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é DEPARTMENT OF HEALTH & HUMAN SERVICES ‘ Public Health Service
ALT

Food and Drug Administration
Rockville, MD 20857

NDA 20-766/S-019

Hoffman-LaRoche, Inc.
Attention: Margaret J. Jack
Program Director

340 Kingsland Street

Nutley, New Jersey, 07110-1199

Dear Ms. Jack:

Please refer to ygﬁr supplemental new drug application dated December 22, 2004, received
December 23, 2004, submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for
Xenical (Orlistat) Capsules. :

We acknowledge receipt of your submissions dated December 22, 2003, June 22, July 13, August, 17,
October 21, 2004.

This supplemental new drug application prov1des for labeling changes in the package insert to include
data from the Xendos Study.

We completed our review of this application, as amended. This application is approved, effective on
the date of this letter, for use as recommended in the agreed-upon labeling text and with the minor
editorial revisions listed below.

e Removed the unnecessary the footnote for Table 6 that reads, "orlistat - placebo"

The final printed labeling (FPL) must be identical, and include the minor editorial revisions indicated,
to the enclosed labeling (text for the package insert). These revisions are terms of the approval of this
application. »

py .
Please submit the. FPL electronically according to the guidance for industry titled Providing Regulatory
Submissions in Electronic Format — NDA. Please individually mount 15 of the copies on heavy-
weight paper or similar material. For administrative purposes, this submissions should be designated
"FPL for approved supplement NDA 20-766, S-019.” Approval of this submission by FDA is not

required before the labeling is used.

All applications for new active ingredients, new dosage forms, new indications, new routes of
administration, and new dosing regimens are required to contain an assessment of the safety and
effectiveness of the product in pediatric patients unless this requirement is waived or deferred. We
note that you have fulfilled the pediatric study requirement for this application.

We remind you that you must comply with reporting requirements for an approved NDA (21 CFR
314.80 and 314.81).
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If you have any questions, call Oluchi Elekwachi, PharmD, MPH, Regulatory Project Manager, at
(301) 827-6381.

Sincerely,
{See appended electronic signature page}

David G. Orloff, MD

Director

Division of Metabolic and Endocrine Drug Products
Office of Drug Evaluation II

Center for Drug Evaluation and Research

Enclosure: PI Approved Labeling

g



This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

David Orloff
10/22/04 10:07:30 AM
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XENICAL®
(orlistat)
CAPSULES
Rx only '
DESCRIPTION

XENICAL (orlistat) is a lipase inhibitor for obesity management that acts by inhibiting
the absorption of dietary fats. :

Orlistat is (S)-2-formylamino-4-methyl-pentanoic acid (S)-1-[[(2S, 3S)-3-hexyl-4-ox0-2-
oxetaifxl] methyl]-dodecyl ester. Its empirical formula is C,9Hs53NOs, and its molecular
weight is 495.7. It is a single diastereomeric molecule that contains four chiral centers,
with a negative optical rotation in ethanol at 529 nm. The structure is:
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Orlistat is a white to off-white crystalline powder. Orlistat is practically insoluble in
water, freely soluble in chloroform, and very soluble in methanol and ethanol. Orlistat
has no pK, within the physiological pH range.

XENICAL is available for oral administration in dark-blue, hard-gelatin capsules, with
- light-blue imprinting. Each capsule contains 120 mg of the active ingredient, orlistat. The
capsules also contain the inactive ingredients microcrystalline cellulose, sodium starch
glycolate, sodium lauryl sulfate, povidone, and talc. Each capsule shell contains gelatin,
titanium dioxide, and FD&C Blue No.1, with printing of pharmaceutical glaze NF,
titaniam dioxide, and FD&C Blue No.1 aluminum lake. ’

CLINICAL PHARMA_COLOGY

Mechanism of Action

Orlistat is a reversible inhibitor of lipases. It exerts its therapeutic activity in the lumen of
the stomach and small intestine by forming a covalent bond with the active serine residue
site of gastric and pancreatic lipases. The inactivated enzymes are thus unavailable to
hydrolyze dietary fat in the form of triglycerides into absorbable free fatty acids and
monoglycerides. As undigested triglycerides are not absorbed, the resulting caloric deficit
may have a positive effect on weight control. Systemic absorption of the drug is therefore
not needed for activity. At the recommended therapeutic dose of 120 mg three times a
day, orlistat inhibits dietary fat absorption by approximately 30%. :



Pharmacokinetics

Absorption

Systemic exposure to orlistat is minimal. Following oral dosing with 360 mg " C-orlistat,
plasma radioactivity peaked at approximately 8 hours; plasma concentrations of intact
orlistat were near the limits of detection (<5 ng/mL). In therapeutic studies involving
monitoring of plasma samples, detection of intact orlistat in plasma was sporadic and
concentrations were low (<10 ng/mL or 0.02 pM), without evidence of accumulation, and
consistent with minimal absorption.

The average absolute bioavailability of intact orlistat was assessed in studies with male
rats at oral doses of 150 and 1000 mg/kg/day and in male dogs at oral doses of 100 and
1000 mg/kg/day and found to be 0.12%, 0.59% in rats and 0.7%, 1.9% in dogs,
respectively. ' ‘

-

Distribution

In vitro orlistat was >99% bound to plasma proteins (lipoproteins and albumin were
major binding proteins). Orlistat minimally partitioned into erythrocytes.

Metabolism

Based on animal data, it is likely that the metabolism of orlistat occurs mainly within the
gastrointestinal wall. Based on an oral '*C-orlistat mass balance study in obese patients,
two metabolites, M1 (4-member lactone ring hydrolyzed) and M3 (M1 with N-formyl
leucine moiety cleaved), accounted for approximately 42% of total radioactivity in
plasma. M1 and M3 have an open B-lactone ring and extremely weak lipase inhibitory
activity (1000- and 7500-fold less than orlistat, respectively). In view of this low
inhibitory activity and the low plasma levels at the therapeutic dose (average of 26 ng/mL
and 108 ng/mL for M1 and M3, respectively, 2 to 4 hours after a dose), these metabolites
- are considered pharmacologically inconsequential. The primary metabolite M1 had a
short half-life (approximately 3 hours) whereas the secondary metabolite M3 disappeared
at a slower rate (half-life approximately 13.5 hours). In obese patients, steady-state
plasma levels of M1, but not M3, increased in proportion to orlistat doses.

Elimination ,
Following a single oral dose of 360 mg 4C_orlistat in both normal weight and obese
subjects, fecal excretion of the unabsorbed drug was found to be the major route of
elimination. Orlistat and its M1 and M3 metabolites were also subject to biliary excretion.
Approximately 97% of the administered radioactivity was excreted in feces; 83% of that
was found to be unchanged orlistat. The cumulative renal excretion of total radioactivity
was <2% of the given dose of 360 mg 14C_orlistat. The time to reach complete excretion
(fecal plus urinary) was 3 to 5 days. The disposition of orlistat appeared to be similar
between normal weight and obese subjects. Based on limited data, the half-life of the
absorbed orlistat is in the range of 1 to 2 hours.



Special Populations

Because the drug is minimally absorbed, studies in special populations (geriatric,
different races, patients with renal and hepatic insufficiency) were not conducted.

Pediatrics

Plasma concentrations of orlistat and its metabolites M1 and M3 were similar to those
found in adults at the same dose level. Daily fecal fat excretions were 27% and 7% of
dietary intake in orlistat and placebo treatment groups, respectively.

Drug-Drug Interactions

Drug-drug interaction studies indicate that XENICAL had no effect on pharmacokinetics
and/or pharmacodynamics of alcohol, digoxin, glyburide, nifedipine (extended-release
tablets), oral contraceptives, phenytoin, pravastatin, or warfarin. Alcohol did not affect
the phgrmacodynamics of orlistat. '

Other Short-term Studies

Adults

In several studies of up to 6-weeks duration, the effects of therapeutic doses of
XENICAL on gastrointestinal and systemic physiological processes were assessed in
normal-weight and obese subjects. Postprandial cholecystokinin plasma concentrations
were lowered after multiple doses of XENICAL in two studies but not significantly
different from placebo in two other experiments. There were no clinically significant
changes observed in gallbladder motility, bile composition or lithogenicity, or colonic
cell proliferation rate, and no clinically significant reduction of gastric emptying time or
gastric acidity. In addition, no effects on plasma triglyceride levels or systemic lipases
were observed with the administration of XENICAL in these studies. In a 3-week study
of 28 healthy male volunteers, XENICAL (120 mg three times a day) did not
significantly affect the balance of calcium, magnesium, phosphorus, zine, copper, and
iron.

Pediatrics -

In a 3=week study of 32 obese adolescents aged 12 to 16 years, XENICAL (120 mg three
time¢'a day) did not significantly affect the balance of calcium, magnesium, phosphorus,
zin¢,~ or copper. The iron balance was decreased by 64.7 pmole/24 hours and
40.4 pmole/24 hours in orlistat and placebo treatment groups, respectively.

Dose-response Relationship

A simple maximum effect (Emax) model was used to define the dose-response curve of the
relationship between XENICAL daily dose and fecal fat excretion as representative of
gastrointestinal lipase inhibition. The dose-response curve demonstrated a steep portion
for doses up to approximately 400 mg daily, followed by a plateau for higher doses. At
doses greater than 120 mg three times a day, the percentage increase in effect was
minimal.



CLINICAL STUDIES

Observational epidemiologic studies have established a relationship between obesity and
visceral fat and the risks for cardiovascular disease, type 2 diabetes, certain forms of
cancer, gallstones, certain respiratory disorders, and an increase in overall mortality.
These studies suggest that weight loss, if maintained, may produce health benefits for
obese patients who have or are at risk of developing weight-related comorbidities. The
long-term effects of orlistat on morbidity and mortality associated with obesity have not
been established.

The effects of XENICAL on weight loss, weight maintenance, and weight regain and on
a number of comorbidities (eg, type 2 diabetes, lipids, blood pressure) were assessed in
the 4-year XENDOS study and in seven long-term (1- to 2-years duration) multicenter,
double-blind, placebo-controlled clinical trials. During the first year of therapy, the
studies of 2-year duration assessed weight loss and weight maintenance. During the
secondmyear of -therapy, some studies assessed continued weight loss and weight
maintenance and others assessed the effect of orlistat on weight regain. These studies
included over 2800 patients treated with XENICAL and 1400 patients treated with
placebo. The majority of these patients had obesity-related risk factors and comorbidities.
In the XENDOS study, which included 3304 patients, the time to onset of type 2 diabetes
was assessed in addition to weight management. In all these studies, treatment with
XENICAL and placebo designates treatment with XENICAL plus diet and placebo plus
diet, respectively. :

During the weight loss and weight maintenance period, a well-balanced, reduced-calorie
diet that was intended to result in an approximate 20% decrease in caloric intake and
provide 30% of calories from fat was recommended to all patients. In addition, all
patients were offered nutritional counseling.

One-year Results: Weight Loss, Weight Maintenance, and Risk Factors

Weight loss was observed within 2 weeks of initiation of therapy and continued for 6 to
12 months.

Pooled data from five clinical trials indicated that the overall-mean weight loss from
randomization to the end of 6 months and 1 year of treatment in the intent-to-treat
population were 12.4 lbs and 13.4 Ibs in the patients treated with XENICAL and 6.2 Ibs
and 5.8 Ibs in the placebo-treated patients, respectively. During the 4-week placebo lead-
in period of the studies, an additional 5 to 6 Ib weight loss was also observed in the same
patients. Of the patients who completed 1 year of treatment, 57% of the patients treated
‘with XENICAL (120 mg three times a day) and 31% of the placebo-treated patients lost
at least 5% of their baseline body weight.

The percentages of patients achieving >5% and >10% weight loss after 1 year in five
large multicenter studies for the intent-to-treat populations are presehted in Table 1.



Table 1 Percentage of Patients Losing >5% and >10% of Body
Weight From Randomization After 1-Year Treatment*

Intent-to-Treat Populationt

25% Weight Loss >10% Weight Loss

Study
No. XENICAL n_|Placebo n | p-value | XENICAL n |Placebo n | p-value

14119B | 35.5% 110 | 21.3% 108 | 0.021 164% 110 [ 6.5% 108 0.022

14119C | 54.8% 343 | 27.4% 340 | <0.001 |24.8% 343 |8.2% 340 | <0.001

14149 50.6% 241 | 26.3% 236 | <0.001 -[22.8% 241 [11.9% 236 0.02

14161F | 37.1% 210 | 16.0% 212 | <0.001 [19.5% 210 |[3.8% 212 | <0.001

14185 42.6% 657 | 22.4% 223 | <0.001 }17.7% 657 |9.9% 223 0.006

The diet utilized during year 1 was a reduced-calorie diet.

