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1 EXECUTIVE SUMMARY =

1.1 Recommendation on Regulatory Action

I recommend the Division taking an Approvable action on-the- applieatién of using risperidone
(dosage limited to 0.5mg to 2.5mg per day only) for the treatment of blpolar—[ disorder (mania
and mixed episode) in children and adolescents age 10-17 year—old

From clinical point of view, the following should be addressed prior to taking a final approval
action on this application: Analysis of treatment-emergent common adverse events needs to be
corrected. The labeling also needs to be revised accordingly along with other revisions in the
labeling. In addition, marked outlier analysis of laboratory test needs to be submitted.

1.2 Recommendation on Postmarketing Actions

1.2.1 Risk Management Activity

Postmarketing risk management should include collecting data on tardive dyskinesia, risk of
suicide, and the drug effects on metabolism, including growth hormone and glucose metabolism.

1.2.2 Required Phase 4 Commitments

This sSNDA submission, together with the other SNDA for using risperidone to treat
schizophrenia in children and adolescents, are in response to the Agency Written Request. The

Division has granted the partial waiver for studying children age 9 years-old or younger with
bipolar disorder.

"1.2.3 Other Phase 4 Requests

No new Phase 4 commitment study is required at present.

1.3 Summary of Clinical Findings

1.3.1 Brief Overview of Clinical Program

Risperidone is an atypicél antipsychotic agent. [ts formulation includes e=e=  orally b(4)
disintegrating tablets, oral suspensions, and long acting injections.

[n response to the Agency’s Written Request, this submission includes one pivotal efficacy trial
(Study RIS-BIM-301) on treatment of bipolar [ disorder (mania and mixed episode) in children

L
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and adolescents age 10-17- ycar-old A total of 169 pattcnts wereﬁnrolled in this_ study A

and adolescents was also mcluded for safety review. Also mcluded in the submission is Study T
US- 160 a harmacokmctlc study in chlldrcn and adolescents Wlth various behavtor and '

DTE‘I egrlty)

1:3.2 Efficacy “ : BT, oo o [

The efficacy study (Study RIS-BIM-301) is a double-blind, placebo -controlled study with two
dosage groups (risperidone 0.5-2.5 mg/day and 3—6 mg/day) The primary efficacy variable is
change from baseline to endpoint of the consensus score of Young Mania Rating Scale. CGI-C
“was one of the secondary variables with no key secondary variable defined. Both dosages show
adequate efficacy with comparable effect size. :

ad

J
[
|
|
1.3.3 Safety ' !
|

The primary safety database for this review is comprised of the three above mentioned studies:
1) US-160 PK study, 2) the three-week, double-blind, placebo- controlled study with two
risperidone dosage groups, and 3) the six-month, open—label study in schizophrenia i in children

and adolescents

Gcncrally speaking, incidences of adverse events are higher in risperidone higher dose (3—6
mg/day) group than those in lower dose (0.5-2.5 mg/day) group. List of treatment-emergent -
common adverse events should not be concluded after comparing with the events in adults as the
sponsor did in the submlssmn

1.4 Dos‘ing Regimen and Administration

Although the sponsor wants to claim * - s b(4)
e ————— - dosage for treatment of

bipolar disorder (mania and mlxed cplsode) in children and aaolescents “for the followmg

reasons: :

i bia)

/
1.5 Drug-Drug Interactions

There was no new study submitted for drug-drug interaction.

-
-

1.6 Special Populations
This t’reatrnent has not been studied in children younger than 10 years old.

6
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B o Table 1. Major Safety Concerns with Atypical Antipsychotics ;
SR | Atypical Antipsychotics | Major Safety Concerns I g T
A Clozapine Agranulocytosis R -
Seizures
\
, |
Hyperglycemla - -
_ | Weightgain - . — — |
Risperidone Prolactin elevation - ;
Orthostatic hypotension . o
Weight gain : . |
Olanzapine Orthostatic hypotension *
Weight gain ,
- Hyperglycemia : |
Quetiapine - | Orthostatic hypotension |
Weight gain i
, 7 Cataracts i
Ziprasidone Q-T interval prolongation !
Aripiprazole No known major toxicities
Paliperidone Q-T interval prolongation
Sertindole QT interval prolongation
I (not marketed) Sudden death

2.5 Presubmission Regulatory Activity

The Written Request (WR) for studying both indications (schizophrenia and bipolar dtsorder [in
children and adolescents) was issued on November 25, 2002.

