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BACKGROUND
Regulatory
This 505(b)(2) application for phentermine HCl orally disintegrating tablet (ODT)
references phentermine HCl 15 and 30 mg capsules (manufactured by Sandoz
Pharmaceuticals) and Adipex-P TEVA 37.5 mg tablet (manufactured by Gate
Pharmaceuticals).
Phentermine was first approved by FDA for obesity management in 1959. Drugs initially
approved between 1938 and 1962 on the basis of safety alone required an assessment of
efficacy under the Drug Efficacy Study Implementation (DESI) process, which began in
the late 1960s. In 1973, phentermine, as one of a number of amphetamine congeners,
was reviewed under the DESI process and deemed efficacious based on a statistically
significantly greater weight loss than placebo; however, given the theoretical concern for
abuse and addiction, its use was limited to short-term (a few weeks).1
In the 1990s, phentermine was studied in obese patients for up to 4 years in combination
with fenfluramine, another anorectant drug approved under DESI, and its use was
popularized in the ‘fen-phen’ combination. Fenfluramine was ultimately withdrawn from
the market due to its association with cardiac valvulopathy. Phentermine has generally
not been implicated as a contributing cause of valvulopathy. More recently, phentermine
was studied in a number of 1-year safety and efficacy trials as a component of Qnexa, an
investigational combination of low-dose phentermine and topiramate for the chronic
treatment of obesity. In those trials, modest increases in heart rate associated with
1

Colman E. Anorectants on trial: a half century of federal regulation of prescription appetite suppressants.
Ann Intern Med 2005; 143:380-5.

Reference ID: 2954509

NDA 202088

studies were reviewed in detail by Dr. Immo Zadezensky from the Office of Clinical
Pharmacology.
STUDY SUMMARIES
No trials evaluating clinical safety and efficacy were conducted.
Study 01806KH
All 15 subjects enrolled were administered 3 single doses of phentermine 15 mg, one per
study period. Dosing in the 3 study periods was separated by a 10-day washout period.
The bioequivalence between the 15 mg phentermine HCl ODT administered with or
without water and the 15 mg dose of the reference listed drug was established based on
Cmax and AUC (AUClast and AUCinf). The 90% confidence intervals of the comparisons
were within the accepted 80% to 125% limits (Table 1). Of note, one subject in this
study had an outlier (high) Cmax at one time point (t=4 hours) with the reference drug.
Bioequivalence was established after the exclusion of that subject’s data.
The bioequivalence between the 15 mg phentermine HCl ODT administered with water
and the 15 mg phentermine HCl ODT administered without water was established based
on Cmax and AUC. The 90% confidence intervals of the comparisons were within the
accepted 80% to 125% limits (Table 1).
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Table 1: Summary of Study 01806KH

Adverse events from this study are listed below; no AEs were serious or severe:
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Table 2: Adverse Events, Study 01806KH

Note is made of one subject who developed an AE of euphoria on T2. Dr. Zadezensky
reviewed the pharmacokinetics (PK) profiles for this subject on the different treatments.
He found that the subject’s Cmax was 71.56 ng/mL for T1, 68.53 ng/mL for T2, and
65.79 ng/mL for the reference product (Ref). Although the phentermine Cmax for this
subject was ~50% higher than the mean Cmax for all treatments, the Cmax for the 3
different formulations were similar in this particular subject.
It was reported that the effect of ODT on oral mucosa was examined and that no
clinically significant abnormalities were observed.
Study 018089D
All 15 subjects enrolled were administered 3 single doses of phentermine 30 mg, one per
study period. Dosing in the 3 study periods was separated by at least a 10-day washout
period.
The bioequivalence between the 30 mg phentermine HCl ODT swallowed whole or
disintegrated and the 30 mg dose of the reference listed drug was established based on the
Cmax and the AUClast and AUCinf. The 90% confidence intervals of the comparisons were
within the accepted 80% to 125% limits (Table 3).
The bioequivalence between the 30 mg phentermine HCl ODT swallowed whole with
water (T1) and the 30 mg phentermine HCl ODT disintegrated followed by water (T2)
was established based on the Cmax and the AUClast and AUCinf. The 90% confidence
intervals of the comparisons were within the accepted 80% to 125% limits (Table 3).
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Table 3: Summary of Study 018089D

Adverse events are listed below; no AEs were serious or severe:
Table 4: Adverse Events, Study 018089D

