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Lack of Abuse Potential: Theodore Cicero, PhD
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Overall Risk/Benefit: Gerald Faich, MD, MPH

Conclusion: Louis Lasagna, MD
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International Primary Pulmonary Hypertension Study:
Lucien Abenhaim, MD, Principal Investigator
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Montreal, Quebec, Canada
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Section of Cardiology, University of Illinois, Chicago

Neuropharmacology, Neurotoxicity
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Mark E. Molliver, MD, Johns Hopkins University
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Joseph F. Contrera, PhD, Neuropharmacology Review
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DRAFT

Metabolic and Endocrine Advisory Committee
September 28, 1995

Dexfenfluramine NDA

Dexfenfluramine produces a small mean weight loss with a more )
substantial loss in a small subgroup of obese patients. The side
effects observed in clinical studies are not generally serious or
life threatening, and weight loss, if sustained, may result in
decreased risk from cardiovascular disease, dlabetes, and stroke.
However, there are two additional risks that must be evaluated:
brain lesions observed in animals and pulmonary hypertension.

The brain lesions have no identified clinical correlates and the
pulmonary hypertension, while it seems to be definitely drug-
related, is apparently quite rare. Dexfenfluramine is the first
weight-control drug proposed for indefinite administration and,
as such, presents unlque challenges in evaluating the benefits
(weight loss that is small or limited to a small subgroup) and
the potential risks.

Questions:

1. 1s the evidence of efficacy sufficient to warrant approval
of dexfenfluramine for long-term (indefinite) use as
proposed?

2. 1Is the evidence of safety sufficient to warrant approval for
long-term use as proposed?

3. a. Should a large, simple, at least 2 year, randomized
trial be required to provide information on weight,
mortality, and serious morbidity (heart disease,
diabetes, strokes)?

b. If "yes" should the trial be a requirement for approval
or a phase 4 commitment?

4. Are there any issues the committee would like to see
addressed in labeling?
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MEDICAL OFFICER’S REVIEW OF NDA AMENDMENT

NDA NO. 20-344; AMENDMENT NO. 19 DATE SUBMITTED: 05/12/95
GENERIC NAME: DEXFENFLURAMINE DATE RECEIVED, CDER: 05/15/95
HYDROCHLORIDE DATE RECEIVED, M.O.: 05/18/95
CAPSULES DATE OF M.O. REVIEW: 05/18/95
TRADE NAME: REDUX® to .
SPONSOR: Interneuron Pharmaceutical Inc. 09/15/95

One Lodgement Center

99 Harden Ave., Suite 340
Lexington, MA 02173

Tel: (617) 861-8444

Fax: (617) 861-3830

This submission, consisting of 8 volumes, is in response to the FDA letter of Feb.
17, 1995, which was a "non-approvable" letter. The Sponsor, however, is treating
that letter as one containing questions to be answered. Although this submission is
listed as an Amendment, it is actually a resubmission of the NDA.

I. CHEMISTRY
The Chemistry problems discussed will be reviewed by the Reviewing Chemist.

Il. PHARMACOLOGY
The Pharmacology issues are both clinical and preclinical and will be considered in

part here.
A. Toxicology Study in Monkeys (To be reviewed by Contrera)

B. Positron Emission Tomography Study in Humans (See also under
CLINICAL)

C. Tumor Data for Carcinogenicity Studies (To be reviewed by Division
Pharmacologist)

Ili. BIOPHARMACEUTICS
To be reviewed by Biopharmaceutics Division.

IV. CLINICAL

A. Primary Pulmonary Hypertension
An independent epidemiologic study (International Primary Pulmonary~Hypertension
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Study, or IPPHS) was conducted by Prof. Lucien Abenhaim and associates in five
countries (France, the United Kingdom, Belgium, the Netherlands, and Switzerland)
using a case-control technique, between September 1992 and September 1994.
The initial report of this study is included in this submission; this consists primarily
of conclusions and does not contain original case reports. It has been analyzed by
Dr. Bruce Stadel. His consultation is appended as part of this review. ‘

To summarize, the IPPHS was a case control study. Because of recruitment and
eligibility requirements, four countries (no cases were reported from Switzerland)
were included in the final study which was designed to evaluate the effects of
dexfenfluramine and other anorexigenic drugs on the occurrence of PPH. The main

findings were that:
(1) Persons who had used anorexigenic agents for longer than 3
months were about 9 times more likely to have PPH than those

who had never used these drugs.

(2) The increased risk of PPH was seen in those who had used these
agents within the year before being studied. There was no signi-
ficant increase in risks in those who had stopped the agents
more than one year before the study.

(3) Those with BMI = 30 at some time in their lives were about 2-4
times more likely to have PPH than those at lower BMI.

(4) The use of anorexigens was associated with a similar risk in those
with BMI=>30 or < 30, indicating that the drugs were an inde-

pendent risk.

(5) The results represent the risks for dexfenfluramine primarily, since
this was the principal drug used.

The principal weakness of the study was that the sex and age distribution of the
cases was not shown.

The conclusion is that the absolute incidence of PPH is sufficiently low that the risk
associated with anorexigen use is low.

B. Neurotoxicity Studies

1. The Sponsor states that they have been unable to confirm the
finding of neurotoxicity in animals. They support this with an extensive review of
the literature and of their studies, concluding that the depressed levels of serotonin
content of axons produced by high pharmacologic doses of dexfenfluramine result
in lack of visualization of fine fibers by immunofluorescence, but these-findings
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return to normal with time. The doses producing these changes in animals result in
higher brain concentrations than those measured in obese volunteers following
chronic administration of dexfenfluramine and are thus unlikely to occur in clinical

use.

2. Human MRS Study (IP94-006)
This was an open-label, repeated measures design study to estimate
the brain concentration of d-fenfluramine and its fluorinated metabo-
lites by '°F magnetic resonance spectroscopy (MRS) in 12 obese
women treated with 15 mg dexfenfluramine twice daily for up to 90
days, with estimates obtained at 1, 10, 60, and 90 days of treatment.
The subjects were 48.5 + 5.2 years of age weighed
86.2 + 8.6 kg and had BMI of 32.2 + 2.8

11 subjects completed the 90 day study; one discontinued because of
hospitalization for right lower quadrant pain. Adverse experiences
reported included headache (in 50%) and diarrhea (in 25%). Efficacy
was not an end-point; the 11 patients lost an average of 19 Ib in the

90 days.

Validation of the '°F MRS procedure was validated for precision,
accuracy, selectivity, and sensitivity using standard solutions.

Although '°F MRS has been used to estimate brain concentrations in
humans of fluorine containing drugs such as fluoxetine, no validation
studies have been done correlating the MRS data with standard gas
chromatographic (GC) procedures in animal studies. In the present
study, 3 rhesus monkeys were dosed with 5.0 mg/kg sc bid of
dexfenfluramine for 11 doses, scanned by SF MRS, received one
additional dose, and sacrificed 2 hours later for plasma and brain
analyses by GC of dexfenfluramine and d-norfenfluramine. The mean
total concentration of drug and metabolite in the monkey brain by '°F
MRS was 155.37 + 47.5 uM; this was corrected for the 53.1% of
the monkey head volume which is not brain to 133.40 + 44.52 uM.
The postmortem GC analyses showed a much lower value, 71 + 11.8

HuM.

The studies in the 11 subjects are summarized in the table below.
After the first 2 doses, brain concentrations of DF plus d-NF were
below 2 uM, the lower limit of quantification by this method. Steady
state was achieved on day 10, with no significant increases noted on
days 60 and 90, leading the conclusion that no accumulation of these
compounds occurs with continuing treatment. Plotting of brain/plasma
ratio of fluorinated compounds against brain and plasma concentra-
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tions suggest that there is only a slight increase in the brain concen-
tration with increasing plasma concentration and a decrease in the
ratio with increasing plasma concentration, indicating a saturable
mechanism for transfer of drug into the brain.

TABLE |
BRAIN AND PLASMA CONCENTRATIONS
(Total M of Dexfenfluramine and d-Norfenfluramine)

{Mean = SD)

DAY BRAIN BLOOD
1 <2 0.09 + 0.002
10 39+ 19 0.23 + 0.08
60 4.1 = 0.7 0.27 + 0.08
90 4.5 + 0.9 0.25 + 0.08

MEDICAL OFFICER’S ASSESSMENT:

The '®F MRS technique used in this study is a research tool and its clinical applica-
bility has not been validated. The results, however, offer support for the concept of
non-accumulation of drug with duration of use and of concentrations well below
those that produced neurotoxicity in experimental animals. Although the number of
subjects was small, the small standard deviation offers a degree of comfort

concerning the safety of this drug.

3. Human PET Studies
a. Study S 5614; C-5614-035-FRA: Study of 5HT,
receptors by positron emission tomography after chronic treatment (3
months) with dexfenfluramine in obese volunteers.

After a 2-3 week single blind placebo run-in phase, 15 obese subjects
(120-180% of ideal weight) (6 receiving placebo, 5 female, 1 male; 9
receiving 15 mg twice daily of dexfenfluramine, 6 female, 3 male)
were placed on a randomized double-blind 3 month study followed by
a 1 month single blind placebo run-out. PET scan was performed of
18F_setoperone-labeled 5HT, receptors on days O and 120 of the
study. There was greater weight loss on dexfenfluramine than on
placebo (p=0.014). No significant intergroup difference was seen
between the two scans in the neocortex/cerebellum ratio at 50-120
minutes after radioligand injection. PET data were available in 10_

subjects (5 per group).
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b. Study S 5614; C-5614-037-BEL: Study of the central
serotonergic system using positron emission tomography in patients
treated with dexfenfluramine.

Three months of treatment with dexfenfluramine 15 mg twice a day

for 2 weeks followed by 30 mg/day for 2.5 months in 8 healthy young"
male volunteers between 120 and 150% of ideal body weight resulted
in significant weight loss. Positron emission tomography studies with
labelling of 5-HT, receptors by '®F-altanserine were performed before
treatment and 15 days after the last dose of dexfenfluramine; no
changes were seen in cortical receptors.

MEDICAL OFFICER’S ASSESSMENT
PET is an experimental tool; in these studies, the data support the thesis of lack of
effect of dexfenfluramine on serotonergic receptors at doses used for production of

weight loss.

V. UPDATED POST-MARKETING SAFETY REPORT

A. PULMONARY HYPERTENSION
A total of 100 cases of pulmonary hypertension have been reported in post-
marketing surveillance between August 1984 and December 1994. Of these
reports, 14 resulted in death. There were six patients who underwent lung trans-
plantation (one of whom died). These cases will be summarized in Table i, to be
submitted as a supplement to this review with additional analysis.

VI. DRAFT LABELLING
This will be reviewed separately, based on final decisions concerning approv-

able/nonapprovable status of this application.

APPEARS TilS WAY
ON ORIGINAL

Leo Lutwak, M.D., Ph.D.
September 15, 1995

cc:  NDA Arch. }7(% - W

HFD-510 2l
HFD-510/GTroendle/LStockbridge/AJordan/LLutwak 7-15-175

-~



INTEROFFICE MEMORANDTUM

DATE: 8 September 1995

FROM: Bruce V. Stadel, MD, MPH O) /Q
N V M

Medical Officer/Epidemiology

SUBJECT: NDA # 20-344/Dexfenfluramine/Interneuron
Pharmaceuticals, Incorporated .
Amendment #019/ Part IA/International Primary Pulmonary
" Hypertension Study
To: Leo Lutwak, MD, PhD ‘
Medical Officer/Metabolism & Endocrine Group #1

This replies to your request for consultation regarding the
International Primary Pulmonary Hypertension Study (IPPHS).
My review is based on the IPPHS study report contained in the
NDA submission cited above, and information obtained directly
from the Chairman of the IPPHS Scientific Board, Professor
Lucien Abenhaim, McGill University, Canada. I will first
summarize the background, methods, and results of the study,
then comment on the methodology and clinical interpretation,
and close with conclusions and recommendations.

BACKGROUND

The IPPHS was a case-control study designed to evaluate the
effect of using dexfenfluramine (DF) or other anorexigens on

the occurrence of PPH. It carried out in France, Belgium, the
Netherlands, and the United Kingdom, and was paid for by the
Servier Pharmaceuticals. I think Servier was motivated to fund
the study by the French Agence du Medicament because of adverse
drug experience reports associating DF use with PPH, and that the
money was managed at McGill after it left Servier, although these
issues are not discussed in the NDA submission. However, it is
noted in the submission that the Medical Research Council of
Canada peer-reviewed the study and approved the funding under the
"MRC-Industry" Program, and that the Ministry of Public Health
and Environment in Belgium also expressed support for the study.

The IPPHS was largely developed, managed, and analyzed by a
Coordinating Center at McGill which consisted of four persons:
Professor Abenhaim, for overall direction; Dr. Yola Moride, for
protocol development, coordination of field work, the interim
analysis, and creation of the database; Dr. Thierry Ducruet, for
performance of statistical analyses; and Dr. Jacques Benichou, a
consultant from the U.S. National Cancer Institute. There were
Local Research Teams in the four countries for case and control
recruitment, an Expert Review Panel for judging the eligibility
of PPH cases to be included in the analyses, and a Scientific
Board for scientific oversight and review of the fina¥ report.
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METHODS

A matched study design was used because many of the PPH cases
were identified at specialized referral centers. Under these
conditions, the matching of controls to each case according to
the practice of the case’s general practitioner (GP) is an .
appropriate method for ensuring that persons in the resulting
case-control sets had the same general opportunity, in the past,
for having been prescribed DF or other anorexigens. In addition
to matching on GP, the controls were also matched to the cases
for sex, age (+/- S years), and number of physician visits per
year. Overall, four controls were sought for each case, but
fewer or more controls per case were permitted depending on
availability. If controls for a case could not be found at

the practice of the case’s GP, they were sought at the practice
of another GP in the same geographic area. The basic inclusion
criteria for both cases and controls were: age 18-70 years,

both sexes, resident of the country for more than six months,
interview possible, consented to participate, and not suffering
from active chronic disease (cancer, systemic diseases, etc.)

Cases. PPH cases were defined as men or women 18-70 years of age
who received a first diagnosis of PPH between 1 September 1992
and 30 September 1994. The date of diagnosis was defined as

the date of first right heart catheterization, and cases were
retained in the final analyses only if documentation of the
diagnosis was considered definitive by the Expert Review Panel.
In total, 298 possible PPH cases were identified, of which

95 (32%) were retained in the final analyses. Of the 203 (68%)
possible cases that were excluded, 137 (67%) either did not meet
the basic inclusion criteria for cases and controls or the
specific criteria for defining cases. The remaining 66 (33%)
were excluded because they died before interview (26), were
found not to have definite PPH by the Expert Review Panel (23),
or could not be studied within the time available, were lost

to follow-up, or refused to participate (17).

Controls. Controls were matched to the cases as described above,

and an "index date" was assigned to each control, corresponding
to the date of diagnosis for the matching case. 1In total, 492
potential controls were interviewed, of which 355 (72%) were
retained the final analyses. The other 137 potential controls
were excluded because they were matched to possible cases that
were excluded as described above.

Interviews. Cases and controls were interviewed by specially
trained interviewers who were not told about the specific aims
of the study, to obtain information about: (1) socio-demographic
and personal characteristics, medical and surgical history,
familial medical history, habits, exposure to high pressure

and high altitude, and other general information; (2¥=a-detailed
history of drug use during the 3-4 years prior to interview.
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This was obtained using a calendar method for recording data,
and a visual display of packages and/or tablets for commonly
prescribed drugs. Use of DF and other anorexigens was recorded
in the same way as use of other drugs.

Bnalysis. Standard methods for bivariate and multivariate
analysis of matched case-control data were used. The main
outcome statistics are odds ratios (ORs) for the association
between PPH and the use of DF or other anorexigens, with 95%
confidence intervals (CIs). For a rare disease such as PPH,
these odds ratios are accurate estimates of the relative risk,
which is the risk of PPH in persons who used DF or other
anorexigens divided by the risk in persons who did not use
these drugs. 1Initially, bivariate analyses were done for DF or
other anorexigens, and many additional variables that might be
risk factors for PPH. Subsequently, multivariate analyses were
done which included DF, other anorexigens, and the additional
factors that were found to associated with PPH in the bivariate
analyses: Quetelet Body Mass Index (BMI) > 30 at least once in
lifetime, a history of treated hypertension, a history of smoking
at least four years before interview, and a history of having
tried to lose weight using several methods other than DF or

other anorexigens.

RESULTS

The main findings are that:

(1) Persons who had used DF or other anorexigens for longer
than three months were about nine times more likely to
have PPH than persons who had never used these drugs
(OR= 9.1, 95% CI= 2.6-31.5). There was no significant
increase in risk among persons who had used the drugs
for three months or less (OR =1.9, 95% CI= 0.5-6.9).

(2) The increased risk of PPH was concentrated in persons who
had used DF or other anorexigens within the year before
being studied (OR= 5.9, 95% CI= 2.1-16.9). There was
no significant increase in risk among persons who had
stopped using the drugs more than one year before being
studied (OR= 2.4, 95% CI= 0.6-8.8).

(3) Persons with BMI> 30 at least once in their lives were
about 2-4 times more likely to have PPH than persons with
BMI< 30 (among never-users of DF or other anorexigens,
OR= 2.1, 95% CI= 1.0-4.2; among ever-users, OR= 3.6,

95% CI= 1.3-9.8).
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(4) The use of DF or other anorexigens was associated with
a similar relative increase in the risk of PPH among
persons with BMI> 30 (OR= 5.0, 95% CI= 1.5-16.2) and
among persons with BMI< 30 (OR= 2.9, 95% CI= 1.1-7.4).
Thus, the effect of using DF or other anorexigens was
to multiply the effect of having a BMI > 30, so that .
the effect of the two risk factors together was greater
than the sum of their individual effects.

(5) The results described above pertain mainly to DF, since
most use of "DF or other anorexigens" by cases and
controls in the study was in fact use of DF. However,
the results for other anorexigens were similar to the
results for DF to the extent that separate analyses

were feasible.

COMMENT

The IPPHS is an excellent study, and I think it provides the
best resource we can expect to obtain for information about the
effect of using DF or other anorexigens on the occurrence of PPH.
I will comment on specific strengths and weaknesses of the study

with regard to methodology and to clinical interpretation.

Methodoloagy

Very careful consideration is given in the IPPHS study report
to the main sources of potential error in case-control studies,
which are selection bias, information bias, confounding, and
chance. In this regard, I think many of this issues raised in
the commentary by Dr. Gerald Faich that is included in the NDA
submission are in fact adequately discussed in the IPPHS study
report itself, and are not sufficient reasons to discount the
findings. I do agree with Dr. Faich that it would be helpful
to see a comparison of findings about the use of DF or other
anorexigens for controls drawn from the practice of the matched
case’s GP versus controls drawn from the practice of another GP
in the same geographic area, and that it would also be helpful
to see ORs with BMI stratified at 27 instead of 30 (since this
may be an issue with regard to proposed labeling), but I doubt
that these analyses will appreciably change the overall study
findings. Also, I think Dr. Faich oversimplifies a complex topic
in stating that "0Odds ratios below S in pharmacoepidemiologic
studies are often only suggestive..." due to the potential for
bias or confounding. In my own experience, the consistency and
plausibility of findings from studies in the area of pharmaco-
epidemiology have depended more on the size and quality of the
studies, than on the ORs themselves.
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Clinical Interpretation

The IPPHS report does not provide a tabulation of data on the use
of DF or other anorexigens, by the cases and controls, according
to country, sex, and age. I think this information is needed for
clinical/regulatory interpretation of the IPPHS findings, and

I therefore asked Professor Abenhaim, on 15 August, if he could
provide me the tabulation referred to above. He was very
courteous and faxed me the requested data on 30 August. These
data are summarized in Tables 1-3, and are interpreted below.

Table 1 shows that:

(1) A total of 20 (21.1%) of the 95 PPH cases and 23 (6.5%)
of the 355 controls in the final IPPHS analyses had used

DF or other anorexigens.

(2) However, only 2 (6.9%) of the 29 male cases and 1 (1.1%)
of the 90 male controls had used DF or other anorexigens,
compared to 18 (27.3%) of the 66 female cases and 22
(8.3%) of the 265 female controls.

(3) Thus, the main findings from the IPPHS about the effect of
using DF or other anorexigens on the occurrence of PPH
are, in essence, findings about the effect in women.

Table 2 shows that:

(1) As above, 18 (27.3%) of the 66 female PPH cases and 22
(8.3%) of the 265 female controls had used DF or other

anorexigens.

(2) However, only 1 (7.7%) of the 13 female cases and none
of the 45 female controls in the U.K. & Netherlands had
used DF or other anorexigens, compared to 15 (33.3%) of
the 45 female cases and 19 (10.6%) of the 180 female
controls in France, and to 2 (25.0%) of the 8 female
cases and 3 (7.5%) of the 40 female controls in Belgium.

(3) Thus, the main findings from the IPPHS about the effect
of using DF or other anorexigens on the occurrence of
PPH are, in essence, findings about the effect for women

in France and Belgium.

Table 3 shows that:

(1) A total of 17 (32.1%) of the 53 female PPH cases and
22 (10.0%) of the 220 female controls in France and
Belgium had used DF or other anorexigens.
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(2) The female cases and controls in France. and Belgium
were distributed across the entire 5-decade age interval
of eligibility for cases, from 18 through 70 years.

(3) The association between PPH and the use of DF or other
anorexigens appears to be concentrated in women over .-
40 years of age, (However, this observation is tentative,
since it does not take into account the matched design of
the IPPHS.)

CONCLUSIONS AND RECOMMENDATIONS

I think the IPPHS provides strong evidence that the use of DF or
other anorexigens by women for over three months increases their
risk of developing PPH, and that this increased risk persists
for up to a year after the drugs are discontinued. I also think
the IPPHS provides evidence that the effect of using DF or other
anorexigens on the risk of PPH acts in a way that multiplies

the effect of having a BMI > 30, such that the combined effect
of the two factors together is greater than the sum of their
individual effects. These adverse effects of using DF or other
anorexigens may be greater for women over 40 years of age than
for younger, women, but this observation is tentative. Finally,
since most of the exposure to "DF or other anorexigens" in the
IPPHS was in fact exposure to DF, I think the above conclusions
can be reasonably applied to decision-making about DF itself.