Detailed issues specified in the WR can be found in the Pediatric Exclusivity Determination
Template. Below is a summary of the main issues in the WR:
¢ Indications to be studled Schlzo[mrema and bipolar I disorder in pedlatrlc populatlon '
e Typesofthe studies and study design:

1) Pediatric PK study that can be either traditional or population kinetic approaches
applied to the controlied efficacy or safety trials;

2) Efficacy studies: A randomized, double-blind, parallel-group, placebo-controlled
acute trial, with a recommended duration of at least 6 to 8 weeks for
schizophrenia study and a similar one of at least 3 weeks for bipolar study. The
trial must allow for early rescue, i.e., treatment with active medication, for
patients whose symptoms are not adequately controlled... At least 50% of
patients assigned to active drug must complete to the nominal endpoint of this
trial in order for it to be con51dered, a completed trial; Fixed-dose study is strongly
recommended




LS
Clinical Review by
June Cai, M.D.
Supplement NDA’s 20272/047 20588/037, 21444/021
Risperidal® (risperidone) ‘

3) Pediatric Safety studies: In addition to collect safety data in the controlled
efficacy trials, safety data from long term of 6-months exposure to-the drug can be
collected from open-label studles Such stidy for a single mdlcatlon would be
sufficient.
e Number of patients and power of study: Sufficient numbers and power of the study
- were: empha312ed and at least 100 patients exposed to drug for at least 6 months

would be a minimum requirement for long-term safety

e Entry criteria:

e Age group and population of the studies: Adolcscents (ages 13to 17 years) must be
included in schizophrenia study, and subjects of age 10 to 17 for bipolar study -- there

must be a reasonable gender and age distribution within these samples for both
studies. '

Meetings on May 14, 2003 and Aug. 13, 2003 were held to blarify the WR and discuss changes
in Written Request for Pediatric Studies, mainly involving study design, proposed dose ranges,
and the low dose proposed being considered as placebo. Consequently, the WR was amended on

December 19, 2003 (Amendment 1). The meeting held on May 7, 2004 resulted in Amendment
2.

The two amendments for the WR mainly addressed BPCA §18 regarding the minority children
and categorization of cthmclty (Amendment 1).

The sponsor conducted these studies according to the WR and the Amendmcnts under IND
#31,931.

On September 19, 2006, the sponsor had a Type B Meeting with the Division to discuss plans for
supplemental new drug applications for responding to the WR for indications in pediatric
patients with schizophrenia and bipolar I disorder.

The Agency Pediatric Exclusivity Board met and granted the Exclusivity on Feb. 28, 2007.

2.6 Other Relevént Background Information

"The sponsor didn’t include foreign regulatory history in the original application of this NDA
supplement. In response to our request in the fling letter, the sponsor indicates-that “no
marketing applications have been submitted for these new indications (adolescent schizophrenia
and pediatric bipolar disorder) in any country outside the United States at this time.”

To my knowledge, however, the sponsor has had approval for using rlspendone for the treatment
of autistic symptoms in children and adolescents in a number of countries, including in the U.S.
(Details can be found in the reviews of N20272-S036 submitted Dec. 19, 2003, the application
for using risperidone to treat irritability associated with autism.)
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4;2 Tables of Clinical Studies

" Table 2: Chmcal Studles to Fulf lI the Pedlatrlc Written Request
for Mania in Bipolar I Disorder

Saudy Daglm&msage _ . Nnmbaoﬂ’aﬁms

Phermacoldnefic

RE-IE&MB——%!@I&&SE ykmmmhnetrsmdy of iiperidone 24 children.  and - adolescents
G0l o 008 mphky in childem and adolescents ~ (6-16 yeaas) in egual nombers
(phmed 5-17 yearsy with behawiorl asd psychatic

WMRWMMM%MIMM

RIS—BIM—M]“ Emdnuiml dmbie—b]md. placehe-contrelled Trested: TGS patients wiii
mokicenter 3-week study in dilires and adolescents  Bipalar I disorder (57 <13 years
(xpes 10-17 years) w—zﬂx acute:mara in Bipelar § oid; 102 =12 years oldy
disander
Risperidane 0.5-X.5 mg/day RIS 052 S me o=50
Rigperidons 3-6 mg/day ‘ RIS 3-6mg n=61
lacebi

Lon= {eqp Gnea-1 3k t )
RIS-USA-134 Open-hﬂ G-memih, evelficester study inadolescents  Amalyzed: 167¢
with schizoplwentz. Subjects enfesed from
RIS-USA-23¥ o7 BYS-SCH-30) o= entered directly. RIS =367 (inchrding: "
11 513 years old asd 4 with
Rigpesidans 3-G-mgfday schizaphaeniform disorder)

119 with mads dose 23 mgfihy
and éumation 2180 dm

Tarhaded in the Padizrc DA for Bipalar 1 disordes

*Fualfils &z Written Beguest requirement that at least 503 of patiants assigued to nmwdmgmmmp&etetome
nominal end peint of the trial to ke considered a completed trial

“Ewalusted data set incladad subjects wha completedd or discontiamed on ar 0y 1o nmm ne directly
mllhdsuh]ﬁmmznﬁlscrm

n= size of 2 stbssmple: PL& = placeber, RIS = risperidoss; Mﬁzm@pmm Ding Application
Note: childeen = <13 years of age; adolescents = 13-17 ymes af age ' ‘

4.3 Review Strate'gy

Since there is only one efficacy study for the study indication, this will be reviewed and in the
main body of the review instead of placing it in the Appendix. Safety review will rely on both
the clinical trials mentioned above and the review of literature.