* Treatment designates XENICAL 120 mg three times a day plus diet or placebo plus
diet

Last observation carried forward _

Al"tudies, with the exception of 14161, were conducted at centers specialized in
treating obesity and complications of obesity. Study 14161 was conducted with
primary care physicians.

b —le

The relative changes in risk factors associated with obesity following 1 year of therapy
with XENICAL and placebo are presented for the populatlon as a whole and for the
population with abnormal values at randomization.

Population as a Whole

The changes in metabolic, cardiovascular and anthropometric risk factors associated with
obesity based on pooled data for five clinical studies, regardless of the patient’s risk
factor status-at randomization, are presented in Table 2. One year of therapy with
XENICAL resulted in relative improvement in several risk factors.

o



Table 2 Mean Change in Risk Factors From Randomization
Following 1-Year Treatment* Population as a Whole

Risk Factor XENICAL

120 mgt * Placeboy
Metabolic:
Total Cholesterol -2.0% +5.0%
LDL-Cholesterol -4.0% +5.0%
HDL-Cholesterol +9.3% +12.8%
LDL/HDL -0.37 -0.20
Triglycerides +1.34% +2.9%
Fasting Glucose, mmol/L -0.04 +0.0
Fasting Insulin, pmol/L -6.7 +5.2
Cardievascular:
Systolf® Blood Pressure, mm Hg -1.01 +0.58
Diastolic Blood Pressure, mm Hg -1.19 - 4046
Anthropometric:
Waist Circumference, cm -6.45 -4.04
Hip Circumference, cm -5.31 -2.96

* Treatment designates XENICAL 120 mg three times a day plus diet or placebo plus
diet '

1 Intent-to-treat population at week 52, observed data based on pooled data from 5
studies

Population With Abnormal Risk Factors at Randomization

The changes from randomization following l-year treatment in the population with
abnormal lipid levels (LDL>130 mg/dL, LDL/HDL >3.5, HDL <35 mg/dL) were
greater for XENICAL compared to placebo with respect to LDL-cholesterol (-7.83% vs
+1.14%) and the LDL/HDL ratio (-0.64 vs -0.46). HDL increased in the placebo group by
20.1% and in the XENICAL group by 18.8%. In the population with abnormal blood
pressure at baseline (systolic BP > 140 mm Hg), the change in” SBP from randomization
to 1 year was greater for XENICAL (-10.89 mm Hg) than placebo (-5.07 mm Hg). For
patient$ with a diastolic blood pressure 290 mm Hg, XENICAL patients decreased by -
- 79 mm Hg while the placebo patients decreased by -5.5 mm Hg. Fasting insulin
decreased more for XENICAL than placebo (-39 vs -16 pmol/L) from randomization to 1 -
year in the population with abnormal baseline values (=120 pmol/L). A greater reduction
in waist circumference for XENICAL vs placebo (-7.29 vs -4.53 ¢cm) was observed in the
population with abnormal baseline values (=100 cm).

Effect on Weight Regain

Three studies were designed to evaluate the effects of XENICAL compared to placebo in
reducing weight regain after a previous weight loss achieved following either diet alone
(one study, 14302) or prior treatment with XENICAL (two studies, 14119C and 14185).
The diet utilized during the 1-year weight regain portion of the studies was a weight-



maintenance diet, rather than a weight-loss diet, and patients received less nutritional
counseling than patients in weight-loss studies. For studies 14119C and 14185, patients’
previous weight loss was due to 1 year of treatment with XENICAL in conjunction with a
mildly hypocaloric diet. Study 14302 was conducted to evaluate the effects of 1 year of
treatment with XENICAL on weight regain in patients who had lost 8% or more of their
body weight in the previous 6 months on diet alone.

In study 14119C, patients treated with placebo regained 52% of the weight they had
previously lost while the patients treated with XENICAL regained 26% of the weight
they had previously lost (p<0.001). In study 14185, patients treated with placebo regained
63% of the weight they had previously lost while the patients treated with XENICAL
regained 35% of the weight they had lost (p<0.001). In study 14302, patients treated with
placebo regained 53% of the weight they had previously lost while the patients treated
with XENICAL regained 32% of the weight that they had lost (p<0.001).

'Two-y-ear Results: Long-term Weight Control and Risk Factors

The treatment effects of XENICAL were examined for 2 years in four of the five 1-year
weight management clinical studies previously discussed (see Table 1). At the end of
year 1, the patients’ diets were reviewed and changed where necessary. The diet
prescribed in the second year was designed to maintain patient’s current weight.
XENICAL was shown to be more effective than placebo in long-term weight control in
four large, multicenter, 2-year double-blind, placebo-controlled studies. -

Pooled data from four clinical studies indicate that 40% of all patients treated with
120 mg three times a day of XENICAL and 24% of patients treated with placebo who
completed 2 years of the same therapy had >5% loss of body weight from randomization.
Pooled data from four clinical studies indicate that the relative weight loss advantage
between XENICAL 120 mg three times a day and placebo treatment groups was the same
after 2 years as for 1 year, indicating that the pharmacologic advantage of XENICAL was
maintained over 2 years. In the same studies cited in the One-year Results (see Table 1),
the percentages of patients achieving a 25% and >10% weight loss after 2 years are
shown in Table 3. :

7
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Table 3 ‘Percentage of Patients Losing >5% and >10% of Body
Weight From Randomization After 2-Year Treatment”

Intent-to-Treat Populationf
>5% Weight Loss . >10% Weight Loss

Study : .
No. XENICAL n [Placebo n_| p-value XENICAL n |Placebo  n_| p-value

14119C | 45.1% 133 | 23.6% 123 | <0.001 24.8% 133 | 6.5% 123 | <0.001

14149 433% 178 | 27.2% 158 0.002 | 18.0% 178 | 9.5% 158 0.025

141613 | 25.0% 148 | 15.0% 113 0049 | 169% 148 | 3.5% 113 0.001

14185 34.0% 147 [ 27.9% 122 0279 |17.7% 147 | 11.5% 122 0.154

The diet utilized during year 2 was designed for weight maintenance and not weight loss.

* Treatment designates XENICAL 120 mg three times a day plus diet or placebo plus
diet

Last observation carried forward

All-studies, with the exception of 14161 were conducted at centers specializing in
tredMng obesity or complications of obesity. Study 14161 was conducted with primary
care physicians.

p 3

The relative changes in risk factors associated with obesity following 2 years of therapy
were also assessed in the population as a whole and the population with abnormal risk
factors at randomization. :

Population as a Whole

The relative differences in risk factors between treatment with XENICAL and placebo
were similar to the results following 1 year of therapy for total cholesterol, LDL-
cholesterol, LDL/HDL ratio, triglycerides, fasting glucose, fasting insulin, diastolic blood
pressure, waist circumference, and hip circumference. The relative differences between
treatment groups for HDL cholesterol and systolic blood pressure were less than that
observed in the year one results.

Population With Abnormal Risk Factors at Randomization

The relative differences in risk factors between treatment with XENICAL and placebo
were similar to the results following 1 year of therapy for LDL- and HDL-cholesterol,
triglyeerides, fasting insulin, diastolic blood pressure, and waist circumference. The
relative differences between treatment groups for LDL/HDL ratio and isolated systolic
blood pressure were less than that observed in the year one results.

Four-Year Results: Long-term Weight Control and Risk Factors

In the 4-year double-blind, placebo-controlled XENDOS study, the effects of orlistat in
delaying the onset of type 2 diabetes and on body weight were compared to placebo in
3304 obese patients who had either normal or impaired glucose.tolerance at baseline.
Thirty-four percent of the 1655 patients who were randomized to the placebo group and
52% of the 1649 patients who were randomized to the orlistat group completed the 4-year
study.



At the end of the study, the mean percent weight loss in the placebo group was -2.75%
compared with -5.17% in the orlistat group (p<0.001) (see Figure 1). Forty-five percent
of the placebo patients and 73% of the orlistat patients lost >5% of their baseline body
weight, and 21% of the placebo patients and 41% of the orlistat patients lost >10% of
their baseline body weight following the first year of treatment. Following 4 years of
treatment, 28% of the placebo patients and 45% of the orlistat patients lost >5% of their
baseline body weight and 10% of the placebo patients and 21% of the orlistat patients lost
>10% of their baseline body weight.

Figure 1 Mean Change frpm Baseline Body Weight (Kgs) Over Time
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The relative changes from baseline in risk factors associated with obesity following 4
years-of therapy were assessed in the XENDOS study population (see Table 4).



Table 4 Mean Change in Risk Factors From Randomization
Following 4-Years Treatment*

Risk Factor XENICAL Placebot
- 120 mg¥

Metabolic:

Total Cholesterol -7.02% -2.03%

LDL-Cholesterol -11.66% -3.85%

HDL-Cholesterol +5.92% +7.01%

LDL/HDL -0.53 -0.33

Triglycerides - +3.64% +1.30

Fasting Glucose, mmol/L +0.12 +0.23

Fasting Insulin, pmol/L -24.93 -15.71

Cardievascular:

Systoli¢ Blood Pressure, mm Hg  -4.12 -2.60

Diastolic Blood Pressure, mm Hg -1.93 -0.87

Anthropometric:

Waist Circumference, cm -5.78 -3.99

*Treatment designates XENICAL 120 mg three times a day plus
diet or placebo plus diet :
TIntent-to-treat population

| Study of Patients With Type 2 Diabetes

A 1-year double-blind, placebo-controlled study in type 2 diabetics (N=321) stabilized on
sulfonylureas was conducted. Thirty percent of patients treated with XENICAL achieved
at least a 5% or greater reduction in body weight from randomization compared to 13%
of the placebo-treated patients (p<0.001). Table 5 describes the changes over 1 year
of treatment with XENICAL compared to placebo, in sulfonylurea usage and dose
reduction as well as in hemoglobin HbAlc, fasting glucose, and insulin.

L}
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Table 5 _

Type 2 Diabetes

Mean Changes in Body Weight and Glycemic Control From
Randomization Following 1-Year Treatment in Patients With

XENICAL Placebo* Statistical
120 mg* (n=159) Significance
(n=162)
% patients who discontinued 11.7% 7.5% +
dose of oral sulfonylurea
% patients who decreased dose 31.5% 21.4%
of oral sulfonylurea
Average reduction in -22.8% -9.1% T
sulfonylurea medication dose
Body weight change (Ibs) -8.9 -4.2 +
HbAIg, --0.18% +0.28% +
Fasting glucose, mmol/L -0.02 +0.54 +
Fasting insulin, pmol/L -19.68 -18.02 ns

Statistical 51gn1ﬁcance based on intent-to-treat population, last observation carried

forward.

* Treatment designates XENICAL 120 mg three times a day plus diet or placebo plus
diet

T Statistically significant (p <0.05) based on intent-to-treat, last observation carried
forward

ns nonsignificant, p>0.05

In addition, XENICAL (n=162) compared to placebo (n=159) was associated with
significant lowering for total cholesterol (-1.0% vs +9.0%, p<0.05), LDL-cholesterol (-
3.0% vs +10.0%, p<0.05), LDL/HDL ratio (-0.26 vs -0.02, p<0.05) and triglycerides
(+2.54% vs +16.2%, p<0.05), respectively. For HDL cholesterol, there was a +6.49%
increase on XENICAL and +8.6% increase on placebo, p>0.05. Systolic blood pressure
increased by +0.61 mm Hg on XENICAL and increased by +4.33 mm Hg on placebo,
p>0.05. Diastolic blood pressure decreased by -0.47 mm Hg for XENICAL and by
-0.5 mm Hg for placebo, p>0.05.

——

Glucose Tolerance in Obese Patients

Two-year studies that included oral glucose tolerance tests were conducted in obese
patients not previously diagnosed or treated for type 2 diabetes and whose baseline oral
glucose tolerance test (OGTT) status at randomization was either normal, impaired, or
diabetic.

The progression from a normal OGTT at randomization to a diabetic or impaired OGTT
following 2 years of treatment with XENICAL (n=251) or placebo (n=207) were
compared. Following treatment with XENICAL, 0.0% and 7.2% of the patients
progressed from normal to diabetic and normal to impaired, respectively, compared to
1.9% and 12.6% of the placebo treatment group, respectively.

11



In patients found to have an impaired OGTT at randomization, the percent of patients
improving to normal or deteriorating to diabetic status following 1 and 2 years of
treatment with XENICAL compared to placebo are presented. After 1 year of treatment,
45.8% of the placebo patients and 73% of the XENICAL patients had a normal oral
glucose tolerance test while 10.4% of the placebo patients and 2.6% of the XENICAL
patients became diabetic. After 2 years of treatment, 50% of the placebo patients and
71.7% of the XENICAL patients had a normal oral glucose tolerance test while 7.5% of
- placebo patients were found to be diabetic and 1.7% of XENICAL patients were found to
be diabetic after treatment.

