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l. BACKGROUND INFORMATION ON THE PROCEDURE

1.1 Submission of the dossier

Marketing Authorisation to the European Medicines Agency (EMEA) for Thymanax, thro 4@ he

The applicant Servier (Ireland) Industries Ltd submitted on 06 September 2007 an applicfor
centralised procedure under Article 3 (2) (a) of Regulation (EC) No 726/2004. The eligibi 0 the

centralised procedure was agreed upon by the EMEA/CHMP on 26 April 2007.

The legal basis for this application refers to: : %
A - Centralised / Article 8(3) / New active substance. K
Atrticle 8.3 of Directive 2001/83/EC, as amended - complete and independent 'Q)n.

The application submitted is a complete dossier: composed of administrative¥aformation, complete
quality data, non-clinical and clinical data based on applicants’ own tests andtstudies and/or

bibliographic literature substituting/supporting certain tests or studies.
dfassive disorder in adults.

The applicant applied for the following indication: treatment of major

Scientific Advice: @
The applicant received Scientific Advice from the CHMP on y 1999. The Scientific Advice
pertained to non-clinical and clinical aspects of the dossierQ

Licensing status: Q{

Thymanax has been given a Marketing Authorisatioh\ aine on 28 August 2006.

A new application was filed in the following cou@s: Australia, Brazil, Russia, South Africa and
Turkey.

The Rapporteur and Co-Rapporteur appointe(ﬁhe CHMP and the evaluation teams were:
Rapporteur: Eva Skovlund & Co-Rapporteur: Tomas P Salmonson

1.2 Steps taken for the assessér{ of the product

The application was recei\@r the EMEA on 06 September 2007.
The procedure started September 2007.

The Rapporteur's t¥Assessment Report was circulated to all CHMP members on 14

December 2007. Co-Rapporteur's first Assessment Report was circulated to all CHMP

members on December 2007. In accordance with Article 6(3) of Regulation (RC) No

726/2004, t%ﬁpporteur and Co-Rapporteur declared that they had completed their assessment
n 80 days.

Questions to be sent to the applicant. The final consolidated List of Questions was sent to the

report inb

L 4
Durh&}&e meeting on 21-24 January 2008, the CHMP agreed on the consolidated List of
a Nnt on 25 January 2008.

. applicant submitted the responses to the CHMP consolidated List of Questions on 24 April

08
%The Integrated Inspections Report of the routine inspections carried out at the sponsor site in
France and two investigators sites, one in Portugal and one in South Africa between 15 January
and 21 February 2008, was issued on 18 April 2008.

. The Rapporteurs circulated the Joint Assessment Report on the applicant’s responses to the List
of Questions to all CHMP members on 06 June 2008.

. During the CHMP meeting on 23-26 June 2008, the CHMP agreed on a list of outstanding
issues to be addressed in writing and in an oral explanation by the applicant..
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The applicant submitted the responses to the CHMP List of Outstanding Issues on 20 September
2008.

The Rapporteurs circulated the Joint Assessment Report on the applicant’s responses to the List
of Outstanding Issues to all CHMP members on 06 October 2008.

During the CHMP meeting on 20-23 October 2008, outstanding issues were addressed, by the
applicant during an oral explanation before the CHMP.

During the meeting on 17-20 November 2008, the CHMP, in the light of the o data
submitted and the scientific discussion within the Committee, issued a positiv ion for
granting a Marketing Authorisation to Thymanax on 20 November 2008 applicant
provided the letter of undertaking on the follow-up measures to be fulfilled p@st-authorisation

on 18 November 2008. O
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2 SCIENTIFIC DISCUSSION

2.1 Introduction

Major Depressive Disorder (MDD) is reported to be the most common mood disorder. Depfessive
disorders tend to be chronic and both relapse and recurrence are seen frequently.

The presumed mechanism of action of the majority of antidepressants in the treatmen D is
thought to be via inhibition of neuronal reuptake of monoamines (mainly serotonin and enaline),
with a resultant increase in monoamine neurotransmission in the central nervous syst( S).

Agomelatine is claimed to bring a new concept into the antidepressant n@ ent area. The
agomelatine molecule possesses a new pharmacological mechanism of actiowfsytich combines its
melatonin MT; and MT, agonist properties with a serotonin 5-HT,c ant effect. The 5-HT,¢
receptors is considered a relevant target with regard to antidepressant ‘% as several currently

used antidepressant drugs are endowed with 5-HT,¢ receptor antagonist ies (e.g. mianserin and
mirtazapine).

The recommended dose proposed by the applicant in the SPC is 25¢mg once daily (taken at bedtime).
After two weeks of treatment, if there is no improvement of sy gs, the dose may be increased to
50 mg once daily, i.e. two 25 mg tablets together at bedti ;@Aients with depression should be
treated for a sufficient period of at least 6 months to ensure t are free of symptoms.

The clinical development programme focused on showin@c y of agomelatine 25 mg and 50 mg
in the rather wide MDE indication. Supportive st ere performed to demonstrate relapse
prevention, efficacy in the elderly and clinical safety®

The applicant obtained scientific advice from theaEA on 30 July 1999 (CPMP/1807/99).

The applicant submitted in March 2005 an a on for Marketing Authorisation to the European
Medicines Agency (EMEA) for Thymanaxizthrough the centralised procedure. Major objections
regarding the doubtful clinical relevancxf‘tdhe effect size in the short-term studies and the fact that
long-term efficacy and relapse preventi not been demonstrated were raised. A negative opinion
was adopted by the CHMP in Jul Q%, and the applicant requested a re-examination of the
application. However, in Janua (07pthe Commission of the European Communities adopted the
negative decision of the CHM issued a negative Commission Decision refusing marketing
authorisation for Thymanax — Q atine.
c

In September 2007, the appli submitted to the EMEA a complete new Marketing Authorisation
application based on a fi umentation dossier for Thymanax through the Centralised Procedure,
according to Article 8(3).

The new applicatias been completed by additional data including a new study aiming to
demonstrate the e of agomelatine in preventing relapse of depression (CL3-041).

2.2 Qua spects

2 4
Introd

The bﬂ is presented as film-coated tablets containing 25 mg of agomelatine as active substance.
théw/ingredients are lactose monohydrate, maize starch, povidone, sodium starch glycolate type A,
steagic acid, magnesium stearate and silica colloidal anhydrous in the core tablet and hypromellose,
ow iron oxide (E172), glycerol , macrogol 6000, and titanium dioxide (E171) and indigotine
(E132).

The film coated tablets are packaged in aluminium/polyvinylchloride blister pack.
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Active Substance

Agomelatine is a non-hygroscopic white or almost white powder practically insoluble in purified
water and contains no asymmetric carbon atoms. Agomelatine has the chemical name N[2-(7-
methoxy-1-naphthyl)ethyl] acetamide..

e  Manufacture

The manufacturing process is carried out in two main steps and adequate in-process co are
applied during the synthesis. Adequate in-process controls are applied. The specifications ontrol
methods for intermediate products, starting materials and reagents, have been presented.

The manufacturing process of agomelatine has been validated on consecutive %ction scale
batches, and the batch analysis data show that the active substance can be manufac eproducibly.

e  Specification Q
The active substance specification includes tests for appearance, solubi@ﬂ. Eur.), identification

(IR, HPLC), assay (potenciometric titration), chemical purity (HPLC), on drying (Ph. Eur.),
sulphated ash (Ph. Eur.), heavy metals (Ph. Eur.), particle size dis ion (Laser granulometry),
residual catalyst content.

The specifications reflect all relevant quality attributes of the actj &bstance. The analytical methods
used in the routine controls are suitably described. The valid timudies are in accordance with the
ICH Guidelines.

Batch analysis data is provided on several batches produ@it the defined synthetic route, and the
batch analysis data show that the active substance can ufactured reproducibly.

e Stability

Stability studies have been conducted in acco@ce with ICH QIA (R) on three reduced-sized
industrial container closure systems. Data pm@&l cover 6 months stored at 40 °C/75 % RH, one year
stored at 30 °C/60 % RH and three years stored at 25 °C/60%RH and 30 °C/70 % RH. The stability
parameters tested were appearance, i ification (IR), assay (HPLC and potentiometry), water
content and related substances.

Testing parameters were appear. water content, IR and determination of agomelatine and related

substances (HPLC). Q
a

Photostability was also test

Stress testing at different temper%@as performed for one industrial size batch in powder form .

rding to ICH Q1B of the active substance.

Based on these stability s, the retest period proposed for agomelatine was considered acceptable.

Medicinal Product

e  Pharmaceuti @evelopment

The intrinsic. ico-chemical properties of the active substance, were taken into account for the
developmen{?an oral solid formulation. A conventional immediate release tablet was selected as the
pharm Na form and the excipients were selected based on compatibility testing of a number of
excipi ith the drug substance. A wet granulation formulation was chosen for this product.

@formulations were developed during clinical trials phases. The dissolution studied results
d that the different formulations were similar.

The excipients lactose monohydrate, macrogol 6000, magnesium stearate, maize starch, povidone,
colloidal anhydrous silica, sodium starch glycolate (type A), stearic acid meet the specifications of
European Pharmacopoeia. Certificates of analysis of one batch of dry premix for orange coating
containing the colouring agents titanium dioxide and yellow iron oxide and one batch of blue ink for
printing containing the colouring agent indigo were presented and were analysed according to the
specifications and analytical procedures

Page 6 of 66



Aluminium/polyvinylchloride blister are used as primary packaging. The materials comply with Ph.
Eur. and are adequate to support the stability and use of the product.

e  Adventitious Agents

Lactose monohydrate is the only excipient of animal origin. The lactose manufacturers certifies that:
lactose derives from milk sourced from healthy animals in the same conditions as milk collected for
human consumption, which excludes this excipient from the scope of the “Note for guid
minimising the risk of transmitting animal spongiform encephalopathy agents via h
veterinary medicinal products”; calf rennet used for production of the raw material
accordance with the Public Statement “Lactose prepared using calf rennet: risk @sment in
relationship to bovine spongiform encephal opathies (BSE)”. K\

e  Manufacture of the Product

The manufacturing process for the tablets is adequately described and consistgfofaa conventional wet
granulation. The manufacturing process and in-process controls are ag@dequate for this tablet

preparation.. 0

The batch analysis data and process validation data show that th@ets can be manufactured
reproducibly according to the agreed finished product specifications which is suitable for control of
this oral preparation.

e  Product Specification @

The product specifications include tests by validated s €or appearance, identification of the
active substance (HPLC, TLC), average mass, microbi ity (Ph. Eur.), assay (HPLC), degradation
products (HPLC), uniformity of content (Ph. Eur.), K on (Ph. Eur.)

Degradation products are controlled and their lirr’@re justified by reference to stability studies.

The tests and limits of the specifications for Qnished product are appropriate to control the quality
of the finished product for their intended%os .

Batch analysis data confirm satisfactor)nyormity of the product at release.

e  Stability of the Product

Stability data are presented f Qmary batches packed in the immediate container closure system
proposed for marketing i.e. aled aluminium/polyvinyl chloride blister pack. The stability testing
ith ICH Q1A (R).

conditions are in accorda
The parameters tes%urlz stability study are identical with the release specifications. Additional
test results for resi% to crushing, water content (Ph.Eur.) and disintegration were performed.

Results have Qj&genera‘ted by validated, stability indicating methods and indicate satisfactory
stability. Th@@ Its support the shelf life and storage conditions stated in the SPC.

L 4
Discus Nn chemical, pharmaceutical and biological aspects
Inform on development, manufacture and control of the drug substance and drug product have
bee@sented in a satisfactory manner. The results of tests carried out indicate satisfactory
ncy and uniformity of important product quality characteristics, and these in turn lead to the
clusion that the product should have a satisfactory and uniform performance in the clinic.

Page 7 of 66



2.3  Non-clinical aspects

Introduction

The applicant submitted extensive documentation concerning the non-clinical pharmacology,
pharmacokinetics and toxicology of agomelatine. One non-clinical major objection and a number of
points for clarification were raised and subsequently resolved during the previous procedure. The
major objection concerned findings in the carcinogenicity studies. 6

The majority of the non-clinical studies were generally conducted in accordance Good
Laboratory Practice (GLP) standards, while studies assessing CNS safety and followzu 1es were
non-GLP standards. All pivotal toxicity studies were conducted according to the pri{&Q of Good

Laboratory Practice. :

Pharmacology Q

e  Primary pharmacodynamics

Agomelatine is a melatonin agonist with high affinity binding to the h Qelatonin MT, and MT,
receptors. It also acts as a serotonin antagonist at the 5-HT,¢ receptor man and several animal
species, although with lower affinity. In vitro the 3HD metabolite{f a moderate affinity for human
cloned MT,; ,MT, receptors and the 7DP has a moderate affinit uman cloned SHT,c receptors .
The other metabolites have weak or no affinity for MT; ,MT, »c receptors.

other species than man, the applicant adequately demo d ‘that agomelatine has anti-depressive
like activity in a number of animal models of deprm, with effects similar to imipramine and
fluoxetine. The anti-depressant effect is related both ation of melatonin receptors and inhibition
of 5-HT,¢ receptors, and putatively to increased level§ of extracellular NA and DA. Additionally,
agomelatine showed anxiolytic effects and ch iotic activity related to the melatonin activity,
while no indication of antipsychotic propertigsnis™Seen. The pharmacological effects of agomelatine
seems to be related to the time of dosing, andshighest effect levels are seen at dosing in the evening
(light/dark transition), in accordance witl&e}circadian fluctuation of endogenous melatonin, and with
the applied clinical posology.

Although formal in vitro studies have not been submitted nstrate affinity for MT receptors in
nérab

Secondary pharmacodynamics s explored the effects of agomelatine on memory, learning and
vigilance in mice, as well as ffects on sleep and EEG spectra in rats when administered in the
morning or in the evening. All stidies were performed in males only.

e Secondary pharmacodynamiz 0

Agomelatine had no adv@effects on the performed spatial learning and memory studies in mice, or
on EEG recordings4in rats‘at doses < 10 mg/kg (ip, iv). Agomelatine (0.1 mg/kg, i.p.) enhanced the
acquisition of discs tion. At the highest doses (1 and 10 mg/kg, i.p.), agomelatine improved
retention, particu when administered in the evening. However no effect of agomelatine on
vigilance stat EEG power spectrum is observed at a dose (3mg/kg, i.p.) efficient for
resynchroni h{ of circadian rhythms. Blood levels of agomelatine lower than 10pug/mL
(correspgntﬁyo the high dose group) are unlikely to alter the EEG spectral power.

N

e Sa harmacology programme

@)f safety pharmacology showed that agomelatine and the metabolite 7DP causes significant
depression at high doses. No abuse potential for agomelatine was observed. No biologically
evant effects were seen on renal function, the respiratory system, the cardiovascular system or the
gastrointestinal system. Agomelatine resulted in a slightly increased gastrointestinal motility.
Endocrine studies in rat showed that agomelatine reduced basal and stress-related prolactin and LH
levels in males and the surge of prolactin and LH in potentially pro-oestrus females, and corticosterone
in both genders. Equivocal effects were observed on ACTH, GH, TSH, while a potential effects on the
oestrus cycle was not properly assessed.
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e  Pharmacodynamic drug interactions

No studies were performed in animals except the diazepam and barbital interaction studies in the rat.
Interaction studies were performed in healthy volunteers (see Clinical Primary and Secondary
Pharmacology section).

Pharmacokinetics

The pharmacokinetics of agomelatine was studied in the B6C3F1 mouse, the Wistar rat, the
LE rat and the cynomolgus monkey, the same animal species and strains used in the itology
studies. Absorption, distribution, metabolism and elimination characteristics were asges
single and repeated oral administration, which is the intended route for human use! absolute
bioavailability, distribution and elimination were determined after intravenous administration in the
Wistar rat and the monkey. A non-compartmental analysis was used. Data obtaine(@1 SD or Fischer
rat strains and in cynomolgus monkeys in oral toxicology studies, were incl r pharmacokinetic

interpretation. The pigmented LE rat was selected for the assessment of \% ody distribution of

agomelatine. Q
Agomelatine was rapidly and almost completely absorbed after oral stration, but with a low
absolute bioavailability (7 % and 0.2 % in rat and monkey, respectiv caused by a high level of

first-pass metabolism. Following both single and repeated oral désing, agomelatine exhibited non-
linear kinetics in the oral dose range 2.5-750 mg/kg and IOéﬂg/kg for the rat and monkey,
respectively, as both C,,,, and AUC increased more than dose ional. This non-linearity is by the
applicant related to saturation of the first-pass/ pre-systemi bolism at higher doses. In rats, the
first-pass metabolism is assumed to be of hepatic origin/ nkeys, however, the gut wall also

The exposure levels of unchanged agomelatine in p especially in monkey, was characterised by

a high inter- and intra-individual variability. The underlying mechanisms explaining most of the

observed variability in plasma levels for both ss seems to be saturation of the solubility of the

drug at high doses, as well as a high and satur. Cpatic first-pass effect. The rate limited dissolution

process is evidenced by a systematic shift ir@ tmax at high doses without any change in the total

amount absorbed. The single dose abioﬁ)z studies were performed on males only, thus a gender-
in

contributes significantly to the low bioavailability. E

related effect on single dose pharmac iCs has not been performed. In the repeated dose studies
both genders are represented. The haghwifiter-individual variability combined with few animals per
dose group makes assessment of: eftrelated effects difficult. However, in rats the exposure levels
tend to be higher in females thar@ales, while in monkeys the exposure levels tend to be higher in
males than in females.

Distribution studies were erformed on the rat. Because the toxicity studies were conducted in
both rats and monkeys istribution study had preferably to be performed in both species.
Agomelatine and/or its m&tabolites are rapidly and extensively distributed throughout the body, with a

rather moderate vol of distribution, in accordance with the lipophilic properties of agomelatine.
The levels in the were relatively low and quickly eliminated. Initially, there were high levels of
radioactivity in related to excretion, in adrenal glands, and in the uveal tract indicating possible
affinity to melamin. At late sampling times (48-96 h), highest levels were seen in oesophagus, stomach,

and intestirgl 1, which may indicate an affinity for mucosa and epithelia. The high levels in the
gastroipft system are by the applicant explained by gastric secretion. The binding to melanin is
consid as weak (half life: 6-10h) and rapidly reversible in comparison to melanin turn-over which
is d in years. Further, no signs of ocular toxicity were observed in the toxicological

ns.

elatine was moderately bound to plasma proteins (75% to 95%) in all animal species and in
htimans. The protein binding profile of the four main metabolites (7DP, 3HP, DHDP and DAPACID)
were similar in rats, monkeys and humans, and was high (95-98%) for DAPACID, moderate (71-78%)
for 7DP and 3HP, and low (2-25%) for DHDP. The metabolite 3H7DP had low affinity for protein
binding (bound fraction of 56-60%) in human heparinised plasma samples. The in vitro blood to
plasma concentration was close to 1 in rat, 0.9 in monkey and 0.7 in man, indicating an almost equal
distribution of agomelatine in blood (erythrocytes) and plasma in rat and monkey, but slightly more
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distributed to plasma in man. In an in vitro blood-brain barrier model, agomelatine and 7DP cross at a
high grade, 3HP at an intermediate and DAPACID at a low grade.

The main routes of metabolism in rat, monkey and man have been identified as 3-hydroxylation, 7-
desmethylation and oxidation of the naphthyl moiety at position 7, leading to the main metabolites
3HP, 7DP, and DHDP. The combination of 3-hydroxylation and 7-desmethylation leads to formation
of the major metabolite 3H7DP in man, moderate in monkey and barely present in rat. DHDP4%g most
likely formed after hydrolysis of a 3,4-epoxide-agomelatine intermediate. Neither the @ ‘e—
intermediate nor glutathione, cystein conjugate or mercapturic acid derivatives were oS ¢d in
monkey plasma, indicating that the potential intermediate has a low reactivity angd/ored rapid
detoxification. Both rat and monkey were found to be representative toxicological § %, and the
metabolites identified in humans have been found in at least one of these species. Tﬂ%&nkey was a
relevant species for almost all the human metabolic pathways, except the oxid@tiy® deamination,

@; in rodent and

rodents. In monkey, only a minimal induction of CYP2B and CYP3A served, while CYP2C
and CYP4A were slightly down-regulated. UGT was not investigat monkey. Further, as an
additional evidence of hepatic enzyme induction, a slight decrease in 24 occurred during the first
month of dosing from 150 mg/kg. The enzyme induction is associﬁ with a dose-dependent increase
in liver weight. The relatively weak increase in liver weight ob in monkeys was not correlated
with histological signs of hepatic injury. Even though the P45 %chrome induction was minimal it
remains the most likely explanation for the increased liver w

The metabolites of agomelatine were conjugated and e)@d via urine and faeces, and only low
levels of unchanged agomelatine were excreted. Abo Yo of the administered dose was excreted
after 120 and 168 h for low and high oral do?\g and 100 mg/kg, respectively). In rats,
approximately 50-75 % of administered radioactive agortnelatine was recovered in the urine and 20-40
% in faeces, while in monkey a larger proportio -80 %) was excreted in urine, similar to man. In
general, the urinary excretion was slightly in at high oral doses, and slightly higher in female
than male rats. Studies performed in bile-camed rats demonstrated that most of the radioactivity
detected in faeces was due to biliary X(:rzcion. Agomelatine and/or its metabolites were readily
excreted into rat milk, with mean mil]@ a ratio increasing from 0.348 (0.5 h) to 1.128 (2.5 h),
consequently the drug should not be ﬁ ring lactation. This was adequately reflected in the SPC.

The potential for pharmacokineti ctions was not studied in animals. The evaluation of potential
for drug interactions was based o essment of human data.

Agomelatine was asses a variety of toxicity tests in vitro and in vivo. The studies included
conventional singlesdose toxicity studies in mice, rats and monkeys, repeated dose toxicity studies in
mice, rats and mo invitro and in vivo genotoxicity, carcinogenicity studies in mice and rats, and

reproduction toxicCi tudies in rats and rabbits. In addition, several mechanistic studies were
performed in ogfer'o elucidate potentially drug-related carcinogenic findings.

e Single ®oxicity

Toxicology

All stu owed a dose-related sedatory effect of agomelatine on the CNS, with a rather low acute
toxici file (LD50 > 100 times the human dose).
o epeat dose toxicity (with toxicokinetics)

eat dose toxicology was studied in rats (4-, 13-, 26-week studies) and monkeys (4-, 13-, 26- and
52-week studies) with both oral and intravenous administrations. The repeat dose toxicity studies
indicated that liver is the target organ of toxicity in both rats and monkeys, with high safety margins in
rats and low in monkeys. Agomelatine caused hepatic enzyme induction with subsequent increased
metabolism and reduced drug exposure. The level of induction was more pronounced in rats than in
monkeys. As a consequence of induction at doses > 125 mg/kg/po, the animals showed enlarged livers
and/or hepatocellular hypertrophy. Increased excretion of porphyrins and porphobilinogen in the urine
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was associated with discoloration of the urine. Additional studies did not show inhibition of rate-
limiting enzymes in the heme cascade or a potential for hepatic porphyrin accumulation. Dark liver
discoloration was observed in rats at low dose levels. According to the applicant, the discoloration is
related to the enzyme induction. The applicant did not present any data confirming a direct correlation
between liver discoloration and enzyme induction. However, similar discoloration was observed in the
mechanistic studies with phenobarbital, supporting the suggested relation to enzyme induction.

e  Genotoxicity and carcinogenicity b

In a standard battery of in vivo genotoxicity studies, no genotoxic potential of agomelatine ound.
Equivocal results were obtained in the first mouse lymphoma assay in vitro. A sego udy was
conducted in order to clarify the results with metabolic activation. No reproducible entration-
related trends in mutation frequency at the tk locus were observed. Clear positive t were seen in
a chromosomal aberration assay with human lymphocytes when performed accordi guideline ICH

S7B. In the 3 hour assay, only a single concentration was used, thus a NOAE%&SC findings could
not be established. However, in view of the otherwise negative in vitr N VIVO genotoxicity
studies, the positive results in the chromosome aberration test were c@ ed of minor clinical

relevance.

In the carcinogenicity studies agomelatine increased the inci&ces of hepatic adenomas and
carcinomas in mice (both genders) and rats (males), and@c(eased incidences of mammary
fibroadenomas in rats (both sexes). Toxicokinetic studies sh at males (rats) are more exposed
than females, especially at 104 weeks. The gender-rel erences in occurrence of hepatic
tumours could therefore be related to gender-related diffe\é in exposure.

O

Mechanistic studies showed that agomelatine caused ddse-related increased levels of modified DNA
bases and potential agomelatine adducts in b ales and females following 28 days in vivo
exposure, and at levels higher than the positivi ol 2-AAF. Negative in vitro studies indicated that
the modified bases in vivo is not due to agomelatine-adducts. A mechanistic study aimed at evaluating
a potential relationship between DNA medifications and the presence of enzyme induction in the male
rat liver was performed at early (6 and éﬁ'ﬂe-points following agomelatine exposure. Agomelatine

was administered by gavage of a | n-inductive, dose and a high, inductive dose. At 6h the
plasma levels of agomelatine and,i jor metabolites were higher than those observed at 24h (3 to
189-fold). No DNA modificatio enzyme inductions were detected at 6h after administration. At
24h both DNA modification, a 10-fold CYP 2B1/2 enzyme induction (not involved in the

metabolism of agomelatine g ) were detected in the high dose, but not in the low dose group.
Additionally, in a 28 d &dy of continuous feeding of agomelatine, DNA modifications were
detected after repeat ad@raﬁon of agomelatine when the typical pattern of enzyme induction was
achieved (marked CKZB and mild CYP 1A1/2 inductions).

Taken toget@er@&new data provided further supported the weight of evidence that agomelatine has
no genotoxi ntial. Rodent hepatic adenomas and carcinomas observed in the carcinogenicity
studies most likely occur through non-genotoxic mechanisms and do not pose carcinogenic hazard to
human‘s hgnon—enzyme inducing therapeutic dose. The safety margins based on plasma AUC in the
carcindgenicity studies were in the mice 3-fold and in male rats 8-fold the mean human exposure at 50
mg,@ectively. However, considering the high first pass hepatic metabolism of agomelatine and the

tumours were observed in liver, it is more appropriate to consider the safety margin based on

se in mg/kg, i.e. about 150- and 50-fold for the mouse and the rat respectively.

In rats, there was a significant increase of mammary fibroadenomas in the high dose groups.
Agomelatine reduced prolactin levels in males, and reduced prolactin surges in females. However,
agomelatine had no major effects on normal hormonal functions following repeat administrations up
to 28 days, at exposure levels in the range of those found in the carcinogenicity study. Statistical
analysis where the results of the incidence of mammary tumours were compared to the in house
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control values concluded on non-statistical difference for males and a statistical significance at 0.01
for females as compared to one of the control groups. No statistical significance was raised from
pooled or pair wise comparisons for both males and females. Agomelatine is not mutagenic, does not
induce a hyperprolactinemic state or hormonal imbalance, and does not accumulate in the mammary
gland. The applicant therefore concluded that the increase in frequency of mammary fibroadenomas
(the second most common spontaneous tumour in the female F344) can be regarded as belonging to
the expected biological variations. Although it was agreed that the incidence of mammary tumgtigwas

marginal, probably occurred by a nongenotoxic mechanism with a clear threshold and w 1es-
specific, the concomitant increased incidence in both males and females was difficult to en as
incidental. On the other hand, a mechanistic explanation was not available and safety mdrgins existed

omas was
tumours was
tabolism while
. The high first
ation was included

relative to the clinical use. A reference to the increased frequency of benign fib
provided in section 5.3 of the SPC proposed by the applicant. The safety margin fo
calculated based on dose and this was considered acceptable due to high first pa
the safety margin for mammary fibroadenomas was calculated based on pla
pass effect did not influence the mammary tumours in the same degree. Thi&

in section 5.3 of the SPC. O

e Reproduction Toxicity

Reproduction toxicity studies did not indicate any adverse effectfof agomelatine on fertility or on
embryonal or foetal development. Only minor effects were seen ells in female rats, without any
effect on T cell-mediated immune responses. : @

e Local tolerance

Studies on local tolerance on rabbit skin and eye did no®1 ate any adverse effect. Only mild, early-
onset, transient and reversible ocular changes occurrx

Ecotoxicity/environmental risk assessment O

An environmental risk assessment was p@bned in the time course of the development of
agomelatine (S 20098). At that time, the gnidarice document available was the "Note for guidance on
environmental risk assessment of medi roducts for human use" (EMEA/CHMP/SWP/4447/00
draft, 24 July 2003).

Since the PECsyrpace waTER Was @01 ug/L, a Phase Il Tier A assessment was performed.

The ratios PECsyurrace water / P ater and PECsyrpace water / PNECyicroorcanism were below 1,
and it was concluded that ago tine is unlikely to present a risk for the aquatic environment and for
sewage treatment plants. Fuithet; the logKow was below 3 and the Koc was below 10 000 L/kg. It was
therefore concluded tha elatine has no potential to bioaccumulate and/or to contaminate the
terrestrial environment. ﬁonsequence, a Tier B assessment was not necessary.

In accordance wit pdated guideline on environmental risk assessment of medicinal products for
human use (EM MP/SWP/4447/00, 01 June 2006), more studies are needed to identify
environmentgl tehand effects of agomelatine:

- the Mnce being not biodegradable, a water-sediment study for determining the
: i§: ance of the substance from sediment and water column according to OECD 308;

production test with daphnids according to OECD 211;

studies are to be performed in future and the time schedule proposed for the availability of the
orts is Q1/2010. The Environmental Risk Assessment for agomelatine will be revised accordingly
and an updated version will be submitted once the results of these experiments will be available.

-5 @ early-life stage toxicity test on fish according to OECD 210.
r
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2.4  Clinical aspects
Introduction

GCP
The Clinical trials were performed in accordance with GCP as claimed by the applicant.

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

Pharmacokinetics ’\

A total of 19 pharmacokinetic (or both PK and PD) studies were submitted, with gl of 409 adult
persons enrolled (all Caucasian). Two analytical assays were developed
agomelatine (S20098) in biological matrices. An LC-Fluorescence method wa
validated in mouse, rat, rabbit, monkey and human plasma and was then use@\i

1 pivotal toxicology

studies. At a later stage of development, a more sensitive LC-MS/MS od was developed and
validated for the analysis of agomelatine in human plasma and saliva . In addition, a GC-MS
method was developed and validated in human plasma at the CR tre (BIOTEC) for further

routine analysis of melatonin in clinical studies. In parallel to the &66C-MS assays, a more rapid LC-
MS/MS method was developed and validated in another a igal CRO centre (AAI) for the
measurement of melatonin in human plasma samples.

The bioanalytical method validations showed an overa%d performance. Pharmacokinetic
parameters were calculated by using non-compartment hdds and population pharmacokinetic

analysis. Standard statistical methods were applied. O

e  Absorption

Absorption of agomelatine given orally was ra edian t,,, from single dose studies with doses
relevant for the posology applied for (25-50 ang)was found to be 0.75-1.5 hours (ranging from 0.5-4
hours). Following administration of agomelatin® in healthy volunteers at 200 mg, 400 mg, or 800 mg,
the median t,,,, varied between 1.5 and 2 he intestinal absorption was at least 80 %. The results of
a Caco-2 cells study showed a completg absorption by passive diffusion and showed that agomelatine
is not a p-gp substrate (efflux ratio ne . The permeability was comparable to testosterone, having a

omelatine was not calculated conventionally by comparing AUC
values after oral and intrav dministration in the same population, but the mean bioavailability
was estimated to about 3-4% in population pharmacokinetic analysis. Inter- and intra-individual
variability in oral bioavity was estimated to be 160% and 104%, respectively. In the therapeutic
dose-range, agomelatine syStemic exposure increases roughly proportional with dose. At higher doses
a saturation of firs Xeffect occurs. Administration time, gender, oral contraceptives and smoking
was shown to be )@iﬁcant determinant of agomelatine bioavailability. The bioavailability estimate
was 2-fold h‘ng&r women compared to men, 3-fold higher in non-smoker women under oestrogen
treatment co d to non-smoking women without oestrogen treatment, and 3-fold higher at a.m.
administration )compared to p.m. administration. A lower bioavailability was observed among
smoke igher bioavailability was observed in elderly versus younger in some analysis, but the
data o rent studies were conflicting. There was a tendency of a meal to slow down the absorption
of a@ atine, but AUC was not significantly changed by a meal.

istribution

Agomelatine was mainly bound to two major plasma proteins, albumin and al-acid glycoprotein,
showing a non-saturable and saturable, respectively, binding of approximately 35 % each. The plasma
to blood concentration ratio was equal to 1.45. Agomelatine is 90-94 % bound to human plasma
proteins and protein binding is not concentration-dependent (5-1000 ng/ml).

The volume of distribution at steady-state (Vss) calculated after intravenous infusion was found to be
32-37 L while the volume of the central compartment (Vc) was 20-23 L. The apparent central volume
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of distribution after oral administration (Vc¢/F) was estimated to be 1880 L. A linear correlation
(r*=0.915) was observed between the plasma and saliva concentrations and saliva concentrations of
agomelatine were found to represent 2.8% of the plasma concentrations.

e FElimination and metabolism

The total plasma clearance was found to be dose independent (about 1100 ml/min) after i.v. d@ses of
1.5 mg, 7.5 mg, or 37.5 mg. The elimination was mainly metabolic, with a very low urinary e%ion
of unchanged drug (0.01% of the dose in the 37.5 mg group). The pharmacokinetics of a atine
was characterised by a biphasic decrease with mean half-lives (t;,) of 0.2 and 1.4h, tively.
About 80 % of agomelatine was excreted in the urine, mostly as metabolites, and ﬁg{ 0% was
excreted in the faeces over a 168 h collection period following a single dose of 50 mg

In vitro incubations with pooled human liver microsomes and recombinant enzyr@rstems revealed
that the main liver CYP1A isoform, CYP1A2, was responsible for th jor metabolism of
agomelatine. CYP2C9 and CYP2C19 were also capable of metabolizir&latine, but these
enzymes were likely to be of potential relevance only at higher agomelati oncentrations. Many
different metabolites of agomelatine were produced in human liver micx&es incubations and the
most important pathways in vitro were 3-hydroxylation and 7-desmeth, n. CYP1A2 was crucial in
the 3-hydroxylation, whereas CYP2C9 and CYP2C19 were dgmindht in the O-demethylation
pathway. (

3-hydroxylation, 7-desmethylation, trans-3,4-dihydrog formation, 3-hydroxylation-7-
desmethylation, and 3,4-dihydroxylation. An extensive am@unt of metabolites are formed in vivo. The
metabolites were further metabolised principally by glucurégidation and eliminated into the urine. For
most metabolites t;, was found to be between 1 and @ a few had longer half-lives, up to 5.8 h.

A number of affinity studies were performed evaluating the affinity of agomelatine and some major

In in vivo studies, agomelatine was found to be mainli @ﬁbolised by reactions including

metabolites to a large set of receptors. No arised description of the contribution of the
metabolites to the overall effect was fo nd many metabolites were present in higher
concentrations in plasma than agomelatine its8lf. During the procedure the applicant was requested to

discuss the potential contribution of the stdted effect of agomelatine versus the metabolites (considered
significant) taking into account the poténcy”studies performed, the protein binding of the respective
metabolite and the plasma concentgi’&s vels in comparison to agomelatine. It was concluded and

accepted that the majority of the efft ide with agomelatine.

e  Dose proportionality and Q pendencies

Agomelatine pharmacokin&; owed non-linearity across doses after oral administration (roughly
proportional within the peutic range), but not after intravenous administration. This was
explained by an extensiveMifst pass metabolism, which becomes partly saturated with increasing dose.
In a study where 2 00 mg agomelatine OD was given for 7 days, no time-dependent change in
exposure was obs . Based on these data and the theophylline interaction data it was concluded

that there is pro o significant time dependency.
L 4

e  Variabj y\

L 4
The vdhi Nty in drug exposure (AUC) after oral administration varied between different studies,
from a imately 100-150% CV due to the variability in first pass metabolism. Inter-individual
diff@es is the main contributor to this variability, although the intra-individual variability is
able: inter-and intra-individual variability for absolute bioavailability was estimated to 157%
and 104% CV and corresponding figures for CL were 22%CV and 11% CV, respectively.

e  Special populations

Target population: Pharmacokinetic differences between healthy subjects and patients were not
observed and were considered to be unlikely.

Impaired renal function: The effects of renal function of agomelatine pharmacokinetics were
investigated in Study PKH-015, which included healthy volunteers and patients with severe impaired
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renal function (creatinine clearance (CLcr) <30 ml/min), receiving a single oral dose of 25 mg
agomelatine. This study revealed that in patients with severe renal impairment the C,,, and AUC
increased approximately 40 and 25 % respectively, compared to healthy subjects. Even if it was
agreed that there were no relevant modification of pharmacokinetic parameters observed in patients
with severe renal impairment, only limited clinical data were available in these patients. As a result, a
precaution for use of agomelatine in these patients has been introduced in the SPC. (The effects of
agomelatine in renal impaired patients are further discussed in the Clinical Safety section — “S in

special populations™)
Impaired liver function: A specific study (PKH-014) investigated the influence of liver 4 @{ciency

in patients with hepatic cirrhosis on plasma levels of agomelatine. In patients w hepatic
impairment the increase in AUC and C,,, was on average 70 and 60 —fold, respectively, compared
with healthy subjects. Corresponding figures for moderate hepatic impairment wer and 110-fold,
respectively, compared with healthy subjects (see table below). The unbound fi of agomelatine
was increased in subjects with hepatic insufficiency, and approximately Ied in patients with

moderate hepatic impairment.

Table 1: Mean pharmacokinetic parameters of agomelatine administered at 25 mg in h%subjects and subjects with mild
and moderate hepatic impairment.

y 2
Healthy subjects Patients with mild hep'ﬂ& Patients with moderate
impairment hepatic impairment
n==38 n=38 n=3

C'm,;{ng-mL? : 30+£28(2.2) 291 +136(2 Q 2824169 (240) *
tinax (1) 1005-4) (0.5 05(05-1.5)
te () ° 0{0-0) 00 0(0-0)

AUC (ng. h 111L] 49+56(2.89) 403 @ 467) * 539+ 307 (595) *
tya,(h)° 09+04 \_ 2.1 24+08

fu 1130 (%) ° 58%3.6 8.5£29

fu 6h00 (%) ° 64424 7.2+ 3.6

mean = 5D fmedian) hect

: . iedian ¥ p < 0.0001 mild o meél,.,: healthy subjects

madian (min — maxj n: number ¢ le; @(’("r: or paiienis in eaci group

“mean = SD &
A contraindication in all patients @(ﬁ/er disease resulting in hepatic impairment was initially
proposed in the product informat d a strengthened amendment of this contraindication (i.e. in all
patients with hepatic impairment . cirrhosis and active liver disease) was proposed. However this
precautionary action alone w. nsidered to be not sufficient to assure a safe use of this product, as
there were no safety data athese exposures and it was considered that to avoid usage in patients with
mild hepatic impairme s'difficult. According to the applicant agomelatine is well tolerated in

patients with mild and mod¢rate hepatic impairment, however the overall safety in these patients could
not be firmly concluded based on a total of 16 patients with a single dose administration and the very

large exposure 1n observed. A major objection was therefore raised during the procedure with
respect to safet is subpopulation. The actual exposures obtained were not sufficiently covered
with phase 1 data . In addition, when relevant fractions unbound differences were taken into

for 25 mg and 50mg dosing, until more data were to become available on the timing and duration
i nction monitoring

er: It was indicated that females have on average a 2-fold higher relative bioavailability
compared with men. The population PK analysis also indicated that co-administration of oral
estrogens results on average in a 3-fold increase in relative bioavailability, in non-smoking women
only.

Weight: A lack of effect on weight could not be made formally, since the effect on weight was not
assessed properly in the population analysis.
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Race: No studies were performed to evaluate the possible influence of race on pharmacokinetics of
agomelatine. During the procedure the applicant was requested to discuss this. A number of references
were submitted. It was considered that genetic factors alone were unlikely to cause the high variability
observed with CYP1A2 substrates. However, no specific study on this was performed.

Elderly: In study PKH-010, a single dose study evaluating the effect of smoking, age and gender, no
effect of age on agomelatine pharmacokinetics was found. The influence of age was also evaltated in
three population pharmacokinetic studies (NP06724, NP15939 and NP23957). In NP06724, a
higher exposure was observed in older (mean 78-y; n=80) compared to younger (30-y; n=3

but higher frequencies of smokers in latter group may have been a confounding factor, AnWP15939
and NP23957, age was not shown to be a significant determinant of agomelatine bioavﬁ@y

No effect of age was found in the final population analysis, but the data did not inclif&u

jects above
the age of 78 years.

Children: No studies were performed to evaluate pharmacokinetics in childrenQ

"\

e  Pharmacokinetic interaction studies O

Invitro

No relevant protein binding interactions were observed with highly pl& protein bound drugs. The
in vitro studies revealed that CYP1A2 is the major enzyme 1nvd%d in the hepatic metabolism of
agomelatine. Thus, CYP1A2 inhibitors and inducers were con able to affect the clearance of
agomelatine. It was shown that CYP2C9 and CYP2C19 o involved in the metabolism of
agomelatine, which was further investigated in the in vivo Q

respectively. These values were approximately 10 fold higher than the plasma concentrations
normally obtained with a 50 mg dose. Therefore fro in vitro data on CYP1A2, it could not be
excluded that agomelatine does not inhibit CYP1A&,in vivo.

The K; values for inhibition by agomelatine of CYPI* CYP3A4 were 3.68 uM and 39.5 uM
e

In the in vitro study NP15748 with primary hepatocytes, a potentially relevant induction of
CYP1A2 activity by agomelatine was observe

Invivo
Antipyrine was metabolised via severdl CXP enzymes and was not an optimal substrate to evaluate
CYPI1A2 induction. Antipyrine is a probe substrate used mainly in the past for detecting effects

of modulation of cytochrome P4 me activity. During the procedure the applicant was requested
to discuss the possibility to det t only potent induction but also modest to moderate induction
when using antipyrine as pro bstrate. The theophylline interaction study evaluated the inhibition

potential of agomelatine 0\% 1A2 and showed an absence of an effect. However, a longer study

was considered necessa operly assess the potential CYP1A2 inducing capacity of agomelatine.

There were limitations ‘1@ induction study, however given that a 5-fold dose of agomelatine was

administered and thatno induction on antipyrine was observed, it was concluded that agomelatine is

likely not a relev 1A2 inducer (even though a mild inducing effect on CYP1A2 could not be
uded that most likely agomelatine is not a CYP1A2 inhibitor.

excluded). It W({
Co-administzatiohy of fluvoxamine resulted in an approximately 50 and 60-fold increase for C,,x and
AUC regpegtively. The effect was also very variable, with a range of individual exposure ratios of 12-
412. T \q)ncornitant use of potent CYP1A2 inhibitors (e.g. fluvoxamine, ciprofloxacin) is
contraifidigated (Section 4.2 of the SPC).

e@P1A2 inducing effect of smoking was variable as expected. The effect predicted in the
ation analysis was a 50 % reduction in the relative bioavailability. Exposure among smokers was
-1/4 compared to non-smokers.

No significant pharmacokinetic interactions were observed between agomelatine and lithium,
lorazepam, fluconazole, paroxetine and ethanol.

e  Pharmacokinetics using human biomaterials

Pharmacokinetic studies using human biomaterials are described above in connection with in vitro
plasma protein binding studies, binding interaction studies between agomelatine and selected drugs to
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human plasma proteins and studies on agomelatine ex vivo binding to proteins in different groups
(healthy young and elderly smoker/non smoker male and female volunteers, patients with impaired
hepatic and renal function).

Pharmacodynamics

e  Mechanism of action

In vitro, agomelatine showed to act selectively as an agonist at both melatonin MT, and MT, tors
and as an antagonist at 5-HT,c receptors and at 5-HT,p receptors. Agomelatine did not 4 t with
adenosine, adrenergic, dopamine, GABA, muscarinic, nicotinic, histamine, excitaw@ino acid,
benzodiazepine and sigma receptors, or with sodium, potassium or calcium channels.

In vivo, agomelatine elicited a dose-dependent elevation in extracellular levels of dopamine and
noradrenaline in the frontal cortex of freely moving rats, which probably invw Ockade of 5-HT,c
receptors. Agomelatine showed to have effect on resynchronization of Circ% hythms in different
animal species, and this effect was thought to involve the melatoninergi i6n via MT; and MT,
receptors.

e Primary and Secondary pharmacology c

Agomelatine showed only minor biological effects in the phas &d II pharmacodynamic studies.
Sleep EEG indicated a possible sleep improvement and an dQle in sleep onset at low doses of
agomelatine. Wake EEG after morning administration of agine pointed towards a mild sedative
effect. The results of wake EEG after evening administratiog Wefe inconclusive. Different subjective
rating scales indicated no powerful sedative or activati ect in healthy volunteers. As an adverse
event, sedation was observed in healthy volunteersd @dently of administration time (morning or
evening). For the core body temperature, a slig&lt not consistent temperature decrease was
observed. Comparing venlafaxine and agomelatipe with regard to sexual function and sexual
dysfunction, there was a numerical trend in f; mof agomelatine on all scores. Only some of the
secondary measures showed statistically sig@-nt differences. In healthy volunteers agomelatine

preserved sexual function in comparison WF'th paroxetine.

The minor biological effects shown raﬁl e question whether the chosen dose of agomelatine was
appropriate. Of the early phase I and ies, only one study was actually performed with the 25 mg
dose of agomelatine, which was : he‘dosg’chosen for the phase III clinical trials.

Some observations perhaps ind ®d that the evening administration of agomelatine was to be

preferred to the morning ad ation; sleep EEG showed an increase in stage 3 duration of sleep,

after repeated administralgb f agomelatine in the evening. The morning administration of
y mild sedation, as evaluated by objective sleep parameters.

agomelatine was accompgffi

The effects of ago laﬁgn QT interval were evaluated in two specific studies. In the first study
only 13 subjects 11&){posed to agomelatine. Agomelatine did not seem to cause any clinically
meaningful chan, %cardiac depolarization. However, during the procedure the applicant was asked
to justify the‘w@w number of subjects in the agomelatine group. In response, the applicant referred
to a newly p & ed study (CL1-054) including 56 subjects (28 males and 28 females) which showed
that single{ doges of agomelatine 50 mg and 400 mg fulfilled the demands set out in the
04 “Note for guidance on the clinical evaluation of QT/QTc Interval prolongation and
potential for non-antiarrhytmic drugs”.

relationship between pharmacokinetic parameters and pharmacodynamic (antidepressant)

e was shown. However, in the only study designed for this evaluation, saliva samples and not

sma samples were used for the measurement of agomelatine concentration. This made the

interpretation of the data rather complex. However, it was unlikely that a clear correlation between
plasma levels and pharmacodynamic properties could be demonstrated.

No pharmacodynamic drug interactions were observed between agomelatine and ethanol and between
agomelatine and lorazepam.
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Clinical efficacy

The main clinical documentation for agomelatine consists of one short-term pilot study (CL2-007),
one dose-finding study (CL2-014) and five other short-term studies (CL3-022, CL3-023, CL3-024,
CL3-042 and CL3-043). In addition, two relapse prevention studies were performed for the evaluation
of maintenance of effect (CL3-021 and CL3-041). Data from five supportive studies were also
provided, as well as data from a placebo-controlled study in an elderly population (CL3-026)\Long-
term effect was also studied in double-blind extensions of the short-term studies CL3-022 a\%‘

035. Studies in children were not performed. @
The main clinical studies were all multicentre, double-blind and placebo controlled (Tgb ome of
the short-term studies included an active control as well. k
Table 2: Summary of clinical efficacy studies on agomelatine.
Study . Study No of Q Primary .
D Design Study Posology Objective Subjects Duration % Endpoint Extension
Randomised . .
CL2- Agomelatine 5 Pilot study - @
007 g?(r)igesl and 100 mg o.d.  Efficacy 28 4 weeks MADRS 4 weeks
Randomised Agomelatine 1, 5 @
double bling 214 25 mg 0.d.
CL2- vs placebo. Efficacy and MDD
parallel 711 8 HAM-D
014 OUDS Active control safety @ Bipolar IT
group paroxetine 20
mg o.d.
Randomised .
. Agomelatine 25- Q
5:23_ g;);l;ﬁzlbhnd 50 mg o.d. vs SEaf;;f;Cy and 6 weeks MDD HAM-D 46 weeks
placebo \
groups
Randomised . ~
. Agomelatine 25-
OCA{?_ d;);lﬁzlbhnd 50 mg o.d. vs Eafé';facy an 212 6 weeks MDD HAM-D 46 weeks
g roups placebo Y
Randomised Agomelatine 25 Q
) ind M2
OCZLZ3 g;);lﬁzlbhnd Fluoxetine 20 Eafet gy and 419 6 weeks MDD HAM-D 18 weeks
mg
groups Placebo Q
Randomised Agomelatine
i nd T8
(%“33 ngi%zlbhnd Paroxeti SEaf;;f;Cy and 418 6 weeks MDD HAM-D 18 weeks
mg
groups Placel(
Agﬁne 25
Randomised _ " .
. Agom@latine50
CL3- double blind Efficacy and 607 6 weeks MDD HAM-D 18 weeks
024 parallel . safety
ouDs luoxetine 20
group mg
*, Placebo
Cl3 ‘Ii{a ) 1"6‘?1 Agomelatine 25 Effﬁfacy and
i SUREIINE g satety 220 6 weeks MDD MADRS 18 weeks
026 e Placebo in elderly
ps patients
ndomised
3 double blind  Agomelatine 25 Relapsq 367 34 weeks MDD HAM-D 18 weeks
0 parallel mg vs. placebo prevention
groups
.
041 arallel mg and 50 mg revg ntion 339 34 weeks MDD HAM-D 20 weeks
g roups vs. placebo P
Randomised SEat‘ff‘;l:(t:;cy and xﬁi]zlwnh i6 weeks
OCZLSS_ d;);lﬁzlbhnd ;ﬁ%ﬁiatlgzzs’ Dose 448 \fl;el?s response to  HAM-D optional
P oups £ 0.¢. escalation 4 weeks / 24 weeks
group Partial 25 mg open
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responders

Randomised  Agomelatine 50  Sexual

CL3- double blind mg function of
036 parallel Venlafaxine 150  remitted 277 12 weeks MDD SEXFX 12 weeks
groups mg patients
Agomelatine 25 %%
Randomised  mg or 50 mg Short-term: Depression’
CL3- double-blind ~ (from W2) Sleep 334 6 weeks MDD Short-term: weeks
035 parallel Venlafaxine 75 Long-term: HAM-
groups mg or 150 mg Depression Longtd
(from W2)

QO
e Dose response studies O

Study CL2-007 §
The pilot study CL2-007 compared the safety and efficacy of agomelati inistered orally at a
dose of 5 or 100 mg once a day for one month after a 7 day placebo mn&riod. Agomelatine was
administered to 30 patients of both genders, aged between 18 and 65 with a single or recurrent
major depressive episode without psychotic symptoms according tp DSMIII-R criteria. A minimum
score of 25 on MADRS (Montgomery Asberg Depression Rating S&e) was required at inclusion.

The main objective of this study was to assess agomelatine’ b111ty and antidepressant activity
and its effect on sleep and wake cycle and a possible resynch tion of circadian rhythms.
The main criteria were the MADRS total score; CGI (C lobal Impression) therapeutic index;

actigraphy (duration of sleep, night activity index, erage activity), and the Spiegel Sleep
Questionnaire. No formal statistical assumptions we

30 patients were selected, 28 patients were randommged (14 in each treatment group), 19 completed the
study, 9 discontinued treatment prematurely: me agomelatine 5 mg group due to adverse event
(1), lack of efficacy (2), major protocol devi@(l), 5 in agomelatine 100 mg group due to adverse
event (1), lack of efficacy (2), non medic%:;s (1), major protocol deviation (1).

No significant differences between tkg‘g doses of agomelatine were observed on any of the
variables studied. Within group ana vealed a similar decrease in the MADRS score after one
month on both the 5 mg and th g agomelatine groups (15.8 and 13.0 points respectively) as
compared with baseline values. @)otal score decrease was significant and was judged as clinically
relevant since the score was ed by at least 50% in 80% of patients in the agomelatine 5 mg
group and in 78% of patient i agomelatine 100 mg group.

The average score for t I therapeutic index was 2.6 in each treatment at the last evaluation,
indicating an improveme symptoms and few adverse events.

The actigraphy ev. ion revealed no significant difference at D28 compared to baseline for any
parameters.

The Spiegek%‘ uestionnaire revealed that there was a significant improvement of time to fall
asleep, quam sleep and condition in the morning at D28 compared to baseline with both doses: the
scores inereased by one point from average to good.

Study 014
Stu -014 was a multicentre, multinational, double-blind, randomised, controlled versus placebo
e parallel groups, one of which being a positive control group (paroxetine) to ensure the
sitivity of the study.

Patients were aged between 18 and 65 years inclusive, suffering from a single or recurrent episodes of
major depressive or bipolar II disorders diagnosed according to the DSM-IV criteria, with a total
HDRS score (17-item version) >4, were included in the trial. After the run-in period, patients with a
total HDRS score (17-item version) >22 at W0 without a decrease of more than 20% between the
selection and inclusion visits and CGI severity score >4 were randomised.
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Overall, baseline characteristics were similar and no between-group differences of importance were
present. Of the 711 patients that were randomised, approximately two thirds were female patients
(66.5%) and one third were male patients (33.5%). Their age ranged from 19 to 65 years with a mean
of 42.3 years. Most patients had major depressive disorders (98.2%) with recurrent episodes (67.0%),
and 1.8% had bipolar II disorders. 39.8% of patients had an endogenous depressive disorder. The
current episode had a mean duration of 5 +10 months. The mean total HDRS score at baseline was
27.4.

Agomelatine was given in daily doses of 1 mg, 5 mg and 25 mg. Placebo was given twice
paroxetine was given once daily (20 mg during treatment period and 10 mg during follow,

W38), and a 2-week follow-up period (W10) (paroxetine 10 mg in the paroxetine groupsand placebo in

L 4
The study included a 1-week run-in placebo period (W-1), 8-week double-blind treatme
the other groups, or optional antidepressant treatment in all treatment groups, or nent).

The main objective was to detect a difference between any of the 3 different s of agomelatine and
placebo using the Hamilton Depression Rating Scale (HDRS) in out- inspatients with major
depressive disorders or bipolar II disorders without seasonal pattern treate weeks.

Secondary objectives were to assess the effects on sleep by the mea piegel sleep questionnaire
and the safety of 3 different doses of agomelatine compared to place 0.

HDRS was assessed at each visit, and the primary endpoint was tal score of HDRS at the end of
treatment. Response to treatment defined as an improvement o 1n the HDRS score at the end and

over treatment period was also assessed.

Secondary endpoints were MADRS and Hamilton Anxiet R ing Scale (HARS) assessed at W0, W4,
and W8, CGI, response to treatment defined as a CGI i lobal improvement of illness) <3 at the
end of treatment period, Hopkins Symptom Check—])\ CL) and the Spiegel sleep questionnaire.

The total number of patients planned to be included was 650 (130 per group). The total number of
patients actually included was 711 (147 in the tine group, 139 in the placebo group, 141 in the
agomelatine at 1 mg, 147 in the agomelatine g and 137 in the agomelatine at 25 mg groups).

Assay sensitivity was demonstrated by tl%'n;lusion of a group of patients receiving paroxetine 20 mg.
At the end of treatment the mean to RS score was significantly lower (p = 0.030) in the
paroxetine (13.09) than in the plac C.froup (15.34) with an estimated difference of 2.25. The
observed percentage of responders4defined as a decrease of at least 50% in total score) was higher
with paroxetine (56.25%) than wi acebo (46.32%), but not statistically significant (p = 0.097). The
time to first response differed gi antly between paroxetine and placebo (p = 0.038); the estimated
first response rate was highe& paroxetine from 28 treatment days onwards.

Efficacy of agomelatine HAM-D total scores at baseline were in the range 27.3 to 27.9. At the
end of treatment there WQsigniﬁcant difference in HDRS between the treatment groups (p = 0.037)
in the FAS. Pairwiwmp risons with placebo demonstrated that the mean total HDRS score was
significantly lowe® e agomelatine 25 mg group than in the placebo group with an estimated
difference of 2@ o statistically significant differences between agomelatine and placebo were

observed in d\“
In addm‘)n@?) paring mean changes in total score, efficacy was assessed by response at the end of
treatment tdeCrease of 50% in total HDRS score). The percentage of responders was 46.3% in the
placeb @ p, 62.5% in the agomelatine 1 mg group, 51.4% in the 5 mg group, and 61.5% in the 25
mg 'géi At the end of treatment there was a significant difference between the treatment groups (p
0%6). The percentage of responders was significantly higher with agomelatine at 1 mg and 25 mg
%lth placebo, with estimated differences of 16.2% and 15.2% respectively. The response rate in
thle 5 mg group was not statistically significant from placebo (estimated difference 5.1%). There was
no statistically significant difference between agomelatine and placebo in the PP set.

Time to first response was statistically significantly different between the treatment groups (p =
0.017). Pairwise comparisons showed a significant difference for both agomelatine 1 mg and 25 mg as
compared to placebo, but not for the 5 mg group.
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Secondary assessment criteria: At the end of treatment there was a statistically significant difference in
total MADRS score between the treatment groups (p = 0.050): pair wise comparisons with placebo
showed it to be significantly lower in the agomelatine 25 mg group than in the placebo group
(estimated mean difference = 3.6).

e  Main studies t

Study CL3-042 and study CL3-043 (parallel groups, placebo-controlled short-term st @

Methods {\

Study Participants

Studies CL3-042 and CL3-043 included in- or out-patients, male or female, @etween 18 and 65
years (inclusive), with a current moderate to severe episode of Major Depre% isorder (DSM-1V),
with a HAM-D total score at least equal to 22, and requiring an antidepresgarytreatment.

Treatments ,b

Patients were randomised between agomelatine 25 mg and placegjwith the option to increase the

dose to 50 mg after 2 weeks if necessary (in case of ins icht improvement). The patients
randomised to active treatment took 2 tablets (agomelatine 25 lacebo) once daily in the evening
from the beginning of the study in order to maintain the b ter the potential adjustment of the
dosage at week 2. Patients randomised to placebo too laCebo tablets throughout. During the

extension period, patients from the placebo group an@ the agomelatine 25 mg group were to
receive 25 mg agomelatine and those on agomelatl\ g were to continue under agomelatine 50
mg in double blind conditions.

Total treatment duration was 52 weeks: a l-we@n-in period without treatment, a 6-week double-
blind mandatory treatment period from WO t(@(with intermediary visits at W2 and W4), a 46-week
optional extension treatment period until W52 tinder agomelatine, and a 1-week follow-up period after
treatment discontinuation. %/

Objectives Q
The primary objective of these studies was to assess the efficacy of agomelatine (25 mg with
potential adjustment at 50 mg) red to placebo.

Outcomes/endpoints

The primary efficacy va was Hamilton Depression Rating Scale (HAM-D) 17 items total score at
6 weeks measured a%h it.

Sample size @

In order to de@ mean difference of 4 on the HAM-D total score with 90% power at the 5%
signiﬁcance'lx and assuming a standard deviation of 9, 107 patients had to be included in each
group. Tpi corg&sponds to 80% power to detect a difference of 3.5. For Study CL.3-042 a total of 238

patients cluded, 118 in the agomelatine group and 120 in the placebo group. For Study CL3-
043 a t 212 patients were included, 107 in the agomelatine group and 105 in the placebo group.

ar@isation
ndomisation of the two treatments was non-adaptive, balanced, stratified on the centre and was

formed using permutation blocks of fixed size 4. At the end of W2 the allocation to “dose increase”
was generated centrally, based on the HAM-D total score at W0 and W2 and CGI score at W2.

Blinding (masking)
Dose escalation was blind to investigator and patient.

Statistical methods
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Agomelatine and placebo were compared over W0-W6 period HAM-D Total Score by the two sample
t test and two-way analysis of covariance including the factors group and centre (random effect) with
baseline as a covariate and without interaction. Missing values were imputed by last observation

carried forward.

Results
Table 3: Patient disposition in study CL3-042

Status Agomelatine Placebo
Included and randomised 118 120 . 8
i compliance with the protocol 82 92 \ 4
with a protocol deviation at inclusion 36 28 64
Withdrawn due to 17 (14.4%) 18 (15.0%) O 5 (14.7%)
5 9
16

[PV |

non-medical reason
protocol deviation
Completed

adverse event 4 5
lack of efficacv 9 @

e,
ot
=
]
0 "
—
15
=
b
—_
&nl Lh
o
=]
=
—

101 (

5.6%)

in compliance with the protocol 78 155

with a protocol deviation during the studv 23 ',\ 23 48
Table 4: Patient disposition in study CL3-043 @

Status .-tgtmwlatc’ Q Placebo All

Included (randomised) 1 105 212

in compliance with the protocol lb 101 205
with a protocol deviation at inclusion N 4 7

Withdrawn due to 6.5%) 120(11.4%) 19 (9.0%)
adverse event d 3 3 i)
lack of efficacy Q p) 7 0
non-meadical reason 2 2 4

Completed & 100 (93.5% ) 93 (88.6%) 193 (91.0%)
in compliance with the protocol 84 72 156
with a protocol deviation during the st 16 21 37

For both studies there were no
15% of patients who diSC{‘

ts lost to follow-up. For Study CL.3-042 there were approximately
ed treatment in both groups (17 out of 118 in the 25-50 mg
of 120 in the placebo group). For Study CL3-043 there were 6.5% (7

agomelatine group and 1
out of 107) of patients iscontinued treatment in the 25-50 mg agomelatine group, and 11.4% (12
odi

out of 105) patientsw{
(\,b

O

o

%Q/
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Recruitment

For study CL3-042 patients were recruited in the period August 2002 — April 2004. For study CI.3-
043 patients were recruited in the period October 2002 — June 2003.

Conduct of the studies
These were multicentre, multinational (according to Amendment No. 1), randomised, douFE nd,

two parallel groups, placebo controlled, 6-week studies with possible adjustment of the dosage jafter 2

weeks of study treatment. The criteria for dose increase were defined prior to study sta e dose
increase and the treatment allocation were made centrally using IVRS in a double-bli edure, so
that both the patients and the investigators were blind to the dose increase. The mandatory period was
followed by an optional extension period of 46 weeks on agomelatine. As there control group

in the extention period (all patients were treated with agomelatine), only sagth are relevant for

this period. &

Baseline data

With the exception of almost twice as many patients with a pr s suicide attempt in the
agomelatine group (17.8% patients) compared to placebo (9.2% patients) Study CL3-042 was fairly
well balanced. Of the 238 patients that were randomised, approxi\{tewly 73.5% were female patients,
and 26.5% were male patients. Their age ranged from 18 to 65 y@ ith a mean age of 45 years old.
Single episode MDD patients were 26.3% in the agomelati p and 20% in the placebo group.
MDD patients with recurrent episodes were 73.7% in the %ﬁne group and 80% in the placebo
group.

For Study CL3-043 there were more men in the cgroup compared to the agomelatine group
(45% and 35%, respectively). Otherwise the treatméat groups were well balanced with respect to
demographic and disease characteristics. The a f the 212 patients that were randomised ranged
from 18 to 65 years, with a mean age of 42.5 1d. Single episode MDD patients were 19.6% in
the agomelatine group and 26.7% in the pla@group. MDD patients with recurrent episodes were
80.4% in the agomelatine group and 73.%1? placebo group.

Numbers analysed (J

In CL3-042 and CL3-043 studigsathe }full analysis set (FAS) included respectively: 116 and 106
patients in the agomelatine grou 19 and 105 patients in the placebo group. The observed cases
W6 set for CL3-042 and CL espectively included: 104 and 100 patients in the agomelatine
group and 106 and 94 patien e placebo group.

Outcomes and estimatiQ
Response to treat t
For Study CL3-0

observed in th
for centre an

tatistically significant mean difference of 3.18 on the HAM-D total score was
. Similar estimates were obtained in the observed cases set and with adjustment

In the FAS) % of the patients in the agomelatine group versus 35.3% in the placebo group were
respon esponse defined as decrease of at least 50% in the HAM-D total score between the
baselini the concerned visit) at the last post-baseline evaluation (p = 0.003).

latine and for 54 patients under placebo in the FAS. In this group the percentage of responders

hed 48.3% in the agomelatine 25-50 mg group versus 25.9% in the “placebo increased” group.

The benefit of agomelatine over placebo was also shown in the Observed Cases W6 Set, where 57.7%

of the patients in the agomelatine group versus 39.6% in the placebo group responded to the treatment

(p = 0.009). The results were confirmed in subgroups of patients with higher scores of HAM-D and/or
CGI at baseline.

g nd of the second week of treatment (W2), the dose was adapted for 29 patients under
c
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In the FAS as well as in the other efficacy sets the percentage of patients in remission at last post-
baseline evaluation was higher in the agomelatine group than in the placebo group (in the FAS: 17.2%
versus 11.8%, respectively).

For Study CL.3-043 the last post baseline value of the HAM-D total score in the FAS was statistically
significantly lower in the agomelatine group than in the placebo group (14.1 vs 16.5) with a p-value of
0.022. Similar results were obtained after adjustment for centre and baseline.

The benefit of agomelatine versus placebo demonstrated in the FAS was more pron in
subgroups of patients with higher scores of HAM-D and/or CGI at baseline. In the Obse Cases
W6 Set, mean values of HAM-D total score at W6 were 13.7 in the agomelatine groqp s 15.9 in
the placebo group (p = 0.042), with an estimated difference of 2.10. A similar num atients in

both groups had a dose adaptation (increase to 50 mg): 36 patients on agomelatine 38 patients on
placebo. 6

In the FAS, 49.1% of the patients in the agomelatine group versus 34.3% in@acebo group were
responders (response defined as decrease of at least 50% in the HAM- tal score between the
baseline and the concerned visit) at last post-baseline evaluation. T imated between-group

difference was -14.8 (p = 0.030). ,Q'
In the FAS as well as in the other efficacy sets, the percentage (gat ts in remission at last post

baseline evaluation was numerically higher in the agomelatine gro@f than in the placebo group (in the
FAS: 20.8% versus 13.3%, respectively; not statistically signific ifferent).

Studies CL3-022, CL3-023 and CL3-024 (parallel group Qve controlled, short-term studies
with extension phase) 6

Methods

Study Participants

Male or female out- or in-patients, aged bet 8 and 59 years (inclusive), suffering from a single
or recurrent episode of Major Depresswe D1 rder according to DSM-IV criteria, with or without
melancholic features, without atyp1cal rgs (with or without seasonal pattern for CL3-023 and -

024), and without psychotic features W@wluded in each of these 3 studies. Eligibility criteria were
a HAM-D Total score >22 at inclusi 3-022 had additional criteria that the decrease in HAM-D
Total score should not be more t o between start of run-in and inclusion visits, and a severity of
illness >4 on the Clinical Global%ésswn scale (CGI).

Treatments O

In Study CL3-022 agone 25 mg was given once daily as an oral capsule (tablet masked in
capsule), to be taken in th§ evening, in association with a placebo capsule taken in the morning.
Placebo was given&n oral capsule twice a day. Fluoxetine (positive control product) 20 mg was
given once daily a@ral capsule, in the morning, in association with a placebo capsule taken in the
evening. The s@ omprised a single blind run-in placebo period with a duration ranging from 7 to
14 days, an® double-blind placebo-controlled treatment period of 6 weeks (WO to W6), an
optlonal do@iblesblind placebo-controlled extension treatment period of 18 weeks (W6 to W24), and a
follow & d of one week without treatment (W7 or W25).

023 followed a protocol and duration treatment similar to CL3-022, however in this study
tine (20mg), not Fluoxetine, was used as the positive control.

CL3-024 also followed a protocol and duration treatment similar to CL3-022, with the same
ive comparator (Fluoxetine 20 mg). The main difference was the addition of a separate treatment
arm where patients received the 50 mg tablets.

Objectives

The primary objective of these studies was to confirm the efficacy of the target dose agomelatine
compared to placebo.
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The sensitivity of the studies was checked by comparing the effect of the active comparator
(fluoxetine 20 mg or paroxetine 20 mg) to placebo. A secondary objective in Study CL3-024 was to
study the efficacy of agomelatine 50 mg given orally.

Outcomes/endpoints
The primary efficacy variable was the last post-baseline value of HAM-D total score assesse%tahe
le

investigator. Secondary endpoints were CGI, Montgomery and Asberg Depression Ratin
(MADRS), Hamilton Anxiety Rating Scale (HAM-A), and the Leeds Sleep Evaluation Qu@ aire
(LSEQ). All but the latter were assessed by the investigator. c

L 4 \

Sample size

In order to detect a mean difference of 4 on the HAM-D total score with 90‘@wer at the 5%
significance level, and assuming a standard deviation of 9, 107 patients ha ncluded in each
group. This corresponds to 80% power to detect a difference of 3.5.

A total of 420 patients from 74 centres were included and 419 randomised
the agomelatine group, 149 in the placebo group and 137 in the fluoxeti

udy CL3-022 (133 in

A total of 418 patients were included from a total of 45 centres in 10 coumtries in Study CL.3-023 (142
in the agomelatine group, 137 in the placebo group and 138 in the p@xetine group).

For Study CL3-024 the total number of patients planned to b@lluded was 520 (130 per group),
calculated on the basis of a relevant difference of 3.5 poi the final HAM-D scores between
treatment groups, with a = 5%, p=10%, and a standard of 9. A total of 607 patients were
actually included in this study and were recruited from_7$,centres in 7 countries (150 in the 25 mg
agomelatine group, 151 in the 50 mg agomelatine, 158 in the placebo group and 148 in the
fluoxetine group). ﬂ

Randomisation O

The randomisation of treatments (agomelati acebo, fluoxetine or paroxetine) was non-adaptive,
non-centralised, and balanced with a 1:4:4 ratio. There was no stratification and permutation blocks
were of fixed size = 6. c

Blinding (masking)

Agomelatine, placebo and ﬂuom@(or paroxetine) were disguised in tablets or capsules (or tablets)
of identical appearance and ta@

"

Statistical methods
Short term (WO-W6 'od)szicacy analyses

'ﬁl
For each HAM-D@' ical approach, fluoxetine or paroxetine was compared to the placebo with the
same methodo s for the agomelatine-placebo comparison, in order to demonstrate assay
sensitivity. ‘\

The main @sis compared the last post-baseline value between groups. Student’s t test (without
adjustnipnthand a two-way analysis of covariance with adjustment on centre and baseline were used to
compa melatine and placebo. Subgroup analyses were performed in all FAS subsets using the t-
onse to treatment (decrease in HAM-D total score of at least 50% according to baseline) and
on (HAM-D total score < 6) was compared between groups using a Chi-Square test. Time to
t response to treatment and time to first remission were compared between groups by Kaplan-Meier
méthod and log-rank test.

The response was also studied in the Sub-FAS with HAM-D > 25 at W0 and the Sub-FAS without
benzodiazepines, remission in the Sub-FAS with HAM-D > 25 at W0 and time to first response in the
Sub-FAS without benzodiazepines. The estimate of the difference agomelatine versus fluoxetine
means was done using a 95% Confidence Interval (CI) for all HAM-D expressions except time to first
response and time to first remission and for all secondary criteria.
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Secondary efficacy criteria, i.e. MADRS, HAM-A, CGI scale, LSEQ were compared between groups
using a Student’s t test in the FAS. For the last 2 criteria, a Mann-Whitney test was performed as a
robustness analysis in the FAS. HAM-A and LSEQ were studied also in the Sub-FAS without
benzodiazepines. For each criterion, the agomelatine group and the fluoxetine group were compared to
the placebo group with the same methodology.

Long term (WO-W24 period) efficacy analyses
In the Sub-FAS of responders to treatment at W6 who entered the optional extensi Qod,
agomelatine and placebo on the one hand, and fluoxetine and placebo on the other were

compared using t test on the last post-baseline value (HAM-D) and log-rank test for th¢ time to first
relapse (HAM-D total score returned to 16 or more or suicide or suicide attempt) and M first loss
of response. {

Results

Participant flow

*Q
&
’b\}

Study CL3-022

Figure 1: Disposition of patients in study CL3-022 é
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(N =410) \
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*Due to: : AR : ' Due to:

E adverze events (n=1) { : adverse events (n=4) : adverse events (n=3)

i lack ofefficacy (n=14) i lack of efficacy (n = 25) : i lack of efficacy (n=10)
recovary (n=1) i recovery(n=0) ; i recovery (n=1)

protocol deviation (n protoc ol de‘ ation (n=0)

H
¢ protocol de'c:at:ou\o] ' :
' non-medical :ez:@ 1 ! non-meadical reason 9

.......................................

Compleredhge W6 Completed at W6 Completed at W6
(= (N=109) (N =118)
* \\ ’
Appro ely 85% completed six weeks of double-blind treatment in the agomelatine and fluoxetine
gro mpared with 73% in the placebo group where more patients withdraw due to lack of effect
11-2).

e overall morning and evening compliances were satisfactory (between 70% and 130%) in 91% of
randomised patients during the W0-W6 period. There were no relevant between-group differences for
treatment duration or compliance.
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Study CL3-023

Figure 2: participant flow from selection, through double-blind treatment period and to completion for

Study CL3-023.
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84% perce e patients completed six weeks of double-blind treatment with no major differences
between‘t@tment groups with respect to amount, cause and timing of withdrawal (Figure I11-3).

As sh the table above, more patients were withdrawn (due to lack of efficacy) in the placebo
gro in the active treatment groups. In the paroxetine group more patients were withdrawn due
t € events.
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Study CL3-024

Figure 3: participant flow and the number of patients included in the different analysis sets for Study

CL3-024.
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The co leﬁ)y rate was fairly high (85%). There were no major differences in withdrawals between
mp\‘ groups with respect to amount and cause with the exception of more withdrawals due to

the treabme
non—m@ reasons (mostly withdrawal of consent) in the agomelatine 25 mg group (Figure 3). The
discomtipuations tended to occur earlier in the agomelatine groups.

@ﬂtment

Patients were recruited during the period September 1999 to August 2001 for Study CL3-022, from
December 1999 to September 2001 for Study CL3-023 and from June 2000 to May 2002 for Study
CL3-024.
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Conduct of the studies

Studies CL3-022 and CI.3-023 were multicentre, randomised, double-blind placebo-controlled study
in three parallel groups, one assigned to agomelatine (25 mg/day), one to placebo and the third group
to a positive control (fluoxetine 20 mg/day or paroxetine 20 mg/day respectively) to ensure assay
sensitivity. Study CL3-022 was national (France), whereas Study C1.3-023 was international.

Study CL3-024 was a multicentre, multinational, randomised, double-blind, placebo-controll udy
in 4 parallel groups (agomelatine 25 mg group, agomelatine 50 mg group, placebo and
fluoxetine group used to assay the sensitivity of the study). @

. Q,
Baseline data \
Study CL3-022: Of the 409 patients that were included in the FAS, 31% were ma@ents and 69%
were female patients. Their age ranged from 19 to 60 years, with a mean age .5 years old. In
general the groups were comparable at baseline, but the agomelatine patients@omewhat younger
than the placebo and fluoxetine patients. There were also more single episod&gt) nts in this group.

Study CL.3-023: Of the 417 patients that were randomised, 25.4% were e patients and 74.6% were
female patients. Their age ranged from 18 to 60 years, with a mean f 40.9 years old. Overall
baseline characteristics were similar in the three treatment groups.

Study CL.3-024: Of the 607 patients in the randomised set, 27.5% e male patients and 72.5% were
female patients. Their age ranged from 18 to 65 years, with n age of 40.9 years old. Single
episode MDD patients were 32.7% in the 25mg agomelatin p, 33.1% in the 50mg agomelatine
group, 27.8% in the placebo group, and 29.1% in the flu csgroup. MDD patients with recurrent
episodes were 67.3% in the 25mg agomelatine group, 66 in the 50mg agomelatine group, 72.2% in
the placebo group and 70.9% in the fluoxetine gr relevant between-group differences were
observed for the main demographic data and base&: aracteristics. All the patients met DSM-IV
criteria for episodes of Major Depressive Disorder. About two thirds of the patients (69.4%) had
recurrent episodes. 6

Numbers analysed Q

Study CL3-022: The FAS (W0-W6) ¢ &d a total of 419 subjects including 129 patients in the
agomelatine group, 147 patients in t Q‘Jcebo group and 133 patients in the fluoxetine group. The
observed cases W6 set include 4 Ppatients, 124 patients and 122 patients in the three groups
respectively.

Study CL.3-023: The randomiet contained a total of 417 subjects (142 in the agomelatine group,
137 on placebo and 138 o oxetine). The sub-RS in the double blind extension period contained
289 subjects (92 on ag ine, 92 on placebo and 105 on paroxetine). For week 0-6 the FAS
contained 415 subjects ( n agomelatine, 137 on placebo and 137 on paroxetine).

3007 patients that were randomised, 599 were included in the FAS (W0-W6)
elatine group, 147 in the 50mg agomelatine group, 158 in the placebo group

Study CL3-024: of
(148 in the 25mg 4¢0)

and 146 in the Q&e ine group). Fewer patients in the fluoxetine group were withdrawn due to lack of
efficacy than«ip ke other groups. In the WO — W6 period withdrawals due to adverse events were
slightly mo@uent in the fluoxetine group.

Outco@d estimation

3-022: In the FAS, the mean last post-baseline value of the HAM-D total score over the W0-
eriod was lower in the agomelatine group than in the placebo group, without statistically
nificant difference (27.6£2.9 and 14.5£8.2 versus 28+3.6 and 15.9+ 8.6 respectively). Similar
results were observed at W6 for the Observed Cases (12.84+6.8 versus 14.2+7.7). There was no
statistically significant difference between the agomelatine and placebo groups in the percentage of
responders (defined as a patient having a decrease from baseline of at least 50% in the HAM-D total
score) to treatment (53% in the agomelatine group and 47% in the placebo group) and in the
percentage of patients in remission.
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Assay sensitivity was demonstrated. In the FAS, the mean last post-baseline HAM-D total score was
significantly lower (p = 0.008) in the fluoxetine group than in the placebo group. The mean difference
was 2.59.

Long term (WO-W24 period): In the Sub-FAS in the double-blind extension period, the mean last post-
baseline HAM-D total score was 10.0 in the agomelatine group, 10.7 in the placebo group and 8.4 in
the fluoxetine group. Among the responders to treatment (according to the HAM-D) at who
entered the optional extension period (Sub-FAS of W6 responders — complementary analy%ﬂhe
mean last post-baseline HAM-D total score was lower in the agomelatine group (7.4) ‘@{ the
placebo group (10.2), but not statistically significant. Among the patients with a HAM- core <
16 in this Sub-FAS of W6 responders, 9 (14.3%) in the agomelatine group, 20 (33.3 placebo
group and 13 (17.8%) in the fluoxetine group relapsed over the W6-W24 period. T%Vlval curve
analysis of the time to relapse showed a statistically significant difference in fa agomelatine
(15.8%, log rank test p = 0.017) and fluoxetine (19.9%, log rank test p = 0. O% ared to placebo
(35.0%).

Study CL3-023: In the FAS, the mean last post-baseline HAM-D total sco & slightly lower in the
agomelatine group than in the placebo group (13.0+8.0 versus 13. ) without statistically
significant difference with or without adjustment for centre and ine. Similar results were
observed in the PPS and for the response to treatment, remission, and th&%time to first response and to
first remission. t

Assay-sensitivity: In the FAS, the mean last post-baseline total score was lower in the
paroxetine group than in the placebo group (12.2+8.1 versus 8.0) without statistically significant
difference with or without adjustment for centre and bat’g. milar results were observed in the
PPS.

Long term efficacy: In the Sub-FAS in double—bhnx ion period, results on the primary criterion
(HAM-D) and on CGI were similar to those observed i"the FAS (i.€. no relevant differences between
the treatment groups). In the Sub-FAS of W6 reers neither statistically significant nor clinically
relevant difference were observed in the inci Es over time of the first relapse and first loss of
response when comparing agomelatine gﬁ or paroxetine group with the placebo group
(complementary analyses).

Study CL3-024: In the FAS, the estlmagdjlfference of the last post-baseline HAM-D total score over
the WO-W6 period between the ag ine 25 mg group and the placebo group was not statistically
significantly different (12.0+8.2 4ﬂ:8 4). The estimated difference was 1.31 (p=0.29).

Assay sensitivity: The estimat rence of the last post-baseline HAM-D total score over the WO-
W6 period between the ﬂu§ and placebo groups was 0.53 in favour of fluoxetine but did not
isti i =0.54).

reach statistical significan,
No statistically signiﬁca@ferences between the agomelatine 50 mg and placebo were observed for
the last post-baselineNdAM-D total score over the W0-W6 period.

Long-term efficac@] yses over the W6-W24 period: Among patients of the Sub-FAS in the double-
blind extensi‘o wod responders to treatment at W6 (decrease from baseline in HAM-D total score
>50%) no statstieally significant differences were observed between both agomelatine or fluoxetine
groups and (theplacebo group for the time to first loss of response. The unusually low relapse rate in
the plaggroup made it difficult to conclude about the maintenance of efficacy in active treatment
groups

CL3-021 and CL3-041 (Relapse prevention Studies)
thods

Study Participants
Both studies 021 and 041 were multi-centre studies.

In Study CL3-021, 92 centres included patients: France (61 centres, 332 included patients), Spain (22
centres, 186 included patients) and Germany (9 centres, 33 included patients). Patients had to fulfil the
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DSM-IV criteria for recurrent MDD, otherwise the inclusion and exclusion criteria were similar to
those in the short-term studies.

In Study CL3-041, 56 centres included at least one patient: Australia (7 centres, 39 included patients),
Finland (11 centres, 174 included patients), France (20 centres, 125 included patients), South Aftrica (6
centres, 75 included patients) and United Kingdom (12 centres, 79 included patients). Patients had to
fulfil the DSM-IV-TR criteria for recurrent MDD, have a HAM-D total score of at least 22 Wi
sum of items 1+2+5+6+7+8+10+13 constituting at least 55% of the total score, a CGI-S sco
least 4, and a Hospital Anxiety Depression-Depression sub-score of at at least 11. Ot 2
inclusion and exclusion criteria were similar to those in the short-term studies. %
L 4
N

Treatments

Study CL3-021: The study used one active treatment - agomelatine at 25 mQand a placebo,
administered once daily in the evening, as tablets of identical appearance. Th schedule was as
follows: agomelatine 25 mg, during the open period (W0-W38); either ago Q 25 mg or placebo,
during the mandatory double-blind period (W8-W34); either agomelatine 2%r placebo, during the
optional double-blind extension period (the same treatment as during &andatory double-blind
period).

No treatment was prescribed during the follow-up period, and dose adjustments were allowed
during the study. As far as possible, anxiolytic or hypnotic tre was not to be taken during the
study; however, as anxiolytic treatment a maximum dose ent to 20 mg of diazepam was
allowed. If, following the W4 visit, a concomitant treatw%y benzodiazepine was inferior, or
equivalent, to 10 mg of diazepam, then it was authorised b

Study CL3-041: All patients were treated with agome (admlnlstered in the evening) during the
open treatment period. From inclusion (WO0) to |l patients received a dose of 25 mg of

agomelatine daily + 1 placebo tablet. At W2, the 25 m dose of agomelatine was either maintained or
increased to 50 mg daily, depending on the cli improvement of the patient, under double-blind
conditions. This treatment was maintained untj 10.

Patients fulfilling the randomisation criteria at W8 or W10 entered the double-blind treatment period.
Patients randomised in the agomelatine grQup continued on the same dose as that taken from W2 to
WS8/W10. Patients entering the optionadl deuble-blind treatment period (BW24-BW44) continued on
the same treatment. During the follo@ period patients did not receive any study treatment.

Objectives

The primary objective of st L3-021 was to assess that agomelatine prevents the occurrence of
depressive relapse compared to placebo in out-patients and hospitalised patients suffering from
recurrent MDD during & u datory double-blind period (W8 to W34). The secondary objective was to
provide additional SQ‘ a on long term use of agomelatine (W8 to W52).

The primary objec study CL3-041 was to assess the efficacy of agomelatine (25 mg / 50 mg) in

weeks of trea fter an initial response to agomelatine (25 mg or 50 mg). The secondary objective

the preventio \-@ essive relapse in ambulatory patients suffering from recurrent MDD, during 24
was to provj tional safety data on long-term use of agomelatine.

-021: The primary efficacy criterion was the HAM-D total score, mainly expressed as time

t e. The time to relapse was defined as the time in days from the date of first intake of the

%ﬂuised treatment to the date of the first event (or date of censoring), where relapse was defined as
tal score > 16 on HAM-D or suicide or attempted suicide.

The secondary analytical approaches were:
- Time to first loss of remission (days):
o Loss of remission was defined as a HAM-D total score > 7

o The censoring was defined as the time of the measurement of the last HAM-D total
score available on the analysed period
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- Last post-W8 value

- Response to treatment, taking into account last post-W8 value, response being defined as
follows:

100 x HAM-Dy— HAM-D (05 ws) = % Response

HAM-Dyy
The response was considered as positive, if % Response > 50.0%. Eb
Secondary efficacy criteria: . %

- Severity of illness score, Global improvement score and Efficacy index issue&)m CGI scale

- Getting off to sleep score, Quality of sleep score, Sleep awakening s nd Integrity of
behaviour score issued from LSEQ %

These criteria were expressed as last post-W8 value. SI

Study CL3-041: The primary efficacy criterion was the relapse h corresponds to the re-
appearance of the index episode that occurs within 6 months after €ither a response, or a remission of
the previous episode. Relapse was defined as one of the followifigt FAM-D 17-item total score > 16,

withdrawal for lack of efficacy, suicide, or suicide attempt.

The main analytical approach was the time to relapse duri uble-blind treatment period defined
as the time between the date of the first randomised tréatment administration and the date of the
relapse (or date of censoring).

A global assessment of the patient's general conditi(%s determined by the item 2 of Clinical Global
Impression scale (CGI) as a secondary endpoint.

Sample size Q

Sample size was estimated in relationshi, with the time until relapse, in order to have a statistically
significant difference between placebo fand,agomelatine, using a two-sided log-rank test at 5% type I
error. For 90% power, 71 events and a patients per group were proven to be necessary in order to
show a difference between placebg gomelatine survival distributions, according to the respective
appearance rate of 30% and 15%nths after randomisation (Geddes, 2003).

In order to obtain 316-320 gz ﬂo‘ ised patients in the double-blind period, and assuming that about
35% of included patients were expected to withdraw from the study before W8/W10, the number of
patients included was the @ ¢ fixed at 500.

Randomisation \

Study CL3-021; tments (agomelatine, placebo) were allocated by balanced randomisation,
without stratifi€ation at W8. The treatments were allocated to patients according to a randomisation
list. The ra Nsation was done using permutation blocks of fixed size (block size = 4). Each centre
was givi m permutation blocks (implicit stratification factor). In each centre, the treatments were
assigne &Natients according to the chronological order of inclusion in the double-blind treatment
period.

3-041: Allocation and randomisation of treatments was managed by an International Voice
nse System (IVRS), according to specifications established before the beginning of the study. At
, the 25 mg dose of agomelatine was either maintained or increased to 50 mg daily under double-
blind conditions in the open period. For patients fulfilling the randomisation criteria at W8 or W10,
agomelatine or placebo treatment was allocated to the patient by a balanced (non-adaptive)
randomisation with stratification on the centre and on the randomisation visit (W8 or W10) in double-
blind randomised treatment period. If the patient entered the optional double-blind treatment period,
the same therapeutic number was conserved in the optional double-blind treatment period.
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Blinding (masking)
Study CL3-021: Tablets of agomelatine and placebo were of identical appearance and taste and were
packaged in identical blister packs of 18 tablets with identical labelling. Investigators (and/or
pharmacists) were provided with sealed envelopes containing identity of the treatment administered to
each patient. These envelopes were to be returned to the sponsor at the end of the study. The blind for
any study patient could be broken by the investigator or an authorised person if it was abgolutely
necessary i.e., in case of life threatening emergencies, for which the treatment received by thﬁen‘c

could have an influence on the emergency therapy. If the blind was broken, the investiga to
complete, date and sign a form stating the number of the involved persons and reasons for b g the
blind.

L 4
Study CL3-041: Dosage schedule, study treatment appearance and organoleptic feaﬁ taste) were
the same from inclusion to the end of the treatment period. Tablets were packagedgifndentical blisters
of 12 tablets with identical labelling. The criteria for adjusting the dose, and w, or not the dose
was adjusted at W2, were not disclosed to the investigator or to the patie%rder to eliminate

subjective effects on the evolution of the patient's condition. The dose adju. at W2 was centrally
performed using an IVRS procedure. Therapeutic units were centrally and,bliadly allocated to patients
at inclusion (WO0), at W2, and at randomisation (W8/W10 = BWO0) usi n IVRS procedure. The

decoding system used was a centralised decoding by IVRS. The code ny patient could be broken
by the investigator or an authorised person if it was absolutely gecessary to ascertain the type of

treatment given. @
Statistical methods Q

Study CL3-021
Main analysis: Incidence of relapses over time was @€Stintated by the Kaplan-Meier method. The

difference between agomelatine and placebo on the& relapse was tested using a (non-stratified)
Log-rank test (non-parametric procedure).

only treatment effect, in order to compare gr nd estimate the relative risk of agomelatine versus
placebo and its 95% confidence interval pn th€ time to relapse. An adjusted Cox model associated
with the Likelihood ratio test was perfo which included the treatment effect and four covariates,
in order to compare groups and estimate the relative risk of agomelatine versus placebo and its 95%
confidence interval on the time to relapse. The following covariates were taken into account: Age (<

Supportive analyses: A Cox model associated %@16 Likelihood ratio test was performed involving

50 years and > 50 years), Nu major depressive episodes (< 3 and > 3), Current major
depressive episode duration (< 2 s and > 2 months) and HAM-D total score at W8 (< 7 and > 7).
- Analyses defined above w carried out on PPS over the W8-W34 period.

As secondary analyses, s rategy was carried out on FAS post-W10 and PPS post-W10 during the
period W10-W34,

To study maintenaN efficacy on the long-term, the same analyses were performed on the FAS
over the period W 2.
Secondary aga@ approaches of primary criterion:

- Inci N f loss of remission over time was estimated by the Kaplan-Meier method.

\ ifference between agomelatine and placebo was studied on the time to first loss of
sion using a (non-stratified) Log-rank test (non-parametric procedure) on the Sub-FAS

T.
Q\?\ W8 HAM-D total score < 7 over W8-W34 and W8-W52.

oreover, a Cox model associated with the Likelihood ratio test was performed involving
only the treatment effect, in order to compare groups and estimate the relative risk of
agomelatine versus placebo and its 95% confidence interval over W8-W34 and W8-WS52.

- The difference between agomelatine and placebo was studied for the last post-W8 value using
a 95% confidence interval on the FAS and PPS over W8-W34.

- The difference between agomelatine and placebo was studied for response to treatment taking
into account the last post-W8 value using a 95% confidence interval on the FAS and PPS over
WS8-W34.
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Study CL.3-041
Primary criterion

e Main analysis:

The incidence of relapse over BW0-BW24 was compared between agomelatine and placebo groups
using a log-rank test stratified for centre type (centres managed by psychiatrists or by GPs) and
randomisation visit (W8 or W10) in the FAS.

In order to estimate the hazard ratio of relapse on agomelatine as compared to placebo, a del
associated with the likelihood ratio test was performed in the FAS, with adjustment for cent e and
randomisation visit.

L 4
In addition, descriptive statistics by treatment group were provided. {\
e Sensitivity analyses: O

s@ha‘ced using a Cox

to centre type and

The hazard ratio of relapse on agomelatine as compared to placebo was al
model with adjustment for HAM-D 17-item total score at inclusion in a
randomisation visit. Furthermore, a non-stratified log-rank test and an

carried out. @

e Secondary analyses:

The same analysis strategy was applied to the two subsets &ical interest of the FAS, with
obviously no stratification on the centre type in the Sub-FAS P jatrists.
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Results

Participant flow
Figure 4: Disposition of patients included and randomised in Study CL.3-021.
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Figure 5: Disposition of patients included and randomised in Study C1.3-041.
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ondition by an independent Expert Commirtee at the end of

As regards to the agomelatine ﬁe’:, ;09 patients of the 471 continuing at W2 (23.1%) had a dose increase to 50
mg. Among them, 60 were Q} ised (23 to agomelatine and 37 to placebo).

Recruitment
For study CL3-0M& first patient was enrolled on 03 February 2005; study completion was 07

February 2007.§
For study CL, the first patient was enrolled on 30 September 1999; study completion was 26 June
2002. i f

he studies
L3-021 the original protocol was dated 1st July 1999; there were six amendments, two of
tioned below:

= endment No.1, dated 5 October 1999, concerned, among other things, ongoing criteria for the

ndatory double-blind period: a concomitant treatment by benzodiazepine was permitted only in
patients who were already taken a benzodiazepine for at least 1 month before inclusion at a stable
dosage (at a dose equivalent of < 10 mg of diazepam at W4).

Amendment No. 3, dated 14 June 2000, concerned selection criteria: hospitalised patients could be
selected.
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For study CL3-041 the original protocol was dated 12™ October 2004; there were 3 amendments.

Amendment No. 1, dated 17 March 2005, added Servier Research and Development Limited as local
sponsor for UK.

Amendment No. 2, dated 5 April 2005, added a new country, Australia, to make the recruitment
easier.

Amendment No. 3, dated 30 December 2005, added a HAD sub-score of depression of at leaﬁ to
selection criteria in order to characterise the depression as regards patients' point of @ his
amendment was applied in all centres for patients further selected.

. \Q ,

Baseline data
Study CL3-021: Of the 367 patients included in the randomised set, 22.1% wer@le patients and
77.9% were female patients. Their age ranges from 19 to 67 years, with a me of 45.7 years old.

Study CL3-041: Of the 339 patients included in the randomised set, 25.7 e male patients and
74.3% were female patients. Their age ranges from 19 to 65 years, with a pnean, age of 43.3 years old.

Numbers analysed /Q.

For study CL.3-021 most analysis sets were defined before study unblifiding. The Randomised Set
comprised a total of 367 patients; 187 in the agomelatine group and¥ 80 in the placebo group. The Full
Analysis Set (FAS) consisted of 364 patients (99.2% of the Ra 15ed Set). In all, 3 patients of the
Randomised Set were excluded from the FAS due to a HAM-B”total score > 10 at WS8: 2 in the
agomelatine group and 1 in the placebo group. %

FAS post-W10, defined as all patients of the FAS having t one HAM-D evaluation on the [W10-
W34] period. This was to distinguish relapse fro rnd and withdrawal phenomena after W8,
when some patients experienced a change of treatmle&

In addition, subsets of the FAS were defined:

Sub-FAS with HAM-D total score < 6 at W§, defined as all patients of the FAS with a HAM-D total
score < 6 at W8. A total of 182 patients (49.5% of the RS) were considered as being in remission.

Sub-FAS in extension period, defined atients of the FAS having decided to continue in the
optional double-blind placebo-contro C}tension period (W34-W52).

Sub-FAS neot in extension perio ed as the complementary set of the Sub-FAS in extension
period. E r

In study CL3-041 the Randon @v Set comprised a total of 339 patients; 165 in the agomelatine group
and 174 in the placebo greup. The Full Analysis Set (FAS) included the same patients as the
Randomised Set and thus @ sisted of 339 patients.

Two subsets of the were defined:
- The Sub psychiatrists, defined as patients of the FAS followed by a psychiatrist,
consist 7 patients (67.0% of the FAS)
L 4

- Th -FAS with W0 HAM-D total score > 25, defined as all patients of the FAS with
H,{ -P 17-item total score at inclusion > 25, consisted of 270 patients (79.6% of the FAS).

Outco@and estimation

zdy CL3-021:
%rimary criterion was HAM-D total score. The main analytical approach was time to relapse after
. The time to relapse was defined as the time interval in days between the first randomised
treatment administration and relapse.

In the FAS, the incidence of patients with relapse was 25.9% (48/185) in the agomelatine group versus
23.5% (42/179) in the placebo group over W8-W34.

In a post-hoc analysis, in the group of more severe patients (with HAM-D > 25 and CGI-S > 5 at WO0),
agomelatine reduced the percentage of relapse (21.3%) compared to placebo (31.3%) over W8-W34.
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This difference became statistically significant (HR= 0.57, p = 0.046) over the period W8-W52. In the
population of more severe patients who were in remission at W8, the RR value of 3.020 corresponds
to a reduction of about 67% in the relative risk of relapse in the agomelatine group versus the placebo
group. Statistically significant differences were also observed over the period W10-W34 in the
subgroup of severe patients in the Sub-FAS post-W10 HAM-D > 25 and CGI-S > 5 at W0, and Sub-
FAS post-W10 HAM-D > 25 and CGI-S > 5 at W0 who were in remission at W8.

Figure 6 : Time to relapse in the FAS over the period W8-W34 in CL3-021 @
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Secondary analytical approach QH

During the open agomelatine treatment period W0-W8, t@a AM-D total score in the FAS was
reduced from 26.1 + 2.8 (range 21-37; n=364) to 2.7 (range 0-10; n=364) at W8. After
randomisation, the HAM-D total scores in the two \b\rere similar throughout, and no statistically
significant difference between agomelatine and placebo was observed. At W34 both groups had a
mean score of 6.3, and the last observation in th melatine group was 9.3 versus 9.6 in the placebo

group. Q

Secondary efficacy criteria:

the study, was maintained during t domised period. The severity of illness score increased from

CGI scores: The severity of illness :c@which had shown improvement during the open period of
1.8 0.8 at W8to23+1.5att post-W8 visit in the agomelatine group. The same result was

obtained in the placebo group. obal improvement score which had shown lowered (improved)
scores at the end of the open d of the study (from 3.0 £+ 1.0 at baseline to 2.2 = 1.4) increased, in
both groups, over the randpomised period. In the FAS, the mean score in the agomelatine group
increased from 2.8 + 1, 10 to 3.5 £ 1.9 at the last visit. Similar results were observed in the
placebo group. Thg effi index score showed slight fluctuations in both groups during the
randomised period, overall little change. LSEQ scores: LSEQ scores improved during the open
period, but these ovements were gradually reduced during the randomised period, in both

treatment groups§: ough the between-group differences were not significant at the last post-W8
value over W% 4 period, the four mean scores in the agomelatine group were lower, which may
indicate a Sers! ent positive effect on sleep in this group. Similar results were observed over the

period \

For CL3-041
egrimary efficacy criterion was the relapse. The time to relapse during the double-blind treatment
%1&1

was the main analytical approach. It was defined as the time interval in days between the date

he first administration of randomised study treatment and the date of relapse (or date of censoring).

Number of patients with a depressive relapse during the 24-week double-blind period, incidence over
time, and risk of relapse in the FAS and Sub-FAS are presented in Table 5.

Table 5: Number of patients with a depressive relapse during the 24-week double-blind period,
incidence over time, and risk of relapse in the FAS and Sub-FAS
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Agomelatine Placebo

FAS N=165 N=174
Total events N (%) 34 (20.6%) 72 (41.4%)
Main analysis
Incidence after 175 days E (SE)' 21.7% (3.3%) 46.6% (5.0%)
Stratified log-rank test® p value 0.0001
Adjusted Cox-model® E (SE)’ 0.458 (0.095) b

95% CI’ [0.305 ; 0.690] P N
Sub-FAS psychiatrists N=110 2 NF117
Total events’ N (%) 22 (20.0%) * . 56X47.9%)
Incidence after 175 days E (SE)' 21.3% (4.0%) L 56.1% (6.9%)
Stratified log-rank test™ p value <0.0001 NS
Adjusted Cox-model® E (SE)’ 0.376 (0.095)\N

95% CI® [0.230 ; ’%ﬁ“
Sub-FAS with W0 HAM- N=128 . N=142
D total score > 25 \\
Total events’ N (%) 28 (21.9%) /O" 64 (45.1%)
Incidence after 175 days E (SE)' 22.7% (3.8%) 50.4% (5.3%)
Stratified log-rank test™ p value { 0.0001
Adjusted Cox-model® E (SE)’ (7 ,0.432 (0.098)

95% CTI’ 10277 ; 0.673]
" Total number of patients having a relapse during the double-blind@i
': Estimate (Standard Error) of the percentage of patients with a e dfter 175 days of treatment (Kaplan-

Meier’s method)
* Estimate (Standard Error) of the adjusted Hazard Ratio e between treatment groups: agomelatine
versus placebo \
>: 95% confidence interval of the estimate
Qj), and randomisation visit (W8 or W10).
10)

@: Stratified or adjusted for centre type (psychiatrists
®): Stratified or adjusted for randomisation visit (

Figure 8:Time to relapse over the dou&b}ind period in the FAS (Kaplan-Meier estimation) in
CL3-041
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Secondary efficacy criteria

HAM-D total score

In the Open Set, the mean HAM-D total score progressively decreased during the open period, from
WO (27.0 £ 2.7) up to last post-baseline assessment (9.9 + 7.3). At the same time, the percentage of
responders (defined as patients with a decrease from baseline of at least 50%) progressively increased
from 10.4% at W2 to 78.6% at the last assessment.

Wesks from randemisation
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During the double-blind period, in the FAS, the therapeutic benefit, acquired during the open period
was maintained in the agomelatine group (mean change in HAM-D total score of 1.4 &+ 6.9 between
BWO and the last post-randomisation assessment). In the placebo group, the mean score increased
(mean change of 4.7 + 8.4). Similar results were observed in both FAS subsets.

CGI
In the Open Set, the mean severity of illness score (4.9 = 0.7 at W0), and the meanNglobal
improvement score (3.0 £ 0.8 at W2) decreased up to the last post-baseline assessment during pen

period (2.4 £ 1.3, and 1.8 + 1.1, respectively). At the same time, the percentage of gwu'
according to the global improvement score (score of 1 or 2) increased from 25.7% at W2mp4e80.3%

at the last assessment. ¢

During the double-blind period, in the FAS, both mean scores were smaller in the a atine group
than in the placebo group at the last post-randomisation assessment (2.1 £ 1.2 fo @\ erity, and 3.8 +
1.6 for global improvement according to randomisation in the agomelatine greuf ¥e'sus 2.6 + 1.5, and
4.4 £ 1.7, respectively for the placebo group). In the agomelatine grou therapeutic benefit,
acquired during the open period was maintained during the double-blind peti s regards the severity
of illness whereas severity of illness worsened in the placebo group. Sim esults were observed in
both FAS subsets.

e Analysis performed across trials (pooled analyses and metafanalysis)

In a meta analysis including six of the pivotal studies (i.e. placebo-controlled short-term
studies) whether positive (CL2-014, CL3-042, CL3-043) or t@3-022, CL3-023, CL3-024), with
1210 patients receiving agomelatine 25 and 50 mg but also s apeutic doses, 1 and 5 mg, and 805
patients receiving placebo, an overall treatment effect 1.5 on the HAM-D in favour of
agomelatine over placebo was observed. Using a mo ith study included as a fixed effect, the
estimated difference was 1.51 with a 95% confid rval of [0.80, 2.22]. When the study was
modelled as a random effect, the estimated difference 1.55[0.61, 2.48].

O

e  C(linical studies in special populations Q

Study CL3-026: efficacy in elderly pati ith Major Depression

Efficacy and safety in elderly patients with)Major Depressive Disorder was studied in Study CL3-026,
comparing agomelatine (25 m @ orally once a day for 6 weeks to placebo. This was a
randomised double-blind, placeb olled, parallel group study with a 18-week extension period.

major depressive disorder ng to DSM-IV criteria, with a MADRS score of at least 24, were
included in this study. T ation of the current episode was to be < 6 months. 109 patients were
randomised to agomelati mg, 109 patients to placebo.

218 male or female out- or @ s, aged >60 years, suffering from a single or recurrent episode of

The age distributiorNhe participants for the agomelatine group in the study was the following: 60-
65 years: 46 (42.2@2} ients, 65-75 years: 51 (46.8%) patients and > 75 years: 12 (11%) patients. In
the placebo gr distribution was: 60-65 years: 36 (33%) patients, 65-75 years: 59 (54.1%)
patients and & ‘Qears: 14 (12.8%) patients.

The primary,objective was to assess the efficacy of agomelatine 25 mg compared to placebo, using the
Montg %‘ and Asberg Depression Rating Scale (MADRS), after a 6-week treatment in elderly
patient ering from Major Depressive Disorder.

m efficacy (WO-WB): In the FAS no statistically significant between-group difference was
ed in MADRS total score at the last post-baseline evaluation. The estimated difference was 0.19
=0.89). Similar results were obtained with adjustment for demographic variables, in the SUB-FAS
without benzodiazepines, and in the PPS including completers only.

The percentage of patients responding to treatment according to the MADRS was 46% in the
agomelatine group and 52% in the placebo group (p=0.41).

In an unplanned subgroup analysis of patients with more severe depression at baseline, agomelatine
was found to be more effective than placebo. The estimated difference in the subgroup with MADRS
> 30 and CGI-S > 5 was 5.58 (p=0.018) (see Table below).
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Table 6: Difference in MADRS score at the end of short-term treatment between agomelatine 25 mg and
placebo in the overall population and subgroups of more severely depressed patients in study CL3-026
(FAS-Last assessment)

Population N Difference P-value

Overall (primary analysis) | 212 0.19 0.894

MADRS<30 102 3.97 0.066

MADRS<30 and CGI-S>5 | 86 5.58 0.018

In a pooled analysis of the positive short-term studies (CL2-014, CL3-042 and CL3-043 : studies
allowing patients over 60 years of age to be included) a more pronounced effect was o in

patents between 60 and 66 years of age (Table 7).

Table 7: Difference in HAM-D score between agomelatine and placebo in subgr ;d on age in the
positive short-term studies (FAS-Last assessment)

\
Age N Difference Q-value
60-66 years 53 4.50 fb 0.033
<60 years 668 2.73 <0.001

Long term efficacy (WO-W24 period): In the SUB-FAS in do &ind extension period, the mean
MADRS total score decreased between baseline and W24 visj arding the last post-baseline value
over the (W0-W24) period, the mean MADRS total score w 6 in the agomelatine group and 9.6
in the placebo group.

The percentage of responders according to MAD ased over the (W0-W24) period to reach
70% in the agomelatine group versus 78% in the pladegbo group at last post-baseline evaluation. The
percentage of remitters at last post-baseline eyaluation was 65% versus 72%, respectively. No
difference was observed between the two grouél the percentage of responders at the last post-
baseline evaluation during the W0-W24 peri he sub-group of responders at W6 (83% and 87% in
the agomelatine and placebo groups, respective

The mean severity of illness score and improvement score of the CGI scale decreased over the
(W0-W24) period in both groups. an efficacy index increased at each visit in both groups
without between-group differenc

Overall, no statistically significa ference between placebo and agomelatine 25 mg was observed.
The estimated difference on ADRS between agomelatine and placebo was 0.19, which was
considered to be negligibl , the applicant argued that in subgroup analyses of more severely

difference in the overa pulation in the elderly study, the validity of positive results in the

depressed patients a pos ffect was observed. However, with the almost total lack of treatment
subgroups with mor evere depressed patients was questioned. The more pronounced effect seen in

patients aged 60 s in the non-elderly studies could not be indisputably extrapolated to older
patients. The 1 convmcmg data on efficacy in elderly was considered and raised as a major
objection dusingthe procedure. In response, the applicant proposed to conduct a post-marketing study
of the efﬁ nd safety of agomelatine in patients older than 65 years with a special focus on

patient years and above. The applicant provided an early draft synopsis and recruitment plan
for this b which was considered acceptable.

ortive studies
$ollowmg were presented as supportive studies: Study CL3-025, on the efficacy and safety of
apemelatine 50 mg in depressed patients who failed to respond to agomelatine 25 mg after 4 weeks;
Study CL3-036, to assess sexual function after 3 months of treatment with agomelatine (50mg/day)
versus venlafaxine (150mg/day); a randomised double-blind study comparing agomelatine 25-50mg to
venlafaxine 75-150 mg (Study CL3-035); Study CL3-030, aimed to assess the safety of agomelatine
25 mg after an abrupt discontinuation after 12 weeks. Study CL3-035 is presented below.

Study CL3-035: Effects on sleep The agomelatine impact on sleep in depressed patients was the
primary objective in one venlafaxine-controlled study (CL3-035) and a secondary objective in some of
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the placebo controlled studies. Study CL3-035 was a randomised, double-blind study with a short-term
phase and an extension phase in which agomelatine 25-50 mg was compared to venlafaxine 75-150
mg. A modest effect in favour of agomelatine was demonstrated, primarily on the LSEQ Getting off to
sleep sub-score (5 mm versus venlafaxine on a 100 mm VAS).

e Discussion on clinical efficacy

The main dose finding study, CL2-014, compared the efficacy of 1, 5 and 25 mg agomeldtine vs.
placebo with paroxetine 20 mg as an active control to ensure the assay sensitivity. Agomelatin g
and paroxetine 20 mg were statistically significantly superior to placebo with absolute di ce in
HAM-D 17 items (Hamilton Depression Rating Scale) score of 2.57 and 2.25, respeﬁn the
FAS. Agomelatine 1 mg showed a non significant, absolute effect of 2.17 compdn placebo,
whereas agomelatine 5 mg consistently performed worse than the two other grou % advantage
over placebo was only 0.64). The statistically significant advantage of agomelatd mg was not
reproduced when comparing completers only, which made the results from the ess convincing.
The lack of efficacy in the agomelatine group also made the dose-response rel ship questionable.

Studies CL2-007 and CL2-014 did not provide clear-cut dose responses a drug showed highly
variable PK implying that exposures vary a lot from patient to patient. Lat&dcacy studies compared
agomelatine 25 mg and 50 mg without clearly showing better efﬁcacy@)e higher dose, e.g. in one
study (CL3-024) 25 and 50 mg were compared to placebo but both™oses as well as the active
comparator fluoxetine failed to show a positive effect versus placel&

During the procedure the applicant was requested to commit o orm a proper dose-finding study.
However the applicant claimed to have shown sufficient effor the two chosen doses of 25 mg
and 50 mg per day and no new data were submitted. Ag wic had an intrinsic unpredictable and
highly variable pharmacokinetic profile. Given that th -response relation remained unclear, the
applicant committed to perform a post approvx y of the dose-response relationship of

agomelatine, including also a randomised dose adjustmgent in non-responders to 25 mg agomelatine

after 2 weeks. Q
In the overall clinical program it was difficult inguish a greater efficacy with the dose of 50 mg
in comparison to 25 mg, although a fraction of'the patients seemed to improve from this dose increase.

In most of the studies showing an effe
studies CL3-041, and CL3-035 extensi
weeks in case of insufficient respopsc

ort-term studies CL3-042 and CL3-043 and long-term
the 25 mg starting dose was increased to 50 mg after two
us the recommended dosage proposed in the SPC “25 mg
QD with a dose increase to 5 there is no improvement of symptoms after two weeks of
treatment” seemed reasonable. ver, in study CL3-025 where patients with insufficient response
to 25 mg at week 4 were ran@sed between 25 and 50 mg, no benefit of a dose increase could be
demonstrated, and the appligant Was later requested to justify the recommended posology. In response,
the applicant concluded ile the objective of the supportive study CL3-025 was to obtain the full
response in patients_parti responders to a 4-week treatment with agomelatine 25mg, the objective
of studies CL3-042 &CL3—043 was to reverse the course of the outcome of patients with early poor
improvement, an the conclusion in CL3-025 was not valid for the posology in question.
However, the C id not agree that the clinical benefit of increasing the dose from 25 mg to 50 mg
after two w ad been convincingly documented. The applicant was requested to perform a new
study rand@g between 25 and 50 mg in patients not responding to the initial dose of 25 mg after
two wee treatment in accordance with the proposed posology. The applicant committed to
perfor dy with an acceptable design as a FUM.

ORtft efficacy results

elatine showed statistically significant superiority to placebo in the pivotal trials CL3-042 and
3-043, as measured on the HAM-D. In total, these two studies included 631 patients, who were
treated with agomelatine 25 mg with a possible dose increase to 50 mg after 2 weeks. No active
comparator was included in the study design. The absolute advantage of agomelatine over placebo at
the end of week 6 was 3.18 points on the HAM-D in the FAS in study CL3-042 and 2.41 in study
CL3-043. These absolute differences were in line with results in other studies comparing
antidepressants to placebo, but could not be interpreted directly since an active comparator was not
included.
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The pivotal studies CL3-022, -023 and -024 included a total of 1444 patients. CL3-022 and -023
compared the efficacy of agomelatine 25 mg vs. placebo with fluoxetine 20 mg and paroxetine 20 mg,
respectively, as active comparators to check assay sensitivity. No direct comparison between
agomelatine and fluoxetine or paroxetine was thus planned or performed. In CL3-024 a four-armed
design was used comparing both agomelatine 25 mg and 50 mg to placebo, again including fluoxetine
to ensure assay sensitivity. None of these studies showed any statistically significant difference
between agomelatine treatment and placebo. Only in CL3-022 the active comparator (fluox 20
mg) proved to be superior to placebo. The lack of efficacy of the active comparator drugs wa; ed
mainly to be due to an insufficient dose and possibly to unusually high placebo responder ra

Although the results for agomelatine on the average seemed similar to the resulfx: he SSRI
comparators, the overall impression was that the proportion of non-significant reﬁ is probably
larger for agomelatine compared to SSRIs in general. Three of the six studies imdhicdted a possible

due to lack of
owing a positive

treatment effect of agomelatine compared to placebo. Trial failure did not see
power since the number of patients included was larger than in the stu
treatment effect; it was the efficacy estimate that was very small. A meta-a 1S of these six studies
resulted in an overall estimate of the difference between agomelatine (algso Tacluding sub-therapeutic
doses 1 and 5 mg) and placebo of 1.5 on the HAM-D with a 95% confi nterval [0.80, 2.22]. The
CHMP considered this difference to be of doubtful clinical relevance mne of the major objections
against the approval of agomelatine. In their response the applicantffeferred to a newly finished short-
term (6 weeks) study, CL3-046, where agomelatine (flexible d to 50 mg) and sertraline (50 to
100 mg) were compared. Although the primary objective was f(@lss the efficacy on the rest-activity

cycle, the short-term antidepressant efficacy was evaluated the HAM-D and CGI scales. The
head-to-head comparison (LOCF, FAS) showed a statisti ignificant superiority of agomelatine
over sertraline on HAM-D total score (pre-specified @yanalysis: difference = 1.68, p=0.031).
Although the magnitude of effect was still considere be of marginal clinical relevance, it was
acknowledged that agomelatine had documented someShort-term efficacy.

Study CL3-021 was designed as a relap&rlevention study comparing agomelatine 25 mg to placebo
following 8 weeks open treatment Withﬁg} elatine. During the open treatment period mean HAM-D

score was reduced from 26.1 to 6.1. iffg the 26 weeks of double blind treatment the incidence of
relapse was 25.9% in the agome?t' oup vs. 23.5% in the placebo group, HR= 1.046, logrank p=

Long-term efficacy results

0.833. The relapse rates observe INg treatment both in the agomelatine group and in the placebo
group actually corresponde ports on relapse in patients successfully treated with other
antidepressants who are no d@ receiving pharmacological treatment and importantly, there was no
difference between agomglatine and placebo. No relapse preventing effect was thus demonstrated in
the pre-specified analyQ post hoc defined subgroup analyses in patients with baseline HAM-
D>25 and CGI-S>5«the estimated hazard ratio was 0.63 (p=0.125). The proportion of patients in this
subgroup was 46% ly when these patients were followed until W52, the difference between
agomelatine and @0 became statistically significant (HR=0.57, p=0.046).

After the negfcx HMP opinion in 2006 an additional relapse prevention study was finalised. This
study, CL3§4¢1‘ included 492 patients with Major Depressive Disorder. A statistically significant
differende\itntitne to relapse in the total population was demonstrated, HR=0.458, logrank p=0.0001.
20.6% d in the agomelatine group vs41.4% in the placebo group. In a subgroup of patients with
HA S (79.6% of the total population) a slightly larger effect was shown, 21.9% vs45.1% in the
ine and placebo group, respectively (HR=0.432, logrank p<0.0001).

0

% were striking differences (perhaps related to patient selection) in the results of the two relapse
prevention studies. Even if the main criterion of a HAM-D score of at least 22 was used in both
studies, there was a different proportion of patients with more severe depression (HAM-D>25) in
study CL3-041 (approximately 80% in CL3-041 vs 46%in CL3-021). Even though the reasons for the
inconsistency between the results of the two studies remained unknown, the results of study CL3-041
were accepted as a demonstration of maintenance of efficacy. No difference in efficacy between
severely depressed patients and patients with moderate/mild depression was found.
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Recently submitted data after extension to 10 months in study CL3-041 seemed to sustain and confirm
the results achieved after 6 months, as the percentage of patients with relapse over 44 weeks was still
more than two-fold lower in the agomelatine group compared to the placebo group.

In addition, there was long-term data from two double-blind extensions of short-term studies (CL3-
022 and CL3-035); the applicant claimed these were supportive of long-term efficacy. However, in
study CL3-022, at 6 months there was no difference between the placebo and agomelatine S in
terms of withdrawals / patients staying on treatment, while more patients remained in the fl ine
arm. This was not reassuring and questioned the effect of agomelatine. In the long-term ph L3-
035, global assessment by the CGI-I was the primary outcome measure. Although the r owed
that agomelatine 25-50 mg was superior to venlafaxine 75-150 mg and the results w &%Jorted by
trends in favour of agomelatine in the long-term analysis on the remitters (60.0g sus 50.3%
respectively, p=0.076), bias from the initial focus on subjective sleep para in favour of
agomelatine versus venlafaxine could not be excluded. The venlafaxine dose (75;M0/mg/d) might be
viewed as sub-optimal. It was also considered a weakness that only the CGI s s used as a rating
scale and not a more specific depression rating scale

In addition, as mentioned earlier under Clinical studies in special populat@here was also a lack of
convincing data on efficacy in the elderly.

demonstrated although the magnitude of effect was still copsidesred to be of marginal clinical

In summary, some positive treatment effect of agomelatine i ajor Depressive Episodes was
relevance. Results on long-term efficacy differed between thf elapse prevention studies — only

the more recent study including a larger proportion of patien more severe depression succeeded
in demonstrating a significant difference in time to relapseQ

Clinical safety

The safety of agomelatine was investigated in all ch§a1 studies of the overall agomelatine clinical
development programme, 57 completed studies ongoing studies at the cut-off date of 31st March
2007 (4 Phase III studies in MDD patients, 1 I study in bipolar I depressed patients, 1 Phase II
study in children with Smith-Magenis syndrome and 2 studies in healthy volunteers).

The 57 completed studies comprised: &

- 27 PKH/phase I studies: 2 ducted in healthy volunteers, 1 in subjects with renal
impairment and 1 in subjectswith liver impairment

- 30 phase II/III studies c@ ted in patients: 13 in MDD patients, 2 specific safety studies in
MDD (or bipolar or S al Affective Disorder (SAD)) and 15 in other indications.

The ongoing studies were aSsessed only for serious adverse events using the cut-off date of 31* March

2007.
2N\

The number of ed individuals (healthy volunteers, MDD patients including bipolar patients,
patients with al Affective Disorder (SAD), severely ill hospitalised depressed patients, and
patients in &mdications) who received at least one dose of agomelatine, in either controlled or
open studli Cb oral or i.v. route, is presented in Table 8.

e Patient expos

Tabiihlmber of individuals who received at least one dose of agomelatine.

.‘of individuals | Volunteers in MDD patients' Patients in other | Total exposed
phase I studies indications
€ompleted studies | 522 3956 782 5260°
Ongoing studies™ | 10 528 - 538
Total 532 4484 782 5798

"including 21 bipolar patients and 355 patients with Seasonal Affective Disorder
2 not taken into account were 9 children with Smith-Magenis Syndrome exposed to agomelatine and 33 patients of cross-over

studies who received the comparator or placebo in the first treatment period

3 cut-off: 31 March 2007

4 estimated number of patients on agomelatine in ongoing studies = number of included patients x %2 (2-arm studies) or 2/3
(3-arm studies including 2 agomelatine arms)

Page 45 of 66




The strategy of the overall safety evaluation was:

- An analysis of safety data collected from pharmacological studies in healthy volunteers (or subjects
with renal or liver impairment). Special attention was paid to the emergence of adverse events in the
drug-drug interaction studies, since concomitant treatments are prevalent in the MDD populations.

- An analysis of the pooled safety data from all completed Phase II/III studies in patients (whatbthe
indication) (Overall Safety Set, N = 6931). This dataset was used to identify potential non-Spe€ific
safety concerns and rare events. These patients received either agomelatine, placebo etine,
paroxetine or venlafaxine treatment. Analyses were performed by treatment gr and by

agomelatine dose group for some analyses). &
coherence in

- Analyses of several study groupings were made in order to provide a

population, study design and patient exposure. A particular focus was made on -blind placebo-
controlled studies in MDD patients; the descriptive analyses are presented firstMor Short-term and then

long-term double-blind placebo-controlled studies, before other groupings. Analyses were performed
by treatment group and by agomelatine dose. Patients who received the thgrapgutic agomelatine doses,
25mg or 50mg, were also pooled to provide a clearer clinical picture.

The main analysis sets were:

- Short-term double-blind (DB) placebo-controlled (PC) MDD %&= 2973): an analysis of the first

6 to 8 weeks of treatment in studies with similar designs.

period, up to 6 months. Only patients who entered thel e ion period were considered. These
patients received either agomelatine, placebo, fluox r paroxetine. Analyses were performed
mainly over the period from 6 to 24 treatment weeks?

- DB PC MDD &t (N = 2973): an analysi double-blind placebo-controlled MDD studies
irrespective of study duration. This set was used mited extent in the analysis of adverse events of
special interest to avoid unnecessary repetitiog.

- All MDD Set (N = 5822): an analysis ﬁi‘})ool of all MDD studies to describe the overall exposure
1

- Long-term DB PC MDD et (N = 1244): studies that wer %ed after the short-term observation
4 ?hen

in the depressed population and to glo ssess the consistency of the agomelatine safety profile,
whatever the conditions of evaluati lacebo-controlled, active-controlled, or open). Patients
received either agomelatine, placgbey fluoxetine, paroxetine or venlafaxine.

In total, 4738 patients irrespe of the studied disorder (Overall Safety Set) received agomelatine.
The mean treatment duratQ1 der agomelatine (all doses) was 4.2 £ 3.6 months (i.e. about 16
oM 9 months.

weeks), ranging from 1 d
When considering the tarngopulation of depressed patients (All MDD Set), a total of 3956 patients

were exposed to a atine. Among these patients, 1030 had 6-month of exposure to agomelatine.
368 patients recei omelatine 25 mg and 32 patients received agomelatine 50 mg for 350 days or
more. R

The short-termindouble-blind, placebo-controlled, MDD Safety Set included 1120 patients receiving
agomelati 25/50 mg doses. The long-term, double-blind, placebo-controlled, MDD Safety Set
includ depressed patients treated up to 24 weeks with agomelatine 25/50 mg. 319 patients in the
MD ation were 60 years or older, while 109 patients were 65 years or older.

tHespatients > 75 years receiving agomelatine, 13 were MDD patients. All of these were treated
h"25 mg agomelatine. Due to the limited number of patients included in the studies, agomelatine
should be prescribed with caution in this age group (> 65 years of age).

Table 9: Number of exposed patients by safety set, treatment and duration
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All exposed

All exposed patients All exposed depressed” patients
individuals' (Overall (all MDD set)
safety set)
active
agomelatine agomelatine agomelatine placebo control’
All periods 5260 4738° all periods 3956 826 1040
for 5 months 1704 293 565
for 6 months’ 1030 68 164
for 1 year® 400 - T o

including healthy and patient volunteers

2 patients with MDE in the framework of Unipolar disorder except, 13 patientswith Bipolar 11 (CL2-014), 21 patients with
Bipolar | (CL3-029) depressive disorders and 355 patients with Seasonal affective disorder (CL3-037). ¢

3in addition, 9 children with Smith-Magenis Syndrome exposed to agomelatine and 33 patients of cross-over studies \
who have not received agomelatine in the first treatment period were not taken into account, according to OSA ru

4 fluoxetine, paroxetine or venlafaxine

® exposed for at least 175 days
® exposed for at least 350 days Q

Demographics

In the Overall Safety Set (OSS), the mean (+ SD) patient age was 46.4 years with a range of 16 -
102 years. The patients in the All MDD Set were slightly younger at 43.4 + 12.0 years, while the
patients in the DB PC MDD et averaged 44.0 + 12.5 years.

As was expected in this disorder, most patients were femalg; @% in the OSS, 71.0% in the All
MDD Set and 69.8% in the DB PC MDD Set.

Just over 60% of patients had previously received psych@lc treatments. Taking the DB PC MDD
St as an example, these treatments were mainly, a ressants (47.2%), in particular Selective
Serotonin Reuptake Inhibitors (SSRIs; 29.2%N tolytics (33.5%, mainly benzodiazepine
derivatives: 33.1%) and hypnotics/sedatives (19,2%, mainly benzodiazepine-related drugs: 13.7%).
There were no relevant differences between groué

Demographic data from the Short-term Dou@ind Placebo-controlled MDD Set, showed that age
ranged from 18 to 80 years with a mean D) 0f 43.9 £+ 13.0 years in the agomelatine 25/50mg group
and 45.5 £ 12.9 years in the placebo g %he vast majority of the patients (about 87%) were less
than 60 years old. The mean age of pat in the agomelatine and placebo groups was slightly higher
than for fluoxetine and paroxet'nﬁsause only the former groups included patients in a study
conducted in elderly (> 60 years) patictits (study CL3-026).

Most of the patients were fem out 70% in all treatment groups.

About 60% of patients wer% ing at least one concomitant treatment at inclusion (mainly anxiolytic
ith no relevant differences between groups.

blind Placebo-con MDD Set and of the other analysis sets did not differ notably from those in
the Short-term D& lind Placebo-controlled MDD Set.
L 4 \

e  Adverse eyents

Agomﬁe at the 50 mg dose appeared to cause a slightly higher incidence rate of AEs than at the 25
mg »However this did not appear to be a serious problem, and an increase in SEAEs was not

é . Most AEs seemed to be rather mild to moderate.

In the Short-term Double-blind Placebo-controlled MDD Set (up to 6/8 weeks), 53.6% of patients
reported at least one adverse event emergent under treatment, with an incidence in the agomelatine
25/50mg group (52.8%) similar to that in the placebo group (51.7%).

benzodiazepine derivatiQ
The main demogra%’c data»and other baseline characteristics of patients of the Long-term Double-

=

Emergent adverse events by system organ class and preferred term reported by at least 1% of patients
exposed to agomelatine 25/50mg in the Short-term Double-blind Placebo-controlled MDD Set are
detailed in Table 38.
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The most frequently affected system organ classes in the agomelatine 25/50mg group, and at a higher
rate than in the placebo group (difference of at least 1%), were Nervous system disorders (24.7%
versus 21.5%), Psychiatric disorders (10.5% versus 8.8%) and Skin and subcutaneous tissue disorders
(5.1% versus 3.6%).

blind placebo-controlled MDD Set (W0-W6/W8) — analysis by treatment group

Table 10 Common emergent adverse events by SOC and PT (> 1% in the agomelatine 25/50 mg group) — Shon-tergle-

System Organ Class agomelatine placebo fluoxetine paroxeti

Preferred term 25/50mg 20mg ZOmQ
N=1120 N=998 N=284 N
PM=1486.1 PM=1337.6 PM=377 lﬁ\a 6
n % pm n % pm n % pm n ( pm

All 591 528 39.77 516 S51.7 3858 140 493 37.14 ”\\7.5 45.20

Nervous system disorders 277 247 18.64 215 215 16.07 58 204 15.38 w 27.2 18.22
Headache 158 141 10.63 141 14.1 1054 34 120 0. 13.4  8.99
Dizziness 61 55 410 31 3.1 232 8 2.8 & 10 35 237
Somnolence 32 29 215 23 23 172 10 3.5 21 74 497
Migraine 13 1.2 0.87 4 04 030 2 0.7 Q 1 04 024
Tremor 11 1.0 0.74 8 0.8 0.60 3 .80 10 3.5 237

Gastrointestinal disorders 217 194 1460 186 18.6 1391 67 23.617.77 88 31.1 20.82
Nausea 86 7.7 579 71 7.1 531 20{2.0 531 45 159 10.65
Dry mouth 39 35 262 33 33 247 3 477 16 57 379
Diarrhoea 35 3.1 236 26 26 194 46 345 14 5.0 331
Abdominal pain upper 27 24 182 13 1.3 097, 1.1 0.80 1 04 024
Constipation 20 1.8 135 21 21 1 4) 1.4 1.06 5 1.8 1.18
Dyspepsia 14 1.3 094 11 1.1 é 1.4 1.06 2 0.7 047

Infections and infestations 118 105 7.94 97 9.7 75 26 9.2 690 33 11.7 7.81
Influenza 26 23 175 22 KOM 7 25 1.86 5 1.8 1.18
Nasopharyngitis 24 21 161 23 2. 1.72 2 0.7 053 5 1.8 1.18

Psychiatric disorders 117 105 7.87 88 8 658 27 95 716 44 156 1041
Insomnia 27 24  1.82 26 6 194 10 3.5 265 12 42 284
Anxiety 22 2.0 148 Q 1.2 0.90 6 2.1 1.59 6 2.1 142
Depression 15 1.3 1.01 1.2 0.90 1 04 027 3 1.1 071

General disorders and KI

administration site

conditions 64 5.7 Gy 56 56 419 10 35 265 24 85 5.68
Fatigue 29 2.@095 20 2.0 1.50 4 14 106 12 42 284

Skin and subcutaneous tissue

disorders 57 @ 3.84 36 3.6 269 16 5.6 424 17 6.0 4.02
Hyperhidrosis 157N 1.01 7 0.7 0.52 8 2.8 212 8 2.8 1.89

Musculoskeletal and \J

connective tissue disorders 5.0 3.77 56 56 419 15 53 398 10 35 237
Back pain 1.5 1.14 13 1.3 097 3 1.1 0.80 2 0.7 047

Investigations - 3 3.0 222 44 44 3.29 3 1.1 080 12 42 2.84

Reproductive system an\

breast disorders 26 23 175 17 1.7 1.27 6 21 159 13 4.6 3.08

Metabolism and nutsit

disorders ® 6 21 19 141 23 23 1.72 6 21 1.59 6 21 1.42

Eye disorders,\‘ 19 1.7 128 10 1.0 0.75 6 21 159 4 1.4 0.95

Ear and labykint disorders 17 1.5 114 17 1.7 127 11 3.9 292 4 14 0.95

3

Verti \ 12 1.1 081 12 1.2 0.90 6 2.1 1.59 1.1 0.71
Respira horacic and

mediasti) isorders 16 14 1.08 21 21 157 7 2.5 1.86 6 21 142
urinary disorders 15 1.3 1.01 12 1.2 0.90 6 21 1.59 1 04 0.24

1 and medical
ocedures 14 1.3 094 10 1.0 0.75 3 1.1 0.80 1 04 0.24
Vascular disorders 13 1.2 087 17 1.7 1.27 - - - 10 3.5 237
Cardiac disorders 12 1.1 081 15 1.5 1.12 2 0.7 0.53 3 1.1 0.71

Injury, poisoning and
procedural complications 11 1.0 0.74 16 1.6 1.20 3 1.1 0.8 2 0.7 047

SOC: System Organ Class PT: Preferred Term

N: number of patients by treatment group

n: number of patients with at least one emergent AE in a given PT or in a given SOC and a given treatment group
%: (n/N) x 100

PM: total number of patient-monthsin a given treatment group
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pm: number of patients with at least one adverse event in a given level and a given treatment group per 100 patient-months = (n/PM) x 100

Of the most commonly reported adverse events in the short-term safety set, observed in the
agomelatine 25/50 mg group (in > 2% of patients) and with an incidence > to that on placebo, were:
headache (14.1% versus 14.1%), nausea (7.7% versus 7.1%), dizziness (5.5% versus 3.1%), dry mouth
(3. 5% versus 3.3%), diarrhoea (3.1% versus 2.6%), somnolence (2.9% versus 2.3%) fatigued2.6%
versus 2.0%), abdominal pain upper (2.4% versus 1.3%), influenza (2.3% versus 2.2%), anxiet %
versus 1.2%).

In this set, 3 EAEs (Emergent Adverse Events) were observed with a statistically sign@ly higher
frequency in the agomelatine 25/50 mg group than in the placebo group: dizziness (% ibed above),
paraesthesia: 0.9% versus 0.1%, and vision blurred: 0.6% versusnone.

The nature and the incidence of the most common EAEs (Emergent Advers on agomelatine
were close to those on placebo, except for dizziness.

In the Long-term Double-blind Placebo-controlled MDD Set (from 6 to 24&@, 37.9% of patients
reported at least one adverse event emergent under treatment, respecti .8% in the agomelatine

25/50mg group and 38.4% in the placebo group.

Emergent adverse events reported by at least 1% of patients exposQo agomelatine in the Long-term
Double-blind Placebo-controlled MDD Set are listed in Table 39

In this set, the most frequently affected system organ classe %;e agomelatine group were roughly
the same as those in the short-term, with a lower frequencyQ

Table 11 Common emergent adverse events by SOC and P (in the agomelatine 25/50 mg group) — Long-term
double-blind placebo-controlled MDD set (W6-W24) — Analys treatment group

System Organ Class agomelatine lacebo fluoxetine paroxetine
Preferred term 25/50mg q 20mg 20mg
N=511 =406 N=222 N=105
PM=1762.6 0’M=1370.1 PM=818.3 PM=364.7
n % m_ n % pm__n % pm__n %  pm
All 198 38.& 156 384 1139 71 32.0 8.68 47 44.8 12.89
Nervous system disorders 61 11. 46 47 11.6 343 24 108 293 12 114 3.29
Headache 42 2 238 27 67 197 18 81 220 3 29 0.82
Dizziness & 034 4 1.0 029 - - - 1 1.0 0.27
Infections and infestations 8 284 55 136 4.01 23 104 281 10 95 274
Influenza Q 27 079 15 37 109 6 27 073 4 38 1.10
Nasopharyngitis 22 062 11 27 080 4 1.8 049 1 1.0 0.27
Sinusitis ‘( 7 14 040 - - - - - - 1 1.0 0.27
Gastrointestinal disorders 41 80 233 31 7.6 226 15 68 183 10 9.5 274
Diarrhoea 8 1.6 045 4 1.0 029 2 09 024 3 29 0.82
Nausea \ 8 1.6 045 3 07 022 4 1.8 049 - - -
Dyspepsia @ 6 1.2 034 4 1.0 029 2 09 024 2 1.9 0.55
Abdominal pain yppe 6 1.2 034 2 0.5 015 - - - 1 1.0 0.27
Constipations B 6 12 034 2 05 015 - - - - - -
Psychiatric di N? 41 8.0 233 22 54 161 16 72 196 11 105 3.02
Insomnig CJ 13 25 074 3 07 022 4 1.8 049 3 29 082
Anxi \ 9 1.8 051 4 1.0 029 5 23 061 2 1.9 0.55
Depr% 7 14 040 4 1.0 029 5 23 061 1 1.0 0.27
M“sw ctaland connective 5 49 142 23 57 168 10 45 122 3 29 082
u rders
%pain 14 27 079 9 22 066 3 14 037 1 1.0 0.27
rthralgia 5 1.0 028 4 1.0 029 - - - - - -
IINestigations 14 27 079 11 27 08 2 09 024 5 48 137

General disorders and
administration site conditions
Injury, poisoning and procedural
complications

Respiratory, thoracic and 6 12 034 9 22 066 2 09 024 3 29 082
mediastinal disorders

Skin and subcutaneous tissue 9 1.8 0.51 6 1.5 044 3 14 037 1 1.0 0.27

10 2.0 057 15 3.7 109 4 1.8 049 1 1.0 0.27

9 1.8 051 6 1.5 044 3 14 037 2 1.9 0.55
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disorders

Reproductive system and breast

R 1 22 062 3 0.7 0.22 - - - 2 1.9 0.55
disorders

Surgical and medical procedures 5 1.0 028 3 0.7 022 1 0.5 012 3 29 0.82

SOC: Yystem Organ Class

N: number of patients by treatment group

n: number of patients with at least one emergent AE in a given preferred termor in a given SOC and a given treatment group
%: (n/N) x 100

PM: total number of patient-months in a given treatment group

pm: number of patients with at least one adverse event in a given level and a given treatment group per 100 pati nths =

(n/PM) x 100
2

Of the most common emergent adverse events (in > 2 % of the patients in the agﬂe tine group)
reported over the long-term treatment period, with an incidence > to that on plac re: headache
(8.2% versus 6.7%), back pain (2.7% versus 2.2%) and insomnia (2.5% versus0.

mg group over the

The most common emergent adverse events reported in the agomelatin
short-term treatment period were generally observed with a substantially«lo frequency over the
long-term treatment period.

In this set, 2 EAEs were observed with a statistically significantly high@quency in the agomelatine
25/50mg group than in the placebo group: insomnia (mentioned gbove) and sinusitis (1.4% versus
none).

MDD Set, 35.8% of patients reported at least one emergen rse event in the agomelatine 25mg

With regards to the results by dose of agomelatine in the Lo @Double—blind Placebo-controlled
group and 48.3% in the agomelatine 50mg group vs 38.4%{1n e?lacebo group.

In patients treated with agomelatine for one year, t re@e no unexpected EAEs (Emergent Adverse
Events) that were not seen in short-term treatme ut of the 400 patients of the "One-year"
Agomelatine Exposure Set, 368 received the 25mg.dose and 32 the 50mg dose. No data for placebo or
active control are available over this observatiod.

The analyses focused on adverse events thatzocCurred after 6 months of agomelatine treatment (in
accordance with the ICH guideline patient exposure). Emergent adverse events with first
occurrence after 6 treatment months in Q an 1 patient are displayed in Table 40.

Few patients were concerned. Bes% adache and back pain (which were also among the most

frequent EAEs in the Short-term % ong-term Double-blind Placebo-controlled MDD Sets), most
of the EAEs reported from 6 @ s onwards (in 8% of the patients of the set) were infectious
diseases, events probably link@ mtercurrent diseases, not caused by study treatment.

patients having reported at lea: e EAE by PT from 6-months onward — (restricted to EAE, experienced by more than 1

patient).
Prefer [Fm n (%)
N gitis 12 (3.0)

. dashe 11(2.8)

w pain 9(2.3)

S cgstroenteritis 6 (1.5)
\ Influenza 5(1.3)
b Bronchitis 4 (1.0)

Table 12: Emergent adverse@ts under treatment in the «One-year» agomelatine exposure set (N=400) — number of

@ Sinusitis 4 (1.0
Urinary tract infection 4 (1.0)
Insomnia 4 (1.0)
Weight increased 4 (1.0)
Upper respiratory tract infection 3(0.8)
Tonsillitis 3(0.8)
Dizziness 3(0.8)
Myalgia 3(0.8)
Rheumatoid arthritis 3(0.8)
Hypertension 3(0.8)
Seasonal allergy 3(0.8)
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Respiratory tract infection viral 2(0.5)

Bronchitis acute 2 (0.5)
Tooth abscess 2 (0.5)
Respiratory tract infection 2(0.5)
Acute sinusitis 2 (0.5)
Laryngitis 2 (0.5)
Skin infection 2(0.5)
Nausea 2 (0.5) b
Abdominal pain upper 2 (0.5) @
Musculoskeletal stiffness 2 (0.5)
Fatigue 2 (0.5) . %
Asthenia 2 (0.5) K\
Decreased appetite 2 (0.5)
Hypercholesterolaemia 2 (0.5) O
Palpitations 2 (0.5)
Conjunctivitis 2 (O.X N

PT: preferred term ~%: (/N) x 100 : N

n: number of patients having had their first emergent adverse event from 6 months ofigr eafrent

The analysis by agomelatine dose revealed that after 6 months of ment, only headache was

experienced by more than 1 patient on 50mg (n= 2 patients).{However, this finding should be
considered taking into account the low number of patients on 50@ his set (n = 32).

With regards to the serious emergent adverse events in the e-Year” Agomelatine Exposure Set,
those reported on agomelatine 25/50mg from 6 m wards were: 1 hysterosalpingo-
oophorectomy, 1 gastric bypass, 1 depression suicidal, 1 fibrotystic breast disease, 1 uterine disorder,

and all considered not related to the study drug by the iigator.

Overall, the long-term exposure to agomelatine did not'$eem to raise any particular safety concerns.

O

e Adverse events of special interest / Adverse'events by organ system or syndrome

The frequency of suicides in the ag(&el%tine treated patients appeared similar to that of the
comparator drugs in the short-term, d%— lind, placebo-controlled MDD set. The rates were also
similar between the placebo and the dgofii€latine groups. The small number of deaths made it difficult
to assess rates, and suicides/suicifle i8 to be specially monitored in post-marketing surveillance.

With regard to manic episodes lseizures, there was no indication of an effect of agomelatine in the

d sexual function appeared not to be affected in a significant way.

ere was no clear indication of an excess risk with agomelatine.

With regard to liver safety there was a consistent trend throughout the dataset of more cases with
potentially clinicallySunportant elevation of aminotransferases (> 3 x ULN) among those given
agomelatine vs pl%, and the data suggested a dose-effect relationship.

N

As regards ¢utajfeous reactions, agomelatine appeared to be associated with different kinds of rash; the

incidengéai e agomelatine group was 0.7% Vs 0.4% for placebo. Also hyperhidrosis, pruritus,
eczem: rash were reported. The incidence of severe skin and subcutaneous emergent adverse
eve 0.5% in the agomelatine 25/50mg group and 0.2% in the placebo group. Analysis of severe

e adverse events according to agomelatine dose showed a higher incidence in the agomelatine

group (1.0%) than in the agomelatine 25mg group (0.4%).
re was no indication of adverse effects of agomelatine on the cardiovascular system (see also the
Pharmacodynamics section).
e Serious adverse event/deaths/other significant events

Deaths
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Deaths were analysed in the Overall Safety Set as a whole and subdivided into the All MDD Set and
Other indications. Adverse events leading to death were considered up to one month after the last
study drug intake.

No deaths occurred in healthy or patient volunteer studies. In the Overall Safety Set there were 26
deaths, of which 9 occurred in the All MDD set and 17 in studies in other indications. An overview of

the incidence of deaths by treatment group and population is shown in Table 48. t
Table 13: Incidence of deaths — Overall Safety Set and All MDD Set @
All agomelatine placebo fluoxetine paroxetine  venlafaxi
all doses 20mg 20mg 75-13@
n (%) n (%) n (%) n (%) n (%) %0)
Overall Safety Set  N=6931 N=4738 N=1153 N:284* N=449
26 (0.4) 20 (0.4) 2(0.2) 1(0.4) 3(0.7)
All MDD N=5822 N=3956 N=826 N=284* N=449
9(0.2) 4(0.1) 1(0.1) 1(0.4) 3 (0. 7&
Other Indications N=1109 N=782 N=327
17 (1.5) 16 (2.0) 1(0.3) NA NA

" This patient died 18 months after the end of the study from a malignant melanoma diagnosed durj Mperlod
N: number of exposed patients in the treatment group; n: number of deaths; NA: not applicable

Overall, treatment with agomelatine was not associated with an 1 se in mortality in MDD patients.

In the MDD studies, four deaths occurred in the agomelatlup (4/3956, 0.1%), an occurrence
similar to that seen on placebo (1/826, 0.1%). The deaths groups were all due to suicide. In the
paroxetine group, two deaths were due to suicide, the third was due to a medical cause
unrelated to study drug (cardiac arrest). In the fluo tl@roup, the only death observed occurred 18
months after the end of the study further to a malign:l&klelanoma diagnosed during study.

In indications other than MDD, however, all d@ on agomelatine except one occurred in a study
involving 356 elderly patients who had Alzlf@mer’s dementia (CL2-011). A higher percentage of
deaths occurred in the agomelatine (16/782, h% than placebo group (1/327, 0.3%). All deaths in the
agomelatine group except one occurred fplthe study of patients with Alzheimer's disease, bringing the
death rate in this study to 15/356 (4.2%). It was considered that the difference in mortality between
agomelatine and placebo groups in t eimer study was probably related to an unbalance of risk
factors of death between the agom % and placebo groups at baseline. A special warning regarding
treatment of elderly patients w1thntla has been included in section 4.4 of the SPC.

Table 14 - Overview of deatl&er indications

Patient number Sex xposure Time to onset” Dose Cause of death Causality®
duration from drug (preferred term)
\ (days)* discontinuation
(days)
Agomelatine all doses’ ( 2)
011250000100172, 77 28 18 Img Epilepsy NOS Doubtful’
01 IZSOOOISOOK 95 72 - Img Accidental overdose NR
(therapeutic agent)
01125000 0 F 89 95 - Img Pulmonary embolism NR
01 12500 3 F 96 154 - Img Cardiopulmonary failure NR
011250 379 F 86 80 - Img Sudden death unexplained NR
01 12 0335 F 87 140 10 10mg Renal failure acute NR
200034 M 75 36 8 10mg Sudden death unexplained NR

0 001500161 F 96 17 - 10mg Choking NR

50001500258 F 85 32 - 10mg Myocardial infarction Doubtful'
017250002200227 F 88 136 42 50mg Cardiac arrest NR
011250002400117 M 73 90 3 50mg Haemorrhagic stroke NR
011250006300024 F 87 134 - 50mg Sudden death unexplained NR
011250006300353 M 78 118 - 50mg Pulmonary embolism Doubtful'
011250000100171 M 72 139 - 50mg Road traffic accident NR
011250000300333 F 83 60 9 50mg Peripheral ischemia NOS ~ NR
015250006100202 M 59 1 16 50mg Haemorrhagic stroke NR
Placebo (N=327)
011250001500100 F 92 55 7 - Malignant mediastinal NR
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neoplasm NOS

" from first dose intake to death or treatment discontinuation

" onset of adverse event leading to death

NR: not related

! Doubtful adverse event was considered to be related to study drug in the Integrated Analysis of Safety
2 Investigator’s opinion

Other serious adverse events
The incidence of serious emergent adverse events (SEAEs) was lower in the MDD studies ( of
patients) than in other indications (7.3%). @

In the All MDD set, 151/3640 patients (4.2%) experienced at least one SEAE in ;h%melatine
25/50mg group (125/3052, 4.1%, in the 25mg group and 26/588, 4.4%, in the 50 X p) versus
34/826 (4.1%) in the placebo group. Therefore overall no serious adverse eve r%ppeared to be
significantly more frequently present on agomelatine than on placebo. 6

At the preferred term level, the most common SEAESs in the agomelatine gro\Q!re suicide attempt
(0.6% versus 0.4% in the placebo group), depression (0.5% versus 0.8% i placebo group), fall
(0.3% versus 0.3% in the placebo group).

A total of 7 serious emergent adverse events were reported in studies @rmed in healthy or patient
volunteers, 2 on placebo and 5 on agomelatine. &

These serious emergent adverse events were transaminases inc and salmonella infection (both
on placebo). For agomelatine the following SEAEs were obse mcreased ALAT, ASAT and GGT
(50 mg agomelatine), alcohol intoxication [asthenia, disorie] (25 mg agomelatine), convulsion
crisis (25 mg agomelatine), general condition alter decompensated cirrhosis] (25 mg
agomelatine) and ventricular premature beats [ECG arte agomelatine 50 + lithium).

e Laboratory findings \
Apart from elevation of liver function values, ths no safety signal regarding lab findings.

<

o Safety in special populations &

Influence of age QCJ

- Children and adolescents b
No clinical trials were cond n the depressed paediatric population. Due to lack of clinical

experience agomelatine is n mmended in depressed children and adolescents under the age of 18
years, and this is reflected,in‘the SPC.
- Elderly patients

A specific pharmacwtic study (PKH-010) was conducted in male and female volunteers aged 60
years old or moreﬁ 0). There was no influence of age on agomelatine pharmacokinetics and no
safety concern ed.

L 4
The numbe DD patients > 65 years who reported emergent adverse events (EAEs), severe
EAEs, EABg leading to treatment discontinuation and serious EAEs are summarized in Table 14.

Tab hlcidence of patients > 65 years who experienced EAEs — MDD safety set

'}

A4 agomelatine placebo
(N =109) (N=76)
% %

EAE 63.3 592
Severe EAE 10.1 13.2
EAE leading to discontinuation 12.8 9.2
Serious EAE 4.6 5.3

N: total number of exposed patientsin the considered treatment group
n: number of patients affected  %: nx100/N

The percentage of patients who experienced at least one emergent adverse event (EAE) was similar in
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older versus younger patients (Table (2.7.4) 5-1).

Table 16: Overall incidence of emergent adverse events in older versus younger MDD patients

agomelatine 25/50mg placebo
Patient age group n/N Y% pm n/N % pm
2 60 years 176/299 58.9 13.3 73/121 60.3 17.8
<60 years 2054/3341 61.5 12.8 401/705 56.9 19.4
2 65 years 68/107 63.6 15.7 45/76 59.2 17.3
< 65 years 2162/3533 61.2 12.8 429/750 572 19.3 @
> 75 years 8/14 57.1 nc 7/15 46.7 nc
N: number of patients by treatment group S \O
n: number of patients with at least one emergent AE in a given age group and a given treatment group \
%: (n/N) x 100 «
PM: total number of patient-monthsin a given treatment group
pm: number of patients with at least one adverse event in a given age group and a given treatment group per 100 @l—months = (n/PM) x

100
nc: not calculated &

In MDD patients > 65 years, no safety concern was seen in terms of adv@vents, biochemical and
haematological parameters, vital signs or ECG. The slightly high ortion of patients who
discontinued for EAE was due to headache, nausea and paraesthesia (2\patients corresponding 1.9%
versus none for placebo).

With the age cut-off of > 75 years in the All MDD Set and treat Sl agomelatine 25/50mg, were 14
patients (13 with MDD and 1 with bipolar disorder) all of wh@ceived the 25mg dose.

Overall, the benign tolerability profile of Thymanax \@0 irmed in this population, however
limited clinical data on the use of Thymanax in elderly ts with Major Depression Episodes > 65
years old with major depressive episodes was availabley this is reflected in the SPC.

Renal impairment Q

A specially designed study (PKH-015) w. rformed to assess the influence of severe renal
impairment on agomelatine pharmacokinetiﬁma parameters after the administration of a single
25mg oral dose of agomelatine. Study PRE-015 revealed that in patients with severe renal impairment
the C..x and AUC increased approximaélyj and 25 % respectively, compared to healthy subjects

&

In the agomelatine clinical deve @ ent program, the non-inclusion criteria in phase II and phase III
study protocols prohibited pati Wwith known renal disorders. However, some patients with moderate
renal impairment, defined @alculated creatinine clearance (corrected for body surface) < 50
mL/min/1.73 m?, were i d and therefore the safety of agomelatine was assessed separately in
these patients. Only 39 ts fulfilled this criterion: 20 in the agomelatine group (18 on 25/50mg),
14 in the placebo g%, in the paroxetine group and 1 in the venlafaxine group (none in the
fluoxetine group). Ahctefore, only a brief description of EAEs and potentially clinically significant
abnormal bioch %and haematological values was given. The mean treatment duration was 4.0 +
4.2 months fordhe dgomelatine 25/50mg-treated patients and 2.8 + 2.2 months for the placebo-treated
patients. Fo elatine 25/50mg-treated patients, 50.0% (9/18) experienced at least one EAE, versus

35.7% (5/1 tients under placebo.
1,300 \s with mild renal impairment 50 < CICr < 80 mL/min were treated by agomelatine 25/50
mg i

c

(see the Clinical Pharmacokineti

e Il and III studies. The available safety data did not raise any concern when compared to

erall, it was agreed that no relevant modification in agomelatine pharmacokinetic parameters is
observed in patients with severe renal impairment. However, only limited clinical data on the use of
Thymanax in depressed patients with severe or moderate renal impairment with major depressive
episodes was available. As a result, caution is to be exercised when prescribing Thymanax to these
patients, and this is information is reflected in the SPC.

Hepatic impairment and hepatotoxicity
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No data in patients with liver failure are available in phase II / III studies since this clinical condition
was a non-inclusion criterion. However, a specific open study (PKH-014) was performed to evaluate
the pharmacokinetics of agomelatine 25mg after a single oral dose in subjects with mild (Child-Pugh
grade A) or moderate (Child-Pugh grade B) liver failure due to alcohol cirrhosis.

As discussed in the Clinical Pharmacokinetic section, patients with cirrhosis, Child Pugh grade A and
B, reported significantly higher plasma levels of agomelatine compared to matched healthy voltateers.

Liver insufficiency was shown to increase AUC by up to 140 times and the safety of such 1 ses
of agomelatine remained largely unknown. Thus, agomelatine is contraindicated in pa with
hepatic insufficiency (i.e. cirrhosis and active liver disease) (SPC section 4.3). In addigen, it was

considered necessary to undertake appropriate risk minimisation steps, as outlined in M 4.4 of the
SPC and in the RMP. {

Increases in liver function parameters (> 3 ULN) were reported com n the clinical
documentation (on 50 mg agomelatine) and in general more often in agomelatfig treated subjects than
in the placebo group. Crude incidences were 1,.04% on agomelatine 25 mg 9% on agomelatine

50 mg as compared to 0,72% on placebo. The data suggested a dose-effec@;ionship, and these liver
reactions were not predictible. The Applicant argued that none of t ati€nts in the clinical trials
could be considered to be a Hy’s law case, and that the data provide%ndication that agomelatine
does not have the potential to cause severe liver injury. Hy’s law i considered useful and is applied
widely in the evaluation of risk for liver injuries, but its wity and specificity may need
validation. Since only less than 800 patients were exposed to thi mg dose, the risk of severe liver
injury was uncertain. The liver reactions observed were @ ellular in nature and were usually
reversible in a few weeks. Some reactions recovered diffing” eontinued treatment and some upon
treatment discontinuation. Even if most of the liver reactighs, seemed to occur at the 50 mg dosage and
appeared early during treatment, hepatic reactions a@ Iso noted with 25mg dosing and in some
cases the reaction occured late after 3 or 6 months&gmelatine treatment. Serious hepatic reactions
including hepatitis (cytolytic) and transaminase ation > 10 x ULN were reported less frequently.
One case of hepatitis that did not recover at m—up (2.5 years after the end of the study) after
discontinuation of agomelatine, was of concﬁhe mechanism of agomelatine related liver injury is
unknown. Prolonged agomelatine treatment following development of transaminase elevation may be
an important safety concern, particularly, ients with risk factors for liver injuries.

It was considered necessary to perft er function tests at initiation and then periodically after
around 6 weeks (end of acute e)l* 12 weeks and 24 weeks (end of maintenance phase) and
thereafter when clinically indica%r both 25 and 50 mg dosing, until more data on the appropriate
timing and duration of liver fu@ monitoring become available.

o Safety related to dr ug interactions and other interactions

As already indicated (s aragraph ‘“Pharmacokinetic interaction studies” in “Clinical aspects”
section 3.4) co-admifgtration of agomelatine and fluvoxamine increased AUC of agomelatine (AUC
was increased 61 S). As a result, the concomitant use with potent CYP1A2 inhibitors (e.g.
fluvoxamine, cj acin) is contraindicated in section 4.3, and potent and moderate CYP1A2
inhibitors ar \ included in section 4.4 and section 4.5 of the SPC.

e Discontinuation due to adverse events

No dis \Jation symptoms were apparent after termination of agomelatine treatment. However, for
there was a statistically significantly higher incidence of discontinuation symptoms after

e . After two weeks no difference was reported. This seems to indicate that discontinuation-
%ent symptoms are not a problem associated with agomelatine treatment abrupt cessation.

e Post marketing experience

At the cut-off date, i.e. 31 March 2007, agomelatine was only marketed in Ukraine (launch date: 19
February 2007). From 19 February to 31 March 2007, 1820 packs of 28 tablets of agomelatine 25 mg
were marketed in Ukraine. These data did not allow an estimation of reliable exposure figures (packs
or person — years). No data by age group, gender or dose were available and no spontaneous cases
were reported over this period.
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e Discussion on clinical safety

Agomelatine is an antidepressant with a claimed new mechanism of action and a different safety
profile (lack of clinically relevant weight gain, low risk of sexual dysfunction, low incidence of gastro-
intestinal reaction, absence of discontinuation symptoms and overall incidence rates of adverse events
that are not different from placebo).

The analysis of the pool safety data from all completed Phase II/III studies in patients, irrespeﬁ of
the indication (Overall Safety Set) included a total of 6931 subjects. Overall, the saf file
appeared favourable. %

However, the CHMP had the following safety concerns: 8&

» Efficacy in elderly patients was not demonstrated. The applicant committed erform a post-
marketing study of efficacy and safety of agomelatine in patients older tr@S years with a
special focus on patients aged 75 years and above. The applicant ely described the
measures to deal with the difficulties related to recruitment of elder %st patients, and
the design of the study seems to be acceptable. The increased mostality in the agomelatine
group relative to the placebo group observed in the study in Alzh@f patients was probably
related to an unbalance of risk factors of death between groups seline. A warning against
the use of agomelatine in Alzheimer patients is included in tlﬁ(P :

» The issue of interaction with CYP1A2 inhibitors was re-s after the oral explanation given
to the CHMP by the applicant on 21 October 2008) by, maindicating concomitant use with
potent CYPIA2 inhibitors (e.g. fluvoxamine, ciproin) in section 4.3 and including
corresponding information in 4.5 of the SPC. ?

» Hepatic reactions: Among patients treated with atine 25/50 mg (N= 4068), the incidence
of emergent elevations of ALAT and/or\@ > 3 x ULN in patients with normal
transaminases at baseline was originally 0.8% as compared to 0.3% in the placebo group.
Significantly higher incidences were ob d in the agomelatine 50mg group (1.3%). The
higher incidence of transaminases incrc@ higher dose was an important concern. The new

data provided (whatever the transaminasg values before intake) gave incidences of 1.04% on
agomelatine 25 mg and 1.39% on agomelatine 50 mg as compared to 0.72% on placebo.

Serious hepatic reactions includi@pa‘[itis (cytolytic) and transaminase elevation > 10 x ULN
were reported .

Liver function tests (LFT e performed at baseline and during agomelatine treatment as
planned in the clinical . The transaminase elevations were usually detected in patients
without any sympto were reversible after treatment discontinuation. However, one

'&no recovery at follow-up after discontinuation of agomelatine was

documented-case

reported. It was Quded that continued agomelatine treatment following development of
transaminase«glevation may be an important safety concern, particularly in patients with risk
factors for li Xuries.

The inci )&f abnormal LFT including all transaminase levels showed a clear dose-effect
relati ip when 25mg dosing is compared to other doses of agomelatine or placebo. However,
the rﬁé} risk analysis, which takes into account the probability to detect elevated serum
i inases increases with the duration of observation, show no effect of agomelatine at
]\nferior or equal to 25 mg. No correlation between the systemic exposure to agomelatine
e occurrence of liver injuries was found, suggesting that the hepatic reactions may not be
@edictable and may occur in susceptible patients. Although no predictable risk factors could be
identified, alcohol consumption, concomitant medication or previous liver disorders were seen
in some cases. The liver reactions with agomelatine seemed to be hepatocellular reactions and
were usually reversible, and even if in most cases they occur at the 50 mg dosage and to appear
early in treatment, hepatic reactions were also noted with 25mg dosing and late after 3 or 6
months agomelatine treatment.

The mechanism of agomelatine-related liver injury remained unknown, and there were no
sufficient data supporting different mechanisms for the hepatic reactions with different
severities.
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The major concern was the high frequency of elevated transaminases associated with
agomelatine treatment (in particular with the 50mg dose), and how in the clinical setting the
liver-related adverse event can be discovered and prevented before a more serious outcome
occurs. Since agomelatine is proposed for long-term use, and considering the cases with late
occurrence of elevated transaminases, LFT monitoring is to be performed at initiation, then
periodically after around 6 weeks (end of acute phase), 12 weeks and 24 weeks (end of
maintenance phase) and thereafter when clinically indicated, for both 25 mg and SOmgﬁng,
until more data become available. The applicant agreed with this proposal and sugge the
RMP to perform studies investigating the incidence and risk factors for the 1iv®uries.

Studies investigating the effect of monitoring liver function are also agreed to bg p ed.
2.5  Pharmacovigilance :&
Detailed description of the Pharmacovigilance system ?
During the procedure the applicant provided documents that set out a iled description of the

system of pharmacovigilance. A statement signed by the applicant apd ‘the qualified person for
pharmacovigilance, indicating that the applicant has the services of a d person responsible for
pharmacovigilance and the necessary means for the notification of %dverse reaction occurring
either in the Community or in a third country was provided. fThe CHMP considered that the
Pharmacovigilance system as described by the applicant ful ¢ legislative requirements and
provides adequate evidence that the applicant has the service @ qualified person responsible for
pharmacovigilance and has the necessary means for the notin of any adverse reaction suspected
of occurring either in the Community or in a third country,

Risk Management Plan \O

The MAA submitted a Risk Management plan (version 4.0) based on the EMEA RMP-template and in
line with the requirements in Volume 9A. 6
The MAA submitted a risk management plan h included a risk minimisation plan.

Identified risks

The only identified risk was elevated l@ransaminases. To further explore the potential liver injury
and potential associated risk factors, Specific investigations will be implemented for patients who
exhibit abnormal liver enzymes Jig her clinical trials. A retrospective safety survey using the
General Practice Research Databage/dnd a prospective epidemiologic study will be performed to study
these hepatic events further i@nical practice. In addition, the Applicant was requested to perform
studies on the effect of li ction test monitoring, and such studies are described in the RMP.
Besides routine risk mifiimiSation activities, the applicant proposed to provide prescribers with
educational material an perform a prescription survey to study the efficiency of this as an
additional risk miniMion activity.

Potential risks @

Skin reactiof Quicidality are listed as potential risks and will be further studied in a prospective
epidemiolo@\dy. Regarding suicidality, the European standard text for antidepressants is stated in
the SP K pplicant will have special focus on suicidality in young adults aged between 18-30
years.

e@llicant argued that agomelatine has a mechanism of action that is not expected to cause
isia. In addition, akathisia has not been reported so far. Therefore, it was considered acceptable
t to list akathisia as a potential risk at this point of time.

New mechanistic studies provided evidence that the DNA adducts observed in preclinical studies did
not seem to be of clinical relevance. Thus, it was considered acceptable not to list DNA adducts as a
potential risk.

During the procedure a concern over bleeding event events was noted. The applicant claimed that
agomelatine did not have any effect on platelet functions and therefore bleedings was not included as a
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potential risk in the RMP. This was considered acceptable, however data from post-marketing
surveillance are to be collected and possible signals are to be analysed in PSURs regarding bleeding
events.

Missing or limited information
No data were available regarding efficacy and safety in the paediatric age group.

The Applicant was asked to perform a post-marketing study on the efficacy and safety of a ine
in patients > 75 years. A post-marketing study in elderly > 65 years with 1/3 of patients age S will
be performed. Additionally, the elderly population will be studied in a prospective ,ep%uological
study. Increased mortality relative to placebo was observed in a study in Alzheim ents. This
could be due to an imbalance in risk factors for death between agomelatine and ebo groups at
baseline. A precaution against use of agomelatine in elderly patients with dementi@ been included

in the SPC (Section 4.4). The Applicant was requested to specify in the ]U\Q@r further plans for
following up safety in Alzheimer patients. &

More information on renally impaired patients will be provided with the @ed epidemiologic study
to be performed. In the meantime, the RMP and the SPC have been up%to reflect that only limited
data exist for patients with severe or moderate renal impairment. O(ral , caution should be exercised

when prescribing the drug to these patients.

Agomelatine is contraindicated in patients with hepatic impai@Q

Interactions Q

It was agreed that oral contraceptives need not be as an interacting agent in the RMP. In
addition, contraindication of concomitant use o t CYP1A2 inhibitors (e.g. fluvoxamine,
ciprofloxacine) was agreed upon. The SPC and RMP have been updated to reflect this.

The applicant proposed to provide prescribersfath educational material and to perform a prescription
survey to study the efficiency of this program risk minimisation activity.

The potential for pharmacodynamic readtions is adequately discussed in the RMP.

Supratherapeutic drug levels e a consequence of coadministration with potent CYP 1A2
inhibitors and/or impaired livm ion. The applicant was asked to discuss in the RMP how routine
therapeutic monitoring ma ss some of these concerns. It was agreed that routine therapeutic
monitoring are not feasib agomelatine because of its short half-time. Consequently, this aspect is
not discussed in the RM

Other aspects z 0

t
The Applicant su \ in the RMP to perform studies on the incidence and risk factors for the liver
injuries. The A %t was also requested to perform studies on the effect of monitoring liver
function. 6

.
Table Mmary of the EU risk management plan

- . Proposed routine and additional
y concern Proposed pharmacovigilance activities . e e . e
risk minimisation activities
e

d risks

N
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Safety concern

Proposed pharmacovigilance activities

Proposed routine and additional
risk minimisation activities

Elevated transaminases

2

- Submission of cumulative re-estimated data
(see on-going studies, § 2.4) on ALAT, ASAT or
ALP value >3 ULN or total bilirubin > 2 ULN
from the updated overall safety data base in the
framework of the PSURs.

- Liver adverse reactions including abnormal
liver function tests with documentation on
influence of potential concomitant hepatotoxic
drugs from all sources will be collected and
specifically reviewed in the framework of
PSURs. Specific questionnaires will be filled in
for patients experiencing such events.

- Retrospective safety survey using the General
Practice Research Database to document the
incidence of hepatobiliary disorders in clinical
practice, in  comparison  with  other
antidepressants and in non-depressed patients.
Submission of data in the framework of the
PSURSs.

- Prospective epidemiological study (see Aan
4) to provide information on agomelatine i
current medical practice in MDD patients
follow-up of the participating patients y

e

done according to the approved SmP@lan

physician’s current medical practi ysis of
adverse reactions in the framewgr e
PSURs.

- To further explore the pl liver injury and
potential associated gmigk™ factors, specific
investigations will be%mented for patients
who exhibit abnormal liver enzymes (ALAT,
ASAT or ALP V%S x ULN or total bilirubin

> 2 ULN) inf the, Turther clinical trials with

agomelatine; close follow-up of
abnormalities ntil resolution, and also
determip@ti f key variables in liver function
assess and  appropriate  etiological
inv tions. DNA should be taken allowing
fi h of the influence of different genetic

morphisms. Submission of corresponding

a with documentation on influence of

tential concomitant hepatotoxic drugs in the
framework of the PSURs.

[SmPC § 4.2]
After two weeks of treatment, if there

is no improvement of symptomsythe
dose may be increased to 50 @ Be
daily, i.e. two 25 mg table s
together at bedtime. l@
In patients in who dose is
increased to 50 day, liver
function tests sho@ measured at
the time of th increase and 6
and 12 weeks 1
[SmPC §
Agom is contra-indicated in
patien%epatic impairment (i.e.
cin@ active liver disease).

i ill be also informed through

P
ti%?kage Leaflet (Section 2 Before
you take Thymanax).

QSmPC §4.4]
ncreased serum transaminases:

In clinical studies, elevations of
serum transaminases (>3 times the
upper limit of the normal range) have
been observed in patients with
Thymanax/particularly at 50 mg (see
section 4.8). When Thymanax was
discontinued in these patients, the
serum transaminases usually fell to
normal levels. When the dose is
increased to 50 mg, liver function
tests should be performed at this time
and at 6 weeks and 12 weeks after the
dose increase. Any patient who
develops increased serum
transaminases should have his/her
liver function tests repeated within 48
hours. Therapy should be
discontinued if the increase in serum
transaminases exceed 3X upper limit
of normal and liver function tests
should be performed regularly until
serum transaminases return to normal.

O
N
Ko

. \{\'
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Safety concern

Proposed pharmacovigilance activities

Proposed routine and additional
risk minimisation activities

2
O
O

If any patient develops symptoms
suggesting hepatic dysfunction liver
function tests should be performed.
The decision whether to continue the
patient on therapy with Thymanax
should be guided by clinical
judgement pending laboratory
evaluations. If jaundice is T
therapy should be disconti

Caution should be cxer when
Thymanax is adminjsteredsto patients
who consume subs@quantities of
alcohol or who ed with
medicinal prod ssociated with
risk of h c jury.

[SmP .
Hepat iapy disorders:

Increases¥¢>3 times the upper limit of
t al range) in ALAT and
were reported in 0.6% for
AL and in 04% for ASAT of
patients treated with Thymanax 25
g. For Thymanax 50 mg the figures
were 1.1% for ALAT and 0.9% for
ASAT.

Educational material to be provided to
prescribers, with a prescription survey
to follow this program.

Potential risks

Skin reactions

Suicide %
é}(\
>
2,

- Safety information o Qctions whatever
the source of informat@nical studies,
spontaneous report,..) will be routinely collected
and specifically %&d in the framework of
the PSURs. ‘ )

- Prosp ct@demiological study (see Annex

4) to proyid€ information on agomelatine in
current % cal practice in MDD patients. The
fol of the participating patients will be
d ording to the approved SmPC and the
ician’s current medical practice. Analysis of
verse reactions in the framework of the PSURs

- Safety information on suicides with a specific
focus on young adults aged between 18-30 years
whatever the source of information (clinical
studies, spontaneous report...) will be routinely
collected and specifically reviewed in the
framework of the PSURs.

- Prospective epidemiological study (see Annex
4) to provide information on agomelatine in
current medical practice in MDD patients. The
follow-up of the participating patients will be
done according to the approved SmPC and the
physician’s current medical practice. Analysis of
adverse reactions in the framework of the
PSURs.

[SmPC § 4.8]
Skin and
subcutaneous tissue
disorders:
Common :
hyperhidrosis

Uncommon : eczema

Rare : erythematous rash

[SmPC § 4.4]
European standard
antidepressants.

text for

Missing or limited information
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Safety concern

Proposed pharmacovigilance activities

Proposed routine and additional
risk minimisation activities

Paediatric age group

(< 18 years)

Safety information in paediatric age group
whatever the source of information (spontaneous

cases,...) will be routinely collected.

[SmPC § 4.4]

Thymanax is not recommended in the
treatment of depression in patients
under 18 years of age since safety and
efficacy of Thymanax have not been
established in this age group.

Elderly (> 75 years)

- Safety information in the elderly (> 75 years)
whatever the source of information (clinical
studies, spontaneous report...) will be routinely
collected and specifically reviewed

framework of the PSURs.

- Specific post-marketing study in the elderly
> 65 years with 1/3 of patients aged > 75 years

(See Annex 5).

- Prospective epidemiological study (see Annex
4) to provide information on agomelatine in
current medical practice in MDD patients. The
follow-up of the participating patients will b
done according to the approved SmPC and th
physician’s current medical practice. Analy:
adverse reactions in the framework of the P,

in the

[SmPC § 4.2]

Efficacy has not @learly
demonstrated in the %ly (= 65
years). Only limit inical data is
available on the of Thymanax in
elderly patient years old with

major depressi sodes. Therefore,
caution uldNbe exercised when

prescril% hymanax to these
patient

2

Pregnancy

No additional pharmacovigilance mg%
nce.

planned except routine pharmacovi

O\O
QS

[SmPC § 4.6]
For agomelatine, no clinical data on
exposed pregnancies are available.
Animal studies do not indicate direct
or indirect harmful effects with
respect to pregnancy, embryonal /
foetal development, parturition or
postnatal development (see Section
5.3). Caution should be exercised
when prescribing to pregnant women.

Lactation

v S
. - . .
No additional @acowgllance measures

planned ex%

ine pharmacovigilance.

{O

K

[SmPC § 4.6]
It is not known whether agomelatine
is excreted into human milk.
Agomelatine or its metabolites are
excreted in the milk of lactating rats.
Potential effects of agomelatine on the
breast-feeding infant have not been
established. If treatment with
Thymanax is considered necessary,
breastfeeding should be discontinued.

Hepatic impairment @‘
O
o N

N

Safety information in patients with
impairment whatever the source of information
(clinical studies, spontaneous report...) will be
routinely collected and specifically reviewed in
the framework of the PSURs.

liver

[SmPC § 4.3]

Agomelatine is contra-indicated in
patients with hepatic impairment (i.e.
cirrhosis or active liver disease).

Severe

impair

olerate renal

report...) will be

- Safety information in patients with severe or
moderate renal impairment whatever the source
of information (clinical studies, spontaneous
routinely collected and
specifically reviewed in the framework of the

PSURs.

- Prospective epidemiological study (see Annex
4) to provide information on agomelatine in
current medical practice in MDD patients. The
follow-up of the participating patients will be
done according to the approved SmPC and the
physician’s current medical practice. Analysis of
adverse reactions in the framework of the PSURs

[SmPC § 4.2]

There is no relevant modification in
agomelatine pharmacokinetic
parameters in patients with severe
renal impairment. However, only
limited clinical data on the use of
Thymanax in depressed patients with
severe or moderate renal impairment
is available. Therefore, caution should
be exercised when prescribing
Thymanax to these patients.
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Proposed routine and additional

Safety concern Proposed pharmacovigilance activities . PR e
risk minimisation activities

Drug interactions

Interactions  with potent Safety information in patients taking agomelatine [SmPC § 4.3]
CYP 1A2 inhibitors (eg. and potent CYP1A2 inhibitors whatever the Concomitant use of potent CYP1A2
fluvoxamine, ciprofloxacin)  source of information (clinical studies, inhibitors (e.9. fluvoxamine,
spontaneous report...) will be routinely collected ciprofloxacin).
and specifically reviewed in the framework of Patients will be also informed
the PSURs. the Package Leaflet (Sectigfi®2
you take Thymanax).
X%
[SmPC § 4.5]

Co-administration@f Thymanax with

potent CYP1 ibitors (e.9.
fluvoxamine, c1 xacin) is contra-
indicated$

pres with a prescription survey

t% his program.

The CHMP, having considered the data submitted in the MA @wation is of the opinion that the
n

Edu@aterial to be provided to
ibe

following risk minimisation activities are necessary for the and effective use of the medicinal
product: see as detailed in section 2.3 of this CHMP Asse@ eport.

2.6  Overall conclusions, risk/benefit asses??bg and recommendation

Quality O

The quality of this product is considered to ba%bptable when used in accordance with the conditions
defined in the SPC. Physicochemical_and Biological aspects relevant to the uniform clinical
performance of the product have been i igated and are controlled in a satisfactory way.

Non-clinical pharmacology and to% y
as

In vitro and in vivo, agomelatin a melatonin agonist and a 5-HT,c antagonist, whereas its

metabolites have no pharmacol activity.

Agomelatine revealed anti sant activity in the dose range 10-50mg/kg, i.p. or p.o., and
anxiolytic-like effects at dative doses. No tolerance developed following chronic treatment and
no withdrawal relapse ted one week after cessation of treatment.

Agomelatine did noNduce any unexpected or toxic effects in the safety pharmacology studies. The
main CNS-relate ts of agomelatine were slight CNS depressant action evident as sedation in
both mice and ose-related, with a rather low acute toxicity profile as LD50 > 100 times the

human dose)'.\

The repaatﬁ?se toxicity studies indicated that liver is the target organ of toxicity in both rats and
monke¥ys \gt high safety margins in rats and low in monkeys. In rats and monkeys agomelatine
causedthepatic enzyme induction associated with enlarged livers and/or hepatocellular hypertrophy
witl@sequent increased metabolism and reduced drug exposure.

elatine induced no cardiovascular effects in monkeys (up to 32 mg/kg i.v.). No effect was noted

ECG, arterial blood pressure, heart rate, mean femoral and arterial blood flow, cardiac output,

respiration rate, arterial blood gases and pH. Agomelatine had no effect on hERG current, on renal,
gastro-intestinal and endocrinal functions.

No genotoxic potential of agomelatine was found in vivo. However agomelatine increased the
incidences of hepatic adenomas and carcinomas (mice and rats) and mammary fibroadenomas (rats).
There were gender-related differences in occurrence of hepatic tumours, whereby males appeared to
be exposed higher than females.
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Agomelatine had no adverse effect on fertility, or on embryonal or foetal development, and local
tolerance studies in the rabbit showed no adverse effect on the skin and the eye.

No concerns were raised by the environmental risk assessment. However, the environmental fate and
effects of agomelatine will be investigated in further, and the ERA for agomelatine will be revised and
updated accordingly to include the new results.

Efficacy b

Oral bioavailability of agomelatine was low and increased non-proportionally with th@se, in
addition there was a substantial inter-individual variability; this implies an unpredictab erapeutic
response. Overall, bioavailability appeared to be dependent on gender (female > malg)\N e of oral
contraceptives (with oral oestrogens > without oral oestrogens), smoking habits%—smokers >
smokers), administration time (a.m. > p.m.) and possibly on age.

Although clear-cut, linear dose responses are rare for CNS effects, the
agomelatine were far from ideal and considered to be unsatisfactory. The
based on a study where 5 mg and 100 mg seemed to be equally effective ere 1 mg also fulfilled
the criteria of efficacy. In the overall clinical program greater effic th a dose of 50 mg in
comparison to 25 mg was not demonstrated. The applicant has therefor mitted to perform a post-
approval dose —response study including a randomised dose adjustigent to 50 mg in non-responders to
25 mg agomelatine. %

Short-term efficacy (at 6 weeks) was demonstrated in three % hort-term pivotal trials (including

nding studies for
g dose was chosen

the dose finding one) which were able to discriminate agom from placebo. In the flexible dose
design trials the rate of responders in agomelatine was 9@0 to placebo. Out of these three trials
only the dose finding trial (CL2-014) included an actign parator arm (paroxetine 20 mg). In this
trial, the effect of agomelatine and paroxetine was i% e range. Four other trials, including a trial
in the elderly, failed to discriminate between agomelatihe and placebo. One of them demonstrated to
have assay sensitivity since fluoxetine, used as@omparator, did discriminate from placebo. This
suggested that the effect of agomelatine was than fluoxetine 20 mg. Two of the studies failed
to demonstrate assay sensitivity. In all trials fairly severe depressed patients were enrolled, and this
excludes the explanation that the failure&sﬂdue to a flooring effect. The effect size measured from
baseline to endpoint was large in both gfeated and placebo groups. This may point to a large placebo
effect as one cause of trial failure. A Q!ther the data available from the short-term studies showed
that agomelatine 25 mg is proba sgfefficacious than other antidepressants. A meta-analysis of the
six pivotal short-term studies re in an overall estimate of the difference between agomelatine
(including sub-therapeutic d and 5 mg) and placebo of 1.5 on the HAM-D with a 95%
confidence interval [0.80, 2@

In a recently submitted erm study comparing agomelatine (25-50 mg) and sertraline (50-100
mg) where the primary Qﬁive was to assess the efficacy on the rest-activity cycle, the head-to-head
comparison (LOCF, RAS) showed a statistically significant superiority of agomelatine over sertraline
on HAM-D total s re-specified efficacy analysis: difference = 1.68, p=0.031).

Two relapse r@non studies were performed, whereby responders to agomelatine after 8-10 weeks
of open label #tgedtment were randomised between agomelatine and placebo. The first study failed to
demonstraté a difference in time to relapse. The second study demonstrated a statistically significant
differe N time to relapse between agomelatine and placebo. Additional submitted data after
extens@e 10 months in this study “seems to sustain and confirm the results achieved after 6
monghg, as the percentage of patients with relapse over 44 weeks was still more than two-fold lower in
t r@:elatine group compared to the placebo group. No difference in efficacy between severely
réssed patients and patients with moderate/mild depression was found.

Efficacy in elderly patients was not demonstrated. The applicant has committed to perform a post-
marketing study of efficacy and safety of agomelatine in patients older than 65 years with a special
focus on patients aged 75 years and above. The applicant has adequately described the measures to
deal with the difficulties related to recruitment of elderly, depressed patients, and the design of the
study seems to be acceptable.
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No tolerance developed following chronic treatment and no withdrawal relapse was noted one week
after cessation of treatment. Among benefits on the safety side are the lack of clinically relevant
weight gain, no effect on the cardiovascular system, low risk of sexual dysfunction, low incidence of
gastro-intestinal reaction, and absence of discontinuation symptoms.

Safety

The increased mortality in the agomelatine group relative to the placebo group observed in the in
Alzheimer patients was probably related to an unbalance of risk factors of death betwee;@ s at
baseline. A warning against the use of agomelatine in Alzheimer patients is included in th%

Overall, the safety profile appeared favourable. However, a few important issues Wer’ ified. The
lack of safety data in patients with hepatic impairment was re-solved by inc &g appropriate
information in the SPC (see “Hepatic reactions” paragraph below) and the issu interaction with
CYPIA2 inhibitors were re-solved by contraindicating concomitant us potent CYP1A2
inhibitors (e.g. fluvoxamine, ciprofloxacin) in section 4.3 and including co% ding information in
4.5 of the SPC.

In addition, with regard to the identified risks of hepatic reactions (see tic reactions” paragraph
below), appropriate risk minimisation steps have been agreed upon a ave been included in the

RMP. {

Hepatic reactions

Among patients treated with agomelatine 25/50 mg (N= 46
of ALAT and/or ASAT > 3 x ULN in patients with nozntal transaminases at baseline was originally
0.8% as compared to 0.3% in the placebo group. Signi @ atly higher incidences were observed in the
agomelatine 50mg group (1.3%). The higher incidenceNf transaminases increase with higher dose was
an important concern. The new data provided (whatever the transaminases values before intake) gave
incidences of 1.04% on agomelatine 25 mg an % on agomelatine 50 mg as compared to 0,72%
on placebo.

; dhe incidence of emergent elevations

Serious hepatic reactions including hepatitis (cytolytic) and transaminase elevation > 10 x ULN were
reported.

Liver function tests (LFT) were perfo ({at baseline and during agomelatine treatment as planned in
the clinical studies. The transahi elevations were usually detected in patients without any
symptoms and were reversible reatment discontinuation. However, one documented-case with
no recovery at follow-up aft@scontinua‘cion of agomelatine was reported. It was concluded that
continued agomelatine treatmé&fit following development of transaminase elevation may be an
important safety concern ularly in patients with risk factors for liver injuries.

The incidence of
relationship when
between the syst

no LFT including all transaminase levels showed a clear dose-effect
dosing is compared to other doses of agomelatine or placebo. No correlation
exposure to agomelatine and the occurrence of liver injuries was found,
suggesting t?a epatic reactions may not be predictable and may occur in susceptible patients.
Although no table risk factors could be identified, alcohol consumption, concomitant medication
or previQus(liver disorders were seen in some cases. The liver reactions with agomelatine seemed to be
hepatoé&r reactions and were usually reversible, and even if in most cases they occur at the 50 mg

dosage to appear early in treatment, hepatic reactions were also noted with 25mg dosing and late
afte months agomelatine treatment.

echanism of agomelatine-related liver injury remained unknown, and there were no sufficient
ta supporting different mechanisms for the hepatic reactions with different severities.

The major concern was the high frequency of elevated transaminases associated with agomelatine
treatment (in particular with the 50mg dose), and how in the clinical setting the liver-related adverse
event can be discovered and prevented before a more serious outcome occurs. Since agomelatine is
proposed for long-term use, and considering the cases with late occurrence of elevated transaminases,
LFT monitoring is to be performed at initiation and then periodically after around 6 weeks (end of
acute phase), 12 weeks and 24 weeks (end of maintenance phase) and thereafter when clinically
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indicated during the whole treatment period for both 25 mg and 50mg dosing, until more data become
available. The applicant agreed with this proposal and suggested in the RMP to perform studies
investigating the incidence and risk factors for the liver injuries. Studies investigating the effect of
monitoring liver function are also to be performed.

From the safety database all the adverse reactions reported in clinical trials and post-marketing have
been included in the Summary of Product Characteristics.

Having considered the safety concerns in the risk management plan, the CHMP considere bthe
proposed activities described in section 3.5 adequately addressed these.
. \(q

e  User consultation

The user test has been well organised and performed in accordance with the Guid g‘l user testing.
Possible weaknesses have been identified and this has resulted in changes to t a@The aim of the
user test is to find such weaknesses, and help improving the PL. Most of th%ers to the specific
questions in the Questionnaire were found ‘easily’ or ‘very easily’, somet at indicates a well
written and presented PL. The comments made by the participants on t@en questions were also
rather positive, and few negative comments were made.

The Guideline on the Readability states that out of 20 patients, 16,0r more (80%) should be able to
understand and answer each question correctly. In this user test thg success criteria are met, and the
user test has proven that the readability of the PL is acceptable. @

Risk-benefit assessment Q

Agomelatine is an antidepressant with a new mechanisiyof action with a different safety profile
compared to the SSRI/SNRIs group (lack of clinic elevant weight gain, low risk of sexual
dysfunction, low incidence of gastro-intestinal reeicx, absence of discontinuation symptoms and
overall incidence rates of adverse events that are st different from placebo). Such a drug, despite an
effect that might be lower than the effect of S , can be considered useful in the antidepressant
treatment armamentarium. In the clinical studieSnseveral cases of abnormal liver function test and a
few cases of hepatitis, indicating liver toxicity® were observed. Although some confounding factors
existed in the hepatitis cases there is a -pegligible risk of potentially irreversible liver injuries if
agomelatine is used outside controlled{climical trials (i.e. in clinical practice in more heterogeneous
patient groups, in patients with mor&concomitant medication, in patients with unidentified mild
hepatic impairment and without Ji nction tests at initiation and periodically during treatment).
Since these hepatic reactions m t be predictable and in order to detect the liver-related adverse
events and to prevent a more us outcome to occur, monitoring of liver test function of all patients
at all agomelatine doses is stated®as a risk minimisation measure in the SPC.

The CHMP consideredhe magnitude of the short-term efficacy was not similar to the effect

generally shown fog the SSRIs. However, the effect demonstrated in the second relapse prevention

study was in line Othat has been shown for the SSRIs. The CHMP concluded that with the

proposed liver mohiforing program, and considering the otherwise favourable safety profile compared

to other antide@sants, the effect magnitude demonstrated was sufficient to provide a clinically
in the antidepressant treatment armamentarium for some patients.

valuable alte&

The B/ ’x r Thymanax in the therapeutic indication “treatment of Major Depressive Episodes in
adults” gts, considered positive provided that the applicant commits to perform a number of post
auth@ n follow-up measures to be reported back to the CHMP within predefined timeframes.

anagement plan was submitted. The CHMP, having considered the data submitted, was of the

%n that pharmacovigilance activities in addition to the use of routine pharmacovigilance were

needed to investigate further some of the safety concerns. The following additional risk minimisation
activities were required: see as detailed in section 2.3.

Recommendation

Based on the CHMP review of data on quality, safety and efficacy, the CHMP considered by majority
decision (two divergent positions were based on robustness of efficacy and dose range study) that the
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risk-benefit balance of Thymanax in the treatment of Major Depressive Episodes in adults was
favourable and therefore recommended the granting of the marketing authorisation.

Divergent opinions were based on the following considerations:

Efficacy has not been consistently demonstrated and the magnitude appears less than the active
comparators combined with the unquantified safety risk makes the risk/benefit assessment negative for
first time line use. There is no data available on second line use. Thus licensing this product w not
provide an evidence based addition to the currently available treatments for Major ive
Episodes. The divergent CHMP members believed that the licensing should not be granted upfilrobust
efficacy has been demonstrated and the effective dosage range is known.
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