-
=
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Information from previous review of nspendone regarding Drug Interactions is summanzed
below:

« Psychostimulants such as methylphenidate or atomoxetine didn’t appear to affect the
phaxmacokinetics of risperidone.

e Hepatic enzyme inducers, such as carbamezapine, phenytom and others can decrease the
plasma level by 50%. 7 © Wl

» Risperidone increases Cmax of valproate by 20% based on sponsor’s previous study
(information from Dr. Duan). Compared with historical data, there was no increase of
risperidone level when combined with valproate. There is no data on combination of

risperidone and other antiseizure medications, such as. lamotngme vigabatrin, gabapentm
and tiagabine.

e Paroxetine or fluoxetine co-administration increased the Cmax and AUC values of active.
moiety up to 45%. Therefore, caution should be used if risperidone is co-administered with
medications that inhibit the CYP2D6 system. If such medications co-administration is
stopped, re-evaluation of the risperidone dosage is needed.

5.2 Pharmacodynamics

Risperidone is a dopamine receptor-2 (D) antagonist. It also antagonizes serotonin-2 receptors
(5-HT;) and Dy 5-HT)a, 5-HTc, and 5-HTp weakly to moderately.

Moreover, risperidone also has effects on other receptors, including o, and a; adrenergic and

histaminergic-1 receptors, but with low potency. Its alpha blocker effect wnll potentiate other
hypotensive drugs.

It has no affinity for cholinergic muscarinic or alpha-1 or Vavlpha-Z adrenergic receptors.

Please see the review conducted by the Agency Biophannaceuticals S_(Si'énce RévieWer, ‘Andre
Jackson, PhD.

5.3 EipOsu»re—Response Re’latidnships

The sponsor reports that the correlation between the predose active moiety plasma concentrations
at steady-state and selected measures of efficacy (YMRS) and safety (QTcLD and SAS) was
explored graphically, via scatter plots. Scatterplots of active moiety plasma concentrations versus
SAS (actual and change from baseline). No apparent trends or relationships are observed

between the predose active moiety plasma concentrations at steady-state and the selected
measures of efficacy or safety. 2

-

13




. 4
Clinical Review b
“June Cai, M.D. _
Supplement NDA’s 20272/047, 20588/037, 21444/021
Risperidal® (risperidone) -

[n Study US-BIM-301, most subjects were treated for 11 days or longer. The patlent-ycar ‘was
= - and-3; l_mﬂspcndoncJeweHio.,e:andhlgher dose- groups respectively,

Table 3: Summary of Treatment Duratlon

<10 50) 2w ~ 630

;M 5301) L. 48099) 55 )
Memn (SD) 1914 (@4.714) 1968 (4.043) 18.44(5.182)
Madian 21.00 21.00 21.00
Range _ 2.0;24.0) @0;24.0) (10;240)
Total exposure (subject years) 30 . 27 3.1

Once the dose was fixed, the mode dose was 2.5 mg in the risperidone lower dose group (57%
subjects) and 6mg in the risperidone higher dose group (41%).

6 INTEGRATED REVIEW OF EFFICACY

/

The diagnostic criteria are based on DSM-IV with no lower age limit. Like bipolar [ disordef- in

adulthood, bipolar I disorder in pediatric population includes a phase of mania with or without a
phase of major depression. However, child patients have different presentations for these mood
changes and that the criteria established for adults may not fit those of pediatric patients. When
manic, children and adolescents are more likely to be irritable and prone to destructive outbursts
than to be elated or euphoric. When depressed, the symptoms may be expressed physically with
- complaints such as headaches, muscle aches, stomachaches or tiredness, frequent absences from
school or poor performance in school, talk of or efforts to run away from home, irritability,
unexplained crying, and extreme sensitivity to rejection or failure. Alcohol or substance abuse-
- and difficulty with relatlonshlps can also be part of the manifestations. Thete has been
suggestion that bipolar disorder beginning in childhood or early adolescence may be a different,
possibly more severe form of the illness than older adolescent- and adult-onset bipolar disorder.

The prevalence of this disorder in children and adolescents is unclear — Different consensus

contributes to this status. -

-

about the diagnosis in the clinical community and the lack of cpldemlologxcal studies probably

Major differential diagnoses in pediatrics include conduct disorder, oppositional defiant disorder,

ADHD, anxiety disorders, eating disorders, substance-related disorders, and among others.

14

bd)




\,

Clinical Review ‘\ .

June Cai, M.D. o
Supplement NