SCIENTIFIC DISCUSSION b

1. Introduction @

Obesity is a chronic and highly prevalent illness which is frequently associated with n @and
sometimes fatal diseases. It is a complex disease of multifaceted aetiology (including epi¥1 ental
factors and genetic predisposition), with its own disabling capacities, pathophysiology and bidities.
Some of the complications of obesity include type 2 diabetes mellitus, dyslipidaemia @ iovascular

disease, arthritis and cancer.

Non-pharmacological options for treatment include nutritional education and @tion (usually
caloric restriction), behaviour modification, and increased exercise. In severe obes ery low caloric
diets and surgery may be used. Pharmacological options are only consideredgas adjunct to dietary
measures. There are a few antiobesity agents available. They can be divided i rally acting anoretic
agents and drugs that inhibit the absorption of nutrients. There are numerm@ptomatic treatments of
the metabolic complications of obesity (antihypertensive drugs, hy;@e ic agents, antidiabetic

drugs).

Smoking is a well-known risk factor for the development of cardi @ar disease, chronic obstructive
pulmonary disease, and lung-cancer and therefore represe%wajor public health concern.
Approximately 1.3 billion people currently smoke worldwide g is estimated to be responsible
for 4.9 million premature deaths each year, a figure expected towearly double by 2020. Many people have
difficulty with quitting, nicotine dependency being strong. tion to counselling programs, there are
several options for pharmacotherapeutic interventi(\] ine replacement therapy (NRT), and
bupropion (Zyban®). The latter, originally developed as antidepressant, is a noradrenalin, dopamine,
serotonin re-uptake inhibitor and a non-competitive ine receptor antagonist. Both are marketed as an
aid to smoking cessation, and have an efficacy rat mroximately 20-30% abstinence at an average of
3 months treatment. Q

Rimonabant is a selective antagonist of c&lzinoid type 1 (CB1) receptor. Rimonabant is the first
member of a new class of compounds t et a novel physiological system, the endocannabinoid
system (ECS). The cannabinoid system mn shown to be involved in the central regulation of food
intake and the central nervous syst m@ reward system. CB1 receptors were first found in the brain,
and later in several human tissues, i adipocytes.

The proposed indications for abant were: Management of multiple cardiovascular risk factors,
weight management, type 2 di dyslipidaemia, smoking cessation and maintenance of abstinence.

In adults, the recommeng sage is one rimonabant 20 mg tablet daily to be taken in the morning
before breakfast. Ri@ dhas not been studied in patients less than 18 years old.

This application complete and independent application concerning a new active substance

according to ar@ 1) of Directive 2001/83/EC.
L 4

2, Qu@pects
Intro@

Z I is presented as film-coated tablets containing 20mg rimonabant INN. The product is packaged
-aluminium blisters and in HPDE bottles closed with a child-resistant tamper-proof polypropylene
ew cap.
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Active Substance b

Rimonabant is a fine powder, white to practically white. Two different polymorphic forms (1 and 2%
been identified during development. Form 1 has been used from the beginning of the pharm
development to the end of Phase 3 clinical studies. Form 2, identified after the start of Phage ies,
was selected for product development. The two forms have very similar physico-chemical c stics.
As rimonabant is practically insoluble in water, the drug substance has been micronize increase
particle surface area and thus, facilitate dissolution, and to ensure blend homogeneity durug product
manufacture.

° Manufacture \Q

The quality information in Module 3 of the dossier has been supplement Qﬁtailed confidential
information on the synthesis of rimonabant in the Restricted Part of an substance master file

(EDMF, ASMF ).

Acceptable specifications on starting materials, intermediate, solven Xagents have been presented
(in the restricted part). The submitted data are considered to be acc

Process impurities originating from each of the starting nd from synthesis have been
adequately discussed. Organic impurities have been synthesiséd and characterised by spectroscopy. The
presence or absence of impurities has been examined b ctroscopy and/or chromatography in all

batches, including those used in toxicology and clinical

Crystallisation studies confirm that polymorphic for ig routinely produced by the synthesis.

e  Specification Q

The specification includes relevant tests for y (HPLC) related impurities, residual solvents, etc.

In addition, the particle size distribution ism ecified (laser granulometry).

The final specification for rimonabant on batch analyses for three consecutive industrial scale
batches, several toxicological and cl%atches, and stability data. The analytical methodology has
been validated to meet the requireub e ICH guideline Q2B, Validation of Analytical Procedures.

e  Stability O

Data from primary stabilit ics in the solid state demonstrate that under stress condition, rimonabant
is stable to high tempera @ nd/or humidity, but is very slightly sensitive to intense light. In hydro-
alcoholic mixture, ri%aba stable at 80 °C, but is sensitive to light and to oxidants.

Three pilot scaled % of form 2 have been stored in the proposed packaging for routine storage for at
least 12 months 65% RH and 6 months at 40°C/75% RH.

No significant %s in the results of the routine tests for appearance, water content, related substance,
assay and p hic form were observed for any of the batches for the reported duration of storage up
to 12 montRs ard 6 months respectively. There is no significant formation of impurities The assay results
remai pecification and X-Ray studies indicate there is no change of the polymorphic form. The
propo&st period of 24 months is considered to be acceptable.

%
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Medicinal Product b

e  Pharmaceutical Development @

The development of the finished product has been well performed and explained and is satisfwt\%
The permeability of the drug substance has been determined in Caco-2 cells at pH 6.5 and_i nd to be
high. Rimonabant is therefore classified as a Class 2 substance considering solubility a @ prmeability
properties, according to the Biopharmaceutics Classification System (BCS).

However, considering the low solubility, both particle size and physical form are c ed:

The excipients are commonly used in medicinal products for oral use. Also the @mgs are usual and
suitable for the product.

polymorphic form 1, whereas the commercial product is a tablet containifig rimonabant polymorphic form
2. These differences in dosage form and polymorphic form have goé xplained and justified with
‘bridging’ bioequivalence studies. The bioequivalence studies de ated that there is bioequivalence
between the film-coated tablets intended for marketing and the @ apsules used in Phase 3 studies,
independent of polymorphic form or solid dosage form whemgth®®dissolution profiles in pH 6.2 are
similar.
In addition, during further development the colour of th@l g changed from blue (indigotoxin) to
white (titanium dioxide). The tablets cores remainec& 1 and, except for the dye, the coating
formulation also remained the same. These differences aféyconsidered to be minor and of no clinical
significance in the satisfactory performance of the m@d product.

e  Manufacture of the Product Q

A standard process of wet granulation is uMhis has been validated and optimised with regard to a

number of variables. O

e  Product Specification

The phase 2B and phase 3 clinical studies were performed with ({ﬂ containing Rimonabant

The release specification includes % ant tests with validated methods and limits for appearance and
identification, assay ( HPLC ),@rmity of content, degradation products, dissolution, microbiological
purity etc.

The shelflife specification i
Batch analyses confirm tk @
is under control.

e Stability of the%ct

The tablets ht@o be marketed have been studied at 30°C/65 % RH and 40°C/75 % RH. In addition,
results frmt}: on prototype formulations not intended for the market have been used as supportive
data.

No sigmtficant changes in the results of the routine tests for characters, dissolution, assay and degradation
produ re observed for any of the batches for the reported duration of storage.

atical with regard to assay ( no change ).
sfactory uniformity of the product and indicate the manufacturing process

ablets were also evaluated for their photostability according to ICH Q1B. The results of this study
ducted under intense light demonstrate that the product is stable: No degradation products are formed,
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and dissolution is unaffected. In general the results support the shelf life and storage conditions as defin,
in the SPC.

L 4
In general satisfactory documentation has been provided to confirm the acceptable quali this

medicinal product, and no major objections have been raised during evaluation. The druf stance is

Discussion on chemical, pharmaceutical and biological aspects :{Q

adequately characterized and the specification is acceptable in view of the route of s is and the
various ICH guidelines. The solid drug substance is stable with respect to degradation&

Concerning the finished product, the release specification and in-process contro, ntee consistent

control of the product quality. The drug product is stable with respect to degradation®

3.  Non-clinical aspects K@
Introduction @

Pivotal toxicology studies were performed according to GLP. Ex eviews of histopathological data
were not always performed according to GLP. The safety gy studies (conducted prior to
guideline publication) were not conducted under formal GLP es; the supplemental studies on vital
functions were conducted according to GLP regulations. O

Pharmacology \

Rimonabant is a selective CB1 antagonist. O

At present, two types of cannabinoid receptors@aeen characterized, CB1 and CB2. CB1 is widely
distributed in the CNS with high concentratigns in the basal ganglia, hippocampus, cerebellum, and parts
of the limbic system. CB1 is believed to the ‘motivation/reward’ system in the brain and to be
involved in the regulation of appetite a ¢ addiction. There is evidence that CB1 is expressed
peripherally, particularly on adipocytes, at this receptor subtype may be involved in the regulation
of lipolysis. Much less is known ab® ; this receptor subtype is expressed in lymphoid tissues but its
function is currently unknown. Intg n of cannabinoids with other receptor types than CB1/CB2 have
also been reported and it has beg lated that such ‘non-classical’ cannabinoid receptors may play a
role for the physiological efft{ ghdocannabinoids and other cannabinoid derivatives.

®  Primary pharmacod@
Binding studies de\ated that rimonabant is a potent (pKi 8.4) and selective ligand for CB1
receptors. It had a affinity to Galanin,, MCs, opioidy, and PCP receptors. Similarly, in enzyme
interaction exp with a variety of enzymes, rimonabant was found to activate COX; at 10 uM; no
activation n at 1 puM. Functional in vitro studies confirmed its potent (pA, 7.98 — 8.85) and
%ptor antagonistic activity.

dministration of rimonabant reversed the inhibition of the isoniazid-induced increase in
cerebr, P levels produced by cannabinoid agonist WIN55212-2 (IDs, value of 0.3 mg/kg), without
i sal cGMP levels. Turning behaviour in mice induced by unilateral intrastriatal injection of
12-2 was dose-dependently antagonized by rimonabant after oral or intraperitoneal
tration (IDs, values of 0.22 mg/kg and 0.12 mg/kg, respectively). WIN55212-2-induced
hermia and psychomotor effects in mice and rats, including ring-immobility and "pop-corn" effects
in mice and barrel rotation in rats, were potently and dose-dependently antagonized by rimonabant
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(administered either i.p. or p.o.; with IDs, values ranging from 0.2 to 1.7 mg/kg). The antagonism
WINS55212-2-induced hypothermia in mice by rimonabant (2.78 mg/kg, p.o.) was long-lasting.

In models for obesity, oral administration of rimonabant (1 and 3 mg/kg) caused a long-lastim
selective inhibition in sucrose drinking (75 and 70 %, respectively) and eating of a cane-sugar
(carbohydrate) diet. Repeated oral administration of rimonabant (3 mg/kg/day; for 12 days)als%
the intake of the preferred high-fat diet (37 %) and the total energy intake in obese rats (b 0). A
marked decrease in body weight gain (93 %) was found in obese rats after 3 mg/kg/day of fmonabant.
Similar (but less marked) effects were found in lean rats. The weight reducing effect of ri abant (72 %
after 10 mg/kg/day for 4 weeks in obese rats) was partly dependent on periphera abOlic effects,
possibly mediated by an increase in adiponectin secretion from the adipo Ritmonabant (10
mg/kg/day) also reduced known risk factors associated with obesity, includi@ ion of elevated

levels of serum leptin (81 %), insulin (78 %), glucose (67 %) and restoring, the lipid profiles
(triglycerides, cholesterol, HDLc / LDLc ratio).
ue—in&

Rimonabant reduced nicotine self-administration at 0.3 mg/kg and ¢ nicotine seeking at 1
mg/kg in the self-administration paradigm and at 3 mg/kg in the con%led place preference test in
several animal models.

e  Secondary pharmacodynamics Q

The anxiolytic and antidepressant effects of rimonabant were %d after a single oral administration at
doses ranging from 10 to 100 mg/kg in male mice, using@; ry of five tests. Rimonabant increased
significantly the number of shocks (0.3 mg/kg) in the ;\ rinking test, as did diazepam (3 mg/kg).
Rimonabant significantly increased percentage of time speftinto open arms at 10 mg/kg in the elevated
plus-maze test and did not affect the number of en, into closed arms; diazepam produced a similar
effect at 3 mg/kg. Rimonabant significantly decreas@mobility time from 3 mg/kg, p.o. in the forced-
swimming test; fluoxetine produced a similar effectdat 30 mg/kg. Finally, rimonabant slightly enhanced
the sexual motivation of sexually naive male rats did not globally modify the copulatory behaviour of
sexually experienced male rats.

e  Safety pharmacology programme

Effects on the CNS (mouse, singleonal @6se) were particularly noted at dose levels > 30 mg/kg. Single
oral administration of rimonabant @i ced an increase in global activity followed by sedation and
decreased body weight. These @ were more marked at 100 mg/kg, and associated at this dose level
with decreased muscle tone aired motor coordination. A decrease in body temperature and in
spontaneous motor activity %so observed at 30 mg/kg.

Rimonabant did nat mo the threshold dose of pentylenetetrazole required to produce clonic

convulsions, but sh((Nl non-dose related propensity to potentiate tonic convulsive activity at dose

levels >10 mg/kg @ and increased mortality from 30 mg/kg. In view of these findings and of the

convulsions obs the toxicology studies with mice, rats and monkeys, the applicant was requested

to study moge i, depth the proconvulsive activity of rimonabant. The results described in the literature

and obtainé} e applicant indicated a proconvulsant potential for rimonabant in animals when
ith

combingd hysical or chemical seizures inducers, or with stressful conditions. Rimonabant had no
effect nal excitability in animals when administered alone. According to literature data, this
proco nt effect was likely to be related to the blockade of an existing endogenous cannabinoid tone.
EEG; id not indicate any abnormality.

fety pharmacology studies suggested that at the dose-levels tested, rimonabant did not produce
ajor adverse effects on the cardiovascular, respiratory, renal and gastrointestinal systems.
trophysiology findings included inhibition of the Ik, channel in CHO cells transfected with hERG
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(ICsp = 2.79 uM) and a prolongation of the action potential in isolated rabbit Purkinje fibres at 3 uM a
higher. However, no QT prolongation or other ECG changes were seen in anaesthetised dogs after do
up to 100 mg/kg, i.d.

e  Pharmacodynamic drug interactions 24 \%

9

Pharmacokinetics \Q

The metabolic fate and disposition of rimonabant were assessed in five anima@s, i.e., mouse, rat,
rabbit, dog, and macaque. Rimonabant was rapidly absorbed following ora iflistration, with peak
concentrations occurring generally within 1 to 3 h after dosing in rats, v and macaques. Oral
bioavailability was low to moderate (12% in male rats, 46% in female rats, 18% in male macaques); this
was due to extensive first pass metabolism. Rimonabant exposure increged in a dose-related manner in
animals. A sex related difference in rats was noted; where female @s higher rimonabant plasma

No non-clinical studies on pharmacodynamic drug interactions were carried out.

levels than males, which was attributed to higher metabolism in teady state pharmacokinetics
generally occurred within 1 week during once-daily dosing.

The apparent volume of distribution of rimonabant following%enous administration was larger than
the total body water (0.7 L/kg) in rats (11.5 L/kg) and mac@a 4.4 L/kg). Extensive tissue distribution
of radioactivity was noted in rats, with transfer of radi(m cross the blood-brain barrier and also to
the embryo and fetus across the placenta. The tissues withéhe greatest uptake were the liver, adrenals,
brown fat, kidneys, lymph nodes; more than 3- fol umulation following repeated once-daily doses
was noted in the thyroid, spleen, plasma, thymus lgand brain. There was no uptake or retention in
pigmented tissue (eye-melanin) of rats. Rimonabant®was bound very extensively (up to 100%) to animal
and human plasma proteins in vitro and did not ibute extensively into red blood cells. The extensive
distribution in vivo in spite of the high plasma protein binding indicated a higher affinity of the drug-
related material to tissues compared to pla@

In all species, the metabolic pathw
metabolism on the piperidine mo
metabolites. In plasma, SR141715 3

rimonabant involved amidohydrolysis, multistep oxidative
further glucuronidation of the acid and hydroxy phase 1
polite was the predominant metabolite in humans, mice, rats, and
macaques. Since the formatm this metabolite was accompanied by the formation of N-
aminopiperidine (NAP), a m% with genotoxic structural alert, further clarification on the formation

&

and metabolism of this compOund was requested by the CHMP during the procedure. In summary, the
NAP-exposure after a the @ ic dose of rimonabant (20 mg/day) was estimated to be about 240 pg of
NAP per day; the estimated ®posures to NAP in rats and mice suggested that there were large margins to
human exposure in the%earcinogenicity studies (about 140-5000 in rats and 150-780 in mice, depending on
gender and dose); t@ere no liver tumours in the mouse carcinogenicity study or in male rats, and the
liver adenomas n female rats could be explained by other mechanisms. These findings were
reassuring. Th plicant committed to further clarify the metabolic fate of NAP as a post-approval
follow-up

db

m X
Rimo & long terminal half-life in rats (7.3 h) and macaques (20 h) and a medium clearance in
iesn~1 L/h/kg). Rimonabant and its metabolites were mainly excreted in the faeces (>70% of

the raé ve dose) via bile, with only a small amount eliminated in urine in mice (<2%), rats (<1%),
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Repeated administration of rimonabant resulted in an increased CYP2B (and to a lesser extent CYP1
2C, 2E and 3A) activity in mice and rats, but not in macaques. In vitro studies with human hepatoc
did not demonstrate induction of CYPIAI, 1A2, ITA, IITA. é

Toxicology q\%
® Single dose toxicity K

Acute toxicity studies were performed in both rats and mice using oral and intraperito
and rats, mortality occurred from day 4 or day 2 after oral or intraperitoneal admipi
By the oral route, the observed maximum non-lethal doses were 1000 mg/kg in r
500 mg/kg in male mice. By the intraperitoneal route, the observed maximum n

mg/kg in both species. Both mice and rats showed clinical signs evocai%r

es. In mice
, respectively.
emale mice and
ethal dose was 60
ealth deterioration
(decubitus, prostration, decreased activity, weakness, piloerection, soi ogenital area, nasal

discharge); mice had clonic convulsions in the highest dose groups. K

®  Repeat dose toxicity @

Repeat-dose toxicity studies were conducted orally by gavage i p to 13 weeks (maximum dose
varying from 60 to 500 mg/kg/day), rats up to 6 months dose varying from 15 to 500
mg/kg/day), dogs up to 3 months (maximum dose varying r@ to 60 mg/kg/day) and cynomolgus
monkey (macaque, Macaca fascicularis) up to 1 year (maxi se varying from 12 to 45 mg/kg/day).

Following rimonabant administration, adverse clinicam, which varied by species, were observed
from 60 mg/kg/day in the mouse (piloerection, hunc osture, lethargy with partially closed eyes, cold
to touch, prostration, convulsions), from 6 and 40 @g/day in the female and male rat, respectively
(thinness, dried blood on the muzzle, reddening @swelling around eyes and red exudates/lacrimation
from the eyes, soiled urogenital area, piloerectiofy, dehydration, hypotonia, weakness, loss of balance,
prostration, hyperesthesia, hyperexcitabilit d clonic convulsions), from 1 mg/kg/day in the rabbit
(decreased defecation and urination), froﬁ)3 15 mg/kg/day in the dog (ptyalism from 5 mg/kg/day
upwards; tremors, red conjunctiva, ataxids omotility, aggressiveness and startling movements) and
from 12 mg/kg/day in the macaqug (%sed activity, weakness, somnolence, loss of balance, ataxia,
prostration, decubitus, coma, tremogs*an onic convulsions). Recovery from the adverse effects (clinical
signs, body weight changes and @ decreased food consumption) was generally observed despite
continuation of treatment.

Mortality occurred at the st doses tested and within the first few days or weeks of dosing. In rats, it
occurred in males at dose '@ >120 mg/kg/day or >250 mg/kg/day and in females from 60 mg/kg/day.
In mice, treatment-related m@itality was seen from 120 mg/kg/day. In rabbits, mortality occurred from 5
mg/kg/day. No death urred in the 3-month study conducted in the dog at doses up to 15 mg/kg/day. In
the 4-week macaq\@y, 1 female treated at 45 mg/kg/day was found dead on day 7; the remaining
macaques treate dose level were euthanized early in the study period due to their poor general
health condigiofiy, No%treatment-related mortality was observed in the 6-month and 1-year chronic studies

conducted a vels up to 16 mg/kg/day or 12 mg/kg/day.
4

CNS
"Hyp@ility" was reported in rodents from 30 mg/kg/day: hyperesthesia, tactile hyperesthesia or
vity to touch, excessive scratching, hyperexcitability, hyperactivity, hypermotility,
eness and combative behaviour. In dogs, at 15 mg/kg/day, aggressiveness and startling
ents were noted. Convulsions lasting a few minutes were seen in mice, rats and monkeys. In mice,
Isions were observed from 60 mg/kg/day, in rats from 6 mg/kg/day in females and from 40
g/kg/day in males, in macaques from 12 mg/kg/day. Rimonabant exhibited a non dose-related
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propensity to potentiate pentylenetetrazole-induced tonic convulsions in mice at dose levels >10 mg/
Thus, rimonabant may have some potential to produce adverse neurological effects; convulsions occu
at systemic exposures below (male rat), similar (female rat) or 2-3 fold (mouse, monkey) l@

therapeutic systemic exposure.
P
In CD-1 mice treatment with rimonabant was dose-dependently associated with neuropil N tion,
most notably in cortical areas, the hippocampus and septal nuclei. This was not obser &n rats or
cynomolgus monkeys, and in dogs the finding was not clear. In mice, neuropil @ation was
c

accompanied by dose-related increased glial fibrillary acidic protein (GFAP) i tivity (i.e.
reactive astrocytes indicative of neuronal damage) immunostaining. Applicant requested by the
CHMP to further clarify this issue during the procedure; however, the finding rem explained. Yet,
the lack of any other signs indicating a neuropathological process in rats, dogs a onkeys, despite a
reasonable effort to investigate this, largely diminished the concern regarding P signal in mice.

Skin abnormalities

An increased incidence of depilated skin areas, variously recorded as hair, loss“ef alopecia, was observed
in treated rats. In the one-year cynomolgus monkey study an incre&incidence of hair loss was
observed in the high dose males.

Bone marrow and haematology

In rats, an increase in the incidence of fatty involution of
mg/kg/day in the 4-week studies. In macaques, "acute change
were observed in most of the animals given 15 and 45 mg/
of fatty involution was observed at dose levels close N
observed in the bone marrow in the 6-month study in rats u

in macaques up to 16 or 12 mg/kg/day, respectively. O

ejmarrow was observed from 10
deséribed as oedema of the bone marrow
¥In dogs, a slight increase in the degree
ximum tolerated dose. No changes were
40 mg/kg/day, 6-month and 1-year studies

Immunotoxicity

Despite the lack of functional changes in the im e system in a 4-week immunotoxicity study in rats
and in the 6-month and 1-year toxicity st@n monkeys, slight haematological changes, including
leucopenia and lymphopenia in monkeysfWerc®noted in various toxicity studies at clinically relevant
doses. At high doses, associated with mdeterioration, other effects such as thymus atrophy and
decreased spleen weight were also notgd.

Liver

An increase in liver weight 1ze, hypertrophy of centrilobular hepatocytes with ground-glass
appearance of the cytoplas @perplasia of the smooth endoplasmic reticulum of hepatocytes at
electron microscopy were r&ved across rodent studies (rats and mice). These types of changes are
generally considered to icative of liver enzyme induction. Micro- and macrovesicular hepatocyte
steatosis was also observed™gocal hepatocellular necrosis occurred slightly more frequently in male rats
of the 40 mg/kg dos&up

Genital tract @

In male mige @ts testis, prostate, seminal vesicles and epidydimides were affected, which was
probably rel % the effects of rimonabant on prolactin and testosterone levels, as discussed under
reprodu‘:ti togicity below. In female rats, a reversible increase in ovarian (dose-related) and uterine

relati were observed in females at the end of the 6-month study from 10 mg/kg/day or at 40
mg/k réspectively.

Otrmonal changes
ease in plasma ACTH concentrations in the six-month rat study at 40 mg/kg/day in females was
seen? also relative weight of adrenals and corticosterone serum levels were increased.
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® Genotoxicity

The genotoxicity of rimonabant was evaluated in vitro in an Ames test, DNA repair test, and in a

mutation assay on mouse lymphoma cells, and the clastogenic potential in human lymphocytes

vivo rat micronucleus test. All of these studies gave negative results with the exception of the i&:
at

mutation assay in mouse lymphoma cells. In that study, a weak increase in mutation frequens all
colonies (reflecting chromosomal aberration) was observed in the presence of metabolic act

uM. This mutagenic effect was considered as not biologically relevant

e (Carcinogenicity O

The oncogenic potential of rimonabant was assessed in mice and rats. No treatment-felated proliferative
findings were observed in the mouse with doses up to 60 mg/kg/day (maximu dose), or in the
male rat up to 240 mg/kg/day. In female rat treatment-related neoplastic findin% observed from 20
mg/kg/day (mid-dose group) in the liver (increases in incidences of hepatoc enomas) and in the
female genital tract (increases in incidence of endometrial polyps and en%ial carcinomas in the
uterus and squamous cell carcinomas in the cervix and uterus). The genital tract®hanges were most likely
related to the decreased prolactin levels in these animals. The increa%ncidences of hepatocellular
hypertrophy, foci of cellular alteration and benign liver tumours in w‘ e considered to be adaptive
changes secondary to detoxification and metabolism and excretion onabant. With respect to the
occurrence of liver adenomas, there was no safety margin for herapeutic exposure. Adenomas
might have been a consequence of enzyme induction and the ¢ 0 t liver hypertrophy as well, and
were regarded as rodent-specific. Several other tumour and no@ur findings supported the probability
of a hormonal imbalance.

e Reproduction Toxicity

The effect of rimonabant on fertility and early emb ic development was assessed in male and female
rats and in female rabbits. In male rats, fertility :m affected up to 50 mg/kg/day. At higher doses,
there was a decrease in the weight of the testis%te, seminal vesicles and epididymal fat pad and a
decrease in the motility of the spermatoz& e changes on the male reproduction system were

attributed to reversible decreases in testosterone and prolactin concentrations in serum, since both
hormones play a major role on spermatdgenesis. These changes fully or partially recovered despite

continuation of dosing by day 91, and mpletely reversed 2 weeks or 4 months after cessation of
treatment. In rabbits no adverse the female reproductive system were seen. In female rats
(dosing for 2 weeks prior to mati onabant decreased the number of corpora lutea and fertility
index, and caused abnormal oestro icity. The effects on female fertility were attributed to decrease
in prolactin concentration in ser e to rimonabant treatment.

In pre/postnatal studies, ther ev1dence of rimonabant-induced developmental toxicity at doses up
to 20 mg/kg/day in rats an 5 mg/kg/day in rabbits. In rats, increases in litter loss were seen at 10
mg/kg/day and an increa ber of pups found dead before weaning was seen at maternal doses of 3

and 10 mg/kg/day. Ia,the deVelopmental toxicity studies in rabbits, maternal toxicity was seen at doses 5

and 10mg/kg/day; develgpmental toxicity was seen at 10 mg/kg/day as decreased litter size, increased

post-implantation l%creased foetal body weight, and increased malformations (anencephaly, micro-
ventricles, omphalocele).

Use of rimonabant is contraindicated during lactation (SPC 4.3 and 4.6); it should not be

ophthalmia and

L 4
Rimonabant transferred across the placenta and secreted in milk in rats; it may have inhibited the
pregnancy (SPC 4.6).

. olerance
i@ant was not irritating to the skin and eye in the rabbit and was not phototoxic or photoallergic in
nea pig.
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e  Other toxicity studies b
Dependence m
Rimonabant did not display reinforcing properties, but rather interfered with the establish
maintenance of the reinforcing process of compounds with dependence potential. Besid ies
demonstrating precipitation of cannabinoid withdrawal, no specific studies on withdea were
performed. The absence of appearance of clinical signs in toxicology studies with a &y period

indicated that rimonabant had no potential to produce a withdrawal syndrome.

Ecotoxicity/environmental risk assessment Q
Rimonabant is poorly soluble in water but is, nevertheless, expected to partition i M rganic phase of

ni
waste water and migrate to the aquatic part of the environment. Environ%effects testing for
rimonabant was performed using established models in algae (Pseudoki iella subcapitata),
zooplankton (Daphnia magna), rainbow trout (Oncorhynchus mykiss), and@led sludge respiration
inhibition. Using the results from most sensitive organism (rainbow trout);®a PNEC-value of 0.048

ug/litre was calculated.
@ated to be 0.026 pg/litre. The

@ erise the impact of rimonabant on

Using the forecast estimates by the applicant, the PECyfuce water W@
applicant was requested to carry out additional studies to further ¢
the environment; these will be done as post-approval follow-up

Discussion on the non-clinical aspects O

The pharmacological studies adequately characterised the preperties and principal primary and secondary
effects of rimonabant, as well as potential harmful s on essential organ systems. Receptor binding
and functional studies in several in vitro and in viv els demonstrated that rimonabant is a selective

CB1 antagonist. Several animal models demop§tr the potential usefulness of rimonabant for the
treatment of obesity-related conditions (and niegtine addiction). The safety pharmacology studies
identified the CNS and cardiac electrophySiology as possible targets for rimonabant with regard to
potential adverse effects in man. Effects CNS after a single oral dose comprised sedation and
decreased muscle tone. A proconvulsa tial for rimonabant was seen in animals when combined
with physical or chemical seizure in or with stressful conditions; this proconvulsant effect was
likely to be related to the bloc an existing endogenous cannabinoid tone. Despite some
electrophysiological findings, the nical results raised no concerns that rimonabant could increase
the risk of torsade-de-points or @cardiac arrhythmias at therapeutic doses in humans.

The results of the pharmac studies revealed a consistent picture across the species of the
absorption, distribution, lism, and excretion of rimonabant: rapid oral absorption, a low to

CE

moderate bioavailability, distribution (passes the blood-brain barrier and placenta), high protein
binding, extensive mgtab (major metabolites are the same in all studied species, including humans),
all metabolites observeéd,in humans were present in at least one animal species, long terminal half-life
with bile/ faeces be@; major excretory pathway, excreted in milk.

One of the major mctabolic pathways was hydrolysis of the amide bond that binds the piperidine ring to
& nabant molecule, producing the metabolite SR141715, which could, theoretically,
1dyl radical as N-aminopiperidine (NAP) in equimolar amounts. This compound is
cteria and may have other genotoxic properties. The applicant calculated that appreciable
AP was expected to be produced; no additional data about the metabolic fate of NAP was

muta
amou
presz hus, precise estimate of the risk for humans could not be made but the risk was most likely

ve , due to the large exposure margins and absence of tumour findings in the mouse and male rat.
licant committed to provide additional data on the issue as a post-approval follow-up measure.
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The results of the toxicology studies were consistent across species. Reduced weight gain or weight |
and sometimes decreased food consumption were seen at low doses of rimonabant in all species. Th
findings were likely to be due to a combination of the compound’s pharmacological effect and a g
health deterioration. At higher doses, detrimental effects on the CNS, with clonic convulsioas
hallmark, was the dominant clinical finding. Particularly in the macaques, this clinicalepi as

aggravated by fulminant stress reactions that could be lethal. These serious clinical symptoms ted a
reduction of the dose levels in the later studies, especially for the monkeys. There were no apparent signs
of a worsening with longer treatment times; on the contrary the clinical symptoms te p be worst
during the first few weeks and declined thereafter. Mortality, generally in conjuncti th signs of

overall health deterioration, malnutrition and stress, occurred at higher doses ice and rats > 120
mg/kg/d, macaques > 45 mg/kg/d). In contrast, ‘classical’ toxicological findings parse. There were
signs of involvement of the liver, kidneys and bone marrow, but none of these pm@ clear-cut evidence
of a direct toxicity of rimonabant.

The toxic profile of rimonabant was not fully characterized as the highest ex es to rimonabant in the
non-clinical safety studies were similar to the expected exposure in humlans after the therapeutic dose.
The highest doses used in the long-term studies corresponded to abou &mes higher exposures in rats
and 1.5 times in macaques; testing of higher doses was not feasible. @ the non-clinical studies could

provide no reassurance regarding margins to the clinical exp *Consequently, the safe use of
rimonabant has to rely more on the clinical safety data and o st-approval pharmacovigilance
programme.

No signs of genotoxicity were observed in a standard j ackage or in a mouse micronucleus test.
However, the applicant committed to further clarify the& vation of N-aminopiperidine.

to be species specific and due to enzyme induction and chronic hormonal imbalance with oestrogen

The tumour findings in the liver and female genital Q und in the long term rat study were considered
stimulation, respectively. Consequently, these tundotisg should not imply an increased risk for humans.

The most remarkable effects in the reprodug pxicity package were decreased viability index and pup

growth pre-weaning, in conjunction wi increased incidence of no milk in the stomach; the
mechanism(s) of these effects was not clear,®fit could be related to an effect on the suckling reflex. There
were malformations in the rabbitegnft foetal development studies (omphalocele and various CNS-
malformations) that could be due 6 fimonabant. Moreover, it is known that CB1 is expressed in many

parts of the developing brain and
a warning against the use of ri @

0

nt during pregnancy and in a contraindication during lactation (SPC

4.3 and 4.6). S
The finding of neuropil delation and increased GFAP staining in rimonabant treated mice, which
could be a signal of underlying neuropathology, was diminished by the lack of other signs.

Finally, the enviro impact of rimonabant needed further evaluation and additional studies; the
applicant committe%ﬂy out such studies as a post-approval follow-up measure.

.
4. Clin'c} ects
Intro ’N

Th al trials were performed in accordance with GCP as claimed by the applicant. Further, at the
equéstiof the CHMP, a GCP-inspection was carried out at two of the 60 investigational sites of study
-Europe” (at one investigator’s site in Netherlands and one in Sweden). The results of the inspection
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of both investigator sites demonstrated, that the data produced by these sites were verifiable and relia
and in line with the data reported to the CHMP.

The applicant has provided a statement to the effect that clinical trials conducted outside the co
were carried out in accordance with the ethical standards of Directive 2001/20/EC.

L 4 \
Pharmacokinetics K

The Phase 1 clinical pharmacology program included 36 studies. In addition, two p QK analyses

were performed using sparse data from a large number of patients included i hase III studies.
Rimonabant plasma concentration was determined by a LC/MS/MS method in PK studies.
Pharmacokinetic parameters were determined using non—compartment%odels. Population
pharmacokinetics analyses were conducted using WinNonmix and NONMEM

e  Absorption

Rimonabant was rapidly absorbed upon oral administration. The absorp&ate was dose dependent and
decreased with increased dose. Peak plasma concentration (CmaX)®e ached about 2 hours after
administration of a 20 mg dose. The absolute bioavailability was & rmined. Rimonabant had low
solubility and high permeability. Rimonabant was not a fbate or inhibitor of P-gp. The
pharmacokinetics were roughly dose proportional up to about, o' the exposure thereafter increased
less than in proportion to dose. During concomitant food intak@tncreased by about 70% and AUC by
50%; the SPC recommends intake with breakfast in line Wi@ onducted phase III studies. Steady state
was reached after a median time of 13 days in healthy n ight volunteers. In obese patients median
time to steady state was estimated to be 39 days, as a conséquence of their higher volume of distribution
and longer half-life.

Bioequivalence between the 20 mg tablet appli d the capsule formulation used during clinical
development was demonstrated.

¢ Distribution

Rimonabant has not been administered il@o usly to humans, and V, was not determined. Data on
V/F suggest extensive distribution. ant exhibited very high binding to plasma proteins
(mean = 99.94%), mainly albumin. Duge tothe large volume of distribution, little impact was expected on
interaction caused by protein displa ¥in spite of the high protein binding of rimonabant.

e Elimination
Rimonabant is mainly elimi
mean terminal half-life of g

@v metabolism and subsequent biliary excretion of metabolites. The
abant was about 10 days in healthy (normal weight) subjects but was
higher in obese subjects s). The clearance (CI/F) was approximately 5 L/h. Approximately 32% of
administered rimonabant wa§excreted as unchanged drug in faeces, probably representing unabsorbed
drug. No unchanged 11 abant was found in urine. Approximately 3% of a 20 mg rimonabant dose was
excreted in urine a t 61% of the dose was eliminated in faeces over 312 hours. When extrapolated
to infinity abo% the total administered dose could be accounted for (86 % and 4% in faeces and
)

urine, respegti vitro data indicated that rimonabant was metabolized by CYP3A4 and in lesser
extent amid se (predominantly hepatic) pathways with the fraction metabolized varying between
25% to H3%. The following metabolites of rimonabant were identified in humans: SR141715 (carboxylic

acid der of rimonabant), SR142923 (hydroxy derivative on the piperidine ring), SR90161
(propi acid derivative of SR142923), glucuronidated SR141715 (H3) and SR90161, hydroxy
uns or lactam derivative of rimonabant. The metabolites identified in plasma (SR141715,

S 3, and SR90161, representing 11%, 5%, and 8% of total plasma radioactivity, respectively) were
against human cloned CB1 receptors. No consequences of genetic polymorphism were expected,
1thonabant was not metabolized by CYP2D6, CYP2C9 or CYP2C19 isoenzymes.
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® Variability

Inter-individual variability in CL/F was 44-46% in the population PK studies. Residual variabil
(representing intra-individual variability) was 24% in POH0045. In crossover studies in healthy su

the inter-individual variability was 41% for C,,,x and 53% for AUC and the within-subject variabjidit

29% for C,,.x and 17% for AUC. q\

e  Special populations &

Two large population pharmacokinetic analyses and specific phase I studies were condevaluating
the effect of age, gender, race, body size (body weight, body mass index, height), hepatig¢ fefiction, renal
function and dose on rimonabant pharmacokinetics (PK). &

The main factor influencing rimonabant exposure was race with Afro-America%g higher clearance
and hence lower exposure than Caucasians (43% lower AUC); this is reflectgd C (5.2). Volume of
distribution increases with weight resulting in longer half-life and subsequently 9 oer time to steady state
and lower fluctuations at steady state. Race, other than Afro-Americaps or“gender had no clinically
relevant influence on rimonabant PK. AUC was estimated to be 27% hi&i’? a 75 year old than in a 44
year old. However, this difference is of limited clinical relevance. @‘

adolescents. The population pharmacokinetic analyses indicated tha
similar between healthy non-smoking subjects, patients who sm@
committed to provide additional safety data on other ethnic grb

ere no data in children or
abant pharmacokinetics were
nd obese patients. The applicant
" fro-Americans (in Japanese and

Asiatic patients) as a post-approval follow-up measure.

The influence of renal function on the PK of rimonaba@t evaluated in a specific study. Based on
data from phase III studies, AUC was estimated to be #0% higher in patients with moderate renal
impairment than in patients with normal renal fun Data were too sparse to draw conclusions in
patients with severe renal impairment. Rimonabant s@ be used with caution in patients with moderate
renal impairment and use is not recommended Qents with severe renal impairment (see SPC 4.4).
The applicant committed to study PK in patients Wigh severe renal impairment as a post-approval follow-

up measure. \

A specific study was conducted in subj (ch mild and moderate hepatic impairment. There was no
significant difference in total or nb@UC between subjects with impaired hepatic function and
control subjects. A prolongation of -1#€ was observed, caused by an increased volume of distribution.
There were no data in severe hep pairment. Rimonabant should be used with caution in moderate
hepatic impairment. Use is not @mended in patients with severe hepatic impairment (see SPC 4.4).

e  Pharmacokinetic inter tudies
In vitro

The in vitro studieswested a low potential for inhibition or induction of CYP450 isoenzymes by
rimonabant. It had mildS§imhibitory effect on CYP2CS.

midazolam mg/kg single oral dose) was observed in study INT5006. No effect of rimonabant (40
days and 6 days continued after warfarin administration) on the pharmacokinetics of
warfa g single dose), a narrow therapeutic index drug and a CYP2C9 substrate, was observed in
87. No effect of rimonabant (40 mg o.d. for 8 days) on the pharmacokinetics of digoxin (0.50
afling dose + 0.25 mg once-daily), a narrow therapeutic index drug and a P-gp substrate was
d in study INT3786. Study INT4478 showed that rimonabant (40 mg o.d. for 8 days) did not affect

pharmacokinetics of nicotine (21 mg once-daily). Study INT4738 showed that rimonabant (40 mg o.d.
or 8 days) did not affect the pharmacokinetics of oral contraceptives (0.03 mg ethinylestradiol + 0.15 mg

In vivo ’S Q
No effect @) abant (40 mg o.d. for 8 days) on the pharmacokinetics of the CYP3A4 substrate
0.
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levonorgestrel once-daily). b

Seven days of treatment with a daily oral dose of 200 mg ketoconazole increased C,, AUCO_Z@
AUC;,; of rimonabant by 1.42 (90% C.I.: 1.18, 1.70), 1.55 (90% C.L.: 1.43, 1.68), and 2.04 (999 ‘G
1.89, 2.23)-fold, respectively (study INT3785). A small but statistically significant differenc e% the
t;» values of rimonabant with and without ketoconazole treatment was observed. No diffgfe were
observed for the t,,x after both treatments. Thus, caution is advised during combined &ent with
potent CYP3A4 inhibitors (ketoconazole, itraconazole, ritonavir, telithromycin, clau@nycin and

nefazodone). (See SPC 4.5). Q
In study INT3802 coadministration of 120 mg TID for 6 days of orlistat, a dru & he management

g
of obesity but no substrate or inhibitor of CYP enzymes, had a significant, but %ffect on mean C
(0.72-fold) of rimonabant (40 mg). None of the other pharmacokinetic parame@ e affected.

of rimonabant (40 mg) (study INT5501). Famciclovir is metabolizéd, in the liver, but the P450

Coadministration of 500 mg TID of famciclovir, an antiviral drug, had n{ffe on the pharmacokinetics
cytochrome system is not involved.

Pharmacodynamics Q: b

e  Mechanism of action

Rimonabant is a selective antagonist of the Cannabinoid% (CB1) receptors in the CNS.

cannabinoid receptors is derived from the therapguticand recreational use of its primary ligand, cannabis.
Cannabis induces psychotic features and psych

of schizophrenia'. Cannabis may induce an&n
attention and memory’. On the contrary,
depression, and is one of the basic pri
decreases dopamine release in diff rajfi areas by blocking the CB1 receptor.

The mode of action of rimonaba regard to obesity is interference with feelings of hunger and

satiety in the hypothalamic region. dition it has effect on the peripheral adipocytes. The applicant

At the level of the CNS, and in particular the II% system, the majority of data with regard to the
osl

t chronic use, and may even facilitate the first onset
d depression®, and cognitive impairment, especially of
se in the availability of dopamine in the CNS may cause
ehind the use of antidepressants. Rimonabant indirectly

suggested that in smoking ce its mode of action is based on antagonism of CBI1 receptors
expressed in the mesolimbicﬂ ne system, a brain circuit that is involved in addictive behaviour;
rimonabant would antagomizg “micotine-seeking behaviour in animals, through blockade of dopamine
release in this area, whic @ o referred to as the CNS reward system”.

®  Primary and Se xr pharmacology

The pharmacod of rimonabant was investigated in numerous separate studies (some examples are
reported belo

Study in obgsi
The efft 7-day repeated doses of 20 mg rimonabant on hunger, satiation, satiety, and food
consumptiony compared with placebo, to explore the effect of rimonabant on hedonic ratings of sucrose

ma. Predictors of schizophrenia-a review. Br Med Bull 2005; 73: 1-15.
et al. Comorbidity: cannabis and complexity. J Psychiatr Pract 2005; 11 (3): 161-176)
ndgvist T. Cognitive consequences of cannabis use: comparison with abuse of stimulants and heroin with regard to attention, memory

executive functions. Pharmacol Biochem Behav 2005; 81: 319-330.
dinoff B. Neurobiologic processes in drug reward and addiction. Harv Rev Psychiatry 2004; 12: 305-320.
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alone and in food vehicle, and the effects of rimonabant on food consumption were studied. Vis
Analoque Scale (VAS) scores for hunger, recorded before self-selected meals, and cumulated over
week, were statistically significantly reduced with rimonabant when compared with placebo (sz.@
The daily caloric intake was consistently lower (although not statistically significant) with rimen
compared with placebo. A reduction in subjects’ mean body weight was observed follew day
treatment with rimonabant (-620 g); the difference versus placebo (-720 g) was statisticall 1cant
(p=0.008). There was no treatment effect observed on eating disorder inventory or Beck deé ion score.

Antagonism of cannabis effects

In a study the 90 mg dose of rimonabant produced inhibition of cannabis-i ed “effects, being
statistically significant for VAS composite score. In a second study, rimonaban doses (90 mg
single doses, 40 mg repeated doses) inhibited cannabis induced heart rate incre@e results suggested
that rimonabant could attenuate the effects of smoked cannabis; since ri did not affect the
pharmacokinetics of cannabis, this effect was considered to be due to its nistic effects on CB1
receptors.

Effects on cognitive functions @K

The impact of rimonabant on cognitive function was assessed in @ s clinical pharmacology studies.
The overall analysis of this large database lead to the con on’that rimonabant is devoid of any
significant effect on cognitive abilities, and in particular s Hot show any sedative or stimulant
properties, even at high doses (300 mg single doses, 60 mg @ epeated doses)

Electrophysiological effects
Results from studies investigating effects on EEG ed that there were unspecific changes showing
that rimonabant crossed the blood-brain barrier.

The effect on ECG parameters of rimonaban mg and 60 mg compared to placebo and with
moxifloxacin 400 mg as a positive control studied. There was no evidence that rimonabant prolonged
ventricular repolarisation. There was no sighificant relationship between the QT changes from baseline as
measured by the Holter method or from d ECGs and rimonabant plasma concentrations.

PK/PD

A relationship between weight dec @ and concentration was shown. The variability in weight reduction
was very large. The relationshi een exposure and weight reduction was analysed in different PK/PD
models. With a Hill model, l@s estimated to be about 6.5 kg and AUCsy 1530 ng-h/ml. With the
exposure obtained with 20 d. (AUC 3800 ng-h/ml) a large part of the patients were at the flat part of
the concentration respon e supporting the chosen dose.

Clinical efficacy %

The clinical, d@comprised of two parts, one concerning obesity and related disorders (Obesity
program), andene%eoncerning smoking cessation. These will be discussed separately.

In sup \the efficacy of rimonabant in the treatment of obesity and related disorders six studies were
i dose-ranging study (DRI3388; based on the results of this study the 5 mg and 20 mg doses
ected for Phase III studies); 1 study investigating the effect of 40 mg of rimonabant versus
on energy expenditure and food intake (PDY3796); 4 adequate and well-controlled Phase III

s, RIO-North America (EFC4743), RIO-Europe (EFC4733), RIO-Lipids (EFC4735), and RIO-
1abetes (EFC4736) were conducted to demonstrate the efficacy and safety of 2 doses of rimonabant 5
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mg and 20 mg versus placebo. This clinical development program was designed in accordance with t
clinical development guidelines of drugs in obesity, both in Europe and in the USA.

e Dose response studies
. Q

The PDY3796 study was as a double-blind, parallel group, placebo-controlled exploratory M f the
effects of 4-week of rimonabant 40 mg daily on energy expenditure (primary endpoi nd food
consumption in 45 obese volunteers. The patients were not on a restrictive diet, and the p odynamic
activity of rimonabant was assessed primarily by measuring total energy expenditu alorimetric
chamber. Energy intake was measured at baseline and endpoint in buffet sessions e amount of food
consumed by the patients who were offered a cold buffet-like meal at noon. Co
mg rimonabant reduced the mean total energy intake and the mean energy intake
fat. Body weight decreased by —4.3 + 1.8 kg in the 40 mg group versus —1.7 £
at week 6 follow-up visit. No significant difference in energy expenditure wal

between the treatment

groups.
The DRI3388 study was the principal clinical dose ranging stud;@r&atment of obesity and was
performed as a double-blind, placebo-controlled study evaluating &h cacy and safety of 3 doses of
rimonabant in 287 obese patients (30 kg/m’<BMI<40 kg/m?) o @ weeks. Patients were randomly
allocated to 5, 10 or 20 mg/day of rimonabant or placebo : ) veek single-blind placebo run-in
period and a modest hypocaloric (-500 kcal/day) diet. The pri@fﬁcaoy outcome was assessed by the
mean change in body weight in both the intention-to-treat 5 patients) and efficacy evaluable (EE)
(175 patients) populations. The ITT corresponded to al%p who were randomised and took at least 1
dose of study medication: The EE population excluded I atients who had 1 or more major protocol
violations and those who failed to complete their p ibed dosing. A significant treatment effect of all
doses of rimonabant was observed with 20-34% mts on rimonabant losing >5% of their baseline
body weight, compared with 7% in the placebo@ (p = 0.0395 for 5 mg, 0.0045 for 10 mg, and p =

0.0001 for 20 mg, respectively); see Table 1 below?

Table 1: Study DRI3388, weight reduction 4@ weeks of treatment, (rimonabant=SR)
SR 5 mg SR 10 mg SR 20 mg
D) N, mean, (SD) N, mean, (SD) N, mean, (SD)

Mean Change | Week 16, EE pop 7 45,-3.4 (4.2) 39, -3.7 (3.4) 51, -4.5 (3.6)

(kg) LOCF, ITT 3.7 61,-2.54.2) 66, -2.7 (3.3) 68, -3.8 (3.7)
Percent Week 16, EE pop -1.2 (2.8) 45,-3.6 4.2) 39,-4.0 (3.5) 51,-4.8 4.1)
change LOCF, ITT ,-0.6 (3.5) 61,-2.6 (4.3) 66, -2.8 (3.3) 68, -4.0 4.1)

e  Main studies Q

METHODS
Four phase III cli!@ials were conducted in the treatment of obesity and obesity-related metabolic
disorders. (S’ee elow.)
The studiespWerdvdouble-blind, placebo-controlled with 3 parallel treatment groups (20 mg or 5 mg of
rimonabBant acebo); they had the same primary endpoint and similar secondary endpoints (adapted to
m’&opulation recruited in a given study and the tests performed); the same inclusion and
iteria were used (except for those to define specific populations); the scheduled visits were
the same time points.
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Study participants, treatments

Table 2: Summary of the four main studies in the obesity-related indications

QO

%

Study Number of | Treatment arms Number of | Treatment Diagnosis,
study patients Duration Inclusion cg’te@
centers entered/ \
completed
EFC4743 72 Rimonabant 5 mg 1214/620 52 weeks BMI >3
RIO-North | USA, Rimonabant 20 mg 1219/673 or BMI /m?
America Canada Placebo 607/309 Wi ension®
Year 1 yslipidaemia®.
dy weight
y restrictions
e 2 diabetes
Year 2 Rimonabant 5 mg/Placebo | 300/210 52 weeks WPatients from
Re-randomisation Rimonabant 5/5 mg 300/215 K Year 1 who
of active Rimonabant20mg/Placebo | 326/225 achieved 1 year of
treatment Rimonabant 20/20 mg 333/257 @ treatment.
groups to same Placebo/Placebo 298/214
dose or placebo
EFC4733 60 Rimonabant 5 mg 603/379/ eeks BMI >30 kg/m?
RIO-Europe | Belgium, Rimonabant 20 mg 599/363 or BMI>27 kg/m?
Finland, Placebo 305/1 with hypertension®
France, and/or
Germany, \ dyslipidaemia™
Netherlands Stable body weight.
Sweden, Dietary restrictions.
USA Type 2 diabetes
excluded.
EFC4735 67 Rimonabant 5 mg 345/208 52 weeks BMI >27 kg/m? and
RIO-Lipids | Australia Rimonabant 20 m \ 346/221 <40 kg/m?2.
Finland, Placebo C 342/214 Untreated
Italy, Dyslipidaemia®.
Spain, 0 Stable body weight.
Sweden, Dietary restrictions.
Switzerland Type 2 diabetes
Canada, excluded.
USA
EFC4736 159 Rifmonabant 5 mg 358/232 52 weeks BMI >27 kg/m? and
RIO- Belgium, onabant 20 mg 339/229 <40 kg/m?2.
Diabetes Czech Rep., % ebo 348/231 Treated type 2
France, Diabetes’.
Poland \ Stable body weight.
Germ Dietary restrictions.
Netherl
s Fmland;
* ada
rgentina
*drug-tgeated™or hypertension and/or BP > 140 and/or 90 mmHg

d for dyslipidaemia and/orLDL-cholesterol > 3.36 mmol/L and/or HDL-cholesterol <1.03 mmol/L and/or

/L), and who were not receiving drug treatment for their abnormal lipid profile.
reatment with biguanides or sulfonylureas

b
dr
i@enﬂa >1.69 mmol/L
L-C defined by the total-C/HDL-C ratio >4.5 in women or >5 in men and/or elevated TG (TG >1.69
%0'
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The main exclusion criteria were standard for phase III studies, i.e. any severe medical condition tb
would interfere with the participation of the patient in long-term studies (including presence
clinically significant cardiovascular or pulmonary disease according to the investigator, history

within six months prior to screening visit, presence of treated epilepsy, presence of agy Elifiigally
significant hepatic or gastrointestinal disease according to the investigator, creatininemia > /L),
concomitant drugs that would have any impact on body weight, patients with DSM-IV defined eating
disorders, patients with a history of severe depression. O
Outcomes and endpoints Q
The primary and secondary efficacy parameters are summarised in Table 3 below. \
Table 3: Summary of primary and secondary efficacy parameters, main studies
Efficacy EFC4743 EFC4733 EFC4735 4736
parameters | RIO-North America RIO-Europe RIO-Lipids O-Diabetes
Primary Weight loss Weight loss and Weight loss and Weight loss and
and weight weight maintenance weight mainte & weight maintenance
maintenance over a over a period of one over a perio over a period of one
period of one year year. year. year.
Prevention of Q
weight regain during a Q
second year of
treatment in O
obese patients with or \
without comorbidities
Secondary | The effect over a The effect over a 01‘ he effect over a The effect over a
period of 2 years on: period of 2 yearssgen: period of 1 year on: period of 1 year on:
-Weight maintenance | -Weight loss a -Dyslipidaemia -Glycemic control
-Hypertension weight maintenan (triglycerides, HDL- -Hypertension
-Dyslipidaemia —Hyperte& C, LDL-C, small -Dyslipidaemia
-Quality of life —Dyslipidaemi dense LDL particles -Quality of life
-Safety and -Gluc ance and other lipid -The safety and
tolerability status TT): rate of | parameters) tolerability
-Withdrawal-emergent e on of -Hypertension,
disorders in @ e tolerance -Glucose tolerance
obese patients who aws, rate of status (OGTT): rate of
are re-randomized to provement of progression to the
placebo after one y@ar “[*glucose tolerance development of
of treatment. status impaired glucose
-Fasting blood tolerance and type 2
glucose and insulin diabetes, rate of
\ -Quality of life, improvement of
satisfaction, food glucose tolerance
behaviour status.
-Food intake and -Fasting glycemia and
¢ compliance to dietary | insulinemia
\ prescription. _Quality of life,
2 2 satisfaction, hunger
scale.
-Food intake and
compliance to dietary
) prescription.
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In the CHMP guideline on drugs used in weight control a weight loss of 10 % is considered to be a va
primary efficacy criterion. Such responder analyses were included as secondary efficacy parameters in
RIO-programme. Sleep apnoea episodes were not recorded.

The prevalence of metabolic syndrome was analysed in the pooled population from the four.s‘u.%l‘ he
criteria recommended by the National Cholesterol Education Program- Adult Treatment Pane

ATPIII) were used (ie, waist circumference >88 cm in females or >102 c¢cm in males, HE
mmol/L in females or <1.036 mmol/L in males, TG>1.69 mmol/L, systolic blood press @ SBP) >130
mmHg, diastolic blood pressure (DBP) >85 mmHg, fasting glucose >6.11 mmol/L) an pefcentages of
patients having at least 3 out of the 5 criteria of the metabolic syndrome at endpoi cOompared.

Objectives \ )
Objective of all 4 studies was to establish the long-term efficacy and safety of s ant in the treatment
of obesity and obesity-related metabolic disorders. @

Sample size

In order to have sufficient power to detect a statistical significa ifférence between placebo and
rimonabant, the total number of subjects needed was 1400 subjects,i -Europe (difference in weight

loss between rimonabant and placebo after one year 3 kg, SD= 10 @ 0.025, power = 0.96, 30% drop-
out rate), 990 subjects in RIO-Lipids and RIO-Diabetes (diffi eight loss between rimonabant
placebo after one year 3 kg, SD= 10 kg, a = 0.025, power = 0896, 30% drop-out rate), and 2800 subjects
in RIO-North-America (first year analysis: 560 subjects i lacebo arm and 1120 subjects in the
rimonabant arms; difference in weight after one year b onabant and placebo 3 kg, SD = 10 kg,

two-sided o = 0.025, power = 0.99, 34% drop-out rate; séeond year analysis 740 subjects in each re-
randomised arm; difference in weight gain after 2 ye@S kg, SD = 10 kg, two-sided o = 0.025, power =

0.88). Q

ts compliant to dietary instruction and treatment were
randomised to placebo, rimonabant 5 oR rimonabant 20 mg. Blinding was ensured by identical
capsules and standard operational proc Duration of the double-blind period was 1 or 2 years. In
RIO-North-America subjects were ge-randotnised after one year.

Randomisation, Blinding (masking)
After a 4-week run-in period on diet, su

Randomisation was performed cen n RIO-North-America and RIO-Europe randomisation ratio was
1:2:2 for the placebo, 5 mg and@g arm respectively. In RIO-/Lipids/Diabetes the randomisation ratio
was 1:1:1. Randomisation w, fied by degree of weight loss in the screening phase on diet alone
(less that 2 kg weight loss more than 2 kg weight loss). Additional stratification factors were TG-
status (< 4.0 g/l versus >) in RIO-Lipids and anti-diabetic treatment (biguanides vs. sulfonylureas)

in RIO-Diabetes. \

In RIO-North-Amefi bjects in the rimonabant arms were re-randomised to placebo or to the same
dose of rimon er one year. Patients initially randomised in the placebo group remained on
placebo. Afte @domisation there were 5 groups with an equal number of patients: placeboye, i-
placeboyey rimonabantye,, 1-placeboye, 2, 5 mg rimonabantye, ;-5 mg rimonabanty, », 20 mg
rimonabanty,, ;jplaceboye, » and 20 mg rimonabantye, ;-20 mg rimonabant,.,. ,. Weight change between 1-
2 yea 0 be used to support the claim of reduction in weight regain after prior weight loss.

ethods

ary analysis dataset was the intention-to-treat (ITT) population defined as all randomised
jects who received at least one dose of double-blind study drug, had at least one post-baseline
essment and a baseline assessment. For RIO-North-America the ITT-population was defined for 3
riods i.e. the one-year intent-to-treat population (ITT1), the year two intent-to-treat population

Stati
Th
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including the subjects re-randomised for the efficacy analysis in week 52 through 104 (ITT2) and t
intent-to-treat population for the whole two year study period (week 0-104). A last observation carr
forward procedure was followed for post baseline missing values.

For the primary endpoint, weight loss at one year, an ANOVA was performed with tleat@and
randomisation strata as fixed effects. Prevention of weight regain during the second ye other
primary endpoint of RIO-North-America, was analysed by ANCOVA with treat after re-
randomisation, randomisation strata as fixed effects. Each re-randomised group was cqg to their
corresponding placebo group. For the secondary endpoints an ANOV A was used for c s variables

and a Chi-square or Fisher’s exact test for categorical secondary variables. \
Table 4: Endpoints / analysis / subgroups
RIO-North-America RIO-Europe RIO-Lipids -Diabetes
Confirmative ‘ ;
end points
Primary Body weightat 1y Body weightat 1y Body weight at& Body weight at 1y

Absolute change in
HbA /.
% change in HDL-C

Body weight regain at 2 y @
% change in HDL-C % change in HDL-C % chal L-C
Secondary
% with metabolic syndrome % change in TG @i G
o With 1

% with improved OGTT at | mproved OGTT

% change in TG

1 year
% with metabolic Q ith metabolic % with metabolic
syndrome ndrome syndrome
At 2 years: At 2 years: O TG by baseline TG levels i Reduction in anti-
Weight loss / - maintenance / - HDL-cholesterol by diabetic medication
. Metabolic syndrome at 2 Weight loss ainfenance ;i baseline HDL-cholesterol
Supportive
endpoints years / OGTT/ levels
Impr OGTT : OGTT at 1 year
Metaboli rome
Waist circumference; Triglyceride; | gholesterol/HDL-cholesterol ratio, Fasting glucose, Fasting insulin, OGTT

The confirmatory secondary endpg vere intended “to be used as part of a formal decision making
process to determine a regulatog ". A hierarchical testing strategy was implemented in each study
to ensure a global type 1 erro @ f 5%. If significance was reached for weight loss at 1 year then the
next confirmatory endpoint #%as to be tested for the corresponding dose at a 5% level. If both doses
reached significance for tYoss at 1 year the modified Bonferroni procedure (Hochberg) was to be
applied for that endpoint.

To evaluate the rel \p between weight loss and secondary endpoints an analysis of covariance was
performed for con s parameters and a logistic regression model for categorical parameters. The
model included, fve loss as an additional covariate.

For the intght-tg%reat population, weight loss at one year and weight re-gain were examined using a
number% ates (including age, gender, race, BMI, smoking status, education status, socio-economic
status, Xﬂtant medications, waist circumference, history of diabetes, history of hypertension, history
of dy emia, caloric intake at baseline) to examine their potential effects. To investigate the
rel 1p between treatment and covariate, each factor was analysed statistically using a two-way
of variance model with terms for treatment, the covariate, and the treatment by covariate

ction.
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RESULTS

Baseline data

Table 5 below describes some baseline characteristics of the study populations.

S

L)
Table 5: Some baseline characteristics of the obesity study populations '\
RIO-North RIO-Europe RIO-Lipids RIO-Diabetes
America
(N=3040) (N=1507) (N=1033) (N=1045)
Age (vears) N 3040 1507 1033 1045
Mean (SD) 45.0 (11.6) 45.0(11.5) 47.8(10.1) 55.6 (8.6)
Gender Males 19.3% 20.5% 39.4% 49.1%
Females 80.7% 79.5% 60.6% 50.9%
Weight (kg) N 3039 1507 1033 1045
Mean (SD) 1044 (21.3) 101.0(19.8) 94.1(14.8) 96.3 (14.7)
Waist (cm) N 3032 1504 1033 1044
Mean (SD) 105.8 (15.3) 108.4 (14.1) 105.0 (11.1) 109.0 (10.8)
Males >102¢m 527 (89.6 %) 289 (93.5%)| 320 (78.6%) | 416 (81.3 %)
Females >88cm| 2124 (86.9 %) 1132 (94.7%)| 571 (91.2%) | 514 (96.6 %)

Approximately 55-60% of the included patients had dyslipi &boaseline in the different studies
(100% in the RIO-lipids). Prevalence of hypertension w ween 27 and 61 % with the highest
prevalence in the RIO-diabetes study; the number of patie ted for hypertension varied from 55% in
RIO-Europe to 93% in RIO diabetes and was approxi%rn % in the RIO-North America and RIO-
Lipids studies. Mean BMI varied between 33.3 and 37.6 kg@lm’. Forty-six per-cents of the patients were
either current or former smokers.

Overall, 46.5% of the patients included in the RIO studies had metabolic syndrome with prevalences of
35, 41, 54 and 79% in the RIO-North Amer%KRI urope, RIO-Lipids and RIO-Diabetes, respectively.

No imbalances between treatment groups{within the studies with regard to demographics, BMI or co-
morbidities were seen. The low proporti en in the RIO-Europe and RIO North America was noted.
Elderly patients (>75 years of age) e@ly represented, which is reflected in the SPC (4.4).

Overall, the percentages of patie o completed 1 year of treatment were 52.5% in RIO-North

America, 60.8% in RIO-Euro
rates were rather similar in

the 20 mg group and highe
The high withdrawal rate
similar to those obsesgyed in €a;

Outcomes and estimia

Body weighta

elated endpoints

1% in RIO-Lipids and 66.1% in RIO-Diabetes. The total dropout
rent treatment groups but generally higher due to adverse events in

patients’ request in the placebo and 5 mg groups.
> noted but not unexpected in this kind of studies and they are essentially
ier similar trials with weight reducing agents.

The effect abant 20 mg on body weight was similar in the 3 RIO studies including non-diabetic
patients, AQmedn body weight loss of 6.3 to 6.9 kg from baseline was observed at 1 year in the ITT
populdtio CF). The weight reduction in the placebo groups was similar across these 3 studies with
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oss of 1.5 to 1.8 kg. The mean body weight loss difference of the 20 mg dose over placebo
4.7 kg in RIO-North America and RIO-Europe to 5.4 kg in RIO-Lipids (p<0.001). In RIO-
3 the body weight loss from baseline was slightly lower in both groups, rimonabant 20 mg
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The effects demonstrated by the 5 mg dose were consistently lower than the effect of the 20 mg dose wi
a mean difference of —1.4 kg (p<0.01) and -0.8 kg (p=0.013) vs. placebo in non-diabetic and diabe
patients, respectively.

Table 6: Body weight results in the four pivotal studies, change in kg from baseline and respondesra&'
RIO-North America RIO-Europe RIO-Lipids RIO-Diabetes
Placebo 20 mg Placebo 20 mg Placebo 20 mg Placebo 20 mg
N=60T) | (N=1219) (N=305) (N=599) (N=342) (N=346) (N=348) (N=339)
Baseline N 590 1189 302 595 334 344 345 336
Mean (SD) 104.7 (21.7)| 103.0(20.3) | 99.9(20.2) | 101.7(19.4) | 95.0(15.1) | 93.4(14.8) | 96.0(15.1) | 95.7 (14.2)
Year 1 Mean (SD) 103.1(22.6)] 96.7(21.0) | 98.1(20.9) | 95.1(20.6) | 93.5(15.9) | 86.4 (15.4) | 945(15.2) | 90.3 (14.5)
Change Mean (SD) 16(57) | -63(7.1) 18(64) | 66(72) | -1.5(5.0) | -69(61) | -14(3.6) | -53(52)
LS mean difference (SE) -4.7(0.3) 47(04) -54(04) -39(03)
[95% CT] [-5.4.-4.1] [-5.6,-3.8] [-6.2.-4.6] [4.6.-3.3]
p vs placebo <0.001 <0.001 <0.001 <0.001
9% Change Mean (SD) 16(54) | -6.2(6.9) 18(59) | 66(7.2) | 1652 | 75(64) | 1536 | -56(54)
5% responder |n (%) 118(20.0) | 578(48.6) | 58(192) | 303(509) | 65(19.5) | 201(584) | 50(14.5) | 166(49.4)
p vs placebo =0.001 <0.001 <0.001 <0.001
10% responder |n (%) 50(8.5) | 300(25.2) 22(73) | 163274) | 24(72) | 112(32.6) 7(2.0) 55 (16.4)
p vs placebo <0.001 <0.001 <0.001 <0.001

The ITT analyses were supported by the analyses performed on patie\completing treatment where
weight reduction generally appeared somewhat more pronounced.

The weight effects over time were very similar in the four studi are presented in Figure 1 below

with the RIO-Europe results. The weight reduction reached a pl approximately 36 weeks.

Figure 1: Weight reduction over time in the RIO-Europe studys=,
RIO-Europe

-8 -4 0 4 8 12 16 20 24 28 32 36 40 44 48 52 LOCF

Weeks
T ease in the waist circumference in the rimonabant treated patients paralleled the decrease in body
with mean decreases (relative to placebo) varying between 3.3 and 4.7 cm (p<0.001 in all studies)

ith*absolute decreases from baseline between 5.2 and 7.1 cm.
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Body composition was measured in a subgroup of patients and a decrease in the total body fat mass w,
demonstrated in the 20 mg group.

The effects on body weight and related criteria appeared to be consistent among men and women @
weight reductions 5.1 and 4.8 kg, respectively), in different geographic regions, in different a ps

and among smokers/non-smokers. ¢

The effects also appeared essentially consistent in the subgroup of patients with severe 0% (BMI
>40 kg/m?), as in those not losing significant body weight with diet and exercise alone e initial
one month run-in. However, in the limited number of Afro-American patients in the 1es (74 and
169 patients randomised to placebo and rimonabant 20 mg groups, respectively, ight¥loss was less
pronounced (mean difference as compared to placebo was -2.9 kg). K

Effect of rimonabant on dyslipidaemia 0

The patients included in the four studies could be considered to be representativésor a broad population
of obese patients with concurrent treated or untreated dyslipidaemia of thﬁ%in pically associated with

overweight (low HDL-C and elevated triglycerides [TG]).

Mean HDL-C levels increased in all treatment groups, but in all stu increase was greater in the
rimonabant 20 mg group (mean differences 7.2 — 8.4% at one year, 1) than in the placebo group.
The differences between treatment groups were consistent in m women. There was, however, a
significantly less pronounced mean increase in Afro-Americans

In the 4 RIO studies, the absolute TG levels decreased in the@rimonabant group by -5.3 to -12.6%.
In the placebo groups the mean triglyceride levels increase 8-8.3% in the RIO-Europe, Rio-NA and
Rio-Diabetes studies) or remained stable (-0.2% in t @ids study). The decreases in the 20 mg
group, when compared with placebo, were similar mhe studies, with differences being 12.4 to
15.1% in non-diabetic patients in the ITT populatien (LOCF) (p<0.001). In diabetic patients the
difference, compared with placebo, was 16.4%. Thlts were consistent in patients with elevated or
normal TG at baseline. Generally the effects of ri bant on HDL-C and triglycerides reached a plateau
after approximately 36 week’s of treatment.

The total-C and LDL-C remained unchanMall groups in the RIO studies, taking into account the
initial small drop in LDL-C observed d run-in period. In RIO-Lipids LDL particle size was
evaluated and a shift towards larger parti ms noted.

The effects of rimonabant on glucosgi homeostasis

In the overall type 2 diabetes obes @p ulation (RIO-diabetes), with a mean HbAlc of 7.3% at baseline,
the HbAlc decreased in the ri ant 20 mg group by 0.6% compared with an increase of 0.1% in the
placebo group, resulting in provement (p<0.01). The effects were similar in the metformin or
sulfonylurea treated patients. A, majority of patients were inadequately controlled at baseline. The 5 mg
dose decreased HbAlc tq % pronounced extent. Fasting glucose was decreased by rimonabant 20 mg
compared with placgbo (megh difference -0.97 mmol/L; 95% CI; -1.30, -0.64). Insulin resistance as
measured by HOMWeo tasis model assessment, calculated from fasting glucose and insulin)
decreased significa in the rimonabant 20 mg group as compared to placebo.

In the 3 studie -diabetic patients there were 774 patients with impaired fasting glycaemia, i.e.
fasting glucés )=>5.55 mmol/L or diabetic FG (>6.99 mmol/L) at baseline. The mean difference in FG
between th & 20 mg treatment groups and the placebo groups was -0.10 mmol/L (95% CI; -0.22,
0.03). lﬁst@sulin was higher than in the general population at baseline (around 16 uIU/mL). There
was n Ne in the placebo group after one year, whereas insulin decreased by 3 uIU/mL in the pooled
rimon@o mg group (p = 0.002 in pooled studies).

In bgroup of 258 prediabetic patients identified in the RIO-Europe and RIO-Lipids studies by the

cose tolerance test the glucose level at 30 minutes after the glucose load was lower in the pooled
abant 20 mg groups than in the placebo groups at one year (mean difference -0.89 mmol/L, 95% CI,
39, -0.39, p<0.001). No difference between groups was seen at 120 minutes. Mean insulin levels were
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lower in the rimonabant 20 mg groups at 30 and 120 minutes after the glucose load compared wb
placebo.

In patients with normal FG at baseline no significant differences in FG between treatment groupsywe
found at one year. However, in patients with normal FG both fasting insulin levels and HO% S

were significantly reduced in the pooled 20 mg group as compared to placebo after one year. ’\
Effect of rimonabant on blood pressure (BP) &

In the subgroup of 555 patients who had elevated BP at baseline, defined as either SB mmHg or
DBP >90 mmHg, decreases in SBP and DBP were observed at one year. S 1CNplood pressure
decreased by 8.5 mmHg in the rimonabant group and 6.9 mmHg in the placebo The decrease in
DBP was 5.6 mmHg in the rimonabant 20 mg group versus -3.5 mmHg in the pla oup (p = 0.009).

These changes were consistent with the observed body weight loss. In patients fgllowed for two years no
significant difference in blood pressure was seen between the rimonabant an 0 groups. In patients
with normal BP at baseline, rimonabant 20 mg had no significant effects on

Effects on the percentage of patients meeting the criteria for the metaboli drome
In the 20 mg groups, the percentages of patients having metabolic sy e at endpoint were lower than

in the placebo groups in the 4 RIO studies, see table 7 below. Q

Table 7: % of patients meeting the criteria for metabolic syndrometat baseline and at Year 1
RIO-North America RIO-Europe RIO-Lipids RIO-Diabetes

Placebo 20 mg Placebo 20 mg Placebo 20 mg Placebo 20 mg
(N=607) | (N=1219) | (N=30%) (N=599) (N=342) (N=346) (N=348) (N=339)
Metabolic syndrome (ATPIII)
Baseline |N 530 1081 271 540 310 314 316 318
n (%) 168 (31.7)| 376 (34.8) [108(39.9)] 228(42.2) |161(51.9)| 166(52.9) |251(79.4)| 252(79.2)
Year 1 n (%) 155(29.2)| 229(21.2) | 85(31.4)| 106(19.6) (127 (41.0)| 81 (25.8) |232(73.4)| 204 (64.2)
Odds ratio 0.541 0.440 0.429 0.597
95% C.I (0.415,0.706) (0.303.0.638) (0.295,0.623) (0.412.0.866)
p vs placebo <0.001 <0.001 <0.001 0.007

Quality of life measurements w
In the IWQOL-Lite (Impact on i Quality of Life-Lite) instrument significantly higher values
were obtained in the physical fu ing and self-esteem domains and in total scores in the 20 mg
rimonabant groups as compared geypla¢ebo. There were also tendencies for improvements which became
significant as compared to pl @ the pooled population for the other 3 domains (Sexual life, Public
distress and Work). In the S& trument significant improvements in physical functioning and general
health as compared to pla re observed. On the other hand a trend for a less favourable emotional
health and a significantlyQ; mental health situation in the rimonabant 20 mg group, as compared to

placebo, was recorde\

Relationship betwe, vy weight loss and metabolic effects of rimonabant

Four different were applied to investigate the relationship between metabolic changes and
weight lossi,c artson of changes in metabolic parameters over time versus changes in body weight,
comparison N cts of rimonabant on metabolic parameters across weight change categories,
assessment(lof fnetabolic changes in the population from the STRATUS development, and statistical
i ysis of the relationship between body weight loss and metabolic effects. It is estimated
ately half of the mean improvements in HbAlc, HDL-C and triglycerides in patients
monabant 20 mg was beyond that expected from weight loss alone. In type 2 diabetes
tely controlled at baseline approximately 50% of the total reduction in HbAlc levels (0.8%) was

ed to be independent of weight reduction. The magnitude of the estimated independent effects on
, was 3.6% change from baseline HDL-C (1.22) and 6.5% change from baseline triglycerides.
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Efficacy results at 2 years

The body weight loss was essentially maintained in the 2 studies (RIO-Europe and RIO-North Ameri
where patients received the treatment for up to 2 years.

In RIO-North America patients on rimonabant 20 mg were re-randomised to placebo or rimonab

g
after one year and followed for an additional year. The body weight increased on average to Qx' ilar
to those treated with placebo/placebo for two years (see Figure 2 below). Available data do Q i

rebound phenomenon. O

Figure 2 RIO-North America: body weight change (kg) by visit at 2 years
(mean + SEM) - ITT population \
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SMOKING CESSATION O
One phase II study (ACT4389),th short-term (10 weeks) phase II studies (STRATUS-US/

STRATUS-EU/ STRATUS-MET d one long-term (one year) phase III study (STRATUS-WW)
were carried out to demonstrat@cacy and safety of rimonabant as an aid to smoking cessation. (See

below Table 8.) K
Q
Y
)
o
%,
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Table 8: Overview of submitted studies in smoking cessation

Main Studies Design Treatment (QD) Duration | Follow up Assessments
off drug
STRATUS-US Rd, Db, PI, Parallel group | Placebo 10 weeks | 40 weeks Primary: Abstinence
US, 11 centres (3) design Rimonabant 5 mg, during the last 4 yee
Rimonabant 20 mg, treatment (self-repg
Secondary: weigh
craving
STRATUS-EU Rd, Db, PI, Parallel group | Placebo 10 weeks | 40 weeks
BE, DK, FR, ES, SE, (3) design Rimonabant 5 mg,
SW, UK Rimonabant 20 mg,
STRATUS-META Rd, Db, PI, Parallel group | Placebo 10 weeks
USA, 10 centres (2) design Rimonabant 20 mg,
ndary: weight gain,
ving
Supportive Studies Design Treatment arms Duration | Folloy up Assessments
off n&
STRATUS-WW Rd, Db, Parallel group (2) | Rimonabant 5 mg, 10 weeks Primary: Abstinence
US, Canada, Australia | design Rimonabant 20 mg, @ during the last 4 weeks of
treatment (self-report)
Re-randomization of Secondary: weight gain,
responders (abstinence) craving
at week 10,
Db, PJ, Parallel group (5) | Rimonabant (20)/20 mg, 52 weeks Primary: Relapse to
design Rimonabant (20)/5 m smoking at week 32 (self
Rimonabant (20 mg)/Pl report)
Rimonabant (5)/5 mg
Rimonabant (5 mg
ACT4389 Rd, Db, PI, Parallel group | P1 6 10 weeks | 4 weeks Primary: Abstinence
USA, 6 centres (2) design, Rimonabant 4 ) during the last 4 weeks of
phase 11 treatment (self-report)

Db, double-blind; PI, placebo-controlled; Rd, randomised
Dose-finding studies

g cessation was first studied in a 10-week study (ACT 4389)
. 116/186 in the rimonabant group and 127/184 in the placebo

40 mg group was 51gn1flcantl
0.0146; OR = 2.035, 95% CI
adverse events (AEs) ob,

176 3.522). The higher incidence of treatment dlscontlnuatlons due to
with this dose compared with placebo [38 patients (20.8%) versus 10
(5.5%)], essentially due strointestinal (nausea), central and peripheral nervous system (tremor,
dizziness), and ps tric disorder (anxiety, nervousness, depression) adverse events, led to

consideration of lom s in the following studies.

Main studieg Q

A total of E16 tients were randomised in the three short term studies (main studies: STRATUS-US, -
EU a studies) and one long-term study (supportive study: STRATUS-WW): the programme
includ 3 patients treated with rimonabant 20 mg, 2,534 patients treated with 5 mg and 789 patients

in the o group. (See Table 8 above for more details.)
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METHODS b

Study participants, treatments @
In the short-term studies the main inclusion criteria were: male and female, aged 18 years and older

had smoked a mean of at least 10 cigarettes/day for a minimum of at least 2 months prior o ent.
They needed to be motivated to quit (score >6 on a 10-point visual analogue scale), and other althy
as checked by physical examination, laboratory evaluation and ECG. Subjects were exclud hey were
smoking other than regular nicotine containing cigarettes or marijuana at a regular base, i ering from

severe psychiatric illness (e.g. psychosis, depression, anxiety, alcohol or substance
assessed by the MINI), or any clinically significant acute or chronic progressive so
disorder. Subjects with a history of epilepsy, as well as subjects at high cardiovas
hypertension, post-myocardial infarction) were also excluded. Female subjects
pregnant or lactating. Subjects were also excluded when they had used NRTiu

ependency,
ase, or eating
k (uncontrolled
re excluded when
ion, counselling, or
ization, or systemic

antidepressant therapy for more than 1 week, within 3 months prior to
treatment on a chronic base (corticosteroids, antihistamines, or anti—obesitﬁdru .

In the STRATUS-WW the inclusion and exclusion criteria were simij hose in the main short-term
studies. "@

In the short-term studies (STRATUS-US, -EU and —-META st
still smoking and were treated for two weeks prior to and ei
the patients were followed up for 40 weeks off drug. ST W was a long term follow-up study:
after ten weeks of double-blind treatment with rimona& g/day (n=2016) or 20 mg/day (n=3023),
patients who were abstinent were re-randomised to the detive treatment or placebo for 42 weeks to
evaluate maintenance of abstinence. Patients initially, omised to the 20 mg arm were re-randomised to
20 mg, 5 mg, or placebo. Patients initially randomi 5 mg were re-randomised to 5 mg or placebo.

The patients were followed up for 52 weeks off @

Outcomes/ endpoints \

patients were randomised while
weeks after the Target Quit Day (TQD);

The primary efficacy endpoint in the t -term studies was percentage of subjects with prolonged
abstinence from smoking (not even a puf every visit during the last 4 weeks of treatment (week 7-10),
as assessed by the subject’s self-r d diary consultation, and confirmed by a CO content of the
exhaled breath <10 ppm, and plas inine <8 [/l at 2 time points measured (week 8 and 10). Main
secondary endpoints were: Change%n body-weight [mean change from baseline in body-weight at the end
of treatment in non-obese 0 kg/m2) subjects, categorized as decrease/no change/increase
(decrease/increase defined % difference from baseline)], and Decrease of craving [mean change
from baseline at the end tment of the total score of the Questionnaire of Smoking Cessation Urges

Brief form (QSU Bri

ﬂx

In the STRATUS- primary efficacy endpoint was time to smoking relapse from week 10 to week
32 [relapse wasgdefined as: any 7 or more consecutive days of smoking (even a puff), or any 2
consecutive;ia%moking 5 or more cigarettes per day (even a puff)]. Secondary endpoints included
abstinence rx endpoints (4-week prolonged abstinence, continuous abstinence, weekly point
prevalegce@n nce), body weight, craving, metabolic parameters. Time to relapse was also measured

at we 5\

S-US, STRATUS-EU and STRATUS-META studies
eincluded subjects were middle-aged, with equivalent proportion of male and female patients. Most
ents were Caucasian. Majority of the participants was enrolled in North America (84%).
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Approximately 25% of the population across studies was obese (BMI >30 kg/m®). Patients had be
smoking regularly for about 24 to 27 years, and smoked an average of 23 cigarettes per day. The m
number of previous attempts to stop smoking ranged from approximately 3 in STRATUS-EU stum
in STRATUS-META study. The group of subjects above 64 years was small, only 55 subjects 1
STRATUS-US, -EU and META together. The group of Afro-American subjects was also small (

The efficacy of rimonabant as an aid to smoking cessation was observed in STRATUS-US, \ other
two short-term studies failed to show significant differences between rimonabant and place Qe table 9

below).

Table 9: Results from STRATUS-US, -EU and -META -studies

STRATUS US STRATUS EU TRATUS META
Placebo 5 mg 20 mg Placebo (5 mg 20 mg Placebo |20 mg
(N=261) (N=262) (N=261) (N=260) |(N=256) (N=2 (N=268) |(N=262)

Abstinent [42 (16.1%) |41 (15.6 |72 (27.6%) (51 (19.6%) |62 (24.2%) | 66 1%) 125 (9.3%) |36 (13.7%)

%)

p Vs 0.905 0.002 0.242 174 0.134

placebo

[a]

Odds 0.967 1.986 1.310 346 1.548

ratios  vs

placebo

95% CI (0.605, 1.546)|(1.296, 3.046) (0. 1.991) {(0.890, 2.035) (0.901, 2.661)

[a] p-values come from Fisher’s exact test

The prespecified pooled analysis of prolonged abstinehta from these short-term studies suggested

that rimonabant 20 mg was associated with greater
22.0%, placebo: 15.0%, p =0.0003, OR =1.610
achieved abstinence with rimonabant 20 mg tha

lacebo.

lower end of the efficacy spectrum compare

ith conventional treatment modalities.

cy compared with placebo (rimonabant 20 mg:
: 1.241, 2.088). A total of 47% more patients

The OR for smoking cessation with rimonam between 1.4 and 1.6, which places rimonabant at the

During the procedure the applicant sub
short term studies. The STRATU
weeks continued to show a stati

sults of a follow-up of about one year of subjects from the
patients treated with rimonabant 20 mg during the initial 10
significant improvement in abstinence at 1 year (p=0.021);

similarly, the STRATUS-EU resu -year remained consistent with those observed at 10 weeks, i.e.
not significant. (See Tables 10 g @ below.)

Table 10: Point prevalencﬁ&nce at end-of-treatment visit (day 70) and end-of-study visit (day 350), in

the STRATUS-US-study

Placebo Rimonabant
S mg 20 mg
Point Prevalence abstinence {N=261) {N=262) {N=261)
Day 70 ni%) o] (sl sol (9.l 78] (29.0)
p v placebo L.000 0.008
Day350 n(%) 3ol (s 34 ol s (19.2)
p vs placebo {1680 0021

&

%
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the STRATUS-EU-study

Table 11: Point prevalence abstinence at end-of-treatment visit (day 70) and end-of-study visit (day SSO)b

Thus, the short term effects seen in the —US study were relatively well maintaine
difference of 10.3% after 10 weeks compared to a difference of 7.7% after the a

follow up.

STRATUS-WW study

The mean age of patients in STRATUS-WW-study was 44 (SD 11) ye

proportion of males and females, majority of the patients were Cauc
the patients had been smoking for 26 (mean) years, and smoked an

The results from STRATUS-WW-study are presented in Figure

~\

oy

le 12 below.

Placebo Rimonabant 7
Smg 20 mg J

Point Prevalence abstinence (N=26l) (N=25h) {(N=267) ,
Day 70 n (%) s (22.7%)] 71| (27.7%)] 78] (29.29%4)

p vs placebo 0190 0.092
Day350 n (%) 49 | ssoe) | 49 | (19.0%) | 55 | (20.6%)

[ va r.|m;.‘-h|;| 1.000 0662

N

ne year, with a

itional 40 weeks of

he study included equivalent
e mean BMI was 28 kg/ m’,

@of 23 cigarettes per day.

Figure 3: A summary of primary endpoint time to relapse for

a

g dose rimonabant.

] B Rimonabant 20mg - Placebo
B Rimonabant 20mg — Smg
M Rimonabant 20mg - 20mg

Survival Distribution Function Estimate
(=)
(9]
Il

0.0
10 12 14 16 18 20 22 24 26 28 30 32

LI B B B B B S B B B B B |

20mg/PLB: 342 2@\251‘ 24 206 191 178 169 163 154 151 145
20mg/5mg: 335 263 243 228 215 211 199 196 184 179 174
275 249 239 223 210 201 192 181 178 173

20mg/20mg: 340
Time to relapse (week)
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Table 12: Non-relapse rates at Week 32 (primary efficacy endpoint) and Week 52 (secondary effica
endpoint) in the STRATUS-WW-study [N (%)], stratum 20 mg

20 mg/PLB| 20mg/S5mg |20 mg/20 mg
Non-relapse rates (N=342) (N=335) (N=340)
Week 32 (analyzed with the 1-year database) 145 (42.4%)| 174 (51.9%) 174 (51.2%) %
Odds ratio 1.468 1.424 \
95% confidence mterval (CI) (1.084, 1.988) [(1.053,1.926)
p value versus placebo 0.009 0.009 N
Week 52 110 (32.2%)| 140 (41.8%) 141 (41.5%) |
Odds ratio 1.514 1.494
95% CI (1.106,2.073) [(1.093,2.044)
p value versus placebo 0.005 0.005
Estimated Change from Week 32 to Week 52| 35/145 34/174 33/174
with survival analysis approach (24.1%) (19.5%) (19.0%)

' One additional patient was declared abstinent at Week 32 in the rimonabant 20 mg group at the

time of analysis of the Week 52 data

A 10% difference in favour of rimonabant was observed for mainten

&Week 32 and Week 52, both

for the 5 mg dose and the 20 mg dose versus placebo, in patients init@eated with rimonabant 20 mg.
This corresponds for the 20 mg dose to a reduction in odds 0@6 by approximately 30%. Both

rimonabant 20 mg and 5 mg showed similar effects regarding

in patients who initially stopped smoking with the 20 mg dose
In addition, results after 102 weeks (off drug) are given in T,

Table 13: Non-relapse rates at Week 102 in the STRATUS-W

afice of abstinence versus placebo

tudy [N (%)], stratum 20 m

20 mg/PLB S mg 20 mg/20 mg
Non-relapse rates N=342) ) N=340)
Follow-up off-drug up to Week 102 81 (23.7%) 29.0%) 106 (31.2%)
Odds ratio 1.460
95% CI \ 0.932, 1.851) 1.040, 2.048)
p value versus placebo 0.005

e Discussion on clinical efficacybo

OBESITY

The demonstrated body wei8l
factors and in obese patie
20 mg were clinically relé
dyslipidaemia were s
demonstrated also i

The CHMP doe
for pharmaco,

patient groups.

reduction in overweight patients with additional cardiovascular risk
@ d the effects on body weight related parameters obtained with rimonabant
dnt and maintained over time. Obese patients with type 2 diabetes and
ifically studied in separate studies and clinically relevant weight reductions were

rrently accept metabolic syndrome as an instrument to identify a target population
I therapy. No generally accepted definition of the metabolic syndrome exists. No

proper benefit/risk evaluation could be made for the long-term rimonabant treatment of patients with the
proposed factor complex, as no outcome data with regard to clinically relevant events existed. Thus,

metab @

be accepted with current knowledge.

) pharmacological intervention based on a demonstrated reduction of the incidence of the
ndrome (or of a general reduction of the incidence of the individual risk factor components)

co
fects of rimonabant on HDL-C, its subfractions and on triglycerides were interesting and they may
icate that rimonabant could reduce the risk for cardiovascular complications, which, however, remains
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to be shown, as outcome data demonstrating a reduction of clinically relevant events were lacki
Furthermore, no comparative data with an active comparator product were available. Thus, a speci
claim for treatment of dyslipidaemia could not be accepted; these effects were, however, conside@‘
importance and are thus described in the SPC (5.1).
L 4

The indication as an adjunct treatment to diet and exercise to improve glycaemic control in t pe 2
diabetes patients suggested that in these patients with overweight there was more to gain th %ight loss
only, i.e. substantial glycaemic control. The total reduction of HbAlc in type 2 diabete§ alr8ady treated
with an oral anti-diabetic was 0.7% with rimonabant (as compared to placebo), which dged to be a
clinically relevant reduction. However, the significant interaction between weight los$ia eatment with
respect to HbAlc (%) allowed no straight forward interpretation of the main effe .e. reduction of

Y,

HbA1c(%) corrected for weight loss; hence the independent effect of rimon t on HbAlc was
questioned by the CHMP. Therefore the applicant carried out extensive an hich demonstrated
that there was, indeed, an effect on HbAlc that was independent of weight lc%vas difficult to exactly
define the size of this effect (and will be the same also in larger studies), but itvas agreed that the over-
all HbAlc reducing effect was the most relevant effect from clinical p&e(‘:tive. Overall, the beneficial
effects of combined weight reduction and improved glucose regulatm ich is difficult to achieve in

patients failing on metformin treatment with the treatment alternativg able today) could be expected
to be greater in type 2 diabetes patients than in a general overweig @ pulation. However, no prospective
confirmatory trial focusing on patients failing on OAD was p . Also, no study on rimonabant
monotherapy in type 2 diabetes patients was carried out. Thus¥a separate indication for treatment of type
2 diabetes was not currently justified. Furthermore, tre of overweight in patients with type 2
diabetes was already included in an indication for tre ae@overweight patients with additional risk
factors. It was agreed with the applicant that rimonabant 1d not be directly compared with classical
OAD agents. A short description of the RIO-diabetest results are described in the SPC (5.1).
a

Further, in the major dose-finding study the hig wal rate in combination with the rather small
efficacy difference between the 10 and 20 mg psytogether with a tendency for a higher incidence of
adverse reactions in the 20 mg group (nausga, didtrhoea, dizziness), resulted in remaining uncertainty

whether 20 mg is the most optimal dose, pplicant committed to further investigate (as a post-
approval follow-up measure) the efficacy @nd $afety of a 10 mg dose in patients not tolerating 20 mg due

to side effects or as a long-term treatm@ intain the effects initially obtained with a 20 mg dose.

SMOKING CESSATION

The selection of doses (5, 20 mg/day of rimonabant) for the different smoking studies was based
on pharmacokinetic, safet tolerability data of rimonabant in healthy volunteers. The maximal
tolerated dose in those stfidie§, was 60 mg/day of rimonabant. Subsequently, the dose of 40 mg/day of

rimonabant was chgsen the phase II smoking cessation study (ACT4389). No other doses were
included in the phase Wystudy, indicating that no formal phase II dose-finding studies were performed in
the target populatigh. sequently, based on efficacy and tolerability of rimonabant 40 mg/day in the
ACT4389 study, erience with the 20 mg/day dose in the obesity studies, the 5 and 20 mg doses
were selected fok th&eonfirmatory phase III trials.

Only one

e Q ree short-term phase III studies (STRATUS-US) was positive on all conditions, i.e.

t
prolo e\' ence after 10 weeks treatment, and sustained abstinence at 1 year off drug. The other two
studie ¢*negative and thereby raised the question which study(ies) should be regarded as outlier(s).
The analysis of the short-term studies, as well as data from the study with 40 mg dose provided
ev% that rimonabant had, indeed, positive effect in smoking cessation. The randomized withdrawal
as also positive with regard to maintenance treatment; however, the data could be regarded only
s@pportive. Overall, based on the totality of data it was concluded that an effect on smoking cessation
been demonstrated. The magnitude of the effect on smoking cessation was, however, difficult to
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estimate. The variability in the results from the short-term studies indicated that the effect size may
marginal. Furthermore, there were remaining uncertainties regarding the optimal dose, duration

treatment and whether the dose could be decreased after an initial treatment period in cases where @

treatment is considered justified.
Clinical safety

e Patient exposure

The rimonabant clinical development program included 49 completed clinical stu
16,120 subjects or patients. There were 36 phase I studies and five phase II studi
phase III program, composed of two major sets of studies (four RIO studies and
which was carried out in the indications of body weight management and relate

Table 14 below). These studies were designed for assessing drug safety, i.
placebo-controlled and parallel group studies, and a substantial number, o

(6,625 patients), and aid to and maintenance of smoking cessation (7,136 jpa
f ra

were exposed to either rimonabant 5 mg or 20 mg for one year or up to
ten weeks or up to 32 weeks (in STRATUS studies; safety data b

submitted during the procedure).

Table 14: Safety population exposed to rimonabant

dies, 4
ddition to a large
ATUS studies),

f

L 4 \c‘ ,
g a total of

etabolic disorders
), respectively (see

domised, double-blind,
onabant-treated patients
o years (in RIO studies) or for

@\ eek 33 and week 52 were

N studies | N exposed to 0S rimonabant | Duration
rimonabant

Phase 1 studies
Single dose studies 21 579 \ 1 to 300 mg -
Repeated dose studies 15 449 1 to 90 mg Up to 4 weeks
Sub-total 36 1028 Q
Phase II studies
Obesity/energy expenditure 2 ZQ 5, 10, 20 or 40 mg Up to 16 weeks
Aid to smoking cessation 1 183 40 mg 10 weeks
Relapse in alcoholism 1 N 20 mg 12 weeks
Schizophrenia 1 02 20 mg 6 weeks
Sub-total 5 0 613
Phase III studies
RIO studies b 5023 5 mg or 20 mg Up to 2 years
STRATUS studies (short-term) 1308 5 mg or 20 mg Up to 10 weeks
STRATUS study @ 5039 5 mg or 20 mg Up to 52 weeks
(medium-term) &
Sub-total 8 11370
Total 49 13011

® Adverse events \

The overall saf

%v of the combined phase III RIO + STRATUS programs showed that treatment

emergent a#t events (TEAEs) were comparably reported across the three treatment groups
(rimonaban, rimonabant 20mg, placebo). TEAEs commonly reported (>2% of patients) during
rimonaba, dministration were mostly of gastrointestinal (nausea, diarrhoea, vomiting, loose stools),

(dizziness, disturbance in attention, somnolence) or psychiatric origin (insomnia, anxiety,
disorders, mood alterations, irritability).

Th@wing Table 15 shows all treatment-emergent adverse reactions from the four placebo-controlled
n patients treated for weight loss and related metabolic disorders that occurred at a rate of > 1%,
these incidences were statistically significantly greater than the corresponding placebo rate or
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considered clinically relevant. They are listed by treatment group and by first- and second-year stu b
periods.

Table 15: Adverse Reactions > 1% from Four Studies that Examined ZIMULTI 20 mg in Overwei

Obese Patients. o
Year 1 (4 studies) Year 2 (2 studies)
SYSTEM ORGAN | ZIMULTI Placebo ZIMULTI Placebo
CLASS 20 mg % of patients | 20 mg % of p
Adverse events % of patients % of patients @S
(N =2503) (N =1602) (N =688) (
INFECTIONS AND INFESTATIONS
Upper Respiratory tract | 12.4 114 -
Infection \
Gastroenteritis viral 3.6 2.9 -
Nasopharyngitis - - 10.3 § .8
Urinary tract infection - - 2.8 - 2.1
Gastroenteritis - - 2.5 x 1.1
PSYCHIATRIC DISORDERS
Anxiety 5.6 2.4 - -
Insomnia 54 3.2 - -
Mood  alterations  with | 4.8 3.1 - -
depressive symptoms
Depressive disorders 3.2 0.4
Irritability 1.9
Parasomnia 1.5 - -
Nervousness 1.2 - -
Sleep disorders 1.0
NERVOUS SYSTEM DISORDERS
Dizziness 7.5 - -
Memory loss 1.6 - -
Hypoesthesia 1.6 - -
Sciatica 1.0 - -
VASCULAR DISORDERS
Hot flush [ 1.9 | - | -
GASTROINTESTINAL DISORDER
Nausea 11.9 4.9 2.8 1.7
Diarrhoea 6.3 4.8 - -
Vomiting 4. 2.2 2.0 1.3
SKIN AND SUBCUTANEO ISSUE DISORDERS
Pruritus 0.5 - -
Hyperhydrosis 0.5 - -
MUSCULOSKELET%\ID NNECTIVE TISSUE DISORDERS
Tendonitis 2.1 1.0 - -
Muscle cramp § 1.4 1.0 - -
Muscle spasms 1.0 0.5 - -
Back pain 4 - - 7.3 5.2
ERS
8.9 8.6 9.2 7.5
6.0 5.0 - -
m". SONING AND PROCEDURAL COMPLICATIONS
3.0 2.1 - -
2.2 0.6 2.2 0.6
1.9 14
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Depressive disorders reported with rimonabant 20 mg were usually mild or moderate in severity. Most

the cases resolved with the corrective measures undertaken, either discontinuation or anti-depress
treatment. Overall, psychiatric adverse events or adverse symptoms from the CNS were more co@
among rimonabant treated patients than among placebo treated. These adverse events w
dependent, where the 5 mg dose showed adverse event frequencies comparable to placebo, but l%

and 40 mg dose showing a considerably higher frequency. \\

TEAE:S related to cognitive impairment such as sedation, somnolence and disturbance i
reported and were comparable across the 3 treatment groups (rimonabant 5 mg, 20 mg
1-year pooled RIO data and in the 2-year pooled RIO data. In the placebo-cqnt
STRATUS program (10-week pooled data and STRATUS-WW week 11 to week
of sedative effects.

q d
ed¥period of the
cte were no signs

In clinical studies on smoking cessation, also the following adverse reactio@e commonly reported:
sinusitis/upper respiratory tract infection, decreased appetite, anorexia, aSthenia/fatigue, dizziness,
disturbance in attention, anxiety, insomnia, nervousness, nausea/vomitingydiarrhoea, dry mouth, stomach

discomfort. @

e Serious adverse event/ deaths/ other significant events Q

Deaths

A total of 13 deaths were reported out of the 16 120 subj Qpatients involved in the 49 completed
studies: 11 in the RIO program, equally distributed aCX ps (four in the rimonabant 20 mg group,
three in the rimonabant 5 mg group and four in the placeb®group), and two in the STRATUS program
(both in the rimonabant 20 mg group). Fatal events ostly of an intercurrent origin (seven cases) or
of a cardiac origin in patients with heavy cardiovas@r:isk factors (four cases). The origin of the two
remaining cases remained doubtful: a completed stigide in unclear circumstances and a cardiac arrest,
with no cardiac lesions on autopsy, possibly linke a long QT syndrome, pre-existing prior to any study
drug intake. In addition, there was a cardiac ted death, occurring three weeks post-completion of study
treatment (10 week of rimonabant 5 mg thgh 42 Weeks of placebo) in the 1-year data of STRATUS-WW.

Obesity

In the RIO program, serious adve @(SAES) were reported with similar incidence in the placebo
group and rimonabant groups: 5.9‘@'@ rimonabant 20mg group, 5.4% in the rimonabant Smg group
and 4.2% in the placebo group. treatment group, similar SAEs in similar System Organ Classes
(SOCs) were reported.

The following SAEs wer requently reported in the rimonabant 20 mg group than in the placebo

group:

e 12 cases of psy&‘[rilc orders (6 serious depressive disorder) in the rimonabant 20 mg group
(0.5%), versus in the placebo group (0.1%);

e 12 cases of ca isorders in the rimonabant 20 mg group (0.5%) versus 4 cases in the placebo

group (0.2% ses resulted in death;
e 9 cases Ol ry disorders in the rimonabant 20 mg group (0.4%) versus 2 cases in the placebo
group (0°T%
e 6 st ad traffic accident in the rimonabant 20 mg group versus zero in the placebo group; 2
Soceurred in the context of sleepiness.
f fall in the rimonabant 20 mg group.

@—year pooled data, new SAEs during the second-year exposure were occasionally reported in the
abant 20 mg group (1 or 2 patients each) and were less or comparably reported than during Year 1;
cases had a fatal outcome.
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Smoking cessation

Only few serious TEAEs were observed throughout the short-term STRATUS studies (pooled dat

percentages being 2.2% for the placebo group, 1.2% for the rimonabant 5 mg group, and 2.0% f@

rimonabant 20 mg group. No serious events were of cardiovascular origin in the rimonabant % t
1

arms (high risk subjects were excluded from participation). The cases that were considered ical

relevance and related to the study-drug were severe fatigue, major depression and gastroenter{

e Laboratory findings Q

In the combined RIO + STRATUS data, no laboratory safety concerns were de the main
biological functions (liver, renal, hematology, electrolytes, metabolism) over ti urthg the whole
rimonabant treatment period (up to two years), and were comparable with placebo,

Effects on ECG 0

PKD 5237 was a single-centre, randomised, double-dummy, placebo control ur parallel group study
in 128 male or female subjects assessing the effect on ECG parameters @f rimonabant 20 mg and 60 mg
compared to placebo and with moxifloxacin 400 mg as a positive co oxifloxacin produced clear

and consistent QT/QTc interval increases compared with placebo. T as no evidence for a potential
of rimonabant to prolong ventricular repolarisation. There was no nt relationship between the QT
changes from baseline as measured by the Holter method or from d ECGs (with Bazett, Fridericia,
or population-specific correction) and rimonabant plasma congéntfation§. There was some suggestion that
the 60 mg dose may be associated with a slight increase (+6 in heart rate (HR), in healthy subjects.

Vital signs \

The review of vital signs, including supine blood pressure (BP) and HR from phase I and II studies did
not reveal any safety issues. When combining all phdse [l studies, there was a trend towards a decrease in
supine BP in the rimonabant 20 mg group comparg

e Safety in special populations

No marked differences in terms of clinical ere observed for elderly compared to younger patients,
but elderly obese patients appeared to befymoie prone to develop dizziness or diarrhoea compared with
either young or middle-aged obese patie e rimonabant 20 mg group.

There were no marked differenc s of safety between the two prominent ethnic sub-groups

(Caucasian and Afro-American patij apart from a lower incidence of nausea or somnolence observed

in Afro-American patients. O
&e events

e Discontinuation due Q
The overall safety rmﬁ the combined phase III RIO + STRATUS programs showed that there was a

higher rate of treat continuations due to AE in the rimonabant 20 mg group (15.7%) compared to
placebo (7.8%) (al erved in the individual RIO and STRATUS programs). In the RIO 1-year pooled
data, the main eading to discontinuations in the rimonabant 20 mg treated patients, reported in at
least 0.5%, Werc™ausea, mood alterations with depressive symptoms, irritability, anxiety, insomnia and
dizziness ( e 16 below).

N
)
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Table 16: Percentage of patients with TEAE leading to permanent treatment discontinuation - randonﬁb
and exposed patients - 1-year pooled RIO data

Placebo Rimonabant
5 mg 20 m
(N=1602) (N=2520) (N=
Any event 7.2% 8.8%
Depressive disorders 0.8% 1.0%
Nausea 0.1% 0.2%
Mood alterations with depressive symptoms 0.6% 0.9%
Anxiety 0.3% 0.3%
Dizziness <0.1% 0.2%

e Discussion on clinical safety

The main safety issue was the psychiatric AEs, which caused concernshespecially since patients with
current depressions were excluded from the clinical studies. The safe in Table 16 above shows that
there was a dose-response relation between the frequency of cert; hiatric adverse events and the
dose of rimonabant.

The findings from the RIO-programme showed that half of de veedisorders were reported during the
first 3 months of the studies, when weight loss was maximu %umber of events was increased in the
body weight responder patients compared to the non-res s. In the STRATUS program (10-week
pooled data), the probability of occurrence of e.g. anxie d after the target quit day; however, this
could be expected in the context of the nicotine withdrawal®®The SPC contains warnings (4.4) related to

use in patients with uncontrolled serious psychiatri ss such as a major depression, and in patients
with ongoing antidepressant treatment. The effec e central nervous system, including psychiatric
events, are also one of the main issues in the riskafnandgement plan.

5. Pharmacovigilance O

Detailed description of the Phar c@mce system

The CHMP considered that th acovigilance system as described by the applicant fulfils the

legislative requirements. \

Risk Management Plan Qj
The applicant submi a risk'management plan (see Table 17 below).
L 4 \< ,

S
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Table 17: Summary of the risk management plan

Safety issue

Proposed pharmacovigilance activities

Proposed risk minimization activiti%@
L 4

Missing or limited information

Monitoring of rimonabant prescriptions

SPC 4.2: Not recommended

e <18 years of

Children under the age age.
of 18
Customer care progra
SPC 4.6: Use in preg t recommended. Non-
Pregnancy clinical findings des@sibed)in 5.3.
Customer care p%
SPC 4.3 and 4.6"Contraindication in lactation.
Lactation Non-clinicalfindings described in 5.3.
Custome@p ogram
THIN and ARIC databases, disease registry | SPC ” Use with caution in those >75 years
Elderly patients Further clinical trials, Monitoring of of a ioned also in 5.1-5.2.
rimonabant prescriptions eméare program
4: Warning of lower exposure in blacks. 5.1-
Black. Afro- | ARIC databases, g P

Americans and Asiatic
patients

Further clinical trials

: Description of PK/PD-effects in blacks and
panese.

Customer care program

Patients with hepatic
impairment

S

SPC 4.2, 4.4: Caution of use in patients with
moderate hepatic impairment; use in severe hepatic
impairment not recommended. PK-data described in
5.2.

Customer care program

Patients with renal

impairment

Further clinical tg 10

SPC 4.2, 4.4: Use in severe renal impairment not
recommended. PK-data described in 5.2.

Customer care program

Use of concomitant

medications:
antidepressants  and
potent CYP 3A4
inhibitors

Monitori ()Q)nabant prescriptions

SPC 4.4, 4.5: Warning of use with CYP 3A4-
inhibitors and with anti-depressants.

Customer care program

Potential and identified

Depressive disorders
L 4

2

reporting forms

%and ARIC databases, disease registry

rther clinical trials

Special reporting in PSURs

SPC: Described as an adverse effect in 4.8.

Customer care program

.\()

Specific reporting forms, disease registry

SPC 4.4: Warning of use in patients treated for

Convulsio epilepsy. Non-clinical findings described in 5.3.
Further clinical trials
Customer care program
THIN and ARIC databases, disease registry ) )
. . SPC: Described as an adverse effect in 4.8.
An Further clinical trials

Special reporting in PSURs

Customer care program
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Insomnia

Further clinical trials

SPC: Described as an adverse effect in 4.8.

Dizziness

Further clinical trials

Customer care program
SPC: Described as an adverse effect in 4.@

Customer care program .

Neurological sensory
disturbance of skin

Further clinical trials

SPC: Described as an adverse effegt 1 (

Customer care program

Withdrawal syndrome

Further clinical trials

Off-label use

THIN and ARIC databases, disease registry

Customer care progra

Monitoring of rimonabant prescriptions

THIN and ARIC databases, disease registry: THIN (The Health Improvem ork Database) is a
computerised database of medical records from general practices in the UK§ it Will be used to evaluate
incidence rates of e.g. cardiovascular diseases and depression, and to addsess new safety issues. The
applicant also committed to perform a full periodic follow-up study the outcomes of rimonabant
exposed and non-exposed patients. ARIC (Atherosclerosis Ris ommunities database) is a
prospective cohort study of atherosclerosis and cardiovascular dise ucted in 4 US communities; it
will be used to evaluate e.g. cardiovascular diseases and depress isease registry: the applicant will
establish a disease registry in the US population to assess e & und incidence rates of adverse
events, to describe concomitant drug use/ co-morbidities,“and ‘to compare adverse events among
rimonabant users and non-users.

Customer Care program: To encourage that rimonabant isWged in patients at risk for health reason while
avoiding use for cosmetic reasons: a specific trainin company representatives will be implemented in
order to provide healthcare professionals with the @ priate information (e.g. by offering physicians
simple ways to educate patients on the clinical b of therapy while setting treatment expectations;
providing physicians and other healthcare professionals with regular, ongoing educational support tools
that can assist their patients in reaching the wey have established for them; integrating practical diet
and exercise information and programmesgfor héalthcare professionals and their patients for when they
prescribe rimonabant, that is consistent lo¢al treatment guidelines). This customer care program will
Y

include education for example on the u rimonabant in pregnancy, lactation, elderly, blacks, Afro-
Americans, Asiatic, patients with r renal impairment, and with concomitant antidepressants or
potent CYP3A4 inhibitors; educati be provided also on depressive disorders, convulsions, anxiety,
insomnia, dizziness and neurolog sory disturbances of the skin.

Monitoring rimonabant pre&lons: Specific surveys will be put in place in order to monitor the
prescriptions of rimonab ecially to detect any misuse / off-label use of the drug, by analyzing data

such as drug prescriptio iagnosis information, demographic parameters (weight, height, waist
circumference, medi%to
Further clinical tri ese will be carried out as part of the large life-cycle management clinical trial

through scrip opsychiatric questions obtained at every visit or intermediate phone calls. Separate
studies wilb ried out in patients with severe renal impairment and some other ethnic groups than

blacks. &
N

porting in PSURSs: Post-marketing cases of depression and anxiety in patients concomitantly
depressants will be presented separately in PSURs.

programme of Q ant. Special focus will be given on neurological and psychiatric adverse events
ur

Specid

usi
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The CHMP, having considered the data submitted in the application is of the opinion that some additio
pharmacovigilance activities are needed apart from routine pharmacovigilance activities (see table

above). @

6.  Overall conclusions, risk/benefit assessment and recommendation K
Quality

Quality aspects are satisfactory. There are no unresolved quality issues which @ve a negative

impact on the benefit/risk balance of the product.
Non-clinical pharmacology and toxicology 0

Rimonabant is a selective CB1 antagonist. It showed activity in severalani models for obesity and
nicotine addiction. The safety pharmacology studies identified CNS (sefation, decreased muscle tone, a
proconvulsant potential when combined with physical or chemical@r inducers, or with stressful
conditions) as a possible target for rimonabant.

The results of the pharmacokinetic studies revealed a consistent p
absorption, a low to moderate bioavailability, wide dist
metabolism, long terminal half-life with bile/ faeces as thegmdjer excretory pathway. One of the major
metabolic pathways was hydrolysis of the amide bond th @ ds the piperidine ring to the rest of the
rimonabant molecule, producing a metabolite SR141715, h could, theoretically, release the piperidyl
radical as N-aminopiperidine (NAP); this compound is mutagenic in bacteria and may have other
genotoxic properties. Precise estimate of the risk f ans could not be made but the risk was most
likely very low; the applicant committed to provi onal data on the issue as a post-approval follow-
up measure. No signs of genotoxicity were obgserved in a standard in vitro package or in a mouse

micronucleus test. \

The results of the toxicology studies werg copsistent across species, with reduced weight gain, weight
loss, and/or decreased food consumptio -effects including clonic convulsions were seen at higher
doses; these symptoms prompted tion of the dose levels in the later studies. There were signs of
involvement of the liver, kidneys ¢ one marrow, but none of these provided clear-cut evidence of a
direct toxicity of rimonabant. Thestiimeur findings in the liver and female genital tract found in the long-
term rat study were consid be species specific and due to enzyme induction and a chronic

cross the species with rapid oral
,#high protein binding, extensive

hormonal imbalance with oestrogeén stimulation, respectively. The finding of neuropil vacuolation and
increased GFAP stainin imonabant treated mice, which could be a signal of underlying
neuropathology, was dimi by the lack of other signs of neuropathology.

The toxic profile o
non-clinical safety
Thus, the non-c
present. Co

bant was not fully characterised as the highest exposures to rimonabant in the
s were similar to the expected exposure in humans after the therapeutic dose.
tudies could provide no reassurance regarding margins to the clinical exposure at
tly, the safe use of rimonabant has to rely more on the clinical safety data and on the

post-approyal'p acovigilance programme.

ally, the environmental impact of rimonabant needed further evaluation and additional studies; the
licant committed to carry out such studies as a follow-up measure.
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Efficacy

Obesity @
More than 6800 patients were included in the Phase II and Phase III clinical studies. The patients i

in the Phase III trials followed a mildly reduced diet during the trial prescribed by a dietician hey
were advised to increase their physical activity. Significant mean weight reductions from ba N one
year for rimonabant 20 mg versus placebo were demonstrated in the three studies cond % 1n non-
diabetic patients, and in one study with type 2 diabetics. Rimonabant was effective in maf ing weight
loss for up to two years. Most of the observed weight reduction was obtained within t ine months
of treatment. Rimonabant reduced the risk of weight regain. Treatment with rim nt Was associated
with reductions in waist circumference, and with an increase in HDL-C and de n triglycerides;
generally no significant effect on Total-C or LDL-C levels were seen. In the trfal in type 2 diabetic
patients who were overweight or obese treated with metformin or sulfonylure rovement in HbAlc
was observed. %

Smoking cessation x

One of the three short-term Phase III studies was positive on all condifi ‘. prolonged abstinence after
10 weeks treatment, and sustained abstinence at 1 year off drug. The (%wo studies were negative. The
@ ase II study with 40 mg dose and

pooled analysis of these short-term studies, as well as data from
the randomized withdrawal study on maintenance treatmen evidence that rimonabant had
positive effect in smoking cessation. Overall, based on the totality of data it was concluded that an effect
on smoking cessation had been demonstrated; however, nitude of this effect was difficult to
estimate, and possibly marginal. @l

Safety

The main safety issue was the psychiatric AEs, whi e considered to have important implications for
the use of rimonabant, especially since patients Withhgurrent depressions were excluded from the clinical
studies. There was a dose-response relation between different depressive AEs and rimonabant treatment.
Most of the patients with various kinds of @€pressive symptoms did eventually recover with or without
anti-depressants drugs. All this is addresse SPC and risk management plan.

The most common side effects were , insomnia, mood alterations with depressive symptoms,
depressive disorders, dizziness nausga;¥diarthea, vomiting, asthenia/ fatigue.

Having considered the safety co
proposed activities described in g€

@ in the risk management plan, the CHMP considered that the
3.5 adequately addressed these.

®  User consultation x
The applicant provided r of assessments carried out in cooperation with target patient groups on the
package leaflet (‘useQ 1on’), and the package leaflet was modified accordingly.

Risk-benefit asses%

Managemeng o@vle cardiovascular risk factors in patients with metabolic syndrome:

The CHMP %h ot currently accept the metabolic syndrome as an instrument to identify a target
population@ armacological therapy. Even if diabetes, hyperlipidaemia and hypertension are
recogtzé factors that, especially in patients with abdominal obesity, increase the risk for

cardio diseases, no generally accepted definition of the metabolic syndrome exists. A claim for
phar gical intervention based on a demonstrated reduction of the incidence of individual risk factor
co nts commonly included in different definitions of the metabolic syndrome cannot be accepted

rent knowledge. There are several effective options for the treatment of diabetes, hyperlipidaemia
a ypertension available today; therefore the existence of an unmet medical need is questioned. On
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these grounds the benefit-risk assessment regarding an indication of “Management of multi
cardiovascular risk factors in patients with metabolic syndrome” is negative.

The demonstrated body weight reduction in overweight patients with additional risk factors an ese

patients has been sufficiently demonstrated and the magnitude of these effects is clinically and

appears to be maintained over time. The benefit-risk assessment for this indication in ove &ht/obese
@‘

Weight reduction in obesity/ overweight: a@

patients is positive, also in light of the psychiatric AEs that may develop over time and re-clinical
uncertainties that still exist.

Type 2 diabetes: Q

Extensive analyses performed by the applicant demonstrated that rimonabant h ffect on HbAlc
independent of weight loss. The size of this effect remained uncertain, although4g waslarge enough to be
clinically relevant. The beneficial effects of a combined weight reduct improved glucose
regulation could be expected to be greater in patients with type 2 diabetes n a general overweight
population. The treatment alternatives in overweight type 2 diabetes patights failing on oral anti-diabetics
are limited and the weight gain that almost inevitably occurs when t tients are given insulin is a
common and important clinical problem. However, it is recognised prospective confirmatory trial
with rimonabant focusing on patients failing on oral anti-diab&tcS™s lacking. Also, no study on

rimonabant monotherapy in type 2 diabetes was performed. The the benefit-risk assessment was
currently negative for diabetes type 2-indication. However, the@c psfare described in 5.1 of the SPC.

hé

Dyslipidaemia: Q
The effects of rimonabant on HDL-C, its subfractions a riglycerides are interesting and they may
indicate that rimonabant could reduce the risk for cardiovascular complications, which, however, has not
been shown (no outcome data available). Furtherm comparative data with an active product were
available. Therefore, the benefit-risk assessment eatment of dyslipidaemia is negative. However,
these effects are described in 5.1 of the SPC.

Smoking cessation: \

An effect on smoking cessation of rimofiabaht has been demonstrated, but based on current data the
magnitude of this effect is difficult to a *In addition, uncertainties in relation to posology remained;
in light of the psychiatric AEs that develop with time and the pre-clinical uncertainties, it is
important to establish the optimal d on of treatment and optimal dose. In conclusion, the uncertainties
regarding the magnitude of the eff8 d posology result in a negative benefit/risk assessment for this
indication. Additional efficac @ , in particular during short-term treatment, would be needed to
establish a positive benefit atio. The Applicant withdrew the claim for a smoking cessation
indication before the oral ation.

Risk management pl
A risk managemen as submitted. The CHMP, having considered the data submitted, was of the

opinion that some pharmacovigilance activities in addition to the use of routine pharmacovigilance
were needed to i ate further some of the safety concerns (see 3.5).
L 4

Recomme t

L 4
Base N HMP review of data on quality, safety and efficacy, the CHMP considered by consensus
that t benefit balance of ZIMULTI “as an adjunct to diet and exercise for the treatment of obese
pat'@ I > 30 kg/m’), or overweight patients (BMI > 27 kg/m”) with associated risk factor(s), such
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as type 2 diabetes or dyslipidaemia (see SPC section 5.1 of the Summary of Product Characteristics’
was favourable and therefore recommended the granting of the marketing authorisation.

talic text added for clarity
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