughts or behavior. These suicidality data were generated 
from retrospective assessment of patient-reported adverse events. 
 
In contrast to the aforementioned meta-analysis of antiepileptic drugs, suicidality was assessed 
prospectively using the Columbia Suicidality Severity Rating Scale (C-SSRS) questionnaire in 
all subjects at all study visits in the phen/top phase clinical trials. The incidence of suicidal 
ideation or behavior was 0.7% in the placebo group, 0.4% in the low-dose phen/top group, 
0.6% in the mid-dose phen/top group, and 0.9% in the high-dose phen/top group. There were 
no completed suicides in the phen/top development program.  
 
The incidence of depression-related adverse events in the one-year phen/top clinical trials was 
3.4% in the placebo group, 5.0% in the low-dose phen/top group, 3.8% in the mid-dose 
phen/top group, and 7.7% in the high-dose phen/top group. Twenty-one subjects in the high-
dose phen/top group discontinued study drug due to depression compared with none of the 
subjects from the other treatment groups.  
 
Anxiety-related adverse events were reported with frequencies similar to those observed for 
depression, with nearly three times as many reports in high-dose phen/top versus placebo. 
Sleep-related adverse events were reported by approximately 6%, 7%, 7%, and 11% of 
subjects randomized to the placebo, low-dose, mid-dose, and high-dose phen/top groups, 
respectively.  
 
While the overall incidence rates were low, it should be pointed out that approximately 4 to 7 
times as many subjects randomized to high-dose phen/top versus placebo discontinued study 
participation due to anxiety-, sleep-, and depression-related adverse events.  
 
Metabolic Acidosis 
 
Due to its inhibition of carbonic anhydrase, topiramate increases renal excretion of 
bicarbonate. As such, therapy with topiramate is associated with a normal anion gap metabolic 
acidosis.  
 
In the one-year phen/top phase 3 clinical trials, serum bicarbonate was measured at baseline 
and at Weeks 4, 8, 16, 28, 40, and at end of treatment. There were no per-protocol 
interventions for low bicarbonate values. The percentages of individuals from the placebo, 
low-dose, mid-dose, and high-dose phen/top groups who experienced two consecutive or an 
endpoint bicarbonate value below 21 mEq/L were 2.1%, 8.8%, 6.4%, and 12.8%, respectively.   
 



 15

Although there were no reports of severe metabolic acidosis in the one-year phen/top phase 3 
clinical trials, real-world use of phen/top in susceptible individuals (e.g., severe diarrhea, 
laxative abuse, chronic kidney disease) could be expected to give rise to acute metabolic 
acidosis with clinical sequelae including cardiac dysfunction and ventricular arrhythmias, in 
severe cases.   
 
A mild, sustained metabolic acidosis increases the probability of developing nephrolithiasis 
and adversely affects bone structure and function. In the one-year clinical trials, there were 22 
reported cases of nephrolithiasis in the phen/top group compared with five in the placebo 
group. Neither biochemical markers of bone turnover (aside from non-fractionated alkaline 
phosphatase) nor bone density were measured in the phen/top clinical trials.  
 
When topiramate is used to treat seizures or prevent migraines, periodic assessment of serum 
bicarbonate levels is recommended.  
 
Cognitive-Related Averse Events 
 
When used at doses of 100 mg to 400 mg per day for migraine prophylaxis and the treatment 
of seizures, topiramate is associated, in a dose-related manner, with an increased incidence of 
cognitive-associated adverse events including confusion, psychomotor slowing, difficulty with 
concentration/attention, difficulty with memory, and speech or language problems, particularly 
word-finding difficulties.  
 
In the one-year phen/top phase 3 clinical trials, subjects randomized to phen/top reported more 
cognitive-related adverse events compared with subjects randomized to placebo. When the 
attention, memory, language, and other cognitive disorders not otherwise specified subclasses 
were pooled from the one-year clinical data, the incidence rates were 1.7%, 2.0%, 5.6%, and 
7.8% in the placebo, low-dose, mid-dose, and high-dose phen/top groups, respectively. The 
clinical significance of these imbalances is unknown.   
 
Dose-Response Relationship Between Phen/Top and Select Adverse Events 
 
Although the overall incidence rates were low, the frequency of adverse events leading to drug 
discontinuation from the nervous system disorders, psychiatric disorders, and renal and urinary 
disorders System Organ Class were numerically larger in the high-dose phen/top group 
compared with the mid-dose and low-dose groups or placebo. Some of the individual adverse 
events reported with a greater frequency in the high-dose phen/top group include: 
 

• Depression 
• Anxiety 
• Insomnia 
• Disturbance in attention 
• Metabolic acidosis 
• Nephrolithiasis 
• Heart rate 
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62.1%, and 68.9% in the phen/top low-dose, mid-dose, and high-dose groups, respectively, 
versus 19.6% in the placebo group.3  As with other weight-loss drugs, phen/top was less 
effective in overweight and obese individuals with versus without type 2 diabetes.  
 
Although the Agency’s draft obesity drug guidance states that efficacy will be assessed 
following one year of treatment, the sponsor voluntarily conducted a two-year trial. The 
Complete Response letter will request that the final report for this study be submitted.   
 
Against the varying degrees of efficacy of phen/top, one must weigh the following potential 
risks: 
 
1). Teratogenicity: Topiramate is teratogenic in multiple animal species. Preliminary data from 
the North American AED Pregnancy Registry raise concern that topiramate at doses ranging 
from 50 mg to 1200 mg per day poses a risk for adverse fetal outcome – oral clefts and low 
birth weight in particular. Before re-considering approval of this application, the sponsor must 
provide a comprehensive assessment of topiramate, phentermine, and 
phentermine/topiramate’s potential for teratogenicity and fetal harm. This assessment should 
include nonclinical and clinical data. The sponsor must also provide a detailed plan and 
strategy to evaluate and mitigate the potential risk for teratogenicity and fetal harm in WOCBP 
taking phentermine/topiramate for the treatment of overweight or obesity.  
 
2). Cardiovascular Safety: Relative to placebo, phen/top was associated with small mean and 
categorical dose-related increases in heart rate. In general, phen/top was associated with mean 
reductions in blood pressure versus placebo. Some members of the July 15, 2010, advisory 
committee expressed concern that the heart rate data may signal increased risk for major 
adverse cardiovascular events. The numbers of adverse cardiovascular events in the phen/top 
clinical trials were too small to make any judgments about the clinical significance of the heart 
rate data. Given the favorable changes in blood pressure and rate-pressure product in subjects 
treated with phen/top, I am not as concerned about potential adverse cardiovascular effects as 
some of the committee members. Nonetheless, before re-considering approval of this 
application the sponsor must provide reasonable evidence that the elevations in heart rate 
associated with phen/top do not represent a risk for major adverse cardiovascular events.  
  
3). Adverse Neuropsychiatric Events: Phen/top, particularly the high-dose, was associated with 
a greater frequency of adverse neuropsychiatric events such as depression, anxiety, insomnia, 
and disorders of attention, memory, and language. There was no signal for increased 
suicidality in the phen/top development program; however, data from the FDA’s meta-analysis 
of antiepileptic drugs suggest that topiramate enhances risk for suicidality. I do not believe that 
the neuropsychiatric adverse event data would preclude approval of phen/top. If approved, 
phen/top would have a Medication Guide that included information on suicidality and other 
potential adverse neuropsychiatric effects of the drug.  
 
4). Metabolic acidosis: Topiramate, in a dose-related manner, increases the frequency of 
metabolic acidosis, as assessed by serum bicarbonate levels. Dose-related increases in the 
                                                 
3 The proportion of placebo subjects who lost > 5% in study OB-302, the only study that included a low-dose 
phen/top treatment group, was 17.3%.  
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frequency of low serum bicarbonate levels were noted in the phen/top clinical trials; however, 
no subject developed severe metabolic acidosis.  I do not believe that metabolic acidosis would 
preclude approval of phen/top. If approved, the sponsor may be required to conduct a post-
approval clinical study to examine the effects of long-term phen/top treatment on bone 
integrity, as sustained metabolic acidosis can cause osteomalacia or osteopenia/osteoporosis. 
This would be of singular importance in pediatric subjects.  
 
A question that will be addressed in greater detail following Vivus’ response to the action 
letter is whether the mid-dose of phen/top has the most favorable risk-benefit profile of the 
three proposed doses? The frequency of numerous adverse events is lower in subjects treated 
with mid-dose versus high-dose phen/top and the one-year efficacy of these two doses is 
“similar”. The two-year data will be informative in this regard.   
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