Onset of Type 2 Diabetes in Obese Patients

In the XENDOS trial, in the overall population, orlistat delayed the onset of type 2
diabetes such that at the end of four years of treatment the cumulative incidence rate of
diabetes was 8.3% for the placebo group compared to 5.5% for the orlistat group, p=0.01
(see Table 6 ). This finding was driven by a statistically-significant reduction in the
incidence of developing type 2 diabetes in those patients who had impaired glucose
tolerance at baseline (Table 6 and Figure 2). Orlistat did not reduce the risk for the
development of diabetes in patients with normal glucose tolerance at baseline.

The effect of XENICAL to delay the onset of type 2 diabetes in obese patients with IGT
is presumably due to weight loss, and not to any independent effects of the drug on
glucose or insulin metabolism. The effect of orlistat on Welght loss is adjunctive to diet
and exercise.

Table 6 Incidence Rate of Diabetes at Year 4 by OGTT Status at
Baseline*
OGTT at baseline Normal Impaired All
Treatment Placebo | Orlistat | Placebo | Orlistat | Placebo | Orlistat
Number of patients* 1148 1235 324 337 1472 1572
# pts developing diabetes 16 21 62 48 78 69
Life table ratet 2.1% 1.7% 27.2% 18.7% 8.3% 5.5%
Observed percent 1.4% 1.7% 19.1% | 14.2% 53% | 44%
P :
Absolute risk reduction§ -
Life table 0.4% 8.5% 2.8%
Observed -0.3% 4.9% 0.9%
Relative risk reductiontt 8% 42% 34%
p-value 0.79 <0.01 0.01

*Based on patients with a baseline and at least one follow-up OGTT measurement
tRate adjusted for drop outs

T+ Computed as (1- hazard ratio)
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Figure 2 Percentage of Patients Without Diabetes Over Time
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Pediatric Clinical Studies

The effects of XENICAL on body mass index (BMI) and weight loss were assessed in a
54-week multicenter, -double-blind, placebo-controlled study in 539 obese adolescents
(357 receiving XENICAL 120 mg three times a day, 182 receiving placebo), aged 12 to
16 years. All study participants had a baseline BMI that was 2 units greater than the US
weighted mean for the 95 percentile based on age and gender. Body mass index was the
primary efficacy parameter because it takes into account changes in height and body
weight, which occur in growing children.

During the study, all patients were instructed to take a multivitamin containing fat-
soluble vitamins at least 2 hours before or after ingestion of XENICAL. Patients were
also maintained on a well-balanced, reduced-calorie diet that was intended to provide
30% of calories from fat. In addition, all patients were placed oh'a behavior modification
program and offered exercise counseling.

&
Approximately 65% of patients in each treatment group completed the study.

Following one year of treatment, BMI decreased by an average of 0.55 kg/m® in the
XENICAL-treated patients and increased by an average of 0.31 kg/m? in the placebo-
treated patients (p=0.001).

The percentages of patients achieving >5% and 210% reduction in BMI and body weight
after 52 weeks of treatment for the intent-to-treat population are presented in Table 7.
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Table 7 Percentages of Patients with >5% and >10% Decrease in
Body Mass Index and Body Weight After 1-Year Treatment*
(Protocol NM16189)

Intent-to-Treat Populationt
>5% Decrease >10% Decrease

XENICAL n |Placebo n |XENICAL n |Placebo n

BMI 26.5% 347 | 15.7% 178 | 13.3% 347 | 4.5% 178

Body Weight | 19.0% 348 | 11.7% 180 [ 9.5% 348 | 3.3% 130

* Treatment designates XENICAL 120 mg three times a day plus diet or placebo plus
- diet
+ Last observation carried forward

INDICATIONS AND USAGE

XENICAL is indicated for obesity management including weight loss and weight
maintenance when used in conjunction with a reduced-calorie diet. XENICAL is also
indicated to reduce the risk for weight regain after prior weight loss. XENICAL is
indicated for obese patients with an initial body mass index (BMI) 230 kg/m® or
>27 kg/m? in the presence of other risk factors (eg, hypertension, diabetes, dyslipidemia).

Table 8 illustrates body mass index (BMI) according to a variety of weights and heights.
The BMI is calculated by dividing weight in kilograms by height in meters squared. For
example, a person who weighs 180 Ibs and is 5°5” would have a BMI of 30.

Table8 Body Mass Index (BMI), kg/m?

WEIGHT (Ib)

120 | 130 | 140 | 150 | 160 | 170 | 180 | 190 [ 200 | 216 | 220 | 230 | 240 | 250 | 260 | 270 | 286 | 290 | 300
410"} 25 [ 27.] 29 6 138 0 e g 6

wi1m] 24 | 26 | 28 y

59 | 23 125 | 271 29 7
511" | 23 [ 25 | 27 ] 28
sr2r |22 | 24 126 | 27
3 |21 [ 23 |25 [ 27
514" | 21 | 22 | 24 [ 26
5's* [ 20 22 | 23 | 25
56", 19 | 21 [ 23| 24
57 19 | 20 [ 22 [ 24
5'g==| 18 [ 20 | 21 | 23
5o [ 18 [ 19 | 21 | 22
510"} 17 [ 19 120 | 22 29
i1 17 | 18 | 20 | 21 [ 22 | 24 {25 |27 | 28 | 29
60" | 16 | 18 | 19 | 20 [22 [ 23 124 [ 26 | 27 | 29
61" [ 16 | 177 19 [ 20 [ 21 | 22 | 24 | 25 [ 26 |28
62" |15 [ 17 [ 18 | 19 [ 21 ] 22|23 [ 24 | 26 | 27

* Conversion Factors: -
Weight in lbs + 2.2 = weight in kilograms (kg)
Height in inches x 0.0254 = height in meters (m)
1 foot = 12 inches

HEIGHT (ft/in)
T

28 |
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CONTRAINDICATIONS

XENICAL is contraindicated in patients with chronic malabsorption syndrome or
cholestasis, and in patients with known hypersensitivity to XENICAL or to any
component of this product.

WARNINGS

Miscellaneous

Organic causes of obesity (eg, hypothyroidism) should be excluded before prescribing
XENICAL.

Preliminary data from a XENICAL and cyclosporine drug interaction study indicate a
reduction in cyclosporine plasma levels when XENICAL was coadministered with
cyclosporine. Therefore, XENICAL and cyclosporine should not be coadministered. To
reduce the chance of a drug-drug interaction, cyclosporine should be taken at least 2
hours“Before or after XENICAL in patients taking both drugs. In addition, in those
patients whose cyclosporine levels are being measured, more frequent monitoring should
be considered.

PRECAUTIONS

General

Patients should be advised to adhere to dietary guidelines (see DOSAGE AND
ADMINISTRATION). Gastrointestinal events (see ADVERSE REACTIONS) may
increase when XENICAL is taken with a diet high in fat (>30% total daily calories from
fat). The daily intake of fat should be distributed over three main meals. If XENICAL is
taken with any one meal very high in fat, the possibility of gastrointestinal effects
increases.

Patients should be strongly encouraged to take a multivitamin supplement that contains
fat-soluble vitamins to ensure adequate nutrition because XENICAL has been shown to
reduce the absorption of some fat-soluble vitamins and beta-carotene (see DOSAGE
AND ADMINISTRATION). In addition, the levels of vitamin D and beta-carotene may
be low in obese patients compared with non-obese subjects. The supplement should be
taken-once a day at least 2 hours before or after the administration of XENICAL, such as
at bedtime.

Table 9 illustrates the percentage of adult patients on XENICAL and placebo who
developed a low vitamin level on two or more consecutive visits during 1 and 2 years of
therapy in studies in which patients were not previously receiving vitamin
supplementation.
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Table 9 Incidence of Low Vitamin Values on Two or More
Consecutive Visits (Nonsupplemented Adult Patients With
Normal Baseline Values - First and Second Year)

Placebo* XENICAL*
Vitamin A 1.0% 2.2%
Vitamin D 6.6% - 12.0%
Vitamin E ' 1.0% 5.8%
Beta-carotene 1.7% 6.1%

Treatment designates placebo plus diet or XENICAL plus diet

Table 10 illustrates the percentage of adolescent patients on XENICAL and placebo who
develqped a low vitamin level on two or more consecutive visits during the 1-year study.

Table 10 Incidence of Low Vitamin Values on Two or More
Consecutive Visits (Pediatric Patients With Normal Baseline
Values?*)

Placebot XENICALY

Vitamin A 0.0% 0.0%

Vitamin D 0.7% 1.4%

Vitamin E 0.0% 0.0%

Beta-carotene - 0.8% 1.5%.

* All patients were treated with vitamin supplementation throughout the course of the
study
T Treatment designates placebo plus diet or XENICAL plus diet

Some patients may develop increased levels of urinary oxalate following treatment with
XENICAL. Caution should be exercised when prescribing XENICAL to patients with a
history_of hyperoxaluria or calcium oxalate nephrolithiasis.

7

Weight-loss induction by XENICAL may be accompanied by improved metabolic
control in diabetics, which might require a reduction in dose of oral hypoglycemic
medication (eg, sulfonylureas, metformin) or insulin (see CLINICAL STUDIES).

Misuse Potential

As with any weight-loss agent, the potential exists for misuse of XENICAL in
inappropriate patient populations (eg, patients with anorexia nervosa or bulimia). See
INDICATIONS AND USAGE for recommended prescribing guidelines.
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Information for Patients

Patients should read the Patient Information before starting treatment with XENICAL
and each time their prescription is renewed.

Drug Interactions

Alcohol

In a multiple-dose study in 30 normal-weight subjects, coadministration of XENICAL
and 40 grams of alcohol (eg, approximately 3 glasses of wine) did not result in alteration
of alcohol pharmacokinetics, orlistat pharmacodynamics (fecal fat excretion), or systemic
exposure to orlistat.

Cyclosporine

Preliminary data from a XENICAL and cyclosporine drug interaction study indicate a
reductlon in cyclosporine plasma levels when XENICAL was coadministered with
cyclosporme (see WARNINGS).

Digoxin
In 12 normal-weight subjects receiving XENICAL 120 mg three times a day for 6 days,
XENICAL did not alter the pharmacokinetics of a single dose of digoxin.

Fat-soluble Vitamin Supplements and Analogues

A pharmacokinetic interaction study showed a 30% reduction in beta-carotene
supplement absorption when concomitantly administered with XENICAL. XENICAL -
inhibited absorption of a vitamin E acetate supplement by approximately 60%. The effect
of orlistat on the absorption of supplemental vitamin D, vitamin A, and nutritionally-
derived vitamin K is not known at this time.

Glyburide

In 12 normal-weight subjects receiving orlistat 80 mg three times a day for 5 days,
orlistat did not alter the pharmacokinetics or pharmacodynamlcs (blood glucose-
lowering) of glyburide. » -

Nifedﬁaine (extended-release tablets)

In 17-ormal-weight subjects receiving XENICAL 120 mg three times a day for 6 days,
XENICAL did not alter the bioavailability of nifedipine (extended-release tablets).

Oral Contraceptives

In 20 normal-weight female subjects, the treatment of XENICAL 120 mg three times a
day for 23 days resulted in no changes in the ovulation- suppressmg action of oral
contraceptives.

Phenytoin
In 12 normal-weight subjects receiving XENICAL 120 mg three times a day for 7 days,
XENICAL did not alter the pharmacokinetics of a single 300-mg dose of phenytoin.
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Pravastatin

In a 2-way crossover study‘of 24 normal-weight, mildly hypercholesterolemic patients
receiving XENICAL 120 mg three times a day for 6 days, XENICAL did not affect the
pharmacokinetics of pravastatin.

- Warfarin

In 12 normal-weight subjects, administration of XENICAL 120 mg three times a day for
16 days did not result in any change in either warfarin pharmacokinetics (both R- and S-
enantiomers) or pharmacodynamics (prothrombin time and serum Factor VII). Although
undercarboxylated osteocalcin, a marker of vitamin K nutritional status, was unaltered
with XENICAL administration, vitamin K levels tended to decline in subjects taking
XENICAL. Therefore, as vitamin K absorption may be decreased with XENICAL,
patients on chronic stable doses of warfarin who are prescribed XENICAL should be
monitqred closely for changes in coagulation parameters.
«<a

Carcinogenesis, Mutagenesis, Impairment of Fertility

Carcinogenicity studies in rats and mice did not show a carcinogenic potential for orlistat
at doses up to 1000 mg/kg/day and 1500 mg/kg/day, respectively. For mice and rats, these
doses are 38 and 46 times the daily human dose calculated on an area under concentration vs
time curve basis of total drug-related material.

Orlistat had no detectable mutagenic or genotoxic activity as determined by the Ames
test, a mammalian forward mutation assay (V79/HPRT), an in vitro clastogenesis assay in
peripheral human lymphocytes, an unscheduled DNA synthesis assay (UDS) in rat
hepatocytes in culture, and an in vivo mouse micronucleus test.

When given to rats at a dose of 400 mg/kg/day in a fertility and reproduction study,
orlistat had no observable adverse effects. This dose is 12 times the daily human dose
calculated on a body surface area (mg/m®) basis.

Pregnancy

Teratogenic Effects: Pregnancy Category B. -

Teratogenicity studies were conducted in rats and rabbits at doses up to 800 mg/kg/day.
Neither study showed embryotoxicity or teratogenicity. This dose is 23 and 47 times the
daily_human dose calculated on a body surface area (mg/m?) basis for rats and rabbits,
respectively.

The incidence of dilated cerebral ventricles was increased in the mid- and high-dose
groups of the rat teratology study. These doses were 6 and 23 times the daily human dose
calculated on a body surface area (mg/m?) basis for the mid- and high-dose levels,
respectively. This finding was not reproduced in two additional rat teratology studies at
similar doses. ’

There are no adequate and well-controlled studies of. XENICAL in pregnant women.
Because animal reproductive studies are not always predictive of human response
XENICAL is not recommended for use during pregnancy.
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Nursing Mothers

It is not known if orlistat is secretedv in human milk. Therefore, XENICAL should not be
taken by nursing women.

Pediatric Use

The safety and efficacy of XENICAL have been evaluated in obese adolescent patients
aged 12 to 16 years. Use of XENICAL in this age group is supported by evidence from
adequate and well-controlled studies of XENICAL in adults with additional data from a
54-week efficacy and safety study and a 21-day mineral balance study in obese
adolescent patients aged 12 to 16 years. Patients treated with XENICAL had a mean
reduction in BMI of 0.55 kg/m® compared with an average increase of 0.31 kg/m?* in
placebo-treated patients (p=0.001). In both adolescent studies, adverse effects were
generally similar to those described in adults and included fatty/oily stool, oily spotting,
and oily evacuation. In a subgroup of 152 orlistat and 77 placebo patients from the 54-
week gtudy, changes in body composition measured by DEXA were similar in both
treatment groups with the exception of fat mass, which was significantly reduced in
patients treated with XENICAL compared to patients treated with placebo (-2.5 kg vs -
0.6 kg, p=0.033). Because XENICAL can interfere with the absorption of fat-soluble
vitamins, all patients should take a daily multivitamin that contains vitamins A, D, E, K,
and beta-carotene. The supplement should be taken at least 2 hours before or after
XENICAL (see CLINICAL PHARMACOLOGY: Other Short-term Studies; CLINICAL
STUDIES: Pediatric Clinical Studies; ADVERSE REACTIONS: Pediatric Patients).
XENICAL has not been studied in pediatric patients below the age of 12 years.

Geriatric Use

Clinical studies of XENICAL did not include sufficient numbers of patients aged 65
years and older to determine whether they respond differently from younger patients.

ADVERSE REACTIONS

Commonly Observed (based on first year and second year data - XENICAL
120 mg three times a day versus placebo): .

Gastrointestinal (GI) symptoms were the most commonly observed treatment-emergent
adverse events associated with the use of XENICAL in the seven double-blind, placebo-
controfled clinical trials and are primarily a manifestation of the mechanism of action.
(Commonly observed is defined as an incidence of >5% and an incidence in the
XENICAL 120 mg group that is at least twice that of placebo.)
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Table 11 Commonly Observed Adverse Events

Yearl Year2

XENICAL* Placebo* XENICAL* Placebo*

% Patients % Patients % Patients % Patients
Adverse Event (N=1913) (N=1466) (N=613) (N=524)
Qily Spotting . 26.6 1.3 4.4 0.2
Flatus with Discharge 23.9 1.4 2.1 0.2
Fecal Urgency 22.1 6.7 2.8 1.7
Fatty/Oily Stool 20.0 2.9 5.5 0.6
Oily Evacuation 11.9 0.8 2.3 0.2
Increased Defecation 10.8 4.1 2.6 0.8
Fecal Incontinence 7.7 0.9 1.8 0.2

* Treatment designates XENICAL three times a day plus diet or placebo plus diet

These and other commonly observed adverse reactions were generally mild and transient,
and they decreased during the second year of treatment. In general, the first occurrence of
these gvents was within 3 months of starting therapy. Overall, approximately 50% of all
episodes of GI adverse events associated with orlistat treatment lasted for less than 1
week, and a majority lasted for no more than 4 weeks. However, GI adverse events may
occur in some individuals over a period of 6 months or longer.

Discontinuation of Treatment

In controlled clinical trials, 8.8% of patients treated with XENICAL discontinued
treatment due to adverse events, compared with 5.0% of placebo-treated patients. For
XENICAL, the most common adverse events resulting in discontinuation of treatment
were gastrointestinal.

Incidence in Controlled Clinical Trials

The following table lists other treatment-emergent adverse events from seven
multicenter, double-blind, placebo-controlled clinical trials that occurred at a frequency
of 22% among patients treated with XENICAL 120 mg three times a day and with an
incidence that was greater than placebo during year 1 and year 2, regardless of
relationship to study medication.

L}
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Table 12 Other Treatment-Emergent Adverse Events From Seven
Placebo-Controlled Clinical Trials
Year 1 Year 2
XENICAL* | Placebo* | XENICAL* | Placebo*
% Patients | % Patients | % Patients | % Patients

Body System/Adverse Event (N=1913) (N=1466) (N=613) (N=524)
Gastrointestinal System

Abdominal Pain/Discomfort 25.5 21.4 - -

Nausea 8.1 7.3 3.6 2.7

Infectious Diarrhea 53 44 - -

Rectal Pain/Discomfort 5.2 4.0 33 1.9

Tooth Disorder 43 3.1 2.9 23

Gingival Disorder 4.1 2.9 2.0 1.5

Vomiting 3.8 3.5 — —
Respiratory System

Influenza v 39.7 36.2 - -

Upper Respiratory Infection 38.1 32.8 26.1 25.8

Low&™Respiratory Infection 7.8 6.6 - -

Ear, Nose & Throat Symptoms 2.0 1.6 — -
Musculoskeletal System

Back Pain 13.9 12.1 - -

Pain Lower Extremities - - 10.8 10.3

Arthritis 5.4 4.8 - -

Myalgia 4.2 33 - -

Joint Disorder 23 2.2 - -

Tendonitis — - 2.0 1.9
Central Nervous System

Headache 30.6 27.6 - -

Dizziness 52 5.0 — —
Body as a Whole

Fatigue 7.2 6.4 3.1 1.7

Sleep Disorder 3.9 33 - -
Skin & Appendages

Rash 4.3 4.0 - -

Dry Skin 2.1 1.4 - —
Reproductive, Female

Menstrual Irregularity 9.8 7.5 - -

Vaginitis 3.8 3.6 26 _ 1.9
Urinary System '
. Urinary Tract Infection 7.5 7.3 5.9 4.8
Psychiagkric Disorder

Psychiatric Anxiety 47 2.9 2.8 2.1

Depression — — 34 2.5
Hearing & Vestibular Disorders :

Otitis 4.3 34 2.9 2.5
Cardiovascular Disorders

Pedal Edema — 2.8 1.9

* Treatment designates XENICAL

“diet

120 mg three times a

— None reported at a frequency >2% and greater than placebo

day plus diet or placebo plus
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In the 4-year XENDOS study, the general pattern of adverse events was similar to that
- reported for the 1- and 2-year studies with the total incidence of gastrointestinal-related
adverse events occurring in year 1 decreasing each year over the 4-year period.

Other Clinical Studies or Postmarketing Surveillance

Rare cases of hypersensitivity have been reported with the use of XENICAL. Signs and
symptoms have included pruritus, rash, urticaria, angioedema, and anaphylaxis.

Preliminary data from a XENICAL and cyclosporine drug interaction study indicate a
reduction in cyclosporine plasma levels when XENICAL was coadmlmstered with
cyclosporine (see WARNINGS).

Pediatric Patients

In clinical trials with XENICAL in adolescent patients ages 12 to 16 years, the profile of
adverse reactions was generally similar to that observed in adults.

-y
OVERDOSAGE

Single doses of 800'mg XENICAL and multiple doses of up to 400 mg three times a day
for 15 days have been studied in normal weight and obese subjects without significant
adverse findings.

Should a significant overdose of XENICAL occur, it is recommended that the patient be
observed for 24 hours. Based on human and animal studies, systemic effects attributable
to the lipase-inhibiting properties of orlistat should be rapidly reversible.

DOSAGE AND ADMINISTRATION

The recommended dose of XENICAL is one 120-mg capsule three times a day with each
main meal containing fat (during or up to 1 hour after the meal).

The patient should be on a nutritionally balanced, reduced-calorie diet that contains
approximately 30% of calories from fat. The daily intake of fat, carbohydrate, and protein
should be distributed over three main meals. If a meal is occasionally missed or contains
no fat, the dose of XENICAL can be omitted.

Because XENICAL has been shown to reduce the absorption of some fat-soluble
vitamips and beta-carotene, patients should be counseled to take a multivitamin
containing fat-soluble vitamins to ensure adequate nutrition (see PRECAUTIONS:
General). The supplement should be taken at least 2 hours before or after the
administration of XENICAL, such as at bedtime. -

Doses above 120 mg three times a day have not been shown to provide additional benefit.

Based on fecal fat measurements, the effect of XENICAL is seen as soon as 24 to 48
hours after dosing. Upon discontinuation of therapy, fecal fat content usually returns to
pretreatment levels within 48 to 72 hours.

The safety and effectiveness of XENICAL beyond 4 years have not been determined at
this time.
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HOW SUPPLIED
XENICAL is a dark-blue, hard-gelatin capsule containing pellets of powder.

XENICAL 120 mg Capsules: Dark-blue, two-piece No. 1 opaque hard-gelatin capsule
imprinted with Roche and XENICAL 120 in light-blue ink — bottle of 90 (NDC 0004-
0256-52).

Storage Conditions

Store at 25°C (77°F); excursions permitted to 15° to 30°C (59° to 86°F) [see USP
Controlled Room Temperature]. Keep bottle tightly closed.

XENICAL should not be used after the given expiration date.
Distributed by:

Pharmaceuticals

Roche Laboratories Inc.
340 Kingsland Street
Nutley, New Jersey 07110-1199

XXXXXXXX

Revised: Month Year
Copyright © 1999-xxxx by Roche Laboratories Inc. All rights reserved.

L
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1 EXECUTIVE SUMMARY

1.1 Recommendation on Regulatory Action

Approve

1.2 Recommendation on Postmarketing Actions

None

1.2.1 Risk Ma'rﬁgement Activity

None beyond those listed in the currently approved labeling.

1.2.2 Required Phase 4 Commitments

None

1.2.3 Other Phase 4 Requests

None

1.3 Summary of Clinical Findings

1.3.1 Brief Overview of Clinical Program

This supplemental NDA is based on the results of one trial referred to as the XENDOS study.
This was a randomized, double-blind, placebo-controlled 4-year study of obese (BMI > 30
kg/m?) male and female subjects with normal or impaired glucose tolerance (IGT) living in
Sweden. The primary objectives of the study were 1) to determine if orlistat, 120 mg TID with
meals, relative-to placebo could prevent or delay the development of type 2 diabetes; and 2) to
compare the changes in body weight from baseline to Endpoint in orlistat vs. placebo-treated
subjects. Patients were randomized (1:1) according to gender and oral glucose tolerance test
(OGTT) result strata (normal or impaired) to placebo or orlistat TID. All subjects received
lifestyle intervention counseling and were encouraged to increase physical activity.

An OGTT was performed at baseline and every 6 months during the trial. Based on the serum
glucose value at 2 hours post-OGTT, subjects were classified as having normal glucose tolerance
if their value was < 6.7 mmol/L; IGT is their glucose level was 6.7 mmol/L to < 10 mmol/L; or
diabetic if their glucose value was > 10 mmol/L.

A total of 3304 patients were randomized: 1655 to placebo and 1649 to orlistat. At baseline, the
average age was 44 years, the mean BMI was 37 kg/m?, 55% of the subjects were female, 21%
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had IGT, and almost all were Caucasian. Nearly 60% and 78% of placebo and orlistat patients,
respectively, completed two years of the study. Approximately 34% of the placebo subjects and
52% of the orlistat subjects completed the 4-year study.

1.3.2 Efficacy

At the completion of the 4-year trial, the adjusted cumulative rates of diabetes in the overall
population were approximately 8.3% in the placebo group and 5.5% in the orlistat group
(p=0.008). As shown in the following figure, this statistically significant delay in the
development of diabetes was driven by the results from patients with IGT at baseline. Of these
subjects, the adjusted cumulative rates of diabetes over 4 years were 27.2% in the placebo group
and 18.7% in tlie orlistat group (p=0.005). Of the subjects with normal glucose tolerance at
baseline, approximately 1.4% of the placebo patients and 1.7% of the orlistat subjects developed
diabetes (p=0.8).
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The mean percent reduction in body weight from baseline to Year 4 was -2.8% in the placebo
group and -5.2% in the orlistat group (nominal p<0.001). Twenty-eight percent of the placebo
subjects and 45% of the orlistat subjects lost at least 5% of their baseline body weight by Year 4
(p<0.001). Ten percent of placebo and 20% of orlistat-treated participants lost at least 10% of
their baseline body weight by Year 4 (nominal p<0.001). Waist circumference decreased from
baseline to Year 4 by an average of -4.0 cm in the placebo group and -5.8 c¢m in the orlistat

group.

The following changes were noted for serum lipid levels from baseline to Year 4. The mean
percent reduction in total cholesterol (TC) was -2.0% in the placebo group and -7.0% in the
orlistat group; LDL cholesterol levels decreased by an average of -4.0% and -12.0% in the

placebo and orlistat groups, respectively; HDL cholesterol increased by 7.0% in the placebo
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group and by 6.0% in the orlistat group; triglyceride (TG) levels increased by an average of 1.3%
in the placebo group and by 3.6% in the orlistat group; and Lpa levels increased by an absolute
average of 30 ug/L and 38.ug/L in the placebo and orlistat groups, respectively.

The mean fasting glucose levels increased by 0.23 mmol/L in the placebo group and by 0.12
mmol/L in the orlistat group from baseline to Year 4. The mean fasting insulin levels decreased
from baseline to Year 4 by -15.7 pmol/L in the placebo group and by -25.0 pmol/L in the orlistat

group.

The average levels of systolic and diastolic blood pressure decreased from baseline to Year 4 in
both the placebo and orlistat groups. Systolic blood pressure changes were: -2.6 mmHg and -4.1
mmHg (placebg vs. orlistat) and diastolic blood pressure changes were: -0.9 mmHg and -1.9
mmHg (placebo vs. orlistat).

1.3.3 Safety

Seven placebo and 2 orlistat subjects died during or recently following trial participation. One of
the orlistat deaths was due to a myocardial infarction and the other was a suicide. Thirteen
percent of placebo and 15% of the orlistat subjects reported at least one serious adverse event
during the trial. Other than the fact that 9 placebo and 17 orlistat-treated patients developed
cholelithiasis that were reported as serious adverse events, there were no meaningful differences
between the two groups in the incidence of individual serious adverse events. The most common
treatment-emergent adverse events were related to the gastrointestinal tract, with fatty stools,
fecal urgency, and flatus with discharge occurring in 43%, 18%, and 11% of orlistat participants,
respectively; 5% or less of the placebo subjects experienced any one of these events.

There were no clinically significant changes in standard laboratory parameters,
electrocardiograms, or physical examinations between the placebo and orlistat groups. Unlike the
recommendation in the approved labeling, patients in XENDOS were not instructed to take a
daily multivitamin supplement. This most likely explains why the mean levels of the fat-soluble
vitamins decreased by statistically, although probably not clinically, significant amounts in the
orlistat compared with the placebo groups.

1.3.4 Dosing Regimen and Administration

One orlistat capsule TID with meals.

1.3.5 Drug-Drug Interactions

As noted in the currently approvéd labeling, the use of orlistat concomitantly with cyclosporine
can lead to 51gn1ﬁcant reductions in the absorption and serum levels of this highly lipophilic anti-
rejection medication'. If a decision is made to use orlistat in a patient taking cyclosporine, every
effort should be made to ensure that the patient takes the cyclosporine at least 2 hours before of
after the orlistat. In addition, cyclosporine levels should be carefully monitored to avoid
development of subtherapeutic levels.
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6 INTEGRATED REVIEW OF EFFICACY

6.1 INDICATION

To delay the development of type 2 diabetes mellitus in obese patients with normal or impaired
glucose tolerance.

6.1.1 General Methods

This supplemental NDA is based on a single study, XENDOS, and therefore there was no
pooling of datairom separate studies.

- 6.1.2 General Discussion of Study Objectives, Endpoints and Methods

The primary efficacy objectives and parameters presented in this report are: time to onset of type
2 diabetes, and change in body weight from baseline to the end of the study.

An OGTT was performed at baseline and at six-month intervals throughout the study. A fasting
blood sample was drawn for glucose and insulin levels, and then the patient drank 75 g of
glucose in 400 mL of water within 5 minutes. Additional blood samples were drawn for glucose
and insulin analysis at 30, 60, 90, and 120 minutes post-glucose consumption. After the baseline
visit, whole blood glucose values at 120 minutes post-glucose consumption were used for
diagnosis as follows. Glucose Level at 120 minutes Classification:

<6.7 mmol/L Normal

6.7 mmol/L to <10 mmol/L Impaired

> 10 mmol/L Diabetic

The diagnosis of type 2 diabetes was based on a single OGTT result (two hour whole blood
glucose value 31 0mmol/L). Once the primary diagnosis of diabetes was made, a repeat OGTT
was to be conducted for patients diagnosed after the first six months of the study. As this repeat
OGTT was not implemented until six months after study start, patients diagnosed with diabetes
at six months may not have had this repeat OGTT performed. For the purposes of safety follow-
up, fasting glucose levels were measured at six month intervals for all patients with a change in
OGTT status to diabetic. Patients with diabetic blood glucose values during the treatment phase
were to remain in the study unless they developed symptoms of frank dlabetes and required
treatment disallowed by the protocol.

Body weight was recorded at every visit with the patient wearing light indoor clothing and no
shoes. Body weight was measured in kilograms (kg) and recorded to the nearest one-tenth of a
kg. Electronic scales were supplied by Roche and were calibrated and serviced yearly.

To estimate the proportion of total and visceral adipose tissue (AT), computerized tomography
(CT) and Dual energy X-ray Absorptiometry (DEXA) were performed in two centers # )

7
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"~/ and total body potassium (TBK) was performed in one center (/ ._+ These
procedures were performed at the randomization visit and were repeated yearly through the end
of the study. This measurement technique has been calibrated against a multi-scan computerized
tomography (CT) technique. Weight divided by height predicts total adipose volume and sagittal
trunk diameter predicts visceral adipose tissue. By using the mean density of adipose tissue
(0.923) to convert AT into mass, a series of equations can be used to estimate body
compartments:

For males: Total AT (kg) = 0.923 x (1.36W/H - 42) :
Visceral AT =0.923 x (0.731D - 11.5) Where W = weight (kg); H = height (m); and D = sagittal
trunk diameter

LY
For females:

Total AT (kg) = 0.923 x (1.61 W/H - 38.3)
Visceral AT = 0.923 x (0.370D - 4.85)

For both: Lean mass = W - AT
Subcutaneous AT = Total AT - visceral AT

DEXA examinations result in body compartmentalization at the molecular level according to the
following equation:

Weight = body fat + "lean" + bone mineral content where all compartments are given in kg. Lean
plus bone mineral content is equal to fat-free mass (FFM). All are measured directly and none '
are calculated. Mass measurements performed by DEXA can be compared to body weights
actually measured by conventional means. DEXA also reports total body fat and body fat of
trunk, legs, and arms, but does not provide separate data on visceral AT. CT examinations allow
for body composition determinations at the thigh, L4, and C4 levels. Determinations at the thigh
level include dense bone area, muscles plus other non-AT, intramuscular AT, subcutaneous AT,
and skin. Determinations at the L4 level include dense bone area, visceral organs including non-
calcified aorta, calcified aorta, visceral AT, muscles, subcutaneous AT, and skin. Determinations
at the C4 leve] include dense bone area, muscles plus non-AT, calcified carotid area left and right
side, intramuscular AT, subcutaneous AT, and skin.

Due to limitations of the equipment used, DEXA and CT could not be performed on patients
who weighed more than 110 kg and 130 kg respectively. In addition, to examine body fat and
FFM, total body potassium (TBK) measurements were performed at / 1 TBK is used to
estimate lean body mass since the ratio of body potassium is relatively constant in humans.
Ninety-eight percent of body potassium is intracellular and present primarily in non-adipose
tissue. The method assumes that the naturally occurring isotope, 40K, constitutes a constant
proportion (approximately 0.0012%) of all potassium. 40K emits gamma rays that are
quantitated in a total body counter. Calculation of FFM from measurement of TBK is based on
the assumption of potassium content :n FFM that is constant at 60 mmol/kg for women and 66

mmol/kg for men.
A\
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Secondary efficacy parameters, including fasting glucose, insulin, total cholesterol, LDL-
cholesterol, HDL-cholesterol, TG, and Lpa were measured at regular intervals throughout the
study, as were fibrinogen and PAI-L

Safety parameters included adverse events, serious adverse events, clinical laboratory tests
(hematology, fasting chemistry, PT, fat soluble plasma vitamin levels), vital signs, physical
examination, 12-lead electrocardiograms (ECGs), mammography, and bone mineralization as
measured by dual energy X-ray absorptiometry (DEXA).

Routine hematology and chemistry parameters, including serum chemistry including glucose and
insulin from the OGTT, creatinine, alanine aminotransferase (ALT), aspartate aminotransferase
(AST), total biljrubin, gamma glutamy] transferase, alkaline phosphatase, total protein, albumin,
urea, sodium, potassium, calcium, uric acid, thyroxine, thyroid stimulating hormone (TSH),
vitamin A, vitamin D, and vitamin E, were measured at regular intervals throughout the study,

Additional laboratory parameters measured at 7 centers included the following:
. Serum 1,25-dihydroxy-vitamin D3 + D2

- Serum ionized calcium

. Urine N-telopeptide (creatinine corrected)

- Plasma vitamin K1

- Plasma parathyroid hormone

- Total serum osteocalcin

. Serum under-carboxylated osteocalcin.

6.1.3 Study Design

This was a four year multi-center, randomized, double-blind, parallel-group, placebo-controlled
study conducted in obese patients (Body mass index [BMI], > 30 kg/m2 in males and females)
who had either normal or impaired glucose tolerance (IGT). A total of 3304 patients were
derived from 22 Swedish centers. The study consisted of a prescreening and screening phase
(days -90 to -28), a baseline phase (days -21 to -14), and a treatment phase (days 1 to 1457). At
least 45% of the patients enrolled were to be male and at least 10% were to have IGT. Two
weeks after the baseline visit, patients were randomized (day 1) according to s€x and oral
glucose tolerance test (OGTT) result strata to one of two treatment groups: placebo orally tid or
orlistat 120 mg orally tid in a 1:1 ratio During the baseline visit, and for the duration of the study,
all patients received lifestyle intervention counseling that consisted of two components: a
nutritionally-balanced, hypocaloric diet, and encouragement to increase physical activity.

Baseline examinations occurred between 21 to 14 days prior to randomization and treatment day
1. Procedures during this visit, included calculation of BMI, fasting laboratory tests (including
OGTT, hematology and chemistry), electrocardiogram (ECG), serum pregnancy test (females
only), and mammogram (females only). Also, patients completed a diet questionnaire and were
instructed to maintain their usual eating patterns. Results obtained during this visit represent
baseline values for analysis. As a result of baseline assessments, the following patients were
excluded from randomization: patients with mammographic findings of possible, probable or

9
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confirmed malignancy; diabetic patients; patients experiencing a weight loss of > 2 kg between
screen and baseline visits.

As part of the lifestyle intervention counseling, patients met with a dietitian on treatment day 1 at
which time their diet was reviewed. Patients were maintained on a nutritionally balanced,
hypocaloric (approximately 800 kcal deficit) diet containing approximately 30% of calories as
fat (optimally as 10% saturated + unsaturated, 5%-10% polyunsaturated, and 10%-15%
monounsaturated), 50%-55% as carbohydrate, 15%-20% as protein, and a maximum of 300 mg
cholesterol per day starting at day 1 of the treatment phase. Patients were prescribed a diet based
upon an estimate of their initial maintenance needs. The diet was designed to promote a weight
loss of 0.25 to 0.5 kg per week. The diet included three meals and, if desired, two to three low-fat
snacks each day. Alcohol consumption was not to exceed 150 grams of alcohol (approximately
10 drinks) per \leek. Every six months during the treatment phase, the prescribed diet was
readjusted to account for any weight lost during the preceding months. Patients were required to
consume a minimum of 1400 kcal per day. Diet counseling occurred during every study visit.

During lifestyle intervention counseling, patients were encouraged to walk at least one extra
kilometer per day over and above their usual physical activity. Patients recorded the number of
extra kilometers walked each day in a physical activity diary, and the sum of kilometers per
week was entered on the CRF.

Due to the potential for fat soluble vitamin levels to decrease during the study, a procedure was
developed to provide appropriate supplementation to patients who had low levels of these
vitamins at study entry or experienced a decrease in these vitamin levels during treatment.
Prothrombin activity was measured as an assessment of vitamin K levels. Any patient with a
vitamin A, D or E level below the lower limit of the reference range, or a decrease in PT, had the
test repeated at the next scheduled visit. If the value was below the lower limit of the reference
range on the repeat test, vitamin supplementation was prescribed for the remainder of the study
and vitamin levels were measured at each subsequent visit. Multivitamins as well as vitamins A,
D, E and K supplements were prescribed if needed. Vitamins supplied £0 each site included:

t =" ‘l(multivitamin) #— . (vitamin A) » ~— 4 vitamin E), ¢~———— 7 (vitamin
D), and 7 —— <(vitamin K). On ~ e ———— began using a
————————_:that contained a different reagent. Since the new reagent created a
slightly different normal range for vitamin D values, a regression formula was used to convert all
results obtained from specimens that were tested with the :

During the initial Phase III studies of orlistat, there was an observed imbalance in the number of
cases of breast cancer in orlistat and placebo treatment groups. Therefore, detailed assessments
to detect breast abnormalities were undertaken in this study. Mammograms were performed on
female patients during the baseline visit, and repeated annually for the duration of the study.
Women aged 30-39 years had one projection performed, and women aged 40-60 years had two

“projections performed. Radiologists were required to record baseline and annual mammography
results on a Mammography Report Form page (Module IT). Female patients with a code 3, 4 or 5
result at the baseline mammography were excluded from the study.

10
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Prohibited medications during the study were: Appetite suppressants, Resins for lipid low
and Fish oil supplements.

After successful completion of screening, patients Were randomized according to gender and
OGTT result strata to receive either placebo oF orlistat in a 1:1 ratio using a centralized
randomization procedure and a randomization schedule generated by Roche. To ensure treatment
group balance with respect to gender, a separate randomization schedule was used for males
versus females.

Patients were instructed to take one capsule of study medication with breakfast, lunch, and
dinner. If a meal was not consumed, patients were t0 take study medication at the time they
would usually ave consumed a meal.

Protocol Amendments: The protocol was amended three times, on July 31, 1997, August 20,
1998 and July 31, 1999. Complete Amendment histories are located Module IT of this report.
Summaries of noteworthy changes for each protocol amendment are listed below.

Amendment 1

Safety

o Addition of mammographies, to be performed at baseline and annually for the duration of the
study

o Seven additional laboratory parameters were to be measured in the seven teaching hospitals.
These additional laboratory parameters Were: serum 1,25-dihydroxy-vitamin D3 + D2, serum
ionized calcium, urine N-telopeptide (creatinine corrected), plasma Vitamin K1, plasma
parathyroid hormone (PTH), serum osteocalcin total and serum under-carboxylated
osteocalcin.

Administrative

e Study screening and baseline visit timelines were extended from November 1997 to
December 1997 =

e Randontzation code lists and procedures were changed to meet Stratification requirements

Analytical

e Addition of the type of descriptive analysis of mammographies comparing changes observed
between exams. Treatments were 0 be compared with respect to the incidences of new
abnormalities that occurred by treatment end.

Amendment 2

Safety

e After the diagnosis of diabetes was made, fasting glucose rather than Oral Glucose Tolerance
Test (OGTT) would be measured at six month intervals

e Addition to exclusion criteria; female patients with known or suspected breast cancet were
excluded from the trial

11
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e _Clarification on medications that would exclude patients from participating in the trial due to
safety and efficacy

Administrative :
e NIDDM was changed to “type 2 diabetes” throughout the protocol to be consistent with the
newer classification and to avoid possible confusion '

Analytical .

e Clarification that glucose measurements would be from whole blood and that the criteria for
IGT based on an OGTT at baseline would be a fasting glucose < 6.7 mmol/L and 120
minutes > 6.7 mmol/L but < 10.0 mmol/L. The subsequent diagnosis of IGT or type 2
diabetes waald be based on the 120 minute OGTT glucose value, and defined as: whole
blood glucose 6.7 mmol/L. but < 10.0 mmol/L diagnostic of IGT, and whole blood glucose
>10.0 mmol/L diagnostic of type 2 diabetes.

e _Addition of a single repeat OGTT within four weeks of diagnosis of diabetes.

e Study to be extended from duration of 104 weeks until 95 primary cases of type 2 diabetes
were observed, with at least 72 of which had a repeat positive follow-up finding diagnostic of
diabetes.

e Study would not continue beyond four years.

Amendment 3

Safety

e Updated procedures implemented for reporting pregnancy in female patients or female
partners of male patients

Analytical
e Addition of a separate exploratory analysis involving patients diagnosed with diabetes by an
OGTT value, and having a repeat positive finding diagnostic of diabetes.

~ Study Population: Patients were considered eligible for the study if they provided written
informed consent and met the following criteria:

- Age: 30 to60 years;

- BMI: > 30 kg/m2;

. Gender: Male or female. Women of childbearing potential must have had a negative serum
pregnancy test at baseline and be using contraception. Post-menopausal women must have
been amenorrheic for at least one year; and

. OGTT: Normal Oral Glucose Tolerance or Impaired Glucose Tolerance.

Patients meeting any of the following criteria were excluded from the study:

o Weight loss >2 kg between screening and baseline examination;

« History or presence of significant medical disorders;

 Myocardial infarction, coronary artery bypass graft, or angioplasty within the six months prior
to screening;

12
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¢ Uncontrolled hypertension (systolic blood pressure >165 mmHg or diastolic blood pressure
>105 mmHg on two consecutive visits) at screening and baseline;

e Presence of symptomatic cholelithiasis;

e Gastrointestinal surgery for weight reducing purposes or for peptic ulcer including vagotomy;
e History of post-surgical adhesions;

¢ Active GI disorders such as peptic ulcer disease or malabsorption syndromes;

¢ Pancreatic disease defined as either a pancreatic enzyme deficiency, or history or current
presence of pancreatitis;

¢ Drug-treated diabetes mellitus;

e History or presence of cancer except for successfully resected basal cell carcinoma of
the skin; .

¢ Psychiatric o™heurologic disorders requiring chronic medications or which could
interfere with the patient’s protocol compliance;

- History or current presence of bulimia or laxative abuse;

- Abnormal laboratory test results of clinical significance; :

- Excessive alcohol intake defined as >75 hard liquor equivalents per week;

- Smoking cessation within past six months;

- Lactating female;

- Use of any substances of abuse,

- Unable or unwilling to comply with the protocol requirements or was considered by the
investigator to be unfit for the study;

- Participation in a clinical trial within 30 days prior to study entry; or

- Previous participation in a clinical trial of orlistat

Patients receiving the following medications during the screening period were excluded
from study entry:
- Appetite suppressants;
* Serotonin-specific-reuptake inhibitors such as Prozac, Fontex, Cipramil, Seroxat,, Zoloft,
Fevarin; -
- Chronically used psychotroplc drugs;
- Medications ificreasing appetite such as cyproheptadme (Periactin®),
- Resins for lipid lowering;
- Fish oil supplements;
- Systemic steroids other than for sex-hormones replacement or oral contraceptives
- Anticoagulants, except for low dose Acetyl salicylic acid(ASA) treatment

6.1.4 Efficacy Findings

Patient Disposition

A total of 3304 patients were randomized at 22 centers in Sweden. Of these 3304 patients, 1655
were randomized to the placebo treatment group and 1649 were randomized to the orlistat
treatment group (Figure below). Approximately equal numbers of patients were randomized to
each treatment group at each study center. The most common reasons for screen failures were

13
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inability to meet inclusion/exclusion criteria, abnormal laboratory values and administrative
reasons (i.e., scheduling).

Overall, approximately 34% of placebo patients and 52% of orlistat patients completed the 4-
year study. Approximately 60% of placebo and 78% of orlistat-treated patients completed two
years of treatment,

Patients Screened
ro=5151

Sereen Fallures
n =1847

Patients F?anc:;:xmlzecl
0

n =33
- 1 1
Randomized to Placebo Randomized to GOrlistat
n= 1655 n=1649 '
Patients Entering Year 2 Patients Entering Year 2
n= 1288 n=1477
Patlents Entering Yaear 3 Palianty Entering Year 3
n = 982 "= 1291
Patients Entering Yoar 4 Patlents Entering Yoar 4
n = Gag n = 8958
Patients Completing Stucty Patients Cormpleting Study
N = G684 1@ 850

Throughout the study, at each yearly time point, the number of orlistat patients remaining in the
study exceeded the number of placebo patients that remained in the study.

More of the placebo-treated patients (66%) than orlistat-treated patients (48%) withdrew
prematurely from the study (Table below). The majority of premature freatment withdrawals
were because of non-safety reasons. The most common reasons for premature withdrawals in
both treatment geoups were: insufficient therapeutic response, refusal of treatment and other

of time, inability to comply with study schedule and family problems. There were more
premature withdrawals in the placebo-treated group than the orlistat-treated group for each of
these reasons. A higher percentage of orlistat-treated (8%) compared to placebo-treated patients
(4%) discontinued treatment prematurely due to safety reasons. The majority of these safety
reasons were adverse events.

14-
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Reasons for Patient Withdrawals

Reason for Withdrawal Placebo (n=1655) Orlistat (n=1649)
Lab abnormality 1 0

AE 67 125

Death 4 2

Lack of effect 309 130
Protocol violation 29 26
Refused treatment 332 226
Failure to return 107 111

Other 242 179

ey

Reviewer Comment: The high rate of premature withdrawal from the study underscores
the difficulty of doing long-term trials with today’s obesity drugs. Use of orlistat is
associated with a significant increase in unpleasant side effects, such as fatty/oily stools, and
the average weight loss observed in the placebo group was not large. Both of these factors
contribute to the problem of high drop out rates.

1.1.1 Baseline Demographics

The placebo and orlistat treatment groups were well-balanced for all of the demographic
parameters collected at baseline (Table below). Patients were predominantly Caucasian with
a mean BMI of approximately > 37 kg/m®. Slightly more women than men were enrolled

in both treatment groups, but the protocol defined target of at least 45% males was
achieved. Twenty one percent (21%) of patients in both treatment groups entered the

study with IGT. Therefore, this general population of obese patients consisted of 21%

with IGT and 79% of patients with normal OGTT results at baseline.

Characteristic Placebo Orlistat
% Female 55% 55%
% IGT 21% 21%
% Normal GT 79% 79%
% Caucasian 99% , 99%
Age (years) 44 43
BMI (kg/m?) . , 37 37

Reviewer Comment: As expected in a large trial, the two groups were well-matched for

baseline demographic characteristics.
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Baseline Concomitant Medications

The reported baseline treatments were those that the patients were taking at baseline or within 28
days of the baseline visit. Similar proportions of placebo and orlistat treated patients reported
treatment for all groups of concomitant treatments. The most frequent classes of concomitant
treatments at baseline reported for both treatment groups were mild analgesics (placebo, 23%;
orlistat, 22%), anti-rheumatic and anti-inflammatory agents (placebo, 11%,; orlistat 10%) and
steroidal agents (placebo and orlistat, 9%). Appendix summarizes all concomitant treatments
initiated after the start of randomized treatment and includes those treatments taken for adverse
events. The two most commonly reported concomitant treatments in both treatment groups were
mild analgesics (placebo, 75%; orlistat, 79%) and anti rheumatic and anti-inflammatory agents
(placebo, 45%ggrlistat, 51%).

Previous and Concurrent Illness

At least 73% of all patients had at least one previous or concurrent disease at baseline, and the
percentage of patients with each disease was similar between treatment groups. The two most
frequently reported previous or concurrent diseases were musculoskeletal, connective tissue and
bone disorders (placebo, 29%; orlistat, 25%), and infections and infestations (placebo, 20%;
orlistat, 22%).

Primary Efficacy Outcome
Time to Onset of Type 2 Diabetes Mellitus

Patients were diagnosed as having type 2 diabetes if their 2-hour whole blood glucose after a
single OGTT was > 10 mmol/L.

The average baseline fasting glucose and insulin levels were 4.6 mmol/L and approximately 85
pmol/L, respectively, in both groups. N
Orlistat plus lifestyle interventions delayed the time to onset of diabetes (first diagnostic OGTT)
compared to placebo plus lifestyle interventions. The Table below provides the cumulative rate
for time to onset of diabetes mellitus for each treatment group, the number of OGTT tests at each
time point, the number of diabetic cases, and the percentage of cases (relative to the number of
patients having an OGTT test). Starting at six months of treatment, a greater proportion of
placebo-treated patients developed diabetes than did orlistat-treated patients (1.22% versus
0.32%, respectively). At each subsequent time point, the proportion of placebo-treated patients
converting to diabetes mellitus was greater than that of orlistat-treated patients. As a
consequence, the cumulative rate of conversion to diabetes mellitus continued to diverge over the
entire four-year treatment period. Therefore, at the end of four years, the adjusted cumulative
rate for the development of diabetes was approximately 9.0% for placebo and 6.0% for Orlistat
(logrank p <0.01).
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Cumulative Incidence of Diabetic Cases by Time to

First Occurrence - ITT

Time interval Placebo Orlistat
of occurrence # patients # cases Cumul rate # patients # cases Cumul rate
Day 1 1655 1649
169 1472 18 0122 1572 5 .0032
365 1271 10 .0200 1483 10 .0099
533 L 1106 11 .0297 1362 7 0150
1729 '- 956 13 .0429 1257 7 .0205
897 749 10 0557 1118 12 .0310
1093 672 10 .0698 1008 14 .0445
1261 551 7 .0816 859 8 .0534
1457 521 5 .0904 810 7 .0615

Time to Onset of a Repeat Diagnostic Diabetes Test.

As pertains to this section of the review, a repeat positive test result for diabetes was included if
a patient’s next OGTT measurement at 2 hours was >10 mmol/L or if their whole blood fasting
glucose (Time 0) was > 6.1 mmol/L. Alternatively, a repeat positive test result for diabetes could
have been identified by two consecutive subsequent fasting measurements of > 6.1 mmol/L.

Cumulative Incidence of Repeat Diabetic Cases by Time to First Occurrence

Time interval Placebo Orlistat
of oceurrence # patients # cases [ Cumul rate # patients # cases” T Cumul rate
- .
Day 1 T 1655 1649
169 1472 1 .0007 1572 1 .0006
1365 1285 12 .0100 1486 5 .0040
533 1116 6 .0153 1368 3 .0062
729 968 8 0234 1267 5 0101
897 761 5 .0210 1125 10 - 0189
1093 686 6 .0384 1015 5 .0237
1261 566 6 .0486 874 6 0304
1457 537 3 0539 826 3 .0340
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Because the protocol allowed for the diagnosis of DM based on the results of a single OGTT,
Roche was asked to provide an analysis limited to only those cases of DM that were confirmed
by a second OGTT. The results of that analysis are shown in the following table.

Cumulative Incidence of Diabetic. Cases by Time to First Occurrence, and

Confirmed by a Second OGTT- ITT

Time interval Placebo Orlistat
of occurrence - -
# patients # cases Cumul rate # patients # cases Cumul rate

Day 1 1655 1649
169 ~ 1472 T 0.0007 1572 1 0.0006

- .
365 ' 1271 12 0.010 1483 5 0.004
533 ~ 1106 5 0.014 1362 3 0.006
729 956 8 0.023 1257 4 0.009
897 749 5 0.029 1118 8 0.016
1093 672 6 0.038 1008 4 0.020
1261 551 6 0.048 859 5 0.026
1457 521 1 0.049 810 3 0.029

Reviewer Comment: It is clear that elimination of the cases of DM that were based on the
results of only one OGTT reduces quite dramatically the total number of patients who were
diagnosed with DM in both treatment groups. Nonetheless, as pointed out by the company,
the lower cumulative incidence of DM based on two consecutive OGTTs in the orlistat vs.
‘the placebo groups was still of nominal statistical significance (p < 0.05).

Reviewer Comment: Of the 5 orlistat patients who had a diagnosisTof type 2 diabetes
determined from the results of an OGTT at Month 6 and did not have a second
confirmatory @GTT, one patient discontinued before subsequent glucose values were
taken. Of thexemaining 4 patients, all had subsequent whole blood glucose values of 6.1
mmol/L or greater confirming the diagnosis of type 2 diabetes.

Of the 18 placebo patients who had a diagnosis of type 2 diabetes determined from the
results of an OGTT at Month 6, seven either did not have a subsequent glucose value or did
not have a fasting glucose level of 6.1 mmol/L or greater at subsequent measurements.
Therefore 11 of the 18 placebo patients who had a diabetic OGTT at Month 6, had
evidence of diabetes at a subsequent time point.
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Development of Diabetes in Subgroups who had Normal or Impaired Glucose Tolerance at
Baseline

The following survival curve for the development of diabetes illustrate that the statistically and
clinically significant results observed in the overall population of subjects were driven by the
20% of patients who had IGT at baseline.
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There were 3044 patients with baseline and follow-up 2-hour OGTT values. The baseline
characteristics of the 154 patients developing diabetes were as follows: 14 were female with
normal baseline OGTT, 23 were males with normal baseline OGTT, 52 were females with
impaired baseline OGTT, and 65 were males with impaired baseline OGTT.

Therefbre, a Ia;ge proportion of patients converting to diabetes began the study with impaired
glucose tolerarmce. The remaining 94.94% of patients completed the study without evidence of
diabetes.

Secondary Efficacy Outcome
Changes in Body Weight

In the ITT observed population, by the end of the first year of treatment, the mean change in
body weight was -7.46 kg for the placebo treatment group compared to -11.37 kg for the orlistat
treatment group (nominal p < 0.001)(Figure below). After four years, the mean change in body
‘weight was -4.09 kg for the placebo treatment group compared to -6.90 kg for the orlistat
treatment group (nominal p <0.001). Similar results were observed for the ITT (LOCF) and the
Completers datasets.
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Categorical Weight Loss

In the ITT observed population, at 4 years, 53% of orlistat patients vs. 37% of placebo patients
achieved at least a 5% reduction in baseline body weight. In the same population, at 4 years, 26%
vs. 16% of orlistat and placebo-treated patients, respectively, lost at lease 10% of baseline body
weight. Very similar results were observed for the Completers.

The Figure below provides the percentage of patients in the placebo and orlistat groups who lost
at least 5% of their baseline body weight at Years 1 — 4.

Categorical Weight Loss

80 -
>=5% 80
Weight 40
Loss & Placebo
O Orlistat

Year 1 Year 2 Year 3 Year 4

Year of Treatment
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Reviewer Comment: Not surprisingly, the average percent weight loss in the subjects who
developed either IGT or DM was less that the average weight loss in those subjects who did not
develop IGT or DM. Of those who did develop IGT or DM, the mean percent weight loss from
baseline to Year 4 was -0.87% in the placebo group and -3.4% in the orlistat group; of those who
did not develop IGT or DM, the mean percent weight loss in the placebo group was -3.5% and -
5.8% in the orlistat group.

Serum Lipids

Total Cholesterol: Baseline TC levels were 5.8 mmol/L in both groups. After 4 years, the mean
percent change in TC from baseline was -2.0% in the placebo group and -7.0% in the orlistat
group (nominal p<0.001).

LY

LDL Cholesterol: Baseline LDL levels were approximately 3.7 mmol/L in both groups. After 4
years, the mean percent change in LDL from baseline was -3.9% and -11.7% in the placebo and
orlistat groups, respectively (nominal p<0.001).

HDL Cholesterol: Baseline HCL levels were 1.20 mmol/L in both groups. At 4 years the mean
percent change in HDL from baseline was 7.1% in the placebo group and 6.0% in the orlistat .
group (nominal p=0.06).

Triglycerides: Baseline TG levels were 1.9 mmol/L in both groups. At 4 years, the mean percent
change in TG levels from baseline was 1.3% and 3.6% in the placebo and orlistat groups,
respectively (nominal p=0.08).

Lipoprotein a: Baseline Lpa levels were about 253 ug/L in both groups. At 4 years, the mean
percent change in Lpa levels from baseline were 16.0% and 17.0% in the placebo and orlistat
groups (nominal p=0.03).

Patients with Baseline Lipid Abnormalities , -

-

A priori, Roché defined the following cutoff values for baseline lipid abnormalities:

LDL > 3.36 mmol/L
HDL <0.91 mmol/L
TG > 2.54 mmol/L

LDL: The mean baseline LDL values in this subgroup was approximately 4.2 mmol/L in each
group. The mean percent change from baseline to Year 4 was -7.3% in the placebo group and -
14.9% in the orlistat group (nominal p<0.001).

HDL: The mean baseline HDL values in this subgroup was 0.85 mmol/L in each group. The

mean percent change from baseline to Year 4 was 12.9% in the placebo group and 11.6% in the
orlistat group (nominal p=0.3).
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TG: The mean baseline TG levels in this subgroup was 3.7 mmol/L in the placebo group and 3.6
mmol/L in the orlistat group. The mean percent change from baseline to Year 4 was -13.9% and
-15.6% in the placebo and orlistat groups, respectively (nominal p=0.5).

Fasting Insulin and Glucose

Insulin: Baseline fasting insulin levels were 83.6 pmol/L in the placebo group and 86.1 pmol/L
in the orlistat group. The mean change from baseline to Year 4 was -15.7 pmol/L in the placebo
group and -24.9 pmol/L in the orlistat group (nominal p<0.001).

For those subjects with baseline fasting insulin levels > 90 pmol/L, the mean changes from
baseline to Yedr 4 were -37.5 pmol/L and -47.0 pmol/L in the placebo and orlistat groups,
respectively (nommal p=0.002).

Glucose: Baseline fasting glucose levels were 4.6 mmol/L in both groups. The mean changes
from baseline to Year 4 were 0.23 mmol/L and 0.12 mmol/L in the placebo and orlistat groups,
respectively (nominal p<0.001).

Blood Pressure

Systolic Blood Pressure: The baseline SBP values were 130 mmHg in each group. The mean
change from baseline to Year 4 was -2.6 mmHg in the placebo group and -4.1 mmHg in the
orlistat group (nominal p<0.001).

Diastolic Blood Pressure: The baseline DBP values were 82 mmHg in each group. The mean
change from baseline to Year4 was -0.9 mmHg and -1.9 mmHg in the placebo and orlistat
groups, respectively (nominal p<0.001). :

For those patients with baseline SBP values > 140 mmHg, the mean changes from baseline to
Year 4 were -8.7 mmHg in the placebo group and -11.4 mmHg in the orlistat group (nominal
- p=0.002). o
For those patignts with baseline DBP values > 90 mmHg, the mean changes from baseline to
Year 4 were -6.3 mmHg in the placebo group and -8.0 mmHg in the orlistat group (p=0.006).

Pulse: The mean baseline pulse rates in the placebo and orlistat groups were 75 bpm. The
average change from baseline to Year 4 was -5.3 bpm in the placebo group and -6.5 bpm in the
orlistat group (nominal p<0.001).

Waist Circumference: The average baseline waist circumference was 115 cm in both groups.
The mean change from baseline to Year 4 was -4.0 cm in the placebo group and -5.8 cm in the

orlistat group (nominal p<0.001).

Development of Impaired Glucose Tolerance in Patients with Normal Glucose Tolerance at
Baseline
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Although the incidence of the development of impaired glucose tolerance in patients with normal
glucose tolerance at baseline was lower in the orlistat compared with the placebo group the
difference was not statistically significant (nominal p=0.2).

Cumulative Incidence of IGT in Patients with Normal Glucose Tolerance at

Baseline by Time to First Occurrence - I'TT

Time interval Placebo Orlistat

of occurrence # patients # cases Cumul rate # patients # cases Cumul rate
Dayl - - 1310 ' 1297

169 1148 65 0.057 1235 74 0.060
365 939 53 0.110 1098 38 0.092
533 771 30 0.145 973 36 0.126
729 636 24 0.177 867 20 0.146
897 483 19 0.210 755 32 0.182
1093 425 18 0.242 659 30 0.220
1261 336 15 0.276 537 23 0.253
1457 306 12 0.305 488 15 0.276

Development of Diabetes in Patients with Impaired Glucose Tolerance at Baseline

As shown in the table below, there were about 16 more cases of diabetes mellitus in the placebo
group than would be expected under the null hypothesis of equal survival distributions (logrank p
<0.01). The odds ration for the development of diabetes in the orlistat. group was 0.55 (0.38,
0.80). -

Cumulative Incidence of Diabetes n Patients with IGT at Baseline by Time to
First Occurrence - ITT

Time interval Placebo Orlistat

of occurrence . # patients # cases Cumul rate  # patients # cases Cumul rate
Day 1 345 352

169 324 16 0.049 337 3 6.009
365 285 10 0.083 316 9 0.037
533 246 9 0.116 293 4 0.050
729 217 10 0.157 268 5 0.068
897 171 8 0.196 238 10 0.107
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Cumulative Incidence of Diabetes n Patients with IGT at Baseline by Time to
First Occurrence - ITT

Time interval Placebo Orlistat
of occurrence

# patients # cases Cumul rate  # patients # cases Cumul rate

1093 145 7 0.235 207 0.163
1261 117 6 0.274 171 4 0.183
1457 110 2 0.288 160 1 0.188

The following figure provide the percent of new cases of diabetes by 6-month interval in those
patients who had IGT at baseline. The largest difference between groups in the percentage of
new cases of déabetes occurred during the first 6 months of the study.
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6.1.5 Clinical Microbiology
N/A
6.1.6 Efficacy Conclusions

-

Treatment with orlistat 120 mg TID reduces the risk of developing type 2 diabetes in patients
with impaired,ibut not normal, glucose tolerance.

