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1 EXECUTIVE SUMMARY AND RECOMMENDATIONS

In 2006 the indication of Prozac™ was extended to include the treatment of children and adolescents aged
8 years and above suffering from moderate to severe major depressive episodes unresponsive 10
psychological therapy after 4-6 sessions.

As non-clinical data in rats had identified concerns regarding effects on sexual development, growth, and
testicular toxicity the MAH undertook as a Postlicensing Commitment/Follow-up Measure (FUM) to
conduct farther preclinical studies and to clinically evaluate possible effects of fluoxetine treatment on
sexual maturation in humans.

The MAH has conducted the required preclinical studies, confirming 2 delay in sexual maturation in
rodents but apparently failing to elucidate a causal mechanism for this effect.

With respect to clinical evaluation, the MAH undertook to use registries in some FU Member States - if
such registries could be identified - and fo participate in a prospective placebo-controlled study of children
with MDD which was to be performed by the NIMH (the TADS Jr study) and to explore possible effects
of fluoxetine treatment on sexual maturation by protocol amendment.

The MAH could not identify any registries that might be used and brought forward various reasons for not
setting up a prospective registry. Now the TADS Jr study will not be conducted because of Jack of
fonding by the NIMH, and consequently the exploration of possible effects of fluoxetine treatment on
sexual maturation as part of this study will not be feasible. The MAH therefore requests that the post-
authorization commitment to clinically evaluate the effect of fluoxctine on sexual maturation to be
considered fulfilled.

The RMS agrees that any clinical study to investigate the effects of fluoxetine on sexual maturation would
be forbiddingly hard to conduct and difficult to interpret. The RMS thercfore recominended accepting the
company’s request that the FUM to clinicaily evaluate the effect of fluoxetine on sexual maturation be
considered fulfilled,

2 BACKGROUND

On 1 June 2006, following a European referral procedure article 6(12) of Commission Regutation (EC)
Nol084/2003, a positive opinion was adopted by the Committee for Medicinal Products for Human Use
(CHMP) to extend the use of Prozac in combination with a concurrent psychological therapy to the
treatment of children suffering from moderate to severe major depressive episodes unresponsive to
psychological therapy after 4-6 sessions, '

Non-clinical data in rats and mice submitfed as part of the procedure had identified concern regarding
offects on sexual development, growth, testicular toxicity and potential long-term neurobehavioural
effects. Consequently, the MAH undertook as a follow-up Measure (FUM) to further investigate in
juvenile rats the effects of fiuoxetine on emotional behaviours, to explore the mechanism for and the
reversibility of the testicular effects and to assess effects on the hypothalmnic—pituitary~gonadal (HPG)
axis during sexual maturation.
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Iﬁ addition, the MAH undcrtook to use registries in some EU Member States - if such registries could be
identified - and to participate in a prospective placebo-controlied study which was to be performed by the
NIMH (the TADS Ir study) to explore possible effects of fluoxetine ireatment on sexual maturation.

A description of the pre-clinical effects and appropriate warmings regarding the need to monitor patients
for events in relation to growth, pubertal development, hostility and suicide related behaviour were
included in the SmPC. The information with respect to growth and pubertal development (section 4.4 the
SmPC) is as follows: ‘In a ! Oweek clinical trial, decreased height and weight gain was observed in
children and adolescents treated with fluoxetine (see section 4.8). It has not been established whether
there is an effect on achieving normal adull height. The possibility of a delay in puberty cannof be ruled
out {see sections 5.3 and 4.8). Growth and pubertal development (height, weight, and TANNER staging)
should therefore be monitored during and after treatment with fluoxetine. If either is slowed, referral to a
paediatrician should be considered.’

‘The MAH duly conducted an investigation to determine the existence of a European registry containing
information on children and adclescents treated with fluoxctine that could allow for retrospective
assessment of the effects on sexual maturation. No such registry could be identified. Consequently, the
MAH was requested to investigate the possibility of setting up a prospective registry in the United
Kingdom. The MAH considered the creation of a registry for pranded Prozac was neither practical nor
feasible as Prozac accounts for approximately 2% of fluoxetine prescriptions in the paediatric population,
with the majority of prescriptions being for other branded/ generic products,, A registry involving a joint
effort between all fluoxetine MAHs working toward a common data collection protocol might be
considered, but this strategy could be beset with logistical issues as children who are currently treated
with generic formulations of fluoxetine are not required o underga Tanner staging, as is required of those
prescribed Prozac..

The MAH has now informed the UK that the TADS Jr study will not be conducted, and consequently the
exploration of possible effects of fluoxetine treatment on scxual maturation as part of this study will not
be feasible. The MAX therefore requests that the post-authorization commitment to clinically evaluate
the effect of fluoxetine on sexual maturation fo be considered fulfilled, stating that *The approved SmPC
accurately reflects the current kmowledge regarding fluoxetine and sexual maturation and is appropriate
and sufficient to allow physicians fo safely prescribe fluoxetine in the paediatric population. The SmPC
includes the direction that Tanner Staging should be conducted and the results monitored during and
after treatment with fluoxetine, and recommends referral to a paediatrician if development appears
slowed, Lilly believes this serves as an adequate risk minimization measure, and that the current SmPC
recommendation would be unlikely to alter regardless of positive or negative results from a clinical data
collection aimed at evaluating the effect of fluoxetine on sexual maturation.’
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3  PRECLINICAL DATA

Preclinical data that became available at various slages during the asscssment of the varjation 10 extend
the use of Prozac for children are summarised in Table 1 below.

Table i1: Preciinical data available by June 2006

Taih Admds? i = e
Sevare effecls on body waight geln, sencual males and
females, losles, skeletal muscles, sperm concentration at the dase of 30
myfkgfday, some ol these effects ocourTing at 10 mgfkg/day.
Transient inhibition of 6-HTT during eary developmant with fluoxetine, a
commonty used serolonin selective reuptake inhibltor, produced abnormat
emotional behaviours in adult mice. :

5-H1T inhibilion had signlficant Jetrimental effects on bone mineral acarual.
E-HTT null mutant mice had a consistent skeletat phenotype of reduced
mass, atlered architeciure and inferior mechanical properties, while bone
mineral accrial was impalred In growing rnice trealed with a SSRL

MaHs Juveniie toxiclly study
WIL-353039

Ansorge et al Saence 2004, Vol

308, §79-881

transgenic
mousé

————— —

Warden et al

Preclinical data that have become available as a result of the MAH’s postlicensing commitment are
sumimarised in Table 2. These have been assessed in the relevant MR procedures.

Table 2: Preclinlcal data available since June 2000

R “Wain ARdings ; e MAH T p! TSSIOR;
MAH's juvenile toxicity study Delay in sexu ration in famales, changes in FSH and L tevels

901143 No effects an FSH and LH in males, but significant changa in inhipin 8. No
information regarding absence Or presence of detayed sexual maturation e
male animals.

animals.  _ ————— T
Decreases in LK and 'nhibin B, irreversible lestis jesions

—————-

MaH's juvenne_toxiclty sludy
gn114s .
MAH's juventie toxicity study
F3

Mo efiecis of flupxetine on 7 tesls designed to measure amoticnal and
Sensory gating behaviour

Assessor’s comment

Note that preclinical study reports have not been made available as part of this procedure. Some
preclinical questions remain unanswered to date, therefore the preclinical part of the FUM is not

considered compieted yet.

4 AVAILABLE CLINICAL DATA

41 Data from the MAID’s Postmarketing Safety (PMS) Database

A review of Lilly Safety System PMS database through 13 February 2009 was conducted using the High
Level Term “Endocrine Abnormalities of Puberty”. This includes the following preferred Terms (PT):
delayed menarche, delayed puberty, ecarly menarche, incomplete precoctous puberty, precocious puberty,
pseudoprecocious puberty, and frie precocions pubetty.
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The search identified 6 cases of “delayed puberty”, 4 cases of “precocious
menarche”. Tables 3 and 4 surnmarise ihe information availabie for these

forms for these cases were submifted.

TR
ar

Nol specified

TH

puberty”, and 1 case of “early
reports. The CIOMs reporis

" Table 3 Case Summarles for Children and Adolescents Experiencing Delayed Puberty during Fluoxetine Therapy

Age 14, ,
tack of onsel of puberty

14/

5 years Not speclfied

Not spedified

The patient had not
exparienced a growth
spur, no faclal halr
growih, and was no!
Intarested in girs.

16/

20 mg

2 years Mot specified

Depression

Age 18, no slgns of
puberty

14/M

60 mg

3 years Not speclfied

Qbsessive- Compuisive

Disorder

Age 14 had not stacted
puberty

1ifF

13mg

21 months Methylphenligate

Dystymia, anxiely;
ADHD

Reduced growih from
g0th 1o 50th percenlile,
weight, decreased
appelite.

p—

1244

20 mg

12 monlhs Melhylphenidate

fluvoxamine

ADHD

Tanner 2 puberial signs
appeared at age 14
yeara; Tannet 4 at age
15 years.

Table 4: Case Summ
Therapy.

aries for Children and Adalescents Experlencing Precociots Puberty or Early Menarche during Fluoxetine

. b | s e e
e e s : e e
fied | 180 days Valproate Sodium; Landau-Kleffrer Patlant's welght
Sorbitol syndrome;, 77.3 kg, height
Selrures; 138.7 cm. Some
Encephalopathy; fime after starling
immene deficlency; | fuoxetine began
Autism, developing publc
Overgrowih hair.
_ syndrome
51F 4 mg Imo Not specified unremarkable Patienl on
fiLoxetine for 3
months, started
growing publc halr
and her labia have
staried daveloping
premaiurely.
o 4 1010 10 mg 545 days Methyiphenidate Adopted child, so Precotious
2 unaware of refated | puberty disgnosed
family hislony by endocrinclogist
Bong X-rays
showed 2 fo 2-
{i2ypars ahead in
devetopmend
8iF 20mg Months ¢r a Dexamfelamine Net specified Onsel of puberty
year sulfate; in an 8 yr old
) Clonazepam patient.

BIF 10 mg Not specified | Nol specificd Not specified “Started on
fluoxetine and got
her perod ".
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Assessor’s comment

The signal regarding sexual development was identified from preclinical studies. None of the paediatric
trials performed by the MAH formally assessed cffects on pubcerty or relevant endocrine parameters, nor
did the TADS trial or the published fluoxetine relapse prevention trial (Emslie et al AmJ Psychiatry. 2008
Apr;165(4):459-67). In any case, the duration of these trials would have been of inadequate duration to
demonstrate any effect of fluoxetine on sexual development.

The MAH states that ‘comparing these 11 cases with an estimated worldwide cumulative fluoxetine
exposure of 2.758 million children and adolescents (< 18 years of age) as of Q4 2007 indicates that such
events have a reporting rate of 0.0004% which qualifies as very rarely reported’. This calculation of
incidence is not appropriate, as the case reports are derived from spontaneous reporting and as such
underreporting cannot be excluded.

Note that the search strategy did not include menstrual or sexval disorders. There are conflicting data
from previous scarches submitted by the company probably because different search terms were used:

(1) A previous database search performed by the MAH and covering a S-year time period (March
2000 - March 2005), had identified 4 cases with penis disorders (2 priapism, 1 erectile dysfunction and
one hypospadia in an infant), 13 cases of menstrual irregularity, 2 cases of delayed puberty {both exposed
concomitantly to methylphenidate) and 7 cases of other various disorders. (Source: Rapporteur’s
Assessment Report of Referral Procedure’ dated 31 October 2005)

(2) An additional search of the Eli Lilly and Company post-marketing adverse event database
(Clintrace) was previously conducted for 41 different events indicating delayed sexual maturation of
sexual dysfunction occurring in patients 18 years of age or younger. During the 21-year time period
covered by the Clintrace search, a total of 26 such events were reported for this age group. (Source: Co
Rapporteur's Asscssment Report of Referral Procedure dated 31.10.05)

Tn the latest database search similar numbers of events have been identified for both delayed and
precocious puberty. A causal relationship of any of these events to flnoxetine cannot be established based
on the information available from the case reports. The direction of any effect of fluoxetine on sexual
development would likely be in one direction only (i.e. either delay or early onset of puberty), with
preclinical data pointing to the direction of delayed puberty. The assessment of the preclinical studies
concluded that overall the neurohormonal rat study did not provide evidence of an association between
delayed sexual maturation and inhibition of GnRH release, although confinmation was requested from the
MAH.

A search of the MHRA database for spontaneous adverse event reports has not identified any cases of
endocrine abnormalities of puberty.

Recognition and effective freatment of psychiatric disorders such as depression are essentiat in preventing
child and adolescent suicides. - Given that suicide is a leading cause of death among adolescents
representing a significant public health problem, and depression is a strong predictor of suicide attempts
and completion, even irrefutable evidence of delayed sexual maturation in humans would likely not render
the risk/benefit ratio for the general population of ‘children and adolescents with moderate to severe major
depressive episode unresponsive fo psychological therapy after 4-6 sessions’ negative. The RMS agrees
| with the MAH’s point of view that additional clinical data would be vnlikely to alter the product
| information. '

! Referral under article 6(12) of Commission Regulation (EC) No1084/2003, EMUA/H/A-6(12)671
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4,2 Data from literature

The MAH performed 2 literature search which did not reveal any published human studics relating to

antidepressants and effect on pubcrty
four children with decreased growth

or sexual maturation, One publication was identified discussing
during therapy with SSRIs (Weintrob et al, Arch Pediatric and

Adolesc Medicine 2002, 156(7),696-701)

Assessor's comment

The assessor’s Jiterature search did not identify any additional studies or case reports relating to any
impact that antidepressants may have on puberty or sexual maturation, nor any publications relating to
any impact depression itsel{ may have on puberty/sexual development.

S OPTIONS FOR OBTAINING FURTHER CLINICAL DATA

The MAH has explored and judged as unfeasible various ways of obtaining additional clinical data with
respect to sexual development, Table 5 summarises the options explored and the reasons for rejecting

them. .

Table 5: Options explored for obtaining additional data jor sexual development

T

o)

ReA)

T

Ciink-:ai trial specifically designed o
Investigate sexual davelopmant

Rei:ru'ltmenl challenges arising out of public discussion regarding the use of $5R!s in the

child and adoiesceni population

| Data collection as part of NIMH-
sponsored TADS Jr triat

TADS Jr trial will nol be conducied as now not spensored by NIMH
4

Use of exisiing reglstries to obtain
| retrospective dala

Existing reglstries do not include relevant data; problems with privacy restictions n
some ¢ountries

Set up a UK registry io obtain | Mosl prescriptions for fluoxetine are for generic products which do nol nacéssaﬁty
prospeclive dala conlaln paedialrc indlcalion and relevanl warnings. . .
GPRD study Tanner slages nol recorded in GPRD kan ngt om blhvaxt far danfran ?

European College of | Study has been amended to investigate risperidone only

Neuropsychopharamcology {ECNP)

study

A discussion of the reasons is contained in the MAH’s FUM response document. The reasons for
rejecting the conduct of a clinical trial were extensively discussed as part of the referral procedure and are

not repeated here.

The MAJ now requests that the post-authorization commitment to clinically evaluate the effect of
fluoxetine on sexual maturation to be considered fulfitled - without conducting any clinical evaluation at

all.

6 RECOMMENDATIONS

The RMS agrees that any clinical study to investigate the effects of {luoxetine on sexual maturation would
be forbiddingly hard to conduct and difficult to interpret. The RMS therefore recommendeds accepting
the company’s request that the FUM to clinically cvaluate the effect of fluoxetine on sexual maturation be

considered fulfilled.
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