Note is made of one subject who developed an AE of euphoria on T1. Dr. Zadezensky
reviewed the PK profiles for this subject on the different treatments. He found that Cmax
was 82.12 ng/mL, 92.51 ng/mL, and 91.86 ng/mL for T1, T2, and Ref, respectively.
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These values are in fact lower than the mean phentermine Cmax, and furthermore, this
subject’s Cmax with T1 was lower than with T2 or Ref.
It was reported that the effect of ODT on oral mucosa was examined and that no
clinically significant abnormalities were observed.
Study 01809PB
Sixteen of the 18 subjects enrolled were administered 3 single doses of phentermine 37.5
mg, one per study period. Dosing in the 3 study periods was separated by at least a 10day washout period.
The bioequivalence between the 37.5 mg phentermine HCl ODT under fasting and fed
conditions and the 37.5 mg dose of the reference listed drug was established based on the
Cmax and the AUClast and AUCinf. The 90% confidence intervals of the comparisons were
within the accepted 80% to 125% limits (Table 5).
The bioequivalence between the 37.5 mg phentermine HCl ODT administered under fed
conditions (T2) and the 37.5 mg phentermine HCl ODT administered under fasted
conditions (T1) was established based on the Cmax and the AUClast and AUCinf. The 90%
confidence intervals of the comparisons were within the accepted 80% to 125% limits
(Table 5).
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Table 5: Summary of Study 01809PB

Adverse events are listed below; no AEs were serious or severe:
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Table 6: Adverse Events, Study 01809PB

As above, no adverse events of euphoria were seen in this study.
It was reported that the effect of ODT on oral mucosa was examined and that no
clinically significant abnormalities were observed.
AUDITS
Division of Scientific Investigations (DSI) inspection reports are still pending as of this
writing. The preliminary information suggests deficiencies at the site unrelated to the
bioequivalence data, primarily related to not conducting mouth checks twice to be sure
subjects did not get mouth ulcers from the phentermine swallowed 2 to 4 hours earlier.
CMC
No CMC deficiencies were identified. See Dr. Chikhale’s review for details.
PHARMACOLOGY/TOXICOLOGY
No pharmacology/toxicology deficiencies were identified. See Dr. Summan’s review for
details.
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FINANCIAL DISCLOSURE
The sponsor provided a signed form FDA 3454, certifying that no financial arrangements
or interests were held by the listed clinical investigators for the clinical pharmacology
studies conducted to support approval of this application.
LABELING
Suprenza will be the first phentermine product to be in Physician Labeling Rule format.
A detailed labeling review will be conducted separately from this document.
The following are some of the clinical issues we have considered with this label:
•

The duration of use is limited to a few weeks: this duration limitation is a hold-over
from the phentermine labels for the reference listed drug. The PLR label will for the
most part mirror currently approved phentermine labeling.

•

In 2007, as part of a relisting determination for Ionamin (phentermine resin complex),
I reviewed the NDA file for Ionamin, relevant literature, and postmarketing reports.
At that time, 11 case reports involving phentermine were identified from the
published literature. In the past, phentermine was often taken with a second
anorexigenic agent, such as fenfluramine, and therefore, adverse reactions associated
with fenfluramine, such as primary pulmonary hypertension (PPH) and valvulopathy
are occasionally attributed to phentermine. PPH and valvulopathy are in the
Warnings section of the phentermine label. Adverse event reports with a plausible
relationship to the sympathomimetic effect of phentermine in patients on phentermine
monotherapy included: cerebrovascular ischemic event (2 reports), ischemic colitis (1
report), and acute nonarteritic ischaemic optic neuropathy (1 report). At that time it
was recommended that ‘ischemic events’ be included in the Adverse Reactions
section of labeling; not all phentermine product labeling appears to have been
updated. ‘Ischemic events’ should be added to this PLR.

•

Phentermine’s current labeling does not include clinical trial information. The
applicant has proposed to include adverse events from their single dose BA/BE
studies in the Adverse Reactions section. Experiences from these studies should be
not be considered to reflect the full range of experiences of patients prescribed
phentermine, who may take it for longer and have greater background risk. In
addition, these were small studies not designed to assess safety.

•

All weight loss drugs will now be labeled as Pregnancy Category X, due to obligatory
maternal weight gain for the health of the developing fetus. Labeling will be updated
to reflect this new Agency policy. See the Maternal Health staff’s review for more
details.

•

Labeling will reflect that phentermine is known to be cleared by the kidney, and that
this product is to be used with caution in patients with renal impairment (see Dr.
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POST-MARKETING REQUIREMENTS
The sponsor will be required to conduct a pharmacoepidemiology study to evaluate drug
utilization annually in the first 3 years after market launch to more fully understand and
assess off-label use (in particular, use beyond a few weeks duration), as well as a clinical
pharmacology study to evaluate the PK of phentermine in patients with renal impairment.
RECOMMENDATION
I recommend approval of this 505(b)(2) application for the short-term
use of phentermine
(b)
(b)
(4)
(4) with co15 mg and 30 mg for weight loss in adults with BMI
morbidities based on bioequivalence to the reference drugs, pending final DSI inspection
reports and agreement on product labeling. Post-marketing required studies include a
drug utilization study and a renal impairment study. I also recommend that periodic
safety update reports (PSURs) be reviewed for reports of oral mucosal irritation.
(b) (4)
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