I recommend that Professor Abenhaim be invited to present the
findings of the IPPHS to the Metabolic-Endocrine Drugs Advisory
Committee meeting on 29 September, and have asked the Executive
Secretary of the Advisory Committee to do this. As part of his
presentation, I will ask Professor Abenhaim to:

(1) Describe the IPPHS data concerning the use of DF or other
anorexigens by controls drawn from the practice of the
matched case’s GP versus controls drawn from the practice
of another GP in the same geographic area, and discuss the
implications of any differences between the two types of
controls with regard to the overall validity of the study.

(2) Describe any effects on the main findings from the study
if BMI is stratified at 27 instead of 30, since this may
be an issue with regard to proposed labeling.

(3) Show how the PPH case and controls who had used DF or
other anorexigens for longer than three months were
distributed by duration of use, e.g., >3 months to < 1
year, 1-2 years, and so on. As Dr. Troendle has pointed
out, this would help to provide perspective on what is
actually meant by "longer than three months" of use.

T
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(4) If possible, use available data on the total incidence
of PPH in France and/or Belgium, and data from the IPPHS,
to estimate the absolute risk of PPH that is attributable
to the use of DF or other anorexigens by women 18-70 years
of age, according to the following definitions and method
of calculation: <

Definitions
I, = Total incidence of PPH in France and/or Belgium,
per 100 000 women 18-70 years of age per year,
in 1993-94.
I. = Incidence of PPH in France and/or Belgium,

per 100 000 women 18-70 years of age per year,

in 1993-94, for women who had used DF or other

anorexigens for longer than three months within
the year before diagnosis.

I. = Incidence of PPH in France and/or Belguim,
per 100 000 women 18-70 years of age per year,
in 1993-94, for women who had never used DF

or other anorexigens.

P = Proportion, in the IPPHS database, of female
controls 18-70 years of age, in France and
Belgium, who had used DF or other anorexigens
for longer than three months within the year
before their "index dates."

OR = Odds ratio, based upon the IPPHS data, for
the association between the occurrence of
PPH and the use of DF or other anorexigens
for longer than three months within the year
before the date of diagnosis (cases) or the
*index date" (controls).

AR = Attributable risk = I, - I,

Calculations
I, = I.P + I, (1-P)
I, = (OR) (I P + I, (1-P)
I, = I,/ (OR) P + (1-P)

U
Put in values of I ,, OR, and P, and solve for I,

Then I, = (OR) I, and
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Cases and controls

TABLE 1

by

sex and use of DF or other anorexigens

Had used DF
or other
anorexigens

Yes

No

BOTH SEXES

Controls
N (%)
23 (6.5)

332 (93.5)

Had used DF
or other
anorexigens

Yes

No

Had used DF
or other
anorexigens

Yes

No

Cases
N (%)
20 (21.1)
75 (78.9)
95

MEN

Cases
N (%)

2 (6.9) -
27 (93.1)
29
WOMEN

Cases

N (%)
18 (27.3)
48 (72.7)

66

355
Controls
N (%)
1 (1.1)

89 (98.9)
90
Controls
N (%)
22 (8.3)
243 (91.7)
265



TABLE 2

by

Female cases and controls .

country and use of DF or other anorexigens

Had used DF
or other
anorexigens

Yes

No

Cases
N (%)

18 (27.3)
48 (72.7)

66

ALL FOUR COUNTRIES

Controls
N (%)
22 (8.3)
243 (91.7)

265

' Had used DF
or other
anorexigens

Yes

No

Cases
N (%)

1 (7.7)
12 (93.1)

13

U.K. & NETHERLANDS

Had used DF
or other
anorexigens

Yes

No

Had used DF
or other
anorexigens

Yes

No

A

Controls
N (%)
0 (0.0)
45 (100.0)
45
Controls
N (%)
19 (10.6)
161 (89.4)
180
Controls
N (%)
3 (7.5)
37 (92.5)
40



TABLE 3

Female cases and controls in France and Belgium
by age and percent that had used DF or other anorexigens

Age Cases Controls
(Years) N (% users) N (% users)
<30 9 (11.1) 35 (17.1)
31-40 10 (10.0) 47 (8.5) \ "—
41-50 17 (64.7) 65 (13.8) &
51-60 11 (27.3) 37 (5.4) | ~
>60 6 (16.7) 36 (2.8)
53 (32.1) 220 (10.0)
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Statistical Review and Evaluation

NDA: 20-344/Class 35 MAY 6 1001
Applicant: Interneuron Pharmaceuticals Incorporated

Name of Drug: Dexfenfluramine Hydrochloride Capsules

Indication: Adjunct Management of obesity in patients in a

supervised program

Document Reviewed: Vols. 1.1, 326-540
Submission dated May 24, 1993

Background:

Institute de Recherches Internationales Servier, of France, initiated clinical
development of dexfenfluramine in Europe. Dexfenfluramine is an active
component of fenfluramine (Pondimin) which was approved (NDA 16-618) in 1973
indicated for management of exogenous obesity as a short-term (a few weeks)
adjunct in a regimen of weight reduction based on caloric restriction. In
February 1990, Interneuron Pharmaceuticals Incorporated licensed the
commercial rights to develop and market dexfenfluramine in the United States
from Servier. Portions of this NDA have been used by Servier to obtain
marketing approvals in various countries, including the United Kingdom,
France, Italy, Switzerland and Australia.

The action of dexfenfluramine in treatment of obesity is primarily via
decreased caloric intake associated with increased serotonin levels in brain
Synapses.

A total of 17 double-blind, placebo-controlled trials (including dose-response
Study No. IP92-003) were conducted with dexfenfluramine in obese patients
between 110% and 180% of their ideal body weight. The objective of these
s%udigs was to assess the efficacy and safety of the drug when compared to
placebo.

Three of the 17 studies were selected by the sponsor as “"pivotal” trials.
Noble and IP92-003 were United States studies, and INDEX was a multinational
study. The Noble study was a single-center study and the other two were
multicenter studies. The treatment duration was 6 months for the Noble study,
3 months for study IP92-003 and 12 months for the Index study.

The sponsor stated that in a meeting between the FDA and Interneuron on August
20, 1991, it was agreed that the primary efficacy parameter was the absolute
change from baseline in body weight using the last-value-carried-forward
method of analysis. Secondary efficacy parameters were absolute change from
baseline in body weight using patients continuing in the study, and percent
change from baseline in body weight using initial weight and amount
overweight, for both populations (LOCF and completers).
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I. Nobel Study

-

The objective of the study was to determine efficacy of dexfenfluramine in
obese patients who have Tost weight.

This single-center, randomized, double-blind, placebo-controlled 24-week study
enrolled a total of 60 patients (30 drug, 30 placebo). Patients were eligible
if they were physically and psychologically healthy, had lost at least 10
pounds (4.5 kg) during the past year, had not lost any weight during the past °
month, and weighed at least 10% over their ideal body weight. Dosing schedule
was either dexfenfluramine 15 mg BID or matching placebo. Patients were
placed on standardized, calorie-restricted diets during the trial. The 24-
week trial consisted of a baseline visit and 7 follow-up visits of weeks 1, 2,
4, 8, 12, 16, and 24.

Diet

The standardized diet included 1200 calories per day for women and 1500
calories per day for men. Evaluations during the study included 1. body
weight, 2. eating behavior 3. adverse events.

Dosing Regimen

For the first 3 days of the study, patients received one dose per day of 15 mg
drug or placebo with breakfast. From Day 4 to the end of the trial, patients
received either 15 mg drug or placebo twice a day. one dose in the morning and
one in the evening with meals.

Demographics

The baseline characteristics were not statistically significantly different
between the two treatment groups in age, ethnic origin, height, weight, body
mass index. tobacco habit, alcohol usage, time of onset of obesity duration of
obesity or familial history of obesity. The only statistically significant
difference between the two treatment groups was that placebo patients had
attained a higher mean maximum adult weight than dexfenfluramine patients
(110.1 kg vs. 97.1 kg, respective]y,/p=0.0389).

For randomized patients (Egﬁsgpu§7730. placebo). the mean baseline body weight
was 93.2 kg in the drug g o and 100.2 kg in the
platebo group So, on the average, patients on

plagebo were 7kg heavier than patients an drug at baseline although not

_sAgnificantly. different. FigupezE” is the cumulative percentage distribution
~ of the baseline weight of the % treatments. This figure illustrates, for

example~ that 40% of the drug patients weighed less than 80 kg at baseline
compared to only 22% of the placebo patients.

-~

-

£
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The mean baseline weights in kilogram by gender and drug are as follows:

Placebo Drug
Male 104.0(n=9) 96.1(n=4)
Female 98.6(n=21) 92.8(n=26)

Placebo had more male patients than the drug group (9 vs. 4) and both male and
female patients in the placebo group on the average weighed more than patients
in the drug group. -

Patient Disposition

Of the 60 randomized patients, 18 (30%) withdraw early. The reason for

termination and last weight visit are in Table I.

Table I. Patient Withdrawal by Treatment
Treatment Patient Last Weight Reason for Termination
Visit
Drug 5 Baseline Adverse Event
11 Week 12 Lost to Follow-up
17 Week 1 Lost to Follow-up
18 Week 8 Lost to Follow-up
21 Week 8 Lost to Follow-up
24 Week 8 Lost to Follow-up
29 Week 2 Adverse Event
46 Week 4 Adverse Event
49 Week 4 Lost to Follow-up
56 Week 2 Adverse Lab Experience
60 Baseline Lost to Follow-up
Placebo Baseline Non-compliance
Week 8 Intercurrent Event
22 Baseline Adverse Event
31 Baseline Lost to Follow-up
44 Week 2 Adverse Lab Experience
48 Week 2 Lost to Follow-up
59 - Week 2 Adverse Lab Experience

T




Five patients (2 drug and 3 placebo) withdrew before post baseline efficacy
evaluations. A total of 55 patients (28 drug and 27 placebo) were in the
efficacy evaluation. Of those, 13 patients (9 drug and 4 placebo) withdrew
prematurely. A total of 42 patients (19 drug and 23 placebo) completed the
study. Patients disposition is as follows:

Table II. Patient Disposition

Patient Drug Placebo Total
Disposition

Randomi zed 30 30 60
Week 1 Dropout 2 3 5
Evaluable for 28 27 55
Efficacy

Dropout After 9 4 13
Week 1

Completed Study 19 23 42

Deviations from Protocol

Patients taking the drug missed more treatment days than patients taking
placebo. At Week 16, 42% (8/19) patients in the drug group compared with 9%
(2/23) of the placebo patients missed at least one day of treatment which was
statistically significant (p=0.01).

For returned capsules, at Week 8 and Week 12 patients in the drug group
returned significantly fewer capsules than those in the placebo group. The
sponsor noted that if no bottle was returned, zero was used as the number of
capsules returned for that patient.

APPEARS THIS WAY
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Sponsor’s Analysis

For efficacy population (28,drug, 27, placebo), analysis of weight, change of
weight from baseline, percent change of baseline weight, percent change of
initial baseline overweight were performed on last observation carried forward
as well as on observations at each visit using ANOVA. The last observation
carried forward results for weight in kilogram, change of weight and percent
change of baseline weight are as follows:

Table III Patient Weight, Absolute Weight Change and % Change by Visit (LOCF)

Visit Weight Change from % Change from
baseline baseline
Baseline Drug 93.1(21.6)"
Placebo 99.4(18.1)
p=0.25
Week 1 Drug 91.9(21.5) -1.2(1.4) 1.4(1.5)
Placebo 99.0(18.0) -0.4(1.4) 0.4(1.4)
p=0.19 p=0.02 p=0.01
Week 2 Drug 91.1(21.4) -2.1(1.5) 2.3(1.7)
Placebo 98.1(18.0) -1.3(1.3) 1.3(1.4)
) p=0.19 p=0.05 p=0.02
Week 4 Drug 90.2(21.1) -3.0(1.9) 3.2(2.0)
Placebo 98.1(17.8) -1.3(2.0) 1.3(1.8)
p=0.14 p<0.01 p<0.01
Week 8 Drug 89.5(21.5) -3.6(2.5) 4.0(2.7)
Placebo 97.8(17.8) -1.6(3.1) 1.6(2.9)
p=0.13 p=0.01 P<0.01
Week 12 Drug 89.0(21.9) -4.1(2.9) 4.6(3.3)
Placebo 98.0(17.8) -1.4(4.5) 1.3(4.3)
p=0.10 p=0.01 p<0.01
Week 16 - Drug 88.7(21.9) -4.4(3.7) 4.9{(4.1)
Placebo 97.2(17.6) -2.2(5.0) 2.1(4.4)
p=0.12 p=0.07 p=0.02
Week 24 Drug 88.3(21.8) -4.9(4.5) 5.3(4.8)
Placebo 97.1(17.7) -2.3(6.7) 2.1(6.0)
p=0.11 p=0.10 p=0.03

" standard deviation

The sponsor noted that variability in the placebo group exceeded the mean in
the last three timepoints (Weeks 12, 16, and 24). One placebo patient (No.
19) lost 21 kg and the next greatest weight loss in each group was
approximately 13 kg. Because of this differential in variation between the
treatment groups, a post-hoc non-parametric analysis was conducted to minimize
the effect of outliers. In this analysis of the absolute weight change from
baseline, dexfenfluramine patients lost statistically significantly more
weight than did placebo patients at all timepoints (p<0.05).

For mean change from baseline the observed cases results for week. ]l to week 12



were similar to the last observation carried forward. The mean and standard
deviation for week 16 were -5.5(3.8) for the drug group with n=19, and -2.4

(5.4) for the placebo group with n=23. For week 24, it was -6.1(4.8), drug

versus -2.6(7.2), placebo with a p-value of 0.07. Sample size was unchanged
from week 16.

The sponsor performed analysis of covariance on weight change from baseline
with the baseline weight as the covariate. But the sponsor stated that "The
assumption test for parallelism (equal slopes for the two treatment groups)
was not rejected. However, a statistically significant linear relationship
between the change from baseline (last value carried forward) and the baseline
weight was not detected for any post-baseline visit. Since both statistical
assumptions necessary for the model were not achieved, the least squares
adjusted means and the associated p-values are not presented.” It 1is unclear
how the sponsor determined it is not "statistically significant" for the
linear relationship between the weight change from baseline and baseline
weight. One way to check is the absolute value of the correlation between
covariate and the dependent variable if it is less than 0.3, ANCOVA might not
be useful. The weight and baseline weight should be highly correlated.

For appetite and carbohydrate craving evaluations, there were no statistically
significant differences between drug and placebo in any of the visits.
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Reviewer's Analysis: |

The percent cumulative distribution of patient weight at baseline and week 24
is in Fig 2. Note the shift between baseline and week 24 for drug patients
contrasted with similar baseline and week 24 curves for placebo patients.

Fig. 2 Cumulative Percent Weight At Baseline and Week 24 by Treatment

Study Noble — Cumulative Percent of Weight
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Mean change of weight from baseline by gender is in figure 3.

Fig. 3 Mean Weight Change (kg) Over Time by Gender
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The analysis of covariance procedure was applied on the observed cases
population. The correlation improved Dy adding the baseline as covariate in
the model for visits 4, 12, 16, 24 (p<0.2) on change of weight from baseline.
The ANCOVA model included baseline weight (covariate) and drug. Figure 4. is
the least square adjusted mean for the change of weight from baseline of the
two treatment groups.

Fig 4. Weight Change Over Time by Treatment

Noble Study — Least Square Mean Weight Change Over Time
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The Ancova results are in Table IV. The absolute weight and the change of
weight from baseline produce similar p-value with this analysis.

Table IV. Covariance Analysis

11

Visit Weight Change from % Change from
baseline baseline

Week 1 Drug 94.95(0.26) -1.26 1.37{(0.28)
Placebo 95.86(0.27) -0.35 0.37(0.28)

p=0.02 p=0.02 p=0.02
Week 2 Drug 93.26(0.28) -2.08 2.26(0.31)
Placebo 94.11(0.28) -1.24 1.34(0.31)

p=0.04 p=0.04 p=0.04
Week 4 Drug 92.69(0.39) -3.11 3.24(0.40)
Placebo 94.48(0.40) -1.33 1.40(0.41)

p<0.01 p<0.01 p<0.01
Week 8 Drug 92.27(0.63) -3.78 4.07(0.62)
Placebo 94.41(0.61) -1.65 1.75(0.61)

p=0.02 p=0.02 p=0.01
Week 12 Drug 90.87(0.92) -5.12 5.55(0.93)
- Placebo 94.68(0.86) -1.31 1.30(0.86)

p<0.01 p<0.01 p<0.01
Week 16 Drug 90.05(1.09) -5.84 6.29(1.06)
Placebo 93.75(0.99) -2.14 2.11(0.96)

p=0.02 p=0.02 p=0.01
Week 24 Drug 89.25(1.43) -6.64 7.01(1.38)
Placebo 93.73(1.29) -2.16 2.09(1.25)

p=0.03 p=0.03 p=0.01

APPEARS THIS WAY
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The median of the last observation carried forward and observed cases are 1in

Table V.
Table V. of LOCF(QC)
Visit Weight Change from % Change from
baseline baseline
Week 1 Drug 89.5 -1.00 1.4
Placebo 99.5 -0.20 0.2
Week 2 Drug 88.6 -2.3 2.2
Placebo 99.5 -0.9 1.1
Week 4 Drug 87.5(85.0) -3.0¢-3.1) 3.3(3.3)
Placebo 99.5(99.5) -1.3(-1.1) 1.1(2.3)
Week 8 Drug 86.5(84.0) -3.2(-3.6) 3.9(4.5)
Placebo 97.7(97.0) -1.3(-1.4) 1.1(1.5)
Week 12 Drug 85.4(84.0) -3.6(-5.5) 4.7(6.1)
Placebo 99.5(96.8) -0.9(-1.4) 1.1(1.4)
Week 16 Drug 84.1(79.8) -5.5(-6.0) 4.7(7.5)
Placebo 95.4(95.4) -0.9(-0.9) 0.9(0.9)
Week. 24 Drug 80.9(75.9) -4.4(-5.9) 4.5(6.7)
Placebo 96.1(96.1) -1.3(-1.4) 1.1(1.2)

With the last observation carried forward, the repeated measure analysis of
weight changes from baseline of week 1 to week 24 showed a significant
treatment effect for dexfenfluramine over placebo with a p-value of 0.014.

A "clinical significant” approa
sustained weight loss after wee
Dr. Lutwak’'s Interoffice Memorandum 1/6/94).
Therapy in Obesity" (Drug Therapy, 9/93),
18 months has been shown to produce significan

ch was applied to the data with 5% or more
k 4 visit until week 24 visit as a success (See

Also, in "The Role of Drug

"A 10% to 15% weight loss over 12 to
t medical benefits.”

The 1last

visit of the study was at week 24 therefore, the 10% to 15% weight loss over
12 to 18 months was inapplicable to this study.

From the last observation carried forward data, only 3 patients in drug group

and none in p
From week 8 to wee
in the drug group. P-value from chi-square test was 0.022.

Jacebo had a more than 5% weight loss from week 4 to week 24.
k 24 the numbers are 2/27 (7.4%) in placebo and 9/28 (32.1%)
The chi-square

analysis of observed cases was valid from week 12 on and the p-value was
0.075. For the last observation carried forward the week 12 to week 24 p

value was 0.01.
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II. Study No. P 003 (IP92-003)

This was a multicenter, parallel, randomized. double-blind, placebo-controlled
trial in obese outpatients. Treatment groups of this dose-response study were
active drug, 5 mg, 15 mg, 30 mg and placebo. The study consisted of an
initial run-in period to determine patient eligibility which included
assessment of patient compliance, a 12-week treatment phase and a four-week
post-treatment follow-up period.

This U.S. dose-response study was requested by the Agency. The primary
objective of this study was to determine which of three dose levels of
dexfenfluramine best reduces body weight and produces the fewest adverse
events in exogenous obese patients over a 12-week period in combination with a
gender- and body weight- specific reduction in caloric intake.

Study Design

This multicenter study was a randomized. double-blind, placebo-controlied
parallel trial. Patients were randomized after a 2-week placebo run-in phase
to one of the four treatments: placebo, dexfenfluramine 10 mg (5 mg BID),
dexfenfluramine 30 mg (15 mg BID), or dexfenfluramine 60 mg (30 mg BID). The
12-week treatment phase was followed by a 4-week post treatment phase.

Patients included were outpatients male or female 18-65 years of age with
obesity not of endocrine origin. The body weight was between 120% and 180% of
their ideal body weight. Patients were psychologically healthy as defined by
DSM-IIIR criteria and physically healthy.

Schedule of Time

1. Placebo Run-in Phase (Week -2 to Baseline) to determine patient eligibility
and assessment of dosing compliance.

2. Baseline Phase is considered the day which the first dose (evening) was
given.

3. Treatment Phase (week 1 to week 12)

The daily bid dosing of either 0, 10, 30, 60 mg of dexfenfluramine
hydrochloride was given in the morning and evening with the meal. Clinic
visits were at weeks 1, 2, 4, 8, and 12.

4. Post-Treatment Phase (Weeks 13-16)

After last dose, patients returned for 4 weekly visits. The presence of
short-term withdrawal effects were closely monitored at week 13 and week 14
visits.

The protocol plan was to randomize up to 76 obese outpatients (minimum of 28
outpatients) at each of the six study sites.

Patients were instructed to adhere to a calorically-restricted diet. These
instructions were reinforced via dietary information and counseling provided
at the beginning and throughout the study.
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The effectiveness of the various dose levels of dexfenfluramine as an adjunct
to reduced caloric intake was assessed by change from baseline in body weight.
A food preference/appetite questionnaire was administered at weeks 0, 4, 8,
12, 14, and 16.

Patient Disposition

A total of 339 patients were randomized with 85 to placebo, 85 to 10 mg.. 82
to 30 mg and 87 to 60 mg of dexfenfluramine. Seventeen patients withdrew at
Week 1 and 96 withdrew after Week 1. A total of 225 patients completed the
treatment phase of the study and 204 patients completed the post-treatment
phase. The disposition of patients is given in Table VI.

Table VI. Patient Disposition

Patient Placebo 10 mg 30 mg 60 mg Total
Digposition

Randomized 85 85 82 87 339
Week 1 Dropout 3 1 3 10 17
Evaluable for 82 84 79 77 322
Efficacy

Dropout After 27 24 22 23 96
Week 1

Completed 55(65%) 59(69%) 57(70%) 54 (62%) 225(66%)
Active Treatment

Completed 48 (56%) 53(62%) | 53(65%) | 50(57%) | 204 (60%)
Post-Treatment

Demographics

The majority of randomized patients were female (86%) and white (89%) with a
mean age of 42.7 years. All patients were at least 108.9% of ideal body
weight at baseline.

Deviations from Protocol

Patient No. 1027 who received 10 mg drug was 67 years old outside the protocol
eligible age range of 18 years to 65 years, inclusive. The patient received
medication for 22 days and was withdrawn from the study at the Week 4 visit by
the sponsor because of the protocol deviation.

Patient No. 2065 received 60 mg drug for 16 days and was withdrawn from the
study because of pregnancy. Patient No. 7011 in the 60 mg drug group was
concerned that she might be pregnant and left the study after taking study
medication for two days.
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Thefe ;;:;—é7 patients in violat™:n of protzizl for taxing disallowed
concomitant medication. Nine paZ ants had 2Izitive urine drug screen for

disqualifying drugs (emphetamines. barbiturzZzs. benzoziazepines, cocaine,
hallucinogens. morphine, THC. anZ alcohol).

Thirty patients were less than 722 complianc: to study medication.

The protocol specified an entry criterion 0° 220% to 180% ideal body weight
which was defined by the 1983 Met-opolitan L-7e Insurance Company height and .
weight tables. adjusted for frame size of sme”1, medium. or large. This entry
criterion was verified at the study site by Ine site monitor. Because body
frame was not recorded in the cass report fo— there were 44 patients whose
entry weight were not eligible. ihe sponsor ,iewed it as a reflection of
difference in body frame instead z violatior 2f protocol.

Data Analysis
The Sponsor’s Analysis

Analysis of variance was performad on the fo lowing efficacy variables:

1. Weight

2. Weight loss as a percent of initial overwsight
3. Weight loss as a percent of initial weight

4. Change in weight from baselinz

APPEARS THIS WAY
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Table VII. Patient Weight by Visit (Observed Cases)

16
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Post-treament . follow-up
L e e ————]

Visit Treatment N Weight Change from % Change from
in Kg baseline baseline

Baseline Placebo 82 95.8(16.8)

10mg 83 92.9(14.7)

30mg 77 93.0(15.0)

60mg 76 92.6(14.5)p=0.49
Week 1 Placebo 81 94.5(16.6) -0.9(1.1) 0.9(1.2)

10mg 83 92.3(14.8) 0.7(1.3) 0.8(1.5)

30mg 77 92.2(14.6) -0.8(1.3) 0.8(1.3)

60mg 76 91.7(14.3) p=0.56 0.9(1.4) p=0.54 1.0(1.4) p=0.63
Week 2 Placebo 77 93.5(16.6) -1.2(1.5) 1.3(1.7)

10mg 77 92.0(14.5) -1.1(1.3) 1.2(1.4)

30mg 70 90.7(14.9) -1.7(1.5) 1.8(1.5)

60mg 71 91.0(14.4) p=0.47 -1.8(1.6) p=0.01 1.9(1.7) p=0.02
Week 4 Placebo 72 93.7(16.7) -1.70.7) 1.8(1.9)

10mg 73 91.1(14.3) -1.92.1) 2.0(2.2)

30mg 66 89.8(15.0) -3.2(2.0) 3.42.0

60mg 64 89.5(14.7) p=0.15 -3.8(2.1) p<0.01 4.12.0) p<0.01
Week 8 Placebo 62 91.5(16.3) -2.3(2.5) 2.52.7)

10mg 66 89.5(14.6) -2.4Q2.6) 2.6(2.9)

30mg 62 88.3(15.0) -4.4(2.9) 4.8(3.1)

60mg 57 86.8(14.8) p=0.35 -5.7(3.3) p<0.01 6.1(3.2) p<0.01
Week 12 Placebo 55 92.0(16.3) -2.6(3.3) 2.8(3.5)

10mg 60 88.7(14.5) -2.6(3.3) 2.9(3.8)

30mg 57 87.0(15.3) -5.5(3.6) 6.0(3.9)

60mg 54 85.2(15.1) p=0.21 -7.1(4.4) p<0.01 7.6(4.2) p<0.01

Placebo 45 92.2(15.4) 2.1(3.5) 2.8(3.9)
Week 13 10mg 53 89.0(15.0) 2.43.7) 2.6(4.1)
30mg 55 87.1(15.5) -5.6(4.0) 6.1(4.3)

60mg 48 84.2(12.7) p=0.11 -7.4(4.1) p<0.01 8.0(3.9) p<0.01
Week 14 Placebo 47 92.3(15.6) 2.2(3.6) 2.4(4.0)
10mg 53 88.5(14.8) 2.2(3.6) 2.5(4.1)
30mg 55 88.0(15.8) -5.4(4.2) 5.9(4.3)

60mg 48 85.7(16.4) p=0.80 -6.9(4.7) p<0.01 7.4(4.6) p<0.01
Week 15 Placebo 44 92.6(15.9) 2.7(3.8) 2.8(4.2)
10mg 51 88.5(14.9) -2.4(3.6) 2.5(4.1)
30mg 49 87.8(16.2) -5.0(4.9) 5.6(5.2)

60mg 47 84.2(12.5) p=0.10 -6.6(4.6) p<0.01 7.1(4.6) p<0.01
Week 16 Placcbo 48 91.6(16.0) -2.6(3.9) 2.7(4.3)
: 10mg 55 89.4(15.1) 2.13.9) 2.3(4.5)
30mg 53 87.8(16.2) -5.2(4.9) 5.7(5.1)

60mg 50 86.3(16.0) p=0.70 6.4(5.2) p<0.01 6.9(5.1) p<0.01

No statistically significant dif
groups with respect to the actua
visits for patients

erences were tound among the four treatment

1 weight measurements at each of the scheduled
For the endpoint analysis, using
the last value carried forward, however. a statistically significant
difference in body weight was observed among the four treatment groups(p<=0.05).

continuing in the study.
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The mean change of weight over t-Te for obs=-,2d cases is in Fig b.

Fig 5. Change =~ Weignt vs Time (OC)

Study IP92—-003 — Mean Changs af Weight Cver Time
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After week 12, it was the post-trzatment phess. Patients were to continue on
their prescribed diets during thet period.

APPEARS THIS WAY
ON ORIGINAL
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The placebo and 30 mg drug grouds are in the analysis for observed cases.

The week 1 (week 12) number o< fatients *n each center and treatment group is
in Table VIII.

Table VIII. Number of Patients at Week 1 and (Week 12)

Center Placebo 10 mg 30 mg 60 mg Tetal
1 18(10) 1%17) 18(13) 16(12) 71(52)
2 16(14) 16(12) 16(13) 16(11) 64(50)
3 10( 7) 11 ) 10( 9) 10( 4) 41(25)
4 18(12) 19(13) 15(13) 17(12) 69(50)
10( 7) 1K 7) 9( 4) 10( 8) 39(26)
6 9 5) 8( 6) 9( 5) 7 33(23)
Total 81(55) 83(60) 77(57) 76(54) 317(226)

The analysis of variance resulis on change of weight from baseline are in

Table IX with center drug and drug by center interaction in the model. The
least square adjusted mean and standard error are displayed by center and drug

for each visit.

Table IX Absolutz Weight Change from Baseline

Week Treamment Center 1 Center 2 Center 3 Center 4 Center 5 Center 6 p-value

1 Placebo -1.39(0.27) 0.81(0.29) -0.70(0.37) -0.61(0.27) -1.16(0.37) -0.33(0.39) 0.895
30 mg -1.06(0.27) | 0.75(0.29: | -0.90(0.37) | +0.06(0.30) | -1.32(0.39) -0.89(0.39)

2 Placebo -1.47(0.36) | -1.25(0.37) | -1.30(0.47) | -1.09(0.36) -1.46(0.50) -0.25(0.53) | 0.017
30 mg 2.06(0.36) | -1.38(0.37) | -2.22(0.50) | -0.96(0.39) -2.33(0.61) -1.71(0.56)

4  Placebo -2.00(0.47) | -2.00(0.48, | -1.40(0.57) | -0.94(0.44) -2.91(0.60) -0.86(0.68) | 0.0001
30 mg -3.21(0.48) -2.38(0.43) -3.89(0.60) -2.93(0.48) -4.05(0.74) -3.57(0.68)

8 Placebo -2.54(0.74) -2.43(0.7Y; -2.43(1.01) -1.14(0.71) -3.96(0.94) -1.33(1.08) 0.0001
30 mg -4.00(0.71) -3.80(0.69; -6.11(0.89) -3.77(0.74) -4.56(1.33) -5.57(1.01)

12 Placebo -2.80(1.07) | -2.86(0.91, | -2.43(1.28) | -0.39(0.98) -5.53(1.28) -3.00(1.28) | 0.0001
30 mg -5.00(0.94) -5.08(0.94, -7.11(1.13) -5.00(0.94) 4.61(1.69) -7.00(1.51)

The drug and center interactions are not significant (p>0.2).
The weight loss by center over time is in the following figures.
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Fig 6. Mean Change of Weiaht trom Baseli~2 for Centerl to Center 6
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Study IP82-003 Center 5 — Change of Weight Over Time Study IP92-003 Center 8 — Change of Weight Over Time
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For the 30mg group and placebo comparison, the least square mean change of
weight with the ANOVA model of drug, center and drug by center interaction is
in figures 4 and 5 for weeks 8 and week 12, respectively. The vertical bars
are the standard error bars of the mean derived from the analysis.

Fig 7. Least Sauare Adjusted Mean Change of Weight by Center

[PO2-003 — Week 8 Least Square Mean Change of Weight by Center IP92—-003 — Weak 12 Least Squere Msun Changs of Weight by Center
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The sustained 5% more weight 1oss during study »3s examined. Comparing 30 mg
dexfenfluramine to placebo. the observed case r:zsults are p=0.59 for week 4 to
week 16. p=0.013 from week 8 to wesk 16, p=0.0{_ for week 12 to week 16. and
p=0.001 for week 13 to week 16. The last obser.ition carried forward results
are p=0.039, p=0.001, p<0.001, p<C.001, respecz’vely. The homogeneity test of
odds ratios among centers was alsc significant. nowever, suggesting that
results differed among centers.

111. Index_Study

This is an international multicenter study witf Tong-term administration of
dexfenfluramine in obese patients.

Summary of Study Protocol:

The protocol called for 450 patients with 225 raceiving 30 mg dexfenfluramine
(one capsule 15mg twice a day) and the other 225 receiving placebo capsules
for one year. Dietary advice will be given to z11 patients. “The number of
patients from each center should not be Tess thzn 20 and should not exceed 40
and the inclusion period should not exceed 6 moiths. Efficacy assessment are
at 1. 2. 4. 6. 8, 10 and 12 months. The study includes patients over 18 years
of age with a body weight greater or equal to 120% of their ideal weight. One
of the exclusion criteria is weight loss greatsr than 3 kg during the previous
3 month period.

For randomization. in each center there are two separate randomized study
medication boxes: one box, stratum W, to alloca:2 the treatment to patients
with body weight equal or greater than 135% of zheir ideal weight. one box,
stratum Z, to allocate treatment to patients with body weight less than 135%
but greater than 120% of their ideal weight. For a given center, the
randomization 1ist was the same for both Z and « subgroups. The randomization
was done in blocks of six. No sample size calculations was presented in the

protocol.

The primary efficacy variable is the absolute crange in weight from baseline
measured in kilograms.

Results

One thousand and forty-seven patients enrolled in the study with 520
randomized with dexfenfluramine treatment and 527 in the placebo treatment.
Two patients randomized to dexfenfluramine did not receive study medication
were excluded from efficacy population. Also excluded are 17 dexfenfluramine
patients and 21 placebo patients who took baseline assessments after taking
study medication.
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Patient disposition for efficacy evaluation is in the following table.

Table X. Index Study - Patient Disposition

Patient Dexfenfluramine Placebo Total
Disposition
Randomized 520 527 1047
Evaluable at )
Month 1 469(91%) 472(90%) 941
Month 2 443(85%) 430(82%) 873
Month 4 401(77%) 377(72%) 778
Month 6 366(70%) 336(64%) 702
Month 8 336(65%) 306(58%) 642
Month 10 312(60%) 280(53%) 592
Month 12 298(57%) 262(50%) 560
APPEARS THIS WAY

ON ORIGINAL
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The selected patient characteristics of the twc reatment for the two stratum
are in Table XI.

23

Table XI. Index Study - 2atient Demographics
Treatment Group
Drug Placebo Stratum W Stratum 7/
Drug P acebo | Drug | Placebo

N 518 527 108 1= 410 423
Mean 96.5 97.2 77.9 £.0 101.5 102.3
Baseline | (19.6) (18.6) (7.2) (7.4) (18.8) (17.4)
Weight
(kg) (SD)
Mean 35.6 35.8 29.5 2¢.3 37.3 37.5
Body (5.9) (6.0) (1.6) (2.9) (5.6) (5.6)
Mass _
Index
(kg/m?)
(SD)
Mean Age | 40.3 41.6 40.4 5.0 40.3 40.8
(years) (12.5) (12.5) (13.2) (12.9) (12.4) (12.3)
(SD) .
Gender
n(%)
Male 102 108 15 1€ 87 92

(19.7%) (20.5%) (13.9%) (15.4%) (21.2%) (21.7%)
Female 416 419 93 86 323 331

(80.3%) (79.5%) (86.1%) (64.6%) (78.8%) (78.3%)

There were no statistically significant differences between the two treatment
groups with respect to the tabled characteristics.

APPEARS THIS WAY

ON ORIGINAL
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Deviation from protocol

Table XII lists number of patients with protocol deviations. A1l patients
with protocol deviations are included in the efficacy analyses.

Table XII. Index Study - Patients with Protocol Deviation

Deviation Drug Placebo
Obesity<120% 1 1
Age<18 0 1
Weight Loss>3kg 3 1
Present Weight<85% 0 1

maximal weight ever

Obesity Origin 1 4
endocrine

Other Inclusion/ 6 2
Exclusion Criteria

Stratification 6 8
Incorrect

Total 17 18

APPEARS THIS WAY

ON ORIGINAL
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Efficacy Results

The mean weight changes from baseline of patiznts continuing in study

(observed cases. OC) and the last Jbservatior carried forward (LOCF) results

are in Table XIII.
Table XIII. Index Study - Absolute w2ight Change from Baseline

25

ON ORIGINAL

Timepoint Dexfenfluramine Plzzsbo p-value
(Week) oc LOcF 0c LOCF _OC&LOCF
Screen (-9) 96.7(19.7) 97.2(18.7)
n=468 n=472
Baseline (0) 96.8(19.6) 97.4(18.7) 0.65
n=469 n=472
Month 1 (4) -4.1(3.0) -2.9(2.7) <=0.0001
n=463 n=466
Month 2 (8) -6.3(4.2) -6.1(4.2) | -4.2(4.2) -4.3(4.2) | <=0.0001
n=44() n=463 n=424 n=464
Month 4 (12) | -8.8(5.7) -8.0(5.8) | -6.3(5.9) -5.5(5.8) | <=0.0001
n=396 n=461 n=375 n=465
Month 6 (24) | -9.7(6.3) -8.7(6.4) | -6.9(6.8) -5.8(6.5) | <=0.0001
n=359 n=460 n=333 n=467
Month 8 (32) | -9.8(6.6) -8.5(6.6) | -7.1(7.3) -5.8(6.9) | <=0.0001
n=326 n=456 n=297 n=462
Month 10 (40) | -9.7(7.1) -8.4(6.9) | -7.3(7.7) -5.7(7.0) | <=0.0001
n=309 n=461 n=276 n=464
Month 12 (48) | -9.6(7.7) -8.3(7.3) | -6.9(8.0) -5.4(7.1) | <=0.0001
n=297 n=463 n=262 n=467
2-Month -7.9(8.2) -6.1(8.2)
Follow-up(56) [ n=278 n=239
APPEARS THIS WAY
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For the observed cases, tha mean weic~t of patients over time for placebo
group and drug group is in Fig. 14.

Fig. 14. Mean Weight from Scraening (-9) to 2-Month (56) Follow-up

Index Study — Weight Over Time (Observed Cases)
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The change of weight from baseline is in Fig. 15 for the observed cases.

Fig. 15. Mean Weight Change from Bas2line to 2-Month Follow-up

Index Study — Weight Change from Baseline Over Time
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Week 56 is the 2-month follow-up visit after the 12-month treatment.
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The least square adjusted mean weight change from baseline at week 48 (end of
study) and week 56 (2-mont® follow-up’ of observed cases are in Fig. 16 and

Fig. 17, respectively.

Fig. 16. Week 48 Mean Change

Fig. 17. Week 56 Mean Change

Study INDEX — Least Square Mean Change of ¥eizht by Country
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Country: 1=France; 2=UK; 3=Germany: 4=Virtual Country (Switzerland, Denmark,
The Netherlands):; 5=Austria; 6=Belgium; 9=Italy

Conclusion:

There were statistically significant differences between 30 mg dexfenfluramine
and placebo. The weight loss was 8.5 (C.I. 8.0-9.1) for dexfenfluramine
versus 5.3 (C.I. 4.7-5.8) for placebo at Month 6 of the Index study. It is
for the clinicians to decide whether this is clinically meaningful.

BEST POSSIBLE COFY
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IV. Other controlled trials:

It is not clear why the other controlled trials were not considered "well-
controlled" by the sponsor. One question is whether the other trials
supported the sponsor’s case, or were considered "not well-controlied” because
of less favorable results. Most of these trials do seem, however, to support
the efficacy of dexfenfluramine. Table XIV below gives some basic descriptive
information on these trials.

Table XIV. Summary of Controlled Clinical Trials

Smdy No. Population Duration Treatment Group Baseline End-of-Study
Location (Month) (#randomized/ Weight Weight
(No. of completed) Change
Centers) (LOCF)
Noble Partially 6 Drug  30/19 93.1 -4.9(n=28)
Us(1) Successful Placebo 30/23 99.4 -2.3(n=27)
Obese Dieters . Absolute Diff 0.6 2.6
p-value(parametric) NS 0.1
p-value(non-parametric) 0.0062
1P92-003 QObese Patients 3 Drug 82/57 93.0 -4.6(n=77)
US(7) Placebo 85/55 958 -2.0(n=80)
Absolute Diff 2.8 2.6
p-value NS 0.0001
Index -~ Patients with 12 Drug  520/311 96.8 -8.2(n=463)
9 European simple Obesity Placebo 527/280 97.4 -4.8(n=467)
Countries(24) Absolute Diff 0.6 3.4
p-value NS 0.0001
w
MIT-124 Obese 3 Drug  40/32 96.2 -2.4(n=35)
us() Carbohydrate Placebo 40/38 99.9 +1.3(n=37)
Cravers and Ablotute Diff 3.7 3.7
Obese Non- p-value NS 0.0001
Cravers
MIT-296 Obese Female 3 Drug  28/22 85.7 -5.5(n=27)
us(1) Carbohydrate Placebo 29/25 88.2 -2.9(n=28)
Cravers Ablolute Diff 2.5 2.6
p-value NS 0.018
Van Iallie(1) Obese Patients 3 Drug  57/41 93.2 -4.0(n=51)
Placebo 29/14 94.9 -2.1(n=24)
Absolute Diff 1.7 1.9
p-valoe NS 0.0407
C 561434 012 Patients with 3 Drug 19/10 86.4 4.4(n=16)
Italy (1) Simple Obesity Placebo 17/12 86.5 -0.5(n=14)
Absolute Diff 0.1 3.9
p-value NS 0.0072
C 561434 013 Patients with 3 Drug  20/18 81.1 -8.7(n=20)
Italy (1) Simple Obesity Placebo 20/20 84.9 -6.0(n=20)
Absolute Diff 3.8 2.7
p-value NS 0.0272




Study No. Population Duraton Treatment Group Baseline End-of-Study

Location (Month) (#randomuzad/ Weight Weight

(No. of completed’ Change

Centers) (LOCF)

C 561434 014 Padents with 3 Drug 18712 79.2 -9.1(n=12)

Italy (1) Simple Obesity Placebo 1314 84.5 -3.3(n=14)
Absolute Diff 53 5.8
p-value NS 0.0009

C 561434 016 Simple Obesity 3 Drug 1414 85.5 9.0(n=14) °

Italy (1) Placebo 1414 79.7 -6.1(n=14)
Absolute Diff 5.8 29
p-value NS 0.0441

C 561434 017 Simple Obesity 3 Drug 13712 86.0 -6.9(n=14)

Italy (1) Placebo 15:10 86.5 -5.7(n=14)
Absolute Diff 0.5 1.2
p-value NS NS

C 561434018 Simple Obesity 3 Drug 23722 88.1 -8.6(n=23)

Italy (1) Placebo 25/23 90.5 -2.9(n=24)
Absolute Diff 24 5.7
p-value NS 0.0001

C 5614 34 001 Simple Obesity 3 Drug 27/22 87.3 -9.6(n=27)

France (1) Placebo 27/20 78.2 -5.1(n=26)
Absolute Diff 9.1 4.5
p-value 0.0348 0.0001

C 561434 010 Simple Obesity 3 Drug 41/34 82.0 -4.2(n=36)

UK (1) Placebo 34/28 77.9 -1.9(n=32)
Absolute Diff 4.1 23
p-value NS 0.0016

C 5614 34 002 Patients with 3 Drug 26/18 81.7 -3.9(25)

UK() Refractory Placebo 24/22 81.9 -1.4(24)

Obesity Absolute Diff 0.2 25

p-value NS 0.0267

C 561434 003 Patients with 3 Drug 19/17 91.5 -2.5(n=19)

UK (1) Refractory Placebo 20/19 88.5 +1.6(n=19)

Obesity Absolute Diff 3.0 4.1

p-value NS 0.0002

30

One additional study, Study IP92-005, is an US multicenter study with 10
investigators. Study length is 18 weeks with 2-week placebo run-in, 12 week
treatment and 4-week follow-up. The study has been completed and in process of

analysis.

BEST POSSIBLE COPY
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V. Overall Conclusions:

Dexfenfluramine 10 mg was not effective for weight loss compared to placebo in
the one study reviewed. Sufficient statistical evidence has been shown from
the 3 studies reviewed that 30 mg is significantly better than placebo.

%/ "ﬁy / |~ﬂ’b;
Ph.D

Lee-Ping Pia
Mathematical Statistician

Concur:  Dr. Nevius S S
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cc: Orig. NDA 20-323
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Interneuron Pharmaceuticals Incorporated

Attn: Bobby Sandage, Jr., Ph.D.

Senior Vice President, Research and Development
One Ledgemont Center

99 Hayden Avenue, Suite 340

Lexington, MA 02137

Dear Dr. Sandage:

Please refer to your May 21, 1993, New Drug Application submitted under section 505(b) of
the Federal Food, Drug, and Cosmetic Act for Dexfenfluramine Capsules (15 mg).

We acknowledge receipt of your amendments dated October 27 and December 14, 1993, and
January 11, February 23, March 7, April 28, and May 3, 1994.

We have completed our review of this application and find that the information presented is
inadequate, and the application is not approvable under section 505(d) of the Act and 21 CFR
314.125(b) of FDA’s implementing regulations. The deficiencies may be summarized as follows:

L

A.

I1.

A.

Clinical

The application does not contain adequate safety data to define the risk of
developing pulmonary hypertension. The prospective case-controlled epidemiologic
study, which has been conducted in several countries where the drug has been
approved for use, has not been submitted to the NDA.

Neurotoxicity was observed in animals (mice, rats, and monkeys). The potential for

neurotoxicity in humans has not been adequately evaluated to assess the drug
product’s risks relative to its benefits.

Chemistry

Drug Substance

1. The identification tests for raw materials should be highly specific. Methods
such as more than one test, should be performed

to ensure that these substances are unequivocally identified.

2. The bulk drug substance must be tested for
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3.

page 2
The type used in the bulk drug substance storage container
should be specified and its suitability justified.
Dexfenfluramine hydrochloride )
T ’ ‘ A validated
analytical assay method that is - specific should be

utilized and incorporated into the specifications.

be included as part of the drug substance
specifications.

B. Drug Product

1.

The assay method for the dosage form should also be

2. A letter of authorization for the ‘manufacturer of the components
of the container/closure system) type 1 DMF is required.

3. Stability studies should include monitoring the degradation products by
a quantitative

4. To support the two-year expiration date requested in the NDA,
additional stability information is required for drug product stored in
the three types of bottles which will be marketed.

5. Draft labels for containers and cartons, and all other packaging, must be
submitted.

6. Stability data of the capsule dosage form made with drug substance from
the material must be submitted.

C. Letters requesting responses to deficiencies in Drug Master Files and

have been sent to their respective holders.

III. Pharmacology

A. A toxicology study in primates is necessary to identify the minimal dose that
produces toxicity so that a "no-effect” level can be identified. The serum
drug levels in monkeys should be compared with the serum drug levels in
humans in order to evaluate the safety margin.

B. The brain drug levels in rats and monkeys should be compared with the
brain drug levels in humans using Positron Emission Tomography or a
similar technique.
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C. The tumor data and p-values should be submitted in tabular form for the rat
and mouse carcinogenicity studies. The preferred table format is with the
dosage groups (male and female) across the top of the table and the organ
and tumor type [designated benign (B) or malignant (M)] shown vertically.
The number per group as well as the number examined per group for each
organ should be given. These tables should contain analyses, comparing
treated to control, and should include trend tests. Any historical supporting
data should be submitted in a similar format.

IV. Biopharmaceutics

A. It is reported in the NDA that the dexfenfluramine AUC is significantly
greater for females than for males (Study IP92-001, Volume 1.64, pages 39-
40). In addition to the reported mean AUC values, statistical analyses
including the sample size (n), p-value, and standard deviation, or CV, (with

- and without body weight adjustment), should be provided to support this
conclusion. Similar comparative data should also be provided for d-
norfenfluramine.

_B. In Study PMH 5614 01 007 (Volume 1.73, page 21), it is stated that:

(a) "A statistically significant reduction in weight was seen after four
weeks and for the remainder of the 12-week course of this study in
patients who were treated with dexfenfluramine plus diet versus placebo
plus diet”. (A mean steady state plasma d-fenfluramine concentration of
"18.1 ng/mL" was reported for the patients).

(b) "When the patients were grouped according to mean steady state
plasma levels (<10 ng/mL and >10 ng/mL), patients with levels greater
than 10 ng/mL showed a more rapid and prolonged weight loss
compared with patients with plasma levels less than 10 ng/mL".

A summary of the statistical comparison, including the mean values,
standard deviation (or CV), p-value and number of subjects (n), should be
provided to support both conclusions.

<

C. For the single dose study PMH 5614 01 007, the reported dose-normalized d-
fenfluramine and d-norfenfluramine AUC,, and C,,,, values decrease
consistently with increasing d-fenfluramine dose. We consider the duration
of sampling (0-8 h post dose) to be inadequate for generating kinetic data to
demonstrate dose proportionality of d-fenfluramine (t,/, =18.1 h) and d-
norfenfluramine (t,;,=32.4 h). Therefore, we do not agree with your
conclusion that this study demonstrates that the kinetics of d-fenfluramine
and d-norfenfluramine are dose-proportional.

D. The design of Study 6514 01 008 was not adequate to evaluate the effect of
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food on the kinetics of d-fenfluramine and d-norfenfluramine. The fasted
and fed study treatments were conducted four years apart and, for the fed
treatment, the classical FDA food challenge was not used. Also, the effect of
food on the kinetics of the active metabolite, d-norfenfluramine, was not
assessed. Therefore, a new, well-controlled food effect study is needed.

E. For Study 88 5614 001, only the kinetics of d-fenfluramine were evaluated in
the elderly. Since data in published reports indicate that d-norfenfluramine
is more potent than d-fenfluramine, an assessment of the kinetics of d-
norfenfluramine in the elderly is also needed.

F. For Study IP92-004, Tables I and K appear to show that only data from 20
of the 35 evaluable subjects were used in calculating the two one-sided t-tests
(90% confidence intervals) comparing the to-be-marketed, U.S.-made, 15 mg
capsule formulation, to be clinically tested, to the French-made 15 mg
capsule formulation. The reason(s) for excluding the data for the other 15
subjects from the analyses should be stated.

G. The data demonstrating the accuracy of the analytical method for the
reported assay linearity range (with individual concentrations and CV
values) should be provided for Studies PMH 6514 003, PMH 5614 OO4,
PMH 5614 007, and 88 5614 001. For Studies PMH 5614 01 008 and PMH
5614 009, in which accuracy values were already provided, individual
concentrations and CV should be submitted.

H. The data demonstrating between-run precision of the analytical method for
the reported assay linearity range should be provided for Studies PMH 6514
003, PMH 5614 OO4, PMH 5614 007, PMH 5614 01 008, PMH 5614 009,
and 88 5614 001. The individual concentrations and CV values should be
provided.

In addition, we have the following comments and requests for information that
should be addressed:

Q

1. You attribute the changes in dissolution rate at

(accelerated conditions), and occasionally at standard
conditions), to the =~ " What evidence do you have to reject
the possibility that the )

2. Any information on the enzymes involved in the metabolism of d-

norfenfluramine should be provided. :

3. A proprietary name for dexfenfluramine capsules should be submitted to
the FDA.
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4. In the description section of the package insert, “pharmaceutical class” should
be deleted. The established name of the drug product must follow the trade
name in the heading, and whenever the trade name first appears on a page or
column as described in 21 CFR 201.10 (gX1)

5. The labeling requires revision according to 21 CFR 201.57 (f) (6). When plasma
drug levels are available, human exposure should be expressed in terms of
multiples of the AUC observed in preclinical studies. In the absence of plasma
drug levels, drug exposure comparisons between preclinical and clinical doses
should be based on surface area (mg/m?) rather than on mg/kg.

The words "Two additional” should be removed from the sentence regarding the
teratogenicity studies.

Within 10 days after this letter, you are required to amend the application, notify us of your
intent to file an amendment, or follow one of your other options under 21 CFR 314.120. In
the absence of any such action FDA may proceed to withdraw the application. Any amendment
should respond to all the deficiencies listed. We will not process a partial reply as a major
amendment nor will the review clock be reactivated until all the deficiencies are ad

In addition, we must receive satisfactory reports concerning the inspection of the
manufacturing facility in Toledo, Spain, and audits of pivotal clinical trials.

Should you have any questions, please contact Dr. Lisa Stockbridge (Consumer Safety Officer)

at 301-443-3520.
Sincerely yours,
WRLY S

James Bilstad, M.D.

Director

Office of Drug Evaluation II

Center for Drug Evaluation and Research
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Solomon Sobel, M.D. Division Director 3\/ / 7/ 7 )



., o—

NDA 20-344 page 7

cc:

Arch NDA

HFD-510

DISTRICT OFFICE

HFD-713

HFD-500/JBilstad

HFD-426/JHunt/DUdo

HFD-400/JContrera
HFD-510/SSobel/GTroendle/LLutwak/YChiu/XYsern/ AJordan/DHertig/EGalliers
HFD-80

HFD-007/MKlein
HFD-510/LStockbridge/8.8.94\N20344NA.000 S 247-9S

Concurrences:

NOT APPROVABLE

APPEARS THIS WAY
ON ORIGINAL



SHIA T= ANDT HUNAN SZRVIZES Form Asprovec: OMENC. 0S15-000:

Pzl mtA TESIAVICE | Experauon Date: Aoril3C, 195
150D AND DRUS ADMINISTRATION 1 See OME Sratement on Page 2.
APPLICATION TO MARKET ANIW DRUG FOR HUMAN USE FOR FDA USE ONLY
Or AN ANTIBIOTIC DRUG FOR HUMAN USE PATERECEVERDATERLE
| (Titie 21, Cooe of Federal Reguiations, 314 L A

DIVISION ASSIGNED [NDNANDA NO.ASS.

NOTI: NG apDucation mav 0P 1Heg uniess 2 COMpIeles 3D0OUCANUON T10rm has peen recerved (27 CFR Par'..?)l,‘.

NAME OF APPLICANT DATUBMSSION

intemeuron Pnarmaceuticals, Inc. // / f ﬁ 9_5—

TELZ PHBNE NO . (Indude Area Cooe)

ADDRZISS (Wumper, Stree:, City, State 3nc Zip Cooe) 617/861-8444
NEW DRUG OR ANTIBIOTIC APPLICATION
99 Hayden Avenue, Suite 340 NUMBER (f previousiy isued)
Lexington, MA 02173 20-344
DRUG PRODUCT
ISTABLISHED NAME (e.g., USPIUSAN) | PROPRIZTARY NAME (K any)
oextenfiuramine hyarochloride REDUX™
|
CODE NaME (If any) : CHEMICAL NaME
S-614 : (SH-N-ethyl- o -methyl-3-{trifluoromethyl)
S-5614 | benzeneethanamine, hydrochloride
DCSAGE FORM ROUTZ OF ADMINISTRATION I STRENGTH(S)
|
capsule oral ! 18mg
H

CROPOSEDINDICATIONS ~OR USt

Dextenfiuramine hydrochioride is indicated for the managemnet of obesity in patients
on a reduced calorie diet with an initial Body Mass Index (BMI) of > 27 kg/m?

LIST NUMBERS OF A LLINVESTIGATIONAL NEW DRUG APPLICATIONS (21 CFR Pare 212}, NEW DRUG OR ANTIBIOTIC ARPLICATIONS (21 GRFParT
214), AND DRUG MASTER FILES (21CFR 314 L20)REFERRED TO IN THIS APPLICATION:

INFORMATION ON APPUCATION

TYPE OF APOLICATION (Check one )

[ THIS SUBMISSION IS & FULL APPLICATION (27 CFR 214.50) [T THIS SUBMISSION IS AN ASBBREVIATED APPLICATION (ANDA) (21 CFR 314 55)

IF AN ANDA IDENTIFY THE APPROVED DRUG PRODUCT THAT IS THE BASIS FOR THE SUBMISSION

NAME OF DRUC HOLDER OF APPROVED APPLICATION-

TYPE SUBMISSION (Checx one)

T przsusmission B AN AMENDMENT TO & PENDING APPLICATION T SUPPLEMENTAL APPLCATION
— —
L1 ORIGINAL APPLICATION . RESUBMISSION

TRPECIFIC REGULATION(S) TO SUPPORT CHANGE OF APPLICATION (.6, Part 314 75X 2 Xiv))

3ROPOSED MARXETING STATUS (Ohveck ome)

—_— 1

7
! .
i K apeticaTion FOR & PRZSTRIPTION DRUG PRODUCT (Rx)  APPLICATION EOR AN OVER - THE - COUNTER PRODUCT {OTO)

FORM FDA 3560 (10/53) PREVIOUS IDITION IS O8SQLITE. Page ]
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FueexTod -\ CAT- : glndﬁ Study ‘ 14:31 Friday, August &, 1995 , 1

{x of Patients Achieving Weight Loss at Endpoint by Category - Month 12 l

TARLE OF DRUG BY CAT

DRUG(Drug O=Placebo, 1=Dexfen) CAT
frequency ' !
Percent | !
Row Pct |
Col Pct ]> tox  |>Sx - 10]>0% - Sx|<=0X% |

| 1% | | | totet
---------------- R R R et At 1
Placebo | 78 | 54 | 84 | 46 | 262

| 1395f 9.66| 15.03 | 8.23)| ¢6.87

| 29.77 | 20.61 | 32.06 | 17.56 |

| 33.62 | 47.37 | 60.00 | &3.01 |
---------------- L e L N R N Rt ]
Dexfenfluramine | 154 | 60 | 56 | ar | 97

| 27.55 | 10.73 | 10.02 | -4.83 ] s53.13

| s1.85 ) 20.20 | 18.86 | 9.09 |

| 66.38 | 52.63 | 40.00 | 36.99 '
---------------- S N Rt SRRy
Total 232 114 140 73 559

41.50 20.39 25.04 13.06 100.00

- Al i
p-value Les .
QLo Fister's Euoct (ortaed) pava\ue,s. 0.000 from C ochran-Mastel \()\23':"1)";\

Q.00 Chi-Square test,adjusting ¢

O, 000 Cachran -tankel  Haenszel,
© adle%’rino) for CQUnhy

" BLST POSSIBLE Cuit
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p-value  test
0000 E.—c_:her'g Exact (1wo-f?r.l'bd)
0.0 Chi-Saaace
@) Cochman~ tantel- Haenswal,
adnsing for country

\ Index Study l

v

14:33 Friday, August 4, 1995 } 1

X of Patients Achieving Velght Loss at Endpoint by Category

La

st Valve Coarried Forward (1)

DRUG(Drug O=Place
freqency
Parcent

Rou Pect
cotl Pct

+
+
+

Frequency Missing

TABLE OF DRUG 8Y CAt

bo,1-=Dexfen) CAT

> 10X [>S% - 10[>0% - SX|<=0%X |

1% | | | Tatal
-------- R L AR TR PR 3

96 | 103 | 175 | 93 | €7
10.32 | 11.08 | 18.82 | 10.00 | 50.22
20.56 | 22.06 | 37.47 | 19.91 |
36.53 | 47.25 | s59.32 | 66.91 |

-------- L L S )

182 | 15 | 120 | 46 | 443
19.57 | 12.37 | 12.9¢ ] 4.95 | +49.78
39.31 | 24.84 ) 25.92 | 9.9 |
65.47 | 52.75 | 40.68 | 33.09 |

-------- L et S R
278 218 295 139 930

29.89 23 .44 31.72 14.95 160.00

Pg\m\uex: 0,000 rom

Cochrom—Mantel - Haensze |
test, adjusting for site.

(1) Honth 12 or last vatue carried foruard {f a patient prematuretly discontinued participation in the study.

BEST POSSIBLE CU# 4
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“5.035) Fisler's Eact (bio-tailed)
0:63

3

‘W:’ .

IO0LE TOBATEAT SAM 1 .o
Noble' Study]

\X of Patients Achleving Weight Loss at Endpoint by Category - Vesk 24

TABLE OF DRUG BY CAT

DRUG(Drug Treatment Group) CAT

frequency l

Percent |

Rou Pct |

Col Pet |> tox  [>5% - to[>0x - SX|<=0% |
| Ix [ l |

---------------- R IR T TS e 1

Placebo { 2| 3 8] 10 |
| 4.76 | 7.6 | 19,05 | 23.81 |
| 8.70 | 13.04 | 34.78 | 43.48 |
| 25.00 | 33.33 | 61.54 | 33.3% |

---------------- R R R, TP SR SIS

Dexfenfluramine | 6 | 6 | 5 | 2|
| 16.29 | 14.29 | 1i.s0 | 4. 76 |
| 31.58 | 31.58 | 26.32 ‘ 10.53 |
| 75.00 | 66.67 ] 38.46 | 16.67 |

---------------- R b R LY

Totel 8 9 13 12

19.05 21.43 30.95 28.57

test

Ohi-2gaace P
Cochaon. rantel ~Haenszel
not dore oince ony 1 cufe

oizes too small,

BEST POSSIBLE COFY

23
54.76

42
100.00

s

16:41 Friday, August 4, 1995 } 1

value = 0,025 from two-Failed Fisher's Exact test .

There 1S Only One site in this i‘%udy
Chi-3quare test not used because cell
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‘ Neble Study ‘ 14:43 Friday, August &, 1995 } 1

% of Patients Achieving Welght Loss at £ndpaint by Category
Last Value Carrfed Forward (1)

TABLE OF DRUG BY CAT

DRUG(Drug Treatment Group) CAT
Frequency
Percent
Row Pct
Col Pct > 10% |>5% - 10]>0% - SX|e=0X% |
|% ] | | Totat
------------------------ L R I I IR P PR
Placebo 2 3 1 1" 27

S.45 | 20.00 | 20.00 | 49.09
N1 | 40.74 | 40.74 |
30.00 | 50.00 | 73.33 |

70 31d1S50d 1518

|
I
|
------------------------ D L L TR R DS
Dexfenfluramine 6 | 7 11 | 4 i 28
' 10.91 | 12.73 | 20.00 | 7.27] S50.91
. 21.43 | 25.00 | 39.29 | 14.29 |
Y 75.00 | 70.C0 | 50.00 | 26.67 |
.-,: ------------------------ Becemnnnn Fercrenan PO ¢
Total 8 10 22 15 SS
walue  Lest 14.55  18.18  40.00  27.27  100.00

UQZ) Fishers Croct (--l'wo—lqilr:d>
o.017 Chi-%cwo_re
‘ Cocneon-{ AL A HNoens zel

p-volue = 0,08 from two-tailed Fisher's Exact {est,
not dore Sine only 1s'e.

“There, 15 only one site in this study, |
C\\u- Iq.uare Y*es‘r not used becounse cell sizes toosmall.

(1) Week 24 or last value carried foruard if 8 patient prematurely discontirmed participation in the study.
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l Efim Study }
st

\\X of Patients Achiaving Weight Loss at Endpoint by Cstegory - Honth 12 }

DRUG

fFrequency
Percent
Row Pct
Col Pct

TABLE OF DRUG BY CAT

|

|

|

|> 10X [>5% - 10[>0% - 5X|<=0% |
|

+

]

no f&*(ﬁt*{

1% | | | Total
------------- L SRR LR PR EEET 3
779 | 252 | 103 | 4 | 1178
| 66.13 ] 21.39 | 8.74 | 3.74 | 100.00
| 66.13 ] 21.39 | 8.74 | 3.74 |
| t00.00 | 100.00 | 100.00 | 100.00 |
------ D R R R TR EE EEERERERY 3
779 252 103 44 1178
66.13 21.39 8.74 3.74 100.00

v

14:45 Friday, August &, 1995 i 1
!

shcol ’re%“\hg becauge Oonly one drug
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% of Patients Achieving Weight Loss at Endpoint by Category

DRUG

Frequency
Percent
Row Pct
Col Pct

d09J 3191SS0d 1534

i
N

Last value Carried Forward (1)

TABLE OF DRUG BY CAY

> 10X |>S¥ - 10[>0% - Sx|<=0X |
|% | | | Total

Dexfenflursmine | 910 } 409 | 312 | 13| 1764

| 5218 | 23.45 | 17.89 | 6.48 | 100.00
| s2.18 | 23.45 | 17.89 | 6.48 |
| 100.00 | 100.00 | 100.00 | 160.00 |

910 409 312 113 1764
52.18 23 .45 17.89 6.48 100.00

)

14:48 friday, August 4, 1995

6 stahshcal testing bemuse only one drug

(1) Month 12 or last value carried forward if s patient prematurely discontinued participation in the study.

'

i
:

!
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1 ' Ko
POO3 Study i 1

l X of Patients Achieving Velght Loss at Endpoint by Category - Week 12 '

TABLE OF DRUG BY CAT

DRUG(Druy Trestment Group) CAT
Frequency | !
Percent | !
Row Pet |
Col Pct [> 10X 5% - 10]>0% - 5%} <=O% |
| % | | | Tvotat
----------------- L R Y
Placebe 1 15 | 26 | 13| 55

I

| 0.89 | 13.39 ] 23.21 | 1.6t | s9o.n
| 1.82 | 27.27 | 47.27 | 23.64 |
l
»*

12,50 | 34.00 | 65.00 65.00 |
-------- 4

|
30 mg Dexfenflur | 7 29 | 1% | 7 57
| 6.25 ] 25.89 | 12.50 | 6.25 | 50.89
| 12.28 | so.es | 24.56 | 12.28 |
| 87.50 | 65.91 | 35.00 | 35.00 |
----------------- R R R R L LT
Total 8 4 40 20 112
D_\n\ue, J(,Cst . 714 39,29 35.71 17.86 100.00
(000Z> Fisber's Exact (wio-Tastedh)
002 Chi-Sguare '
COD'OO 3 CQ;\\ro"p\“ Mantel- taenatel, Mulbiple gites in s study ;) but Cochram-Mantel-Haens.
udjwﬁ\m} Jor tenter not used Since cell 9izes Hoo small,

wolae = 0.002 fom two-Talled Ficher's exvact test
- .

REST POSSIBLE COPY
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POOI IDIRAC AL SRS

' P-_vq\ue fest

(0000 Fisher's Exact (tuio-tailed)
0. 000 (hi-Square

s

/
v
POO3 Study V.
X of Patients Achieving Wefght loss at Enclpoint by Category
Last Value Coarrf{ed Forward (1)

TABLE OF DRUG BY CAT

DRUG(Drug Treatment Group) CAT ., |
frequency | !
Percent |
Pow Pct |
Col Pet I> 10x |>5% - 10)50% - 5%|<=0X |
| % | | | Ttotat
----------------- B R Ik I R I L T Y
Placebo ] L] 15 | 42 | 23 | 81
| ©0.63] 949 | 26.58 | 114.56 | 51.27
{ 1.23 ] 18.52 | si.85 | 28.40 |
| 12.50 | 31.91 | 80.87 | 67.65 |
----------------- R e R R O LT Y W ROy
30 mg Dexfenflur | 7| 32 | 27 | 1" | 77
| 4.43 ] 20.25 | 17.09 | 6.96 | 48.73
| 9.09 | 4156 | 35.06 | 14.29 | '
| 87.50 | ¢8.09 | 39.13 | 32.35 |
----------------- AR ESEREL LA REE R X AR R TR §
Total 8 47 69 34 158

5.06 29.75 43.67 21.52  100.00

Frequency Missing = |

wan-Meantel- _ .
0,00I GC)C’ an i tel HCJCHS}QI, Mu\_\‘p\a {')\"\‘66 N _‘h'\s %{ud\’ , \)U"“ CDC\’\\“OJnquvﬁel “Q?))S]?l

adjusting 4 center

aol ued oince cell sizes o small
p-value = 0, oo0 from two-tailed Fithers Exact fest.

(1) Week 12 or last value carried forward if a patient premsturely discontinued participation in the study.

BEST POSSIBLE COPY
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l P00S Study 14159 Friday, August &4, 1995 : 1
% of Patients Achieving Weight Loss at Endpoint by Category - UWeek 12} i
TABLE OF DRUG BY CAT
DRUG(Drug Treatment Group) CAT
Frequency |
Percent |
Row Pct I
Col Pct |> 10%  |>SX - 10]>0% - Sx|<=0% |
| % | | | Total
----------------- T D L T LR Ty SU Y Y
Placebo } 4 | 17 | 9 | 36 | 105
| 183 | 7.76 | 21.92 | 16.44 | 47.95
| 3.8 16.19 | 45.71 | 34.29 |
| 818 | 26.98 | 53.33| 81.82 |
----------------- L R R Sl TEE Y
30 mg Dexfenfiur | 18 | 46 | 42 | 8| 1
| 8.22 | 2t.00 | 19.18 | 3.65 | 52.08
| 15.79 | 40.35 | 36.86 | 71.02 |
| 81.82 | 73.02 | .67 | 18.18 |
----------------- T T LT Rr TP S USSR
‘ '() .t. Total 22 63 o0 oA 219
)-yale - LeS 10.05  28.77  41.10  20.09 100.00

0.000 Eiorec's Exact (two-taiked)

0,000 Chi-Square ~
9.000) ( ochran - Mantel-Haensel, - awe = 6.000 from | Cochrom-Mantel-Haen szel
CchJl}Sf”)a for center test ) Qd\sugﬁn% '?0(‘ site

, BEST POSSIBLE CoPY
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[ £005 Study l 15:

ix of Patients Achleving Welght Loss st Endpoint by Cutegory

Lost Volue Carried Forward (1)

TABLE OF DRUG BY CAl

DRUG(Drug Treatment Group) CAT
frequency |
Parcent |
Row Pct |
Col Pet |> 10X {>5% - 10]>0% - 5%|<=0%X |
| 1% | | | Totat
----------------- R L R R e LR 3
Placebo | 4 19 | 79 | 58 | 160
| 1.26 | 5.97 ) 24.84 | 18.24 | S50.31
] 2.50| 11.88 | 49.38 | 36.25 |
| 17.39 | 27.94 | 5197 | 77.33 |
----------------- L et L L T Sup I SR RY
30 mg Dexfenflur | 19 | 49 | 73 17 | 158
| 5.97 ] 1541 | 22.96 | 5.35 | 49.69
| 12,03 31.01 | 46.20 | 10.76 |
-value test | 82.61 | 72.06 | 48.¢3 | 22.67 |
e et R easeenna $oroeaaas omaimen +
0.000 Fisher's Exact (fwo—‘fqi/ed) Total 23 68 152 75 318
' O"Cm_)c hi-Seuare ‘ 7.2 21.38  47.80  23.58 100.00
f @O/cochroo— '\/]Qh'*ei- Hqcnse~e|) Frequency Missing = 3
| —" adsing for cenfer

p'\!O\\xe, = 0.00 from C ochran - antel - Haenszel
test adjustng for site

(1) Heek 12 or last value carried forwerd if a patient premnturely discontinued porticipation ir the study.

®
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value test

0.0l D F ster's Exact Gv-lo‘fq,ifcd)

OO/S Chl‘-’Sq’u,o,re
C ochran- Mantel- Haenseel
not donc since gnly 15

[

( UK18 Study} 15:03 Friday, August &, 1995 ‘1
1! of Patients Achieving Weight Loss at Endpsint by Category - Week 26 ‘

TABLE OF DRUG 8Y CAT

DRUG(Drug-Tx Group) CAT
Frequenhcy | !
Percent | '
Row Pet |
Col >ct |> 10%  [>5% - 10)>0% - Sx}<=0% |
| % | 1 | Tatal
---------------- LR i R R R
Placebo | 0| 1] 4 | 1" 16
| 000 313 | 12.50| 34.38 | S50.00
| 0.00 | 6.25| 25.00 | 68.75 |
| o0.00 | 20.00 | &i.46 | 78.57 |
---------------- L b I B LT TR Ty
Dexfenfluramine | ¢ ¢ | s | 3| 16
{ 12.50 | 12.50 | 15.63| ©.38 | 50.00
| 25.00 | 25.00 | 31.25 | 18.75 |
| 'o0.00 | 80.00 | 55.56 | 21.43 |
---------------- R R e R R R Y
Total 4 S 9 14 32

12.50 15.63 28.13 4375 100.00

P'*VO\U%‘- o.ovy fom dwo- taded Fishers Bxad test

“there (9 only One site  in Hars S*Udy .
Chi- Square test not used because cell sizes foo snatlf

BEST POSSIBLE COPY
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[ UK18 Study S 15:04 friday, August 4, 1995 '1
% of Patients Achieving Weight Loss at Endpoint by Category
Last Value Carried forward (1)

TABLE OF DRUG BY CAT

DRUG(Drug-Tx Group) CAT
Frequency |
Percent {
Row Pct |
Cot Pet [> 10%  |>5% - 10)>0x - 5%|<=0%X |
| % | | | Totat
---------------- R R I R R
Placebo ] 0| LI 6 | 13 | 20
| 0.00 ) 238 .20 | 30.95| 47.62
| 0.0 5.00) 3000 65.00 |
| o©0.00| 20.00 | 40.00 | 72.22 |
---------------- LR e IR R TR TRt R Y
Dexfenfluramine | 4 | 4 | 9| s | 22
] 9.52| 9.52] 2143 11.90 | 52.38
| 1818 ] 18.18 | 40.91] 22.73 |
| 100.00 | 80.00 | 60.00 | 27.78 |

R T — S Mt Mo S
. , Total 4 5 15 18 62
Frsher's Exacl thﬂ‘ﬁl"led) 9.52  11.90  35.71  42.86 100.00

0.020 Chi-5quare
Corc.rg'??ﬂg':e:g?geo';ﬂryk'leinssiﬁé ©-value = 0.0 from +wo-tadled Frsher's Exact fedt,

“There 15 only one site 10 Ao study
Chi - Suuefe xeaX ot wsed ‘vecause cell sizes o Smal.

(1) Week 26 or last value carried forward if a patient prematurely discontinued participation in the study.

BEST POSSIBLE COPY
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Index Study 10:22 Triday, August 25, 1995

“=-Y% of-Patients Achieving 5%-15% Wefght Loss st Endpo int
Last value Carrted Forward (1)

TABLE OF DRUG BY RESULT1

DRUG(D ~ug O=Plecebo, 1=Dexfen)
RESULT*(5X Loss)

Frequency
Percent
Rou Pct
Col Pct Fellure |Sucesss | Total
................................ +
Placebo 267 200 | 467
28.71 21.5t | 50.22
57.17 | ¢2.83 |
60.24 |

BEST POSSIBLE COPY =

Total 433 497 930
46.56 53.44 100.00

| 463
31.94 | 49.78

[

I

Frequency Missing = {1

-valve ‘e st
OV%OO Fisher' s Exact (h\lo‘fat\gd\,

Chi-square ,
Cochran- Mantel -Haens ze | N adJusl»-'ng for Country

(1) Month 12 or last value carried forward if a patient prematurely discontinued participation in the study.

1
}

(1)



Index.Study 10:22 Friday, August 25, 1995

7% of Patients Achieving 5%-15% Wefght toss at Endpoint ' T
Last Yalue Carried Fordard (1)

TABLE OFf DRUG 8Y RESULTZ T

DRUG(Drug 0=Placebo, I=Dexfen)
RESULTZ2¢(10% Loss)

Frequency |
Percent |
Row Pct ]
Col Pct |Failure |Success | Total
) P P R P boreanocn Fs
BEST POSSIBLE COPY == | .21.%].
i | 39.89 { 10.32 | so.22
| 79.44 | 20.56 |
| 56.99 | 34.41 |
---------------- O
Dexfenfluremiqe | 280 | 183 | 463
| 30.11 | 19.68 | 4p.78
| 60.48 | 39.52 |
| 43.01 | 65.59 |
---------------- R L LET LT E Ty
Total 651 279 930

70.00 30.00 100.00

Frequency Missing = 11

p-value ‘e 51"

o.000 ;‘%\Aep‘ﬁ EXOC,'\' (-’rwo-‘\’ai\ad\
0.000 Chi- Square

5.000 C ochran-Martel - Haeng ze| ,adjudmg for Counfr_j

(1) Month 12 or last value corried forword if a patient premnturely discontinund participation in the study.

A o~

3



Index Study 10:22 Friday, August 25, 1995

X-of Patients Achteving SX-15% Weight Loss at Emipoint - -~ === o— e -
Last Volue Corrfed Forward (1)

TABLE OF DRIIG BY RESULT3

DRUG(Drug O=Placebo, |-Dexfen)
RESJLTI(ISX Loss)

Frequency ]
Percent |
Row Pct [
Col Pct [Failure |succena | Tfotal
---------------- B IR Y
Placebo | 418 | 49 | (134
| 44.95 | 5.27 | s50.22
| 89.51 | 10.49 |
BEST POSSIBLE COPY | s3.38 | 33.33 |
---------------- F T L ey Guptpn )
Oexfenfluramine | 365 | o8 | 463
] 39.25 | 10.54 | 49.78
| 7883 | 21.17 |
| 46.62 | 66.67 |
---------------- R N ¥
Total 783 Y4 930

W’

84.19 15.81 100.00

Frequency Nirsing = 11

p-value test
m Fisher's Execl (+wo-fa..’led)

0,000 Chi- 3q uare

@ Cochran-Mantel- Hoensrel, adjusting for Country

(1) Month 12 or tast value carried foruard if a patient prematurely dlscontinued par:ticipation in tha <tidy.

]
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BEST POSSIBLE CCGi™ —
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Noble §tudy 15:29 Thursday, July 20, 1995

X of Patfents Achieving 5X-15% Weight Losu at Endpoint .
Last Value Carried Forward (1)

TABLE OF DRUG 8Y RESULTI1

DRUG(Drug Yreotment Group)
RESULT1(5X% Loss)

Frequency |

Percent }

Row Pct |

Cot Pct |[Faiture |Success | Total

---------------- L LT LRy

Plecebo | 22 s | 27
| 40.00 | 9.09 | 49.09
| 81.48 | 18.52 |
| s9.46 | 27.78 |
boennman OO .

. ! 15 | 13 | 28
| 27.27 | 23.64 | 50.91
| 53.57 | 66.43 |
| 40.54 | 72.22 |

---------------- A Y
Total 37 18 55

67.27 32.73  100.00

pvalue  test ,
0,044 Fisher's Exocj‘i’ '\+-V\'O—1¢l|ed\)
Chi- 2quare
Cochran - Mapre! - Haenatel not done since only

(1) Heek 24 or last value carricd fordard if 8 patient prematurely discontinued participation in the study.

4

91

{1

‘e

(1%
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Noble Study 15:29 Thursday, July 20, 1995

X of Patients Achieving 5%-15% Weight Loss at Endpoint
Last Value Carried Forward (1)

TABLE OF DRUG 8Y RESULT2

DRUG(Drug Treatment Group)

RESULT2{10% Lossg)

Frecquisncy ]
Percent ]
Row Pct |
Co' Pct [Failure |Success | Total
---------------- Y A Y
Placeta | 25 | 2] 27
| £5.45 | 3.66 | 49.09
| 92.59 | 7.4t |
BEST POSSIBLE COPY 35045
B e [N e +
Dexfenfluramine | 22 | 6 | 28
| 40.00 | 10.91 | 50.91
| 78.57 | 21.43 |
| 46.81 | 75.00 |
---------------- [ IO I I Y S &
Total 47 8 55
85.45 14.55 100.00
p-value tesT

Fishers Exact (two -Tailed)

@ 252>
O.1d0 C'mugqure

Cochram- Mamtel - Raensiel not dene since only 1 site

' (1) Week 24 or lost velue carried forward if a patient prematurely discontinued participation {n the stidy,

K
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Noble Study

% of Patfents Achieving 5%-15X Welght Loss at Endpoint
Last Value Carrfied Forward (1)

TABLE OF DRUG BY RESULT3

DRUG(Crug Treatment Group)
RESULT3( 15X Loss)

Frequency |
Percent |
Row Pet |
tol Pct {railure |Success | Total
---------------- T LL LY Tr T ppppre
Placebo | 235 | 2 27
| 45.45 | 3.66 | 49.09
| 92.59 | 7.41 |
I 47.17 | 100.00 |
---------------- Y WY
Dextenfluramine | 28 | 0] 28
| so.91 | 0.00] s0.9
| 100.00 | 0.00 |
| s2.83 | o0.00 |
---------------- S Y
Total 53 2 55
96.36 3.64 100.00
o -value te st
{0 . 226 Figher's Exact (NO—T@'IGJ)
9) y3 Chi- 9guare

Cochram- Mordel ~Yaenszel nd done

15229 Thursday, July 20, 1995

~
et
-

nte only 4 ¢ite

(1) VWeek 24 or last value carried foruard 1f a patient prematurely discontinued participation in the study.

BEST POSSIBLE COPY

]



Efim, Study

X of Patients Achieving 5%-15% Weight Loss at Endpoint

Last Value Carried Forward (1)

TABLE OF DRUG BY RESULT1

DRUG RESULT1({S¥ Loss)
Frequency |
Percent ]
Row Pct |
Col Pet |fallure |success | Total
---------------- L Y
Dexfenfluramine | 425 | 1319 | 1744
| 26.37 | 75.63 | 100.00
| 26.37 | 75.63 |
| 100.00 | 100.00 |
---------------- R LT LI TPy
Total 425 1319 1744
24.37 75.63  100.00

BEST POSSIBLE COPY

10:55 friday, July 21, 1995

(1) Honth 12 or last value carried farward {f a patient prematurely discontinued participation in the study.
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Efim 'Study 10:55 Friday, July 21, 1995 ;2

X of Patients Achieving 5%-15X Welght Lose at Endpoint
Last Volue Carried Foruward (1)

TABLE OF DRUG BY RESULT2

DRUG RESULT2(10% Loss)
Frequency |
Pe-cent |
Row Pct |
col Pct [Failure |Success | Total
---------------- L s LR PP )
Dexfenfluremine | 828 | P16 | 1744
| 47.48 | 52.52 | 100.00
| 47r.48 | s2.52 |
| 100.00 | 100.00 |
---------------- R Rt L LTI Rys
Total 828 916 1764

47.48 52.52 100.00

BEST POSSIBLE copy

(1) Month 12 or tast value carried forward if a patient prematurely discontinued participation in the study.
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Effm Study 10:55 Friday, July 21, 1995 3

X of Patients Achieving 5X-15X Weight Loss at Endpaint
Last Value Carried Forward (1)

e

TABLE OF DRUG BY RESULT3

DRUG RESULT3(15% Loss) .
¥ requency |
Percent |
Row Pct |
Col Pct |[Faiture |Success | Total
---------------- R R L T Py
Dexfanfluramine | 1249 | 495 | 1740
| 71.62 | 28.38 | 100.00
| 71.62 | 28.38 |
| 100.00 | 100.00 |
---------------- R STy )
Total 1249 495 17464

71.62 28.38  100.00

BEST POSSIBLE copy

(1) Month 12 or last valua carried forward if a patient prematurely discontinued participation In the study.



O-value fest™

P

0.000 Fishers Exact (2-+uled)
©.000 Clvw-%quare.

P SR

(0.0007) Cn b, adjushing for center

POT3 Study

Last Value Carried Forward (1)
TABLE OF DRUG BY RESULTI

DRUG(Drug Treatmat Group)
RESULT1(S% Losn)

Frecuercy |
Percent |
Rom Pct ]
Col Pct |Fatlure |Success |
mmemecmmeaanen . faccaaan R +

Placeto

Total 1m 55
65.19 34.81

Frocuoncy Missitg = 1

% of Petionts Mhieving 5%-157% Ueight loss at exioint

Total

81
51.27

158
100.20

(1) ook 12 or last value corried foruard if 0 patient pramturely discotinued participstion in the study.

09:43 Tunschy, At 29, 1995 i
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e)
wn

-value,

; 0.016)
0.013
a:01%

(T

Losk
Eiohers's Exact (2-tavec)

":'(‘I V- 6%[} are

CMH, adjusting for center

e

PO Study

Last Value Carrted Forard (1)
TARLE OF DRUG BY RESIALTZ

DRUG(Ong Treatrmert Group)
RESJALT2(10X Loss)

Fraquercy |
Percent |
Row Pct |
Col Pct |Fallure [success |
B LT TP ISP USSR RPRPY PSPPIy
Placebo | 0 | 1|
| 0a3| 083
| 8.77] 1.3
| 3.0 | 111
---------------- B LT Ry TP TS
30 g Dexfenf lur | & | 8|
| 3.67] 5.06 |
| .61 ] 10|
| .31 | B8 |
----------------- L Rl RT3
Total %9 4
L% ] 5.7

Freousncy Nissing = 1

% of Patients Achleving 5% 15% Welght lose at exlcint

Total

81
51.77

158

100.00

(1) Wk 12 or {ast value carried forverd if a petient premeturely discantinued particlpation in the study.

BEST POSSIBLE COPY

09:43 Tumadhy, Mg nt 29, 1955 f
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n-value

0. 304
0,317

test :

Fsier's Exact (2 -tailed
Ck.‘—gq)ur..\(‘b
CMH, qd)' US*"."S) for f(’h’(’,r

(1) Seck 12 or lost value carried fonmrd i1 a mtient premturely discormtinued participation in the study.

BEST POSSIBLE COPY

G

POO3 Stuwly

¥ of Patierts Achievirg 5% 15% Weidht loss at erdboint

Lot Value Carvied Forward (1)

TABLE OF DRUG BY RESLLT3

ORUG(DOrug Trestrent Group)
REQRTI(15X Lonn)

fFrequercy |
Percent |
Row Pct |
Col Pct |Failure |Success | Total
BT T S Y
Placebo | 8| of 8
| 1.7 o0.0] §1.27
| w0.00 | 0.0 |
| st.s9| o0.00]
---------------- B Y
30 my Dexfenfiur | 7% | 1] n
| «8.10| 0.8 | 48.73
| $8.70] 1.30|
| 48.41 | 100.00 |
----------------- S Y
Total 1514 1 158

Freqetcy Missitg = |

09:43 Neeclyy, Monmt 29, 1995

5
i
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Q-Va\ue

0,000
0.000

test .
Fider's Exact (2-Taied)
Lhi-Square

POJ5 Study

% of Patiets Achleving 5% 15X Wefght Loss at Erchoint

Last Velue Carried Forward (1)

TABLE OF DRUG BY RESULTY

DRUG(rug Treatmortt Group)
RESULT 1(5X Loss)

Frecuercy [

Percent |

Rowt Pct |

Col Pct |Falture |Sccess | Total
P SR,
Placcbo | 13| | e

| 3] 7.3| 0.3
| BS.63 ] 14.38 |
| 0.3} 5.27 |

B R L L L LT S, P L —

30 ny Dexferflur | % | 68 | 158
| 83| 21.38 | ©9.9
| 3696 | S04 |
| 39.65| m.73 |

----------------- L LT DLy )

Towal zr 91 318

71.38 8.2 100.00

09:45 Numedyy, Aust 29, 1995 i

() CMA, adjustirg for centan
joshiey

Frequescy Missing = 3

. (1) Week 12 or last vatue carvied forward i a patient prenaturely discotirued participation in the study.

BEST POSSIBLE COPY



-vaitie

0.00!
0.00]

tesl .
Tishex's Exodt {2-taleA)
Chi-Saquace

Q001 ) Chiody. for cenfer

(1) Week 12 or last value carried forward i1 a patiert pramture'y discontinued participation in the study.

FO05 Study

X of Patients Achieving 5X-15X tleight Loss at Ercdoint

Laat vValue Carried Forward (1)

TABLE OF DRUG BY RESLA T2

RGO Treattent Group)
RESLTZ2( 10X Loss)

Freguency

Percent

Row Pct

Col Pct Failure |Success | Totsl
------------------------- T e
Placcho 6] 4] 10

|

I

l

|

+

!

| 96| 1.2 | 503

| 97.50 ] =2.50 |

| s3.06 | 16.67 |

................. +
] 138 20| 18
| 83.60] 62| w.8
| 87.3% | 12.66 |
| w.w | s3.33 |

................. +

Total t g A 318

92,45  7.55 100.00

Frecquarcy Nissing = 3§

09245 Tuesdny, Augst 29, 1995 Q

BEST POSSIBLE COPY



~value
éo. 1zl )
O, 00
0.08%

test

Freher's EeacT (2-lalled)
Chu -~ 5<‘ua re

CMH‘ o\dJ'. for cefer

R (1) Wrek 12 or last value carried forward i€ a patient prometrely discontinued participstion in the study.

i

PO05 Study

Last Value Carried Forward (1)
TABLE OF DRUG BY RESLLT3

DRUG(Drug Treatment Group)
RESNLT3( 15X Loms)

Frequency |
Percent |
Rene Pct |
Col Pct |rallure |Success | Totat
---------------- e TR PEPEPY
Placebo | 10 0| 1
j s0.31 ] 0.00] 50.31
| 100.00 | o0.00 |
] 0.7 | 0.00]
----------------- B it L LT 3
30 mg Daxferflir | 155 | 3] 18
| 87| o] 9.6
| 9810} 1.0}
| 49.2% | 100.00 |
----------------- D bt SEOTEPEES 8
Total 315 3 38

9906 0.9 100.00

Freqoecy Missirg = 3

BEST POSSIBLE CCV

% of Pationts Achieving 5X-15% Weizht Loes at Frgmint

3 5
E
¥

09:45 Tuesday, Agist 29, 1995 ?

‘
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% of Patients Achleving 5%-15% Wsight Loss at Endpoint

ﬁ

UK18 Study

Last Velua Carried Forwsrd (1)

DRUG(Drug-Tx Group)

TABLE OF DRUG BY RESULT1

RESULT1(5% Loss)

15:46 tThursdey, July 20, 1995

]
{7

Frequency |
Percent |
Row Pct |
Col Pct |Failure |Success | Total
------------ S Y
Placebo i 19 | L 20
| #5.26 | 2.38)] 47.62
| 95.00 | 5.00 |
| s7.58 | 11,11 ]
------------ domcme b ey
Dexfenfluramine | % | 8| 22
| 33.33| 15.05 | s52.38
| 63.64 | 36.36 |
| 42.42 | 88.89 |
------------ $rmmc b eaanacac}
Total 33 9 &2
78.57 21,43 100.00
-value  test y
.07 Fiener's Exact (two-tailed)

Q.013 C‘“"SCLLlG,FC,
7.'_\(,"C,\ran- Manf‘r.-:' - “C\Cn%zel ?‘Of dOhe sihce OW‘Y 'l 3"\0

(1) Week 26 or last value carried forward if a patient prematurely discontinued participation in the study.

£

BEST POSSIBLE ¢
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UK18 study 15:46 Thursdsy, July 20, 1995

¥ of Patfents Achieving SX- 15X Weight Loss at Endpoint
Last Valus Carried Forward (1)

TABLE OF DRUG BY RESULT2

DRUG(Drug-Tx Group) RESJLT2(10% Loss) .
Frequency i
Parcent ]
Row Pet |
Col Pct |Faiture |success | Total
merceaccmmac e i m e b aend
Placebo | 20 | o | 20
| 4762 ] 0.00 | 47.62
| 100.00 | ©.00 |
52.63 0.00
BEST POSSIBLE COPY i R
Dexfenfluramine | 18 | 4 | 22
| 42.86 | 9.52| 52.38
| 81.82 | 18.18 |
| 47.37 | 100.00 |
---------------- A
Total 38 4 42

96.48 9.52 100.00

-value test

) Fiohers Exact (two-tailed )
0, 045 Chi-Square
Cochran - Maniel- Haensze! not done since only 1 site,

(1) Waek 26 or last value carried forward if s patient prematurely discontinued participation in the study.

1

l

(A4



UK18 Study 15:46 Thursday, July 20, 199S 3

X of Patients Achfeving 5%-15X Wefght Loss at Endpoint
Last Value Carried Forward (1)

TABLE OF DRUG BY RESULT3

DRUG(Drug- Tx Group) RESULT3(15% Losn)
o F% Frequency |
BEST POSSIBLE COT¢ 4
. ' Row Pct |
Col Pct |Failure |success | Total
---------------- fmmem ey
Placebo | 20 | 0| 20
| ¢7.62 | 0.00] 47.62
| 100.00 | 0.00 |
| s0.00 | 0.00 |
---------------- Bememacccdecaaneans
Dexfenflu-pmine | 20 | 2| 22
| 47.62 | 4.76 | 52.38
| 90.91 | .09 |
| $0.00 | 100.00 |
---------------- D Y
Total 43 2 42
95.24 §.76 100.00

-value tesT riled)
: Fisher's Exact (two-fule
o489 ) -, )

S.ikry  ShiSquar®
COC\WQM- Nante | - Haensael Not dohe 3\NCe. on!y 1 5.{@_

‘(1) Heek 26 or last value carried forward if a patiert prematurely discontinved participation in the atudy.



DIASTOLIC BLOOD PRESSURE
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Interneuron Pharmaceuticals, Inc.
PATIENT DEMOGRAPHIC AND BACKGROUND DATA

Baseline Sitting or Supine Diastolic 8lood Pressure >= 90 Index Study
Dexfenflursmine Placebo
(N=227) (N=220) P-value (1)
AGE yrs (1)
N 227 220 0.2552
Mean 42.4 43.5
Std. Dev. 12.2 11.9
Minimum
Max i mum
SEX
Male N (%) 55 ( 24.2) 50 ( 22.7) 0.8482
female N (%) 172 ( 75.8) 170 (¢ 77.3)
ETHNIC ORIGIN
Caucasian N (%) 218 ( 96.0) 213 ( 96.8) 0.0153
Black N (%) 3« 1.3) 7 ¢ 3.2)
Other N (%) 6 2.6) 0
Not Specified N (%) 0 0

(1) P-value for treatment group assignment for continuous variables from an analysis of variance model with effects for treatment
group assignment and country. P-value for treatment group assignment for categorical varinbles from a Cochran-Mantel-Hnrnsrel
test controlling for country. P-vatue for treatment group assignment for Ethnic Origin and Previous Pregnancies from a
two-tailed Fisher’s Exact test.

(2) P-value for treatment group assignment effect from an analysis of variance model with effects for treatment group
assignment, country, and stratum.

(3) Anthropometric measurements for patients who had no assessments when study medication was first prescribed are not included.



Interneuron Pharmaceuticals, Inc.
PATIENT DEMOGRAPIIIC AND BACKGROUND DATA

Baseline Sitting or Supine Diastolic Blood Pressure >= 90 Index Study
Dexfenfluramine Placebo
(N=227) (N=220) P-Value (1)

TOBACCO HABIT

Non-Smoker N (%) 158 ( 69.6) 157 ¢ 71.4) 0.7845

Moderate Use N (%) 50 ( 22.0) 47 ( 21.4)

Heavy Use N (%) 19 ( 8.4) 16 ( 7.3
ALCONOL

No Intake N (%) M2 ( 49.3) 110 (¢ 50.0) 0.9844

Moderate Intake N (%) 114 ¢ 50.2) 109 ( 49.5)

Heavy Intake N (%) 1 0.4 1 ¢ 0.5

DURATION OF OBESITY (yrs) (2) (3)

N 214 204 0.3625
Mean 20.9 19.9

Std. Dev. 11.6 11.4

Minimum

Max imum

(1) P-value for treatment group assignment for continuous variables from an analysis of variance model with effects for treatment
group assignment and country. P-value for treatment group assignment for categorical variables from a Cochran-Mantel -Haenszel
test controlling for country. P-value for treatment group assignment for Ethnic Origin and Previous Pregnancies from a
two-tailed Fisher’s Exact test.

(2) P-valle for treatment group assignment effect from an analysis of variance model with effects for treatment group
assignment, country, and stratum.

(3) Anthropometric measurements for patients who had no assessments when study medication was first prescribed are not included.



Interneuron Pharmaceuticals, Inc.
PATIENT DEMOGRAPIIC AND.BACKGROUND DATA

Baseline Sitting or Supine Diastolic Blood Pressure >= 90 Index Study
Dexfenfluramine Placebo
(N=227) (N=220) P-value (1)
ONSET OF OBESITY
Childhood N (%) 66 ( 29.1) 50 ( 23.2) 0.2380
Adolescence N (%) 23 ( 10.1) 21 «( 9.5)
Adul thood N (%) 138 ( 60.8) 148 ¢ 67.3)

FAMILY HISTORY OF OBESITY

None N (%) 44 19.4) 58 ( 26.4) 0.0727
Father N (%) 84 ( 37.0) 66 ( 30.0) 0.1135
Mother N (%) 112 ( 49.3) 116 (¢ 52.7) 0.4763
Sibling N (%) 78 ( 34.4) 69 ( 31.4) 0.4327
Offspring N (%) 29 ¢ 12.8) 32 ¢ 14.5) 0.5341
CAUSE OF OBESITY

Hypercorticism N (%) 0 0

Hyperthyroidism N %) 1 ¢ 0.4) 0

Other N (%) 101 ¢ 44.5) 104 ( 47.3)

Not Specified N (%) 125 ¢ 55.1) 116 ( 52.7)

(1) P-value for treatment group assignment for continuous variables from an analysis of variance model with effects for treatment
group assignment and country. P-value for treatment group assignment for categorical variables from a Cochran-Mantel-Hnenszel
test controlling for country. P-value for treatment group assignment for Ethnic Origin and Previous Pregnancies from a
two-tailed Fisher’s Exact test.

(2) P-value for treatment group assignment effect from an analysis of variance model with cffects for treatment group
assigiment, country, and stratum.

(3) Anthropometric measurements for patients who had no assessments when study medication was first prescribed are not included.



Interneuron Pharmaceuticals, Inc.
PATIENT DEMOGRAPHIC AND ‘BACKGROUND DATA

Baseline Sitting or Supine Diastolic Blood Pressure >= 90 Index Study
ODexfenfluramine Placebo
(N=227) (N=220) P-value (1)

PREVIOUS TREATMENT FOR OBESITY
Yes N () 187 ( 82.4) 187 ( 85.0) 0.5499
No N (%) 60 ( 17.6) 33 ¢ 15.0)

NATURE OF PREVIOUS TREATMENT FOR OBESITY

Diet
Yes N (%) 171 ¢ 91.4) 174 ( 93.0) 0.6407
No N (%) 16 ( 8.6) 13 ¢ 7.0)
Not Specified N (%) 0 0

Behavior
Yes N (%) 17 ¢ 9.1 13 ¢ 7.0) 0.4477
No N (%) 170 (¢ 90.9) 174 ¢ 93.0)
Not Specified N (%) 0 0

Drug Therapy
Yes N (%) 98 ( 52.4) 94 (¢ 50.3) 0.4877
No N (%) 89 ( 47.6) 93 ( 49.7)
Hot Specified N (%) 0 0

(1) P-value for treatment group assignment for continuous variables from an analysis of variance model with effects for treatment
group assignment and country. P-value for treatment group assignment for categorical variables from a Cochran-Mantel -faenszel
test controiling for country. P-value for treatment group assignment for Ethnic Origin and Previous Pregnancies from a
two-tailed Fisher’s Exact test.

(2) P-value for treatment group assignment effect from an analysis of variance model with effects for treatment group
assignment, country, and stratum.

(3) Anthropometric measurements for patients who had no assessments when study medication was first prescribed are not inctuded.



PATIENT DEMOGRAPHIC AND. BACKGROUND DATA

Baseline Sitting or Supine Diastolic Blood Pressure >= 90

NATURE OF PREVIOUS TREATMENT FOR OBESITY

Other
Yes N (%)
No N (%)
Not Specified N (%)

HEIGHT (cm) (2)
N
Mean
Std. Dev.
Minimum

Max imum

MAXTMUM ADULT WEIGHT EVER (kg) (2)
N
Mean
Std. Dev.
Minimum

Max imum

Interneuron Pharmaceuticals, Inc.

Index Study

Dexfenfluramine Placebo
(N=227) (N=220) P-vatue (1)
? ( 4.8) 8 « 4.3) 0.7232
178 ¢ 95.2) 179 95.7)
0 0
226 220 0.4756
166.0 165.5
9.2 9.1
227 220 0.6069
105.9 105.2
22.8 20.0

(1) P-value for treatment group assignment for continuous varisbles from an analysis of variance model with effects for treatment

group assignment and country. P-value for treatment group assignment for categorical variables from a Cochran-Mantel-Haenszel

test controlting for country. P-value for treatment group assignment for Ethnic Origin and Previous Pregnancies from a

two-tailed Fisher’s Exact test.

(2) P-value for treatment group assignment effect from an analysis of variance model with effects for treatment grotp

assignment, country, and stratum.

(3) Anthropometric measurements for patients who had no assessments when study medication was first prescribed are not inctuded.



Interneuron Pharmaceuticals, Inc.

PATIENT DEMOGRAPHIC AND BACKGROUND DATA

Baseline Sitting or Supine Diastolic Blood Pressure >= 90 Index Study

WEIGHT LOSS OBJECTIVE (kg) (2) (3)
N
Mean
Std. Dev.
Minimum

Max imum

SCREEN WEIGHT (kg) (2) (3)
N
Mean
Std. Dev.
Minimm

Max imum

PERCENT OF IDEAL WEIGHT (SCREEN) (2) (3)
N
Mean
Std. Dev.
Minimum

Max imum

Dexfenfluramine Placebo
(N=227) (N=220) pP-value (1)
213 204 0.4315
62.5 62.1
6.1 5.9
213 204 0.6733
102.6 101.9
22.6 19.8
213 204 0.9677
163.6 163.8
28.9 26.2

(1) P-value for treatment group assignment for continuous variables from an analysis of variance model with effects for treatment

group assignment and country. P-value for treatment group assignment for categorical variables from a Cochran-Mantel-Haenszel

test controlling for country. P-value for treatment group assignment for Ethnic Origin and Previous Pregnancies from a

two-tailed Fisher’s Exact test.

(2) P-value for treatment group assignment effect from an analysis of variance model with effects for treatment group

assignment, country, and stratum.

(3) Anthropometric measurements for patients who had no assessments when study medication was first prescribed are not included.



PATIENT DEMOGRAPHIC AND BACKGROUND DATA

Baseline Sitting or Supine Disstolic Blood Pressure >= 90

PRESENT WEIGHT (BASELINE) (kg) (2) (3)
N
Mean
Std. Dev.
Minimum

Max imum

PERCENT OF IDEAL WEIGHT (BASELINE) (2) (3)
N
Mean
Std. Dev.
Minimum
Max imum

AMOUNT OVERWEIGHT (SCREEN) (kg) (2) (3)
N
Mean
Std. Dev.
Minimum

Max i mum

Interneuron Pharmaceuticals, Inc.

Index Study

Dexfenfluramine Placebo
(N=227) (N=220) P-Value (1)
214 204 0.6705
102.8 102.0
22.5 19.8
214 204 0.9851
163.9 164.0
29.0 26.2
214 203 0.9055
60.2 40.1
19.8 171

(1) P-value for treatment group assigrment for continuous variables from an analysis of variance model with effects for treatment

group assignment and country. P-value for treatment group assignment for categorical variables from a Cochran-Mantel-Haenszel

test controlling for country. P-value for treatment group assignment for Ethnic Origin and Previous Pregnancies from a

two-tailed Fisher’s Exact test.

(2) P-vallie for treatment group assignment effect from an analysis of variance model with effects for treatment grovp

assignment, country, and stratunm.

(3) Anthropometric measurements for patients who had no assessments when study medication was first prescribed are not included.



Zh

PATIENT DEMOGRAPHIC AND BACKGROUND DATA

Baseline Sitting or Supine Diastolic Blood Pressure >= 90

Interneuron Pharmaceuticals, Inc.

Index Study

Dexfenfluramine Ptacebo
(N=227) (N=220) P-value (1)
CHANGE IN WEIGHT FROM SCREEN TO BASELINE (kg) (2) (3
N 213 204 0.8156
Mean 0.2 0.
Std. Dev. 1.8 2.
Minimum
Max imum
AMOUNT OVERWEIGHT (BASELINE) (kg) (2) (3)
N 214 203 0.9055
Mean 40.2 40.1
Std. Dev. 19.8 171
Minimum
Max imum
BODY MASS INDEX (BASELINE) (kgs/m2) (2) (3)
N 213 204 0.9375
Mean 37.2 37.2
Std. Dev. 6.5 5.9
Minimum
Max imum

(1) P-vatue for treatment group assignment for continuous varisbles from an analysis of variance model with effects for treatment

group assignment and country. P-value for treatment group assignment for categorical variables from a Cochran-Mantel-Haenszel

test controlling for country. P-value for treatment group assignment for Ethnic Origin and Previous Pregnancies from a

two-tailed Fisher’'s Exact test.

(2) P-value for treatment group assignment effect from an analysis of variance model with effects for treatment group

assignment, country, and stratum.

(3) Anthropometric measurements for patients who had no assessments when study medication was first prescribed are not included.



Interneuron Pharmaceuticals, Inc.
PATIENT DEMOGRAPHIC AND BACKGROUND DATA

Baseline Sitting or Supine Diastolic Blood Pressure >= 90 Index Study
Dexfenfluramine Ptacebo

(N=227) (N=220) P-value (1)

WAIST (BASELINE) (cm) (2) (3)

N 209 197 0.6033
Mean 112.0 112.6

Std. Dev. 15.0 14.4

Minimum

Max i mum

HIPS (BASELINE) (cm) (2) (3)

N 209 196 0.2220
Mean 116.8 119.1

Std. Dev. 20.3 19.2

Minimum

Max imum

WAIST/HIP RATIO (BASELINE) (2) (3)

N 209 196 0.3911
Mean 1.0 1.0

Std. Dev. 0.3 0.2

Minimum

Max imum

(1) P-value for treatment group assignment for continuous variables from an analysis of variance model with effects for treatment
group assignment and country. P-value for treatment group assignment for categorical variables from a Cochran-Mantel -Haenszel
test controlling for country. P-value for treatment group assignment for Ethnic Origin and Previous Pregnancies from n
two-tailed Fisher’s Exact test.

(2) P-value for treatment group assignment effect from an analysis of variance model with effects for trentment group
assignment, country, and stratum.

(3) Anthropometric measurements for patients who had no assessments when study medication was first prescribed are not included.



Interneuron Pharmaceuticals, Inc.
PATIENT DEMOGRAPHIC AND BACKGROUND DATA

Baseline Sitting or Supine Diastolic Blood Pressure >= 90 Index Study
Dexfenfluramine Placebo
(N=227) (N=220) P-value (1)

PREVIOUS PREGNANCIES

0 Pregnancies N (%) 44 ( 25.6) 26 ( 15.3) - 0.0557

1 Pregnancy N (%) 31 (¢ 18.0) 35 ( 20.6)

2 Pregnancies N (%) W6 ( 26.7) 41 ( 24.1)

3+ Pregnancies N (%) 51 ( 29.7) 68 ( 40.0)

Not Specified N (%) 0 0
PHYSICAL ACTIVITY

None N (%) 69 ¢ 30.4) 81 ( 36.8) 0.1668

Little N (%) 131 ( 57.7) M3 ¢ 51.4)

Much N (%) 26 ( 11.5) 26 ( 11.8)

Not Specified N (%) 1 ¢ 0.4 0

APPEARS THIS WAY
ON ORIGINAL

(1) P-value for treatment group assignment for continuous variables from an analysis of variance model with effects for treatment
group assignment and country. P-value for treatment group assignment for categorical varisbles from a Cochran-Mantel-Haenszel
test controlling for country. P-value for treatment group assignment for Ethnic Origin and Previous Pregnancies from a
two-tailed Fisher’s Exact test.

(2) P-value for treatment group assignment effect from an analysis of variance model with effects for treatment group
assignment, country, and stratum.

(3) Anthropometric measurements for patients who had no assessments when study medication was first prescribed are not included.

e



Intent to-Treat Annalysis
VITAL SIGNS - CHANGE FROM BASEL INE Index Study 7
Patients with Baseline Sitting or Supine Diastolic Blood Pressure >= 90
Sitting and Supine Blood Pressure Combined - Last value Carried Forward (1)

Dexfenfluramine Placebo
Basel ine Month 1t Month 2 Month 4 Baseline Month 1 Month 2 Month 4
Systolic Blood
Pressure (nm Hg)
N 227 212 2n 211 220 208 205 207
Mean 151.2 -12.9 -13.0 -15.5 150.4 -7.8 -8.5 -10.9
Std. Dev. 19.4 19.2 19.0 19.4 16.9 16.8 16.9 18.4
Minimom
Maxinm
P-Value (2) 0.0044 0.0115 0.0133
Liastolic Blood
Pressure (mm Hg)
M 227 212 21 211 220 208 205 207
Mean 98.5 -10.4 -10.9 -12.6 97.6 -6.6 -6.9 -8.7
Std., Dev. 9.8 11.2 1.7 12.1 9.2 10.5 11.6 12.4
Miniaum
Max imum
P-Yalue (2) 7.0004 Q0.0004 0.0012

€73 test value carried foruad if patient prematurely terminated participation in the study.

N

P-ualue from am aralysiy -7 variance model with 2ffarts for treatment; this is a post-hac analysis, no

BEST POSSIBLE vy,
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Systolic Blgod
Pressure (mm Hg)
M

Mean
Std. Dev.
Minimumn

Max imum

P-value (2)

. '\_~_~~__;__ﬁm__, ————

biastolic Blood

Pressure (mn tig)
N
Mean
Std.

Mininum

Dev.

Max innim

P-value (2)

Sy

{83 Povalim from an 2nalysic nf

ac

Patients with g

Sitting and Supine Blood Pressure Combined - tast valye Carried Forward 1)
Dexfenfluramine Placebo

—_— ———
Honth 6  Momth 8 Month 10 Monthy 12 Month 6  Month 8 Month 10 Month 12

209 207 207 213 208 204 206 208
-16.3 -17.0 -16.9 -14.8 -12.1 -10.5 -12.3 -11.9
19.6 20.6 20.1 21.0 19.5 21.1 21.0 19.9

- -
0.0274 0.0274 0.6582 0.1584

VITAL SIGNS - CHANGE' FROM BASEL INE

209 206 207 213
-12.3 -12.2 -12.8 -12.5
12.4 1.5 13.3 12.3
0.0955 0.0955

value carriag foruers i

T natient prematuyre

Y37 ance model with e

JEiments to r-value were nae

v

208 204 206 208
-10.2 -8.0 9.4 -9.
13.9 13.3 12.3 13

ly terminated partici

ffects for treatment;

aseline Sitting or Supine Diastoljc Blood Pressure »= 90

pation in the study.

this is a post-hoc analysis, n

BEST POSSIBLE C¢

9
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Intent-to-Tyea+
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Dexfenfluramine

VITAL SIGNS - CHANGE FROM BASELINE
Patients with Baseline Sitting or Supine Diastolic Blood Pressure >= 90
Last Value Carried Forward (1)

Intent-to-Treat Analysis
Index Study

Placebo

Baseline  Month 1 Month 2  Month 4 Baseline Month 1 Month 2 Month 4
{
Sitting Systolic Blood '
Pressure (mm Hg)
N 172 161 161 162 167 156 153 156
Mean 150.7 -12.8 -13.5 -16.4 150.8 -8.4 -8.2 -11.4
Std. Dev. 20.1 19.3 19.4 20.1 16.8 16.6 16.1 17.9
Minimum
Max imum
P-value (2) 0.0295 0.0100 0.0212
Sitting Diastolic 8lood
Pressure (mm Hg)
N 172 161 161 162 167 156 153 156
Mean 98.7 -10.3 -11.2 -12.8 98.0 -6.5 -6.8 -9.0
Std. Dev. 10.2 10.9 1.6 12.0 9.2 10.4 11.4 12.4
Minimum
Max imum
P-value (2) 0.0017 0.0008 0.0053

(1) Last value carried forward if a patient prematurely terminated participation in the study.

(2) P-value from an analysis of variance model with effects for treatment; this is a post-hoc analysis, no

adjustments to p-values were made.

BEST POSSIBLE COPY



Intent-to-Treat Analysis
VITAL SIGNS - CMANGE FROM BASELINE Index Study 1
Patients with Baseline Sitting or Supine Diastolic Blood Pressure >= 90
Last Value Carried Forward (1)

Dexfenfluramine Placebo
Month 6 Month 8 Month 10 Month 12 Month 6 Month 8 Month 10 Month 12
Sitting Systolic Blood
Pressure (mm Hg)
N 161 159 157 162 156 153 154 156
Mean -17.3 -18.0 -18.1 -15.7 -12.9 -11.8 -13.5 -13.0
Std. Dev. 20.2 20.9 21.1 21.7 20.2 21.3 21.2 20.4
Minimum
Max imum
P-Value (2) 0.0515 0.0515 0.9541 0.2552
Sitting Diastolic Blood
Pressure (mm Hg)
N 161 158 157 162 156 153 154 156 .
Mean -12.7 -11.7 -12.7 -12.5 -11.1 -8.7 -10.1 -10.3
Std. Dev. 12.6 1.4 13.7 12.4 14.1 13.4 12.7 13.5
Minimum
Max imum T
P-vValue (2) 0.2907 0.2907 0.4742 0.1237

(1) Last value carricd forward if a patient prematurely terminated participation in the study.
(2) P-value from an analysis of variance model with effects for treatment; this is a post-hoc analysis, no
adjustments to p-values were made.

BEST POSSIBLE COPY



VITAL SIGNS - CHANGE FROM BASELINE index Study
Patients with Baseline Sitting or Supine Diastolic Blood Pressure >= 90
Last Value Carried Forward (1)

Dexfenfluramine Placebo
Baseline  Month 1 Month 2 Month 4 Baseline Month 1 Month 2 Month 4
Supine Systolic Blood
Pressure (mm Hg)
N 55 51 50 49 53 52 52 51
Mean 152.8 -13.14 -11.4 -12.7 149.3 -6.3 -9.3 -9.4
Std. Dev. 16.9 19.0 17.8 16.5 17.4 17.4 19.2 20.0
Minimum
Max imum
P-Value (2) 0.0575 0.5597 0.3713
Supine Diastolic Blood
Pressure (mm Hg)
N 55 51 50 49 53 52 52 51
Mean 97.6 -10.6 -10.1 -12.0 96.2 -6.7 -7.2 -7.9
Std. Dev. 8.6 12.2 12.0 12.3 9.1 11.1 12.3 12.4
Minimum
Max i mum
P-value (2) 0.0965 0.2209 0.1041

(1) Last value carried forward if a patient prematurely terminated participation in the study.
(2) P-value from an analysis of variance model with effects for treatment; this is a post-hoc analysis, no
adjustments to p-values were made.
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Dexfenfluramine

VITAL SIGNS - CHANGE FROM BASELINE
Patients with Baseline Sitting or Supine Diastolic Blood Pressure »= 90
Last Value Carried Forward (1)

Placebo

Intent-to-Treat Analysis
Index Study

Month 6 Month 8 Month 10 Month 12 Month 6 Month 8 Month 10 Month 12
Supine Systolic 8lood
Pressure (mm Hg)
N 48 48 50 51 52 51 52 52
Mean -13.1 -13.7 -12.9 -11.8 -9.8 -6.9 -8.7 -8.8
Std. Dev. 17.2 19.5 16.4 18.4 17.5 20.2 20.0 18.0
Minimum
Max imum
P-value (2) 0.3396 0.3396 0.2893 0.4025
Supine Diastolic Blood
Pressure (nm Hg)
N 48 48 S0 51 52 51 52 52
Mean -11.2 -13.9 -13.0 -12.2 -7.5 -5.9 -7.3 -8.8
Std. Dev. 1.4 11.9 12.2 12.2 12.7 12.8 1. 12.6
Minimum
Hax i mum
P-Value (2) 0.1308 0.1308 0.4035 0.1652

(1) Last value carried forward if a patient prematurely terminated participation in the study.

(2) P-value from an analysis of variance model with effects for treatment; this is a post-hoc analysis, no

adjustments to p-values were made.

P
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Interneuron Pharnmmceuticals, Ine.
Intent-to-1reat Analyeie
Eftm Study

TABLE 2X
ANTHROPOMETRIC MEASUREMENTS - CHANGE FROM BASELINE - LAST VALUE CARRIZD FORWARD (@)

Daxfenfluramine

Bassline Month 1  Wonth 2 Honth 4  Month 6 Month 8 Month 10 Wonth 12

Weight (kg)
¥ 1744 1744 1734 1728 1738 1734 1735 1744
Mean 84.5 -3.2 =5.1 -6.6 -7.6 -8.2 -8.7 ~9.2
Std. Dev. 4.6 2.6 3.7 4.7 5.4 6.0 6.6 7.0
Minimam
Max imum

BEST POSSIBLE cor+

(1) For patfents who prematurely terminated participation in the study, all analyses are basad upon lert velue carrfed forward.
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87

HWeight (kg)
N
Mean
Std. Dev.
Minimoan
Maximm

Interneuron Pharmaceut | cols, tne,

TABLE 2X Intent-ta-Jreat Analysis

Ef im Study
ANTHROPOMETRIC MEASUREMENTS - X WEIGHT CHANGE - LAST VALUE CARRIED FORWARD (1)

Dexfenf luramine

—_—
Baseline  Month 1 Month 2 Nonth 4 Month 6 Month 8 Month 10 Month {2

— e———

1744 1744 1734 1728 1738 1734 1735 1744
84.5 -3.8 -6.0 -7.8 -9.0 -9.8 -10.4 -10.9
4.4 2.9 4.1 5.2 6.1 6.7 7.3 1.7

BEST POSSIBLE COPY

(1) For patienty who prematurely terminated particlpation in the study, all analyses are based upon last value carried foraard.
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PERCENT COMPLETERS



Percentage of Patients on Study-
292-003 '

|

% of Patients

100 -

380
60
40

20

- —m—[Placebo + diet (n=81)
——DF (5 mg bid) + diet (n=83)

- ——DF (15 mg bid) + diet (n=77)
——DF (30 mg bid) + diet (n=706)

0 1 2 3 4 5 6

I
i i T I |

Weeks

All patient



Drug Week Total N % Patients on Study :
| Piacefo ™ 0 83 100 |
! 82 96.4
2 78 91.7
4 72 84.7
8 63 74.1
12 35 64.7
DF 0 85 100
1 83 97.6
2 77 90.6
4 73 83.9
8 66 77.6
12 60 70.6
30 mg DF 0 82 100
] 77 93.9
2 70 85.4
4 66 80.4
8 62 75.6
12 57 69.5
60 mg DF 0 87 100
] 76 87.4
2 71 81.6
4 64 736
8 57 65.5
12 54 62.1

it

EST POSSIBLE Cor

E

)
4



'Dercentage of Patients on Study -
Noble '

|

% of Patients

. ——DF + diet (n=30)
-n— Placebo + diet (n=30)

2 3
Months

3 G

All patienl:



kT

Noble Study:

. r——

Drug Week Total N % Patients on Study
Placebo 0 30 100
1 27 80.0
2 27 90.0
4 27 90.0
8 24 80.0
12 24 80.0
16 24 80.0
24 23 76.7
DF 0 30 100
1 28 93.3
2 27 90.0
4 25 83.3
& 23 76.7
12 20 66.7
16 20 68.7
24 19 63.3
nr
>=ST POSSIBLE coov




Percentage of Patients on Study -
UK 18 '

0,

}

|

% of Patients

100

80 -

60 -

40

20

~ ——DF (15 mg bid) + diet (n=23)
—s—-Placebo + diet (n=22)

| |
1 I

——,

0 2 4 6

8

10

12 14
Weeks

16

{
T

18 20

22

24

f
1

26

All patien!



UK 18 Study:

- or——

Drug Week Total N % Patients on Study
Placebo 0 22 100
2 20 90.9
6 19 86.3
10 18 81.8
14 18 81.8
18 17 713
22 17 773
26 16 72.7
DF 0 23 100
2 22 95.7
6 22 95.7
10 21 913
14 19 82.6
18 19 82.6
22 18 78.3
26 16 69.6

BEST POSSIBLE o

A




NDEX

Percentage of Pat‘ients on Study-

9/

i

% of Patients

100

80

60 +

40 -

20

——DF (15 mg bid) + diet (n=520)

—a— Placebo + diet (n=527)
| i

2 4 6
Months

10

12

All paticn




X

INDEX Study:

. ———

Drug Month Total N % Patients on Study
lacebo 0 527 100
1 472 89.6
2 430 8l.6
4 377 71.5
6 336 63.8
8 306 58.1
10 280 53.1
12 262 497
DF 0 520 100
1 469 90.2
2 443 85.2
4 401 77.1
6 366 70.4
8 336 64.6
10 312 60.0
12 298 573

CEST POSSIBLE 0~

LU
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'V.-. ,

Dose-Response Effects of
Dexfenfluramine - 1P92-003

O/

'

2 4 6 8 10

12 Endpoinl

|
|

—m— [Placebo + diet
—o—DF (5 mg bid) + diet

——DF (15 mg bid) + diet
-8 - s DF (30 mg bid) + diet

Change in Weight (kg)
IN
!

Weeks

# p<0.04*p<0.0001

i

*

Pbon 82,81,77,72,62,55

11111

DF (15) n=77,77,70,66,6
DF (30) n=76,76,71,64.,5 ;



IP62-003 . Dose-kesponst Stud.
NDA Omngipal Submussior

RESULTS Dex{epfiwramipe Hvarochionoe
Tabie Q. Pairwise Comparisons for Mean Absolute Weight Change from Baseline (kg) -
: Patients Continuing in the Study.
Least Squares Adjusted value®
Treatment Means P
Week '
Py P v. Pv. D10 v. | D10 v. | D30 v.
P | D1 | D30} D60 § ol pao | Do | D30 | Dev | D6o

Bascline || 96.81 | 94.04 | 93.94 | 9356
(n=82) | (n=83) | (p=77) | (n=76)

1 -0.83 | -0.68 | -0.81 | -098
(o=81) { (n=83) | (n=77}| (n=76)

2 -1.14 | -124 | -1.78 | -1.86
(0=77) | (8=77) | (=70} | (p=71)

4 -168 | -207 | -334 | -3.89
(0=72) | (p=73} | (n=66) | (p=54)

8 -230 | -2.56 | 464 | -5.70
(=62) | (p=066) | (n=62) | (n=57)

12 283 ) -279 | -5.63 | -7.23
(n=55) | (n=60) | (n=57) | (n=54)

7 *P-valus associated with pooled variance t-tzst of the least squares means using the residual mean error

‘from an analysis of variance model with effects for reatment center, and their interaction.
P=placebo, D10=dexfenfluramine 10 mg, D30=dexfenfluramine 30 mg, D60=dexfenfluramine 60 mg.

NS=not significant

Abstracted from Appendix H, Table 2B.1.

SEST POSSIBLE

e

Fa W

(O

2)

Weight

Change

as a

Percent of Initial

Overweight

The analysis of weight change as a percent of inital
overweight determined how much panents’ weight changed
in proporton t0 how overweight they were at baseline.
Initial overweight was deiermined by submacung the
patients’ ideal weight from their acrual weight at baseline.
The 1983 Mewopolitan Life Insurance Company height and
weight tables (mid-point of medium frame) were used 10
determine ideal weight

Interosuron Pbarmaceuticals Incorporated page 62 23 Aprd 1993

103 311
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IPE2.003 - Dose-kesponse Siuo:
NDA Omnginal Submussioz

RESULTS Dexienfiramipe Hvdrochionoe

. . e—

Tabie P. Pairwise Comparisons for Absolute Weight Change from Baseline (kg) - Last
Yalue Carried Forward

Least Squares Adjusted

1
2 €
Treatment Means p-valu

Week

P P I P D10 v.| D10 v.
P ] D10 | D30 | D60 | pryil b3 | peo | D3 | peo | -

Baseline | 96.81 | 94.0¢ | 93084 | 9356
(p=82) | (n=83) | (n=77) (n=76)|

1 -0.83 | -0.68 -0.81 -0.98
(0=81) | (n=83) | (0=77) | (n=76) ==

(38

-1.12 | -1.09 -1.65 -1.78
(n=§p) (p=83) | (0=77) | (p=76)

4 -154 | -1.80 | 295 | -343
(0=81) | (n=83) | (n=77) | (n=76)

8 -192 | 214 403 -4.74
(0=80) | (0=83) | (=77} | (n=76)
12 -2.08 | -2.29 -4.69 -5.75

(n=81) | (0=83) | (n=77) | (b=76)

i 'P-value associated with pooled variance t-test of the least squares means using the residual mean error
from an analysis of variance mods! with effects for treatment, center, and their interaction.

P=placebo, D10=d=xfenfluramine 10 mg, D30=dexfenfluramine 30 mg, D60=dexfenfluramine 60 mg.
NS=not significant

Abstracted from Appendix H, Table 2B2.

Relauonship of Weieht Chanee 1o Baseline Weicht

An analysis of covariance model was performed using the

weight change from baseline as the dependent vanable (last

value cammed forward), with the baseline weight as the

G Q'F Alalal el ¥ B e covariate. The assumpuons for this analysis of covanance
et T model were checked. The assumption test for parallelism
(equal siopes for the weatment groups) was rejected at

Weeks 2, 4, and 8. The slope of the Lines for weight

change from baseline and baseline weight was not

statsucally different from zero at Weeks 1 and 12. Since

the statistical assumptions for the model were not achieved.

Interpeurop Pharmaceunicals Incorporated page 59 23 Apn 1993

103 30§
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Dose-Response Effects of
Dexfenfluramine - [P92-003

O/

|

12 Endpoint

% Change in Weight
1N
|

# p<0.03,

—m— Placebo + diet

—o—DF (6 mg bid) + diet
—s—DF (15 mg bid) + diet

—>»—DF (30 mg bid) + diet

*n < 0.0001

Weeks

P

* |

|||||

DF(15)n 77'7770(%36)
DF (30) n=76,76,71,64,5/‘ 2



- IPG2-0C> - Dose-kesponst Stua:
NDA Omngina! Submussior

RESD—LTS Dexienfiuramipe Mydrochioncs

. e——

Table U. Pairwise Comparisons for Weight Change as a Percent of Initial Weight -
Patients Continuing in the Study

Least Squares Adjusted

1
Treatment Means p-value

Week

Pv Pv. Pv. D10 v. [ D10 v. | D30 v.

P D10 ) D30 | D60 | p5g | pso | Do | D30 | Do | Deo

] -0.16 -0.04 -0.14 -0.16
(o=81) | (p=83) (v=77) | (0=76)

0.0300

[ 8]

-126 | -134 -1.86 -1.64
(0=77) | (8=77) | (8=70) | (n=T1)

4 -1.82 | -2.19 -3.53 4.14
(©=72) | (n=73) | (0=66) | (n=64)

8 2554 -2.78 -5.00 | -6.08
(0=62) | (n=66) | (8=62) | (n=57)

12 -2.96 | -3.01 -6.11 =134
(0=55) | (0=60) | (n=57) | (b=54)

0.0001

0.0001

0.0001

'P-value associated with pooled variance i-test of the least squares means using the residual mean error
from an analysis of variance model with effects for reament, center, and their intaraction.

P=placebo, D10=dexfenfluramine 10 mg, D30=dexfenfluramine 30 mg, D60=dexfenfluramine 60 mg.
‘-?";.'.‘ NS=npot significanL

o Abstracted from Appendix H, Table 2A.1.

b. Post-Treatment Phase

Pauents were to continue on their prescribed diets during the post-

eatment phase. Weight measurements were recorded at Weeks

13, 14, 15, and 16 during the post-treatment phase. Results are

presented in Tables 2A.1, 2A.2, 2B.1, 2B.2, and Figures | and 2.

PYE I Appendix F. Individual pauent dat are presented in Appendix G,
w85, .~ 7 ~Daw Lisung 5.1. Only pauents who completed the 12-week
reatment phase were included in the post-treatment phase analyses.

R gy mm
L e b‘»';’ a '{:} ¥
L T E [ B

Tnere were no staustically significant differences among the four
groups in actwal weight measurements at any of the posi-treatment
VISILS.

Ipterneuron Pparmaceuticals Incomporaied page 70 23 Apryd 1903
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IPG2.00: - Dose-Response Stuo-
ND4 Ongmal Submissior

Dexiepfiuramine Hvarochionas
Tabie T. Pairwise Comparisons for Weight Change as a Percent of Initial Weight - Last
. Vaiue Carried Forward
Least Squares Adjusted value! ~
Treatment Means P
Week .
Pv. P P . D10 v.{ D10 v. | D30 v.
P | D0 | D30 | D& § 6 | Do ' D60 | D30 | D60 | D60
1 090 | -0.74 | -0.82 :
(p=81) | (p=83) | (n=77)
2 -1.24 -1.18 | -1.72
(n=80) | (n=83) | (0=77)
4 -1.65 -190 | -3.13
(n=81) | (n=83) | (p=77)
8 -2.09 -230 | 4.34
(0=80) | (0=83) | (p=77)
12 -2.19 2.4 | 504
(p=81) | (p=83) | (n=77)

'P-vaive associated with pooled variance -test of the least squares means using the residual mean error
from an analysis of variance model with effects for reamment, center, and their intsraction.
. P=placebo, D10=d=xfenfluramine 10 mg, D30=dexfenfluramine 30 mg, D60=dexfenfluramine 60 mg.
g8 NS=not significant
e Abstracied from Appendix H, Table 2A.2.

Pauents Continuing in the Studv

As was seen in the last value carmied forward analysts, there
were suaustcally significant differences among the four
treatment groups in mean weight change as a percent of
inital weight from Week 2 through Week 12 for patients
continuing in the stady (p<0.05). Table U, which follows,

TP ey e : . .
3 ib E POSSi B LE CO P‘.‘%{’ summanzes pairwise comparisons of the least squares

adjusted means of weight change expressed as a percent of
iniual weight for patients conunuing in the study.

The dexfenfluramine 60 mg group had stausucally
significandy greater mean weight Joss as a percent of 1nitial
weight compared with the placebo group and the
dexfenfluramine 10 mg group at Weeks 2, 4, §, and 12

Interneuron Pbarmaccuticals Incorporated page 68 25 Apri 1993
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Effect of Dexfenfluramine vs. Placebo in
Patients with Previous Weight Loss- Noble

1 2 3 4 + 5 6 Endpoint,
I 1 1 I j i | : —)

1
—

Change in Weight (kg)

——DF (15 mg bid) + diet

-m— Placebo + diet

1 ' 1 ! ' 1
~N O o p~A W0

Months on Study

DF n=25, 23, 20, 19, 19
*p<0-05 ' Placebo n=24, 24,23, 23,



- - Nobie Smay
NDA Onpnal Submussior.

) R_ESUIJTS ' Dexfenfluramne Hvdrochiorias

patients. At Week 24, individual weight changes ranged from an
increase of 2.7 kg to a decrease of 14.6 kg for dexfenfluramine
patients and from an-increase of 5.9 kg to 2 decrease of 27.3 kg

for placepo- patients.
Table E. Mean Absolute Weight Changes from Baseline (kg) -
Patients Continuing in the Study
Treatment Group E
Visit p-value |
Dexfenfluramine Piacebo |
Mean (+SD) Mean (=SD) |
|
Baseline 93.1 (£21.6) 99.4 (+18.1) 0.2486
(n=28) (n=27)
Week 1 -1.2(£1.4) 0.4 (+1.4) 0.0224
(n=28) (2=27)
Week 2 2.0 (1.5 -1.3(21.3) 0.0543
(n=27) (n=2T)
Week 4 -3.0 (£2.0) -1.5(x2.1) 0.0112
(p=25) (p=24)
Week 8 3.7 (22.7) -1.7 (£3.2) 0.0300
(=23) (n=24)
Week 12 4.9 (£2.8) -1.5 (£4.9) 0.0105
(n=20) (n=23)
Week 16 5.5 (+3.8) 2.4 (£5.4) 0.0434
- (8=19) (n=23)
Weck 24 6.1 (+4.8) 2.6 (£7.2) 0.0713
(0=19) (n=23)

More detai] on absoluts weight change from bascline for patients continuing in
the study can be found in Table 3B.1, Appendix H.

BEST POSSIBLE COFY
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RESULTS Dexienfivramns Hydrochionoe

Table D. Mean Absolute Weight Changes from Baseline (kg) - Last

Value Carried Forward

Treatment Group
Visit .
Dexfenfluramine Piacebo p-value' p-value’
(n=28) (n=27)
Mean (+5D) Mean (=SD)

Bascline 93.1 (£21.6) 99.4 (+18.1) 0.2486 .
Week 1 -1.2(%1.4) 0.4 (1.4 0.0224 0.0163
Week 2 2.1*(£1.5) -1.3= (£1.3) 0.0475 0.0425
Week 4 -3.0(£1.9) -1.3 (£2.0) 0.0028 0.0007
Week 8 -3.6 (£2.5) -1.6 (=3.1) 0.0101 0.0030
Week 12 4.1(+2.9) -1.4 (+4.5) 0.0129 0.0015
Wezk 16 4.4 (£3.7) 2.2 (£5.0) 0.0680 0.0064
Week 24 4.9 (+4.5) 2.3 (£6.7) 0.1043 0.0062
* Imputing began at Week 2, using Week 1 values.

! P-value from an analysis of variance mode! with an effect for treatment; more
detail can be found in Table 3B.2, Appendix H.

‘ P-value from an analysis of variance mode] based on ranks with an effect for
treatment; more detail can be found in Table 3B.3, Appendix H.

As assessed by an amalysis of variance model with an effect for
treatment, dexfenfluramine patients, on the average, lost
significantly more weight than their placebo counterparts at Weeks
1,2, 4, 8, and 12, with results approaching statistical significance
at Week 16 (p=0.07). Results at Week 24 were not statistcally
significantly different (p=0.1043). At Week 12, the mean weight
change was -4.1 kg in the dexfenfluramine group and -1.4 kg in
the placebo group. At Week 24, the stdy endpoint, the mean
weight change was -4.9 kg and -2.3 kg for dexfenfluramine and
placebo, respectively.

At Week 12, individual weight changes ranged from an increase
of 1.4 kg to a decrease of 9.1 kg for dexfenfluramine patients and
from an increase of 7.2 kg to.a decrease of 16.0 kg for placebo
patients. At Wesk 24, individual weight changes ranged from an

Intemeuron Pharmaccuticals Incorporated page 35 18 February 1993

R
7EST POSSIBLE COPY



=

S

Effect of Dexfenfluramine vs. Placebo in |
Patients with Previous Weight Loss- Noble |

1 2 3 4 S 6 Endpoint
0 | = % = s -~

I
—_—

priaiiia
,,,,,,

% Change in Weight

——DF (15 mg bid) + diet

—=— Placebo + diet

! 1 i | 1 |
~N OO g W N

Months on Study

DF n=25, 23, 20, 19, 19
*p<0.02 Placebo n=24, 24, 23, 23,



Nobie Smdy
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RESILTS

(range -2.7% 10 +13.8%) compared to 2.3% for placebo patients
(range
-7.8% to 21.6%).

Table L Mean Weight Change as 2 Percent of Initial Weight -
Pafients Confinuing in the Study
Treatment Group

Visit p-value

Dexfenfiuramine Ptacebo
Mean {+SD) Mean (=5D)

Week 1 -1.4% (£1.5%) 0.4% (£1.4%) 0.0115
{n=28) ®=27)

Week 2 2.3%"(£1.8%) ~1.3%*(=1.4%) 0.0228
(0=27) (n=27)

Week 4 3.2% (+£2.0%) -1.4% (£1.9%) | 0.0026
(n=25) (p=24)

Wezk 8 <4.1% (+£2.9%) -1.7% (£3.0%) 0.0077
(n=23) (n=24)

Week 12 5.5% (+3.2%) -1.4% (=4.6%) 0.0017
(n=20) (0=23)

Week 16 £.2% (+4.2%) 2.2% (+4.7%) 0.0073
(n=19) (n=23)

Week 24 £.8% (£5.1%) 2.3% (£6.4%) | 0.0192
(r=19) (n=23)

* Imputing began at Week 2.
More detail on weight loss as a percent of initial weight for patients continuing
in the study cap be found in Table 3A.1, Appendix H.

| 8]

Appetite and Carbohydrate Craving Evaluations

Summary data for the analyses of global appetite and carbohydrate
craving evaluations are presented in Tables 4A and 4B, Appendix
H. Data for individual patient scores on the visual analog scales
as well as responses to the carbohydrate craving questionnaire are
provided in Data Listings 8A and 8B.

Interneuron Pharmaceuticals Incorporated

page 43
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Dexfenfiuramine Hvarochiona:

lost an average of 4.6% of their initial weight
, compared with 1.3% of initial weight
for placebo patients. By Week 24, the corresponding
mean percentage losses were 5.3% for dexfenfiuramine patients
o and2.1%  _ for
placebo patients. These results, including p-values for berween-
group comparisons, are summarized in Table H below.

Table H. Mean Weight Change as a Percent of Initial Weight -

Lest Value Carried Forward

Treatment Group |

isit p-value

Dexfenfluramine
(n=28)
Mean (+SD)

Placebo
(n=27)
Mesan (+SD)

Week 1

-1.4% (£1.5%)

0.4% (£1.4%)

0.0115

Week 2

23% (1.7%)

-1.3% (£1.4%)

0.0238

Wesk 4

3.2% (£2.0%)

-1.3% (£1.8%)

0.0005

Week 8

4.0% (£2.7%)

-1.6% (£2.9%)

0.0021

Week 12

4.6% (23.3%)

-1.3% (+4.3%)

0.0024

Week 16

4.9% (+4.1%)

-2.1% (£4.4%)

0.0151

Wesk 24

5.3% (+4.8%)

-2.1% (£6.0%)

0.0329

More detail on weight loss as a percent of initial weight using last value carried
forward can be found in Table 3A.2, Appendix H.

Patients Continuing in the Studv

Table I, which follows, summarizes mean welght change as @

percent of initial weight using patients continuing in the study and
includes p-values for between-group comparisons. Statistically
significant  results demonstrating  greater efficacy  for
dexfenfluramine as compared with placebo were observed at ali
tmepoints through Week 24 (p<0.05). By Week 12.
dexfenfluramine patients had lost 5.5% of their initial weight
o . while placebo patients had lost 1.4%
of their initial weight By Week 24,
dexfenfluramine patients had lost 6.8% of their initial weight

Intzermeuron Pharmaceutcals Incorporated page 42

18 February 1963
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- RESIHJTS Dexienfiuramine Hydrochlonoe
Results similar to the last value carmad forward anaiyses were seen
for the analyses of panents continuing in the smdy. Differences
betwezn the reatment groups in mean absolute weight change from
active treatment bascline were statistcally significant at Weeks 6,
10, 14, 18, 22, and 26, with the dexfenfluramine group losing an
average of 5.8 kg by Week 26, compared with an average weight
gain of 2.9 kg for the placebo group. Weight change from active
treatroent bascline o Week 26 ranged from a loss of 22.4 kg 10 a
gain of 3.7 kg for the dexfenfluramine group and from 2 loss of 5.9
kg to 2 gain of 10.1 kg for the placebo group. It should be noted
that 2 high degree of variability was present at some timepoints.
Table F. Mean Absolute Weight Change from Active Treatment

Baseline (kg) - Patients Continning in the Study
Treatment Group

Visit p-value

Dexfenfiuramine Placebo
Mean (+SD) Mean (=SD)

Active Treatment | 107.8 (221.6) 1075 x21.9) 0.9737
Bascline (r=22) (0=20)

Wesk 2 038 (=19 0.4 (=1.6) 0.5047
(5=20) (p=18)

Wezk 6 -24 (=2.9) 03 (=2.8) 0.0318
(=20) (p=19)

Week 10 40 (+4.5) 05 (=3.6) 0.0102
(0=21) (0=18)

Wesk 14 -53 (=5.5) 03 (=3.8) 0.0016
(p=18) (n=15)

Week 18 -52 (=5.9) 14 (=4.5) 0.0011
(p=17) (0=16)

Week 22 49 (=6.7) 24 (=4.9) 0.0017
(n=18) (n=14)

Week 26 -5.8 (=7.3) 29 (=5.0) 0.0004
(n=16) (n=16)

Abstracied from Appendix G, Table 7B.1
Internewron Pbarmaceuticals Incorporated page 23

31 March 1993
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weight gain of 2.7 kg for the placebo group. Individual pauen:
weight change from actve treamment baschine to Week 26 ranged
from a loss of 22.4 kg 10 2 gain of 6.3 kg for the dexfenfluramine
group and from 2 loss of 5.9 kg to a gain of 10.1 kg in the placebo
group. It should bz noted that a high degree of vanability was
present for some timepoints.

Tabie E Mean Absolute Weight Change from Active Treatment
Baseline (kg) - Last Value Carried Forward
Treatment Group

Visit p-value

Dexienfluramine Placebo
Mean (=SD) Mean (xSD)

Active Treatment 107.8 (x21.6) 1075 (21.9) 0.9737
Baszline (=22) (p=20)

2 Week 2 -0.8 (1.9) 04 (1.6) 0.5047
(p=20) (p=18)

Week 6 -2.1 (=2.9) 03 (=28) - 0.0452
(p=22) (0=20}

Wesk 10 - 3.8 (x4.4) -02 (£3.6) 0.0055
(p=22) (p=20)

Week 14 43 (=5.6) 0.7 (=3.6) 0.0014
(0=22) (n=20)

Wezk 18 43 (£59) 1.5 (=4.1) 0.0008
(=22) (0=20)

Wesk 22 -39 (=6.6) 1.8 (z44) 0.0021
(n=22) (p=20)

Wesk 26 4.0 (=7.2) 2.7 (=4.6) 0.0011
(p=22) (0=20)

Abstracted from Appendix G, Table 7B2

Pauents Continuine in the Studv

Table F, which follows, summarizes mean absolute weight changes
from acuve treamnent baseline for those pauents conunuing in the
study. There was no statustically significant difference between
treatment groups at baseline in regard to weight

Interpeuron Pharmaceuticals Incorporated page 22 31 March 1993
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RESULTS Dexienframine Hyarochiorie
weight at Wesks 6, 10, 14, 18, 22, and 26, with the
dexfenfluramine group losing an average of 4.0% of their active
treatment baseline weight by Week 26, compared with an average
gain of 2.3% for the placebo group. At Wezk 26, weight change
as a percent of active treatment baseline weight ranged from 2 loss
of 21.2% 1o a gain of 5.2% in the dexfenfiuramine group and from
an loss of 6.7% to a gain of 10.7% in the placebo group. It should
be noted that 2 high degree of vaniability was present for some
timepoints.

Tabje L. Mean Weight Change as a Percent of Active Treatment
Baseline Weight - Last Value Carried Forward
Treatment Group
Visit p-value
Dexfenfluramine Placebo
Mean (=SD) Mean (=SD)
Wesk 2 -0.7% (=1.8) 03% (=1.4) 0.4493
(0=20) (n=18)
Wesk 6 24% (22.8) -04% (22.5) 0.0240
(o=20) (8=20)
Wesk 10 -3.8% (=4.3) 02% (=3.4) 0.0046
(p=22) {p=20)
Week 14 43% (=5.4) +0.7% (=3.6) 0.0019
(o=21) (p=18)
Wesk 18 -4.0% (=5.6) +13% (=4.3) 0.0018
(0=21) (v=19)
Week 22 -39% (=6.3) +19% (=4.4) 0.0023
(n=22) (p=18)
Wesk 26 -4.0% (=6.8) +2.3% (+4.6) 0.0014
(n=22) (n=20)
Abstacted from Appendix G, Table 7A.2
Paticnts Continuing in the Studv
Table J, which follows, displays mean weight change 2s a percent
of actuve weatment baseline weight for patents continuing in the
study.
Interpeuron Phammaceuucals Incorporated page 27 3} March 1993
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RESULTS
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Results for patients continuing in the study were similar to the last
value carried forward results. Thers were statisticaliy significant
differences between treamnent groups for weight change as z
percent of active treatment basziine weight at Weeks 6, 10, 14, 18,
22, and 26, with the dexfenfluramine group losing an average of
5.7% of their active treatment baseline weight by Week 26,
cornpared with an average gain of 2.6% for the placebo group. At
Week 26, weight change as 2 percent of active treamnen: baseline
weight ranged from a loss of 21.2% to a gain of 4.0% in the
dexfenfluramine group and from an loss of 6.7% 10 2 gain of
10.7% in the placebo group. It should be noted that 2 high degree
of variability was present for some timepoints for the placebo

group.

. Table J. Mean Weight Change as a Percent of Active
Treatment Baseline Weight - Patients Continuing in
the Study

Treatment Group
Visit p-value
Dexfenfluramine Placebo l
Mean (=SD) Mean (+SD)
Wesk 2 0.7% (=1.8) 03% (=1.4) 0.4403
(z=20) (n=18)
Wes=k 6 -24% (=2.8) -0.4% (=2.6) 0.0280
(0=20) (n=19)
Wesk 10 4.0% (+4.3) -04% (=3.4) 0.0080
(p=21) (n=18)
Wesk 14 -52% (+5.3) +0.4% (=3.8) 0.0019
(p=18) (n=15)
Wesk 18 -5.0% (=5.7) +1.2% (+4.6) 0.0015
(p=17) (n=16)
Wesk 22 4 8% (=6.5) +2.1% (=4.9) 0.0023
(n=18) (p=14)
Wezk 26 -5.7% (=7.0) +2.6% (=5.0) 0.00035
(n=16) {n=16) '

Abstracied from Appendix G, Table 7A.1

Ibierneuron Pharmaceuticals Incorporated

page 28
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RESUI.JTS Dexfenfitramine Bvarocbionos
Tabie L. Mean Absolute Weight Changes from Baseline (kg) - Patients
Continuing in Study
Treatment Group ,
Timepoint p-value
Dexfenfluramine Placebo
mean{=SD) mean(=SD)
Baselne 96.8 {(=19.6) 97.4 (=1£.7)
=469 =472
Month ! 4.1 (=3.0) 2.9 (=2.7) <0.0001
p=463 =466
Month 2 63 (=4.2) 45 (=4.2) <£0.0001
n=440 n=424
Montb 4 -8.8 (=5.7) 63 (=5.9) <0.0001
i =396 =375
Montb 6 -9.7 (=63) -6.9 (=6.8) <£0.0001
=359 p=333
Month & -9.8 (=6.6) 7.1 (=7.3) <0.0001
=326 n=297
Month 10 97 (=7.1) 73 (=77 £0.0001 |
=309 =276 ‘
Month 12 -9.6 (=7.7) -6.9 (=8.0) 0.0002
n=297 =262

Abstracted from Tables 2.1 and 4.1, Appendix F.

APPEARS THIS way
N ORIGINAL

Interpeuron Pbarmaceuucals Incorporated page 67 4 May 1993
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RESULTS - T Dexfenfiuramine Hyarochionas
o By Month 6, dexfenfiuramine panents in Stamm W oiost an
average of 10.1% of their initial weight comparsd with an average
loss of 4.9% for placebo patents. Dexfenfiuramine patients in
Stratum Z lost an average of 9.2% of their inigal weight compared
with an average loss of 6.6% for placsbo panents.
By Month 12, dexfenfluramine patients in Statum W lost an
average of 9.6% of their inidal weight 2s comparcd with an
- average loss of 4.3% for placebo patents. The corresponding
average percent losses for Stramum Z wers 8.8% and 6.3% for
dexfenfluramine and placebo patents, respectively.
Table X.1 Mean Weight Cbange as a Percent of Initial Weight by
Treatment Group - Least Squares Means - Last Value
Carried Forward
Mean Weight Change as Percent of
| Initial Weight by Treatment
| Timepoint Least Squares Means p-value
Dexfenfiuramine Placebo
Mooth 1 42 30 | £0.0001
Month 2 63 43 | <0.0001
g Table 3 ix £
| Abstracied from Table 3.1, Appendix F.
APPEARS THIS WAY
ON ORIGINAL
lpierneuron Pbarmaceuucais Incorporated page 92 4 May 1963
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RESULTS ) Dexienfuramme Hyaroznioniae
Tabile X2 Mean Weignt Change as a2 Percent of Initial Weight by
Treatment Group - Least Squares Means Adjusted by
Stratum - Last Vaiue Carried Forward
| Mean Weight Change 25 Percent j
of Initial Weight by Treatment - !
Least Squares Means Adjusied p-value’
Timepoint | Stratum by Stratum by
Dexfenfiuramine | Placebo Stratum
Month 4 w -9.4 4.7 0.0001
z -85 €2 0.0001
Moot 6 w -10.1 4. 0.0001
yA 92 4.6 0.0001
Mont: 8 W 09 . 0.0001
Z -92 -6.6 0.0001
Month 10 W 97 -4 0.0001
4 -9.0 -6.5 0.0001
Monb 12 w -9.6 43 0.0001
4 -8.8 3 0.0001

! P-value for treamen: effect from 2 comparison of wearmen; groups within
cach sramm using the residual mean error from ap analysis of variance
mode! with effects for treamment. county, swamm, and their interactions.

Abstracted from

Tabiz 2.1, Appendix G.

APPEARS THIS WAY
ON ORIGINAL

Ipterneuron Pharmaceuucals Incorporat=d

page 93 4 May 1993
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Table Y.1 Mean Weight Change as 2 Percent of Initial Weight by
Treatment Group - Least Squares Means - Patients
Continuing in Study

Mean Weight Change as Percent of |
Initial Weight by Treatment - Least |
Timepoint Squares Means p-value
Dexfenfturamine ' Placebo
Month ] 42 [ -30 i <0.0001
Month 2 £S5 1 4.6 | <0.0001
Month 8 -103 | -7 I <0.0001
Mooth 12 -10.] 6.9 | <0.0001
Table Y2 Mean Weight Change as 2 Percent of Initial Weight by

S Treatinent Group - Least Squares Means Adjusted by
Stratum - Patients Continuing in Study

| Mean Weight Chapge as Percent
of Inittal Weight by Treatment -
Least Squares Means Adjusted p-value'
Timepoint | Stratum by Stratum by
Dexienfluramine Placebo Stratum
Month 4 W -9.6 -=.9 0.0001
Z 0.1 -6.8 0.0001
Month 6 w -10.8 -5.7 0.0001
Z -10.1 -7.3 0.0001
Monts 10 w -10.6 -33 0.0001
Z <104 -7.8 0.0005

' P-value for treament effect from a comperison of weamnent groups within
cach sramm using the residual mean error from an analysis of variance
modz! with effects for treament, country, stawm, and their interactions.
Abstracied from Table 2.1, Appendix G.

APPEARS THIS WAY
ON ORIGINAL

Internewrop Phanmaceuucals Incorporated page 95 4 May 1993
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RES[ILTS Dexfenfiramine Hyarocticnaos
Table K.1 Mean Absolute Weight Changes from Baseline (kg) - Last Vaiue
Carried Forward
Treatment Group
Timepoint p-value
Dexfenfluramine Piacebo
mean(z=SD) mean{=SD)
Baseline 96.8 (=19.6) 97.4 (=18.7)
n=469 n=472
Month ] 4.1 (3.0 29 (=27 <0.0001
=463 n=466
Mounth 2 -6.1 (=4.2) 43 (=4.2) <0.0001
p=463 p=464 :
Month 4 -8.0 (=5.8) -55 (=5.8) <0.0001
: p=46] p=465
Month 6 -8.7 (x6.4) -5.8 (=6.5) <0.0001
=460 =467
Montb 8 -8.5 (=6.6) -5.8 {=6.9) <0.0001
0=456 =462
Month 10 -8.4 (=6.9) -5.7 (£7.0) <0.0001
' n=461 =464
Endpoint’ -83 (=7.3) -54 (=7.1) <0.0001
p=463 =467

' Using last value carried forward at Month 12.
Abstracted from Tables 2.1 and 5A, Appendix F.

The 95% confidence interval (CI) around the least squares means at each
timepoint indicated that the width of the confidence intervals increased
over ame, with a similar pattern for both treamment groups. These resulis
are summmarized in Table K.2, which follows.

At Month 4, the least squares adjusted mean weight reductuon for
dexfenfluramine pauents was 7.9 kg (CI -8.4 kg, -7.4 kg) compared 10 2
5.0 kg reduction for placebo patients (CI -5.5 kg, -4.5 kg). At Month 6.

-the least squares adjusted mean weight reducnon for dexfenfluramine

patents was 8.6 kg (CI -9.1 kg, -8.0 kg) compared to 2 5.3 kg reduction
for placebo patients (CI -5.8 kg, -4.7 kg). By Month 12 (last value carned
forward), the least squares adjusted mean weight reducuon for
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NDA Ongipal Submussior

RESULTS - T Dexienfiuramipe Hyarochionae

dexfenfluramine panents was 8.2 kg (CI -8.8 kg, -7.5 kg) compared w© 2
4.8 kg reducton for placebo patents (CI -5.5 kg, 4.2 kg). The least
squares adjusted mean weight reductions for both treatments were slightly
lower at all dmepoints than the mean weight reductions, using last value
caned forward. The maximum difference between the lzast squares
means and the means was < 0.2 kg for dexfenfluramine patents, and
< 0.6 kg for placebo patients.

Table K2 Mean Absolute Weight Changes from Baseline (kg) - Last Value Carried
Forward - Stratum Effect frotm an Analysis of Variance Model with Effects
for Country, Stratum, and their Interactions - Least Squares Means with
95% Confidence Interval

Treatment Group
Timepoint Dexfenfluramine Placebo p-value
95% 95%
Least Squares Confidence Least Squares | Confidence
Means Interval Means Interval
Month ] -39 +42,-3.7 -2.8 -3.0,-2.5 <0.0001
=463 =466
Month 2 -6.0 -6.3,-5.6 4.0 44,-3.6 <0.0001
p=463 n=464
Month 4 -798 -8.4,-7.4 -5.0 -55,4.5 <0.0001
=461 =445
Month 6 -8.6 -9.1,-8.0 -53 -5.8,4.7 <0.0001
n=460 p=467
Moot & -85 -9.0,-7.9 -52 -5.8,4.6 <0.0001
n=456 =462
Month 10 -83 -89.-7.7 49 -5.6,4.3 £0.0001
b=46] n=464
-82 -8.8,-7.5 4. -5.5,4.2 £0.0001
Badpoint' D=463 5=467
—

' Using last value carmied forward at Month 12.
Abstracted from Tabic 5A, Appendix G.

Dexfenfluramine patients in both swrata had greater mean reductions than
placebo patients in the corresponding strarum at all timepoints. On tha
average, patients in Stratum Z (patents greater than 135% of ideal weight)
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had grearer weight reductions than patents in Stratum W (patients 120%
10 135% of ideal weignt). These results are summarized in Tabie K.3

bziow.
Table K3 Mean Absolute Weight Changes from Baseline (kg) - Last Value
Carried Forward - Least Squares Means by Treatment Group by
Stratum
Least Squares Means (kg)

Timepoint Treatment Group W . p-value!

Baseime Dexfenfiuramin: 7.6 1012 -
Piacebo 782 1012 -
Al 7.9 1012 -

Month 1! Dexfenfluramine -34 <4 -
Placebo 23 -32 -

3 All -29 -3.8 0.0001

Month 2 Dexfenfluramine -53 4.7 -
Placebo -32 4.8 -
All 42 -5.7 0.0001

Month 4 Dexfenfiuramine -73 -8.6 -
Piacebo -3.6 €3 -
All -85 -7.5 0.0001

Montk 6 Dexfenfiuramine -7.8 03 -
Placebo -3.8 -6.7 -
All -5.8 -8.0 0.0001

Month 8 Dexfenfiuramins =17 -02 -
Placebo -3.6 -6.8 -
All -57 -8.0 0.0001

Month 10 Dexfeafiuramine -1.6 9.0 -
Placebo -325 -6.6 -
All -5.4 -7.8 0.000]

Endpoin: Dexfenfiuramine -7.4 -89 -
Placebo -3.3 -6.3 -
All -54 -7.6 0.0005

' P-value for a srawm effect from an analysis of vanance model with effzcts for country,
strarum, and therr inleracuons.
* Using last value carmed forward at Moath 12.

Abstracizd from Table 5A, Appendix G.
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