7 INTEGRATED REVIEW OF SAFETY
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7.1 METHODS AND FINDINGS

7.1.1 Deaths

Seven placebo and 2 orlistat-treated patients died during or recently following trial participation.
Two additional placebo patients died after study participation. The following table provides
details about these deaths.

s of Patie De
Placebo - Cause of Death Last Trial Day ~ Day of Death

) _
54 year old male Ruptured AAA 1093 ]
40 year old male Pancreatitis 542 ]
48 year old female MI 284 ]
45 year old femnale MI 980 ]
51 year old male 1 Renal Cell Carcinoma 1319 |
52 year old male MI 1059 ]
54 year old female MI 387 ]
Orlistat :
53 year old male MI 502 ]
45 year old male Suicide 82 { |

7.1.2 Other Serious Adverse Events

Thirteen percent of placebo and 15% of orlistat patients reported at least one serious adverse
event during the course of the 4-year study. Of note, 9 placebo and 17 orlistat subjects reportedly
developed cholelithiasis (7 subjects in each group developed cholecystitis). There were no
imbalances between groups for reports of pancreatitis or renal stones. -

7.13 Dropoﬁts and Other Significant Adverse Events

71.3.1 Overall profile of dropouts

Of the dropouts that were related to safety, 125 orlistat and 67 placebo subjects discontinued
treatment prematurely because of an adverse event.

7.1.3.2 Adverse events associated with dropouts
The difference between groups in the number of dropouts due to an adverse events was due

almost entirely to events related to the GI tract, such as fatty/oily stools, abdominal pain, and
fecal incontinence.
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7.1.3.3 Other significant adverse events

None

7.1.4 Other Search Strategies

None

7.1.5 Common Adverse Events

By far and not surprisingly, the most comment adverse events were related to the GI tract (See
Table in Appemhx) The following events were reported during the first year of the study by at
least 5% of subjects in the orlistat group and at least double the incidence of that in the placebo
group: Fatty stool (43% vs. 5%), fecal urgency (18% vs. 5%), flatus with discharge (11% vs.
1%), oily evacuation (9% vs. 0.4%), and oily discharge (7% vs. 0.1%). The incidence of these
events decreased as a function of the trial duration.

7.1.5.1 Eliciting adverse events data in the development program

It is known from previous experience in clinical trials with orlistat that there is a relatively high
incidence of adverse events reported within the gastrointestinal (GI) system. To ensure
consistency across study centers in identifying those GI adverse events thought to be potentially
related to orlistat, Roche formulated a dictionary of standard terms. Each investigator received
this dictionary within the protocol appendices to be used when reporting an adverse event related
to bowel habit (Table below). Items marked with an asterisk (*) in this dictionary were always
considered to be adverse events and appear in this list in decreasing order of clinical significance.
Unasterisked items may represent variations in normal defecation patterns and therefore were
considered to be adverse events only when described as bothersome by the patient. The
following are rules the investigators used when recording defecation patterns that occurred as a
complex (i.e., more than one defecation pattern occurring at the same time):

1. If the most g::scriptive term for the complex was any asterisked (*) term, this single term was
to be recorded as the adverse event.

2. If the most descriptive term was not an asterisked (*) term, and any term(s) marked with (*)
occurred as part of the complex, the most descriptive term was to be recorded as a separate
adverse event. All of the asterisked (and any remaining unasterisked term(s)) were listed on a
single adverse event entry line. The term on this line that appeared highest on the list in the Table
below was chosen as the preferred term by the sponsor.

3. If it was not possible to choose one term as the most descriptive, then each symptom
that occurred as part of the complex was recorded on the same adverse event entry

line of the CRF. The term that appeared highest on the list in the Table below was later
chosen as the preferred term by the sponsor.
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Any symptom not in this dictionary that occurred simultaneously with a defecation pattern
symptom or symptoms was to be recorded as a separate adverse event. Investigators were
discouraged from using the terms "constipation" or "diarrhea" in describing defecation patterns.

Preferred Term ] Definition

7.1.5.2 Appropriateness of adverse event categorization and preferred terms

The sponsor’s adverse event categorization and use of preferred terms Were appropriate.

7.1.5.3 Incidenee of common adverse events

By far and not surprisingly, the most comment adverse events were related to the GI tract (See
Table in Appendix). The following events were reported during the first year of the study by at
least 5% of subjects in the orlistat group and at least double the incidence of that in the placebo
group: Fatty stool (43% vs. 5%), fecal urgency (18% vs. 5%), flatus with discharge (11% vs.
1%), oily evacuation (9% vs. 0.4%), and oily discharge (7% vs. 0.1%). The incidence of these
events decreased as a function of the trial duration. '

7.1.5.4 Common adverse event tables

The table below provides the common (> 2% incidence in the orlistat group) adverse events
during the first year of the trial.
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See Appendix for a complete listing of all adverse events.

7.1.5.5 Identifying common and drug-related adverse events

Given its pharmacodynamic mode of action to inthibit breakdown and absorption of dietary fat,
GI adverse events such as flatulence, cramping, loose stools are common orlistat-related adverse
events.

7.1.5.6 Additignal analyses and explorations

&
In orlistat-treated patients, the most frequent gastrointestinal adverse event (also the most
frequent adverse event) that was possibly and probably treatment-related was fatty/oily stool
during each year of treatment. The incidence of possibly and probably treatment-related
fatty/oily stool in orlistat-treated patients was 38% and 5% in year 1, 21% and 5% in year 2, 13%
and 2% in year 3, and 7% and 2% in year 4. Other common gastrointestinal adverse events that
were possibly or probably treatment-related included stools soft, flatulence, increased defecation,
abdominal pain, liquid stools, and gastritis for different years of treatment. -

7.1.6 Less Common Adverse Events

There were no other adverse events that appeared to be drug-related.
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7.1.7 Laboratory Findings

7.1.7.1 Overview of laboratory testing in the development program

Fasting blood samples were collected from each patient for laboratory assessments. Samples
were obtained prior to taking study medication for that day. All laboratory work was analyzed by
a qualified central laboratory/ ~——————————"7~that provided each study center with
standard operating instructions for sampling, handling, and dispatch of laboratory specimens.

7.1.7.2 Selection of studies and analyses for drug-control comparisons of laboratory values

N/A

7.1.7.3 Standard analyses and explorations of laboratory data

7.1.7.3.1 Analyses focused on measures of central tendency

The following section provides the mean changes from baseline to Endpoint for various standard
laboratory parameters.

Hematocrit: The average hematocrit value did not change in the placebo group and decreased by
0.01 in the orlistat group.

Platelets: The average platelet values changed by approXimately 20 x 10°/L.

ALT: The mean ALT value decreased by 3.3 U/L in the placebo group and 4.3 U/L in the orlistat
group. -

AST: The mean AST value decreased by 0.6 U/L in the placebo group and 0.3 U/L in the orlistat
group.

GGT: The average GGT value decreased by 0.3 U/L 1n the placebo group and 3.0 in the orlistat
group.

Calcium: The average calcium level did not change in either group.

BUN: The average levels of BUN decreased by 0.01 mmol/L in the plaoebé group and 0.01 in
the orlistat group.

Creatinine: The average creatinine level increase by 1.7 umol/L in the placebo group and
decreased by 0.3 umol/L in the orlistat group.

7.1.7.3.2 Analyses focused on outliers or shifts from normal to abnormal
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Levels of lymphocytes were markedly low (< 1.0 x 10°/L) more often in the orlistat than the
placebo group, throughout the 4 year study. The incidence rates for Years 1, 2, 3, and 4 were
1.3% and 0.8%; 1.5% and 0.8%; 1.9% and 1.2%; and 3.3% and 2.7%, (orlistat vs. placebo)

respectively.

Levels of GGT were markedly high (> 120 U/L) more often in the orlistat than the placebo group
during the first 3 years of the trial. The incidence rates for Years 1, 2, and 3 were 2.4% and
1.3%; 2.5% and 1.8%; and 2.2% and 1.9% (orlistat vs. placebo) respectively. The incidence rates
for Year 4 were 1.8% and 2.4% for orlistat and placebo.

-
7.1.7.4 Additional analyses and explorations

None

7.1.7.5 Special assessments

Based on its pharmacodynamic mechanism of action, orlistat is known to inhibit the absorption
of fat-soluble vitamins and beta-carotene. Therefore, the following analyses of vitamin levels
was performed. '

The mean changes in serum vitamin A levels from baseline to Year 4 were -0.19 umol/L in the
placebo group and -0.23 umol/L in the orlistat group (p=0.02).

The mean changes in serum 25(OH)D levels from baseline to Year 4 were -13.1 nmol/mL in the
placebo group and -17.1 nmol/mL in the orlistat group (p<0.001).

The mean changes in serum vitamin E levels from baseline to Year 4 were 0.35 umol/L in the
placebo group;and -2.8 umol/L in the orlistat group (p<0.001).

The mean ch;nges in serum vitamin K levels from baseline to Year 4 were 0.06 ug/L in the
placebo group and -0.09 ug/L in the orlistat group (p<0.001). The mean values for prothrombin
time (normalized ratio) did not change in the placebo group and decreased by 0.04 in the orlistat

group.

The following figures apply to those patients who had normal fat-soluble vitamin levels at
baseline.

Approximately 4% of placebo and 5% of orlistat subjects had two or more consecutive low
vitamin A levels during the trial.

None of the placebo and 0.2% of the orlistat patients had two or more consecutive low 25(0OH)D
levels during the trial.
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Half of one percent of the placebo subjects and 3% of the orlistat patients had two or more
consecutive low vitamin E levels during the study.

No patient in either group developed a low serum vitamin K level during the study.

Reviewer Comment: Although the reference ranges for serum 250HD vary depending on the assay
used, many laboratories consider vitamin D levels above 10 nmol/L as normal. Emerging data,
however, suggests that 250HD levels below 50 nmol/L are associated with suboptimal levels of
serum iPTH and some investigators consider 250OHD levels below 50 nmol/L as representing
vitamin D insufficiency’.

At baseline, 832 placebo subjects and 888 orlistat subjects had baseline 25OHD levels > 50 nmol/L.
During the triala454 (55%) of the placebo subjects and 684 (77%) of the orlistat subjects developed
two or more consecutive 250HD values < 50 nmol/L.

Given the this study was conduced in Sweden, it is not surprising that more than 40% of the
subjects had baseline serum 250HD levels below 50 nmol/L.

That more orlistat-treated compared with placebo-treated subjects developed levels of 250HD
below 50 nmol/L is not unexpected based on the pharmacodynamic action of orlistat and the results
of previous studies. The approved labeling appropriately recommends that all patients who take
orlistat receive a daily supplement that contains fat-seluble vitamins.

Note: subjects in XENDOS did not receive universal vitamin supplementation.

The following special laboratory assessments were made, as they relate to the possibility that
orlistat could interfere with absorption of calcium and/or vitamin D, and therefore affect PTH
and bone metabolism.

Serum Osteocalcin: The mean levels of serum Osteocalcin, a marker of bone resorption,
increased by 0.4 ug/L in the placebo group and 0.3 ug/L in the orlistat group.

PTH: The mear¢levels of PTH increased by 12 and 15 ng/L in the placebo and orlistat groups,
respectively. —

Body Composition was assessed by computed tomography in a subset of patients from two
clinical sites. Of greatest interest is the change in visceral fat content, measured at the level of
L4.

At baseline the mean visceral fat content was 183 cm? in the placebo group and 196 cm? in the
orlistat group. The mean changes from baseline to Year 4 were -15 cm? and -31 e in the
placebo and orlistat groups, respectively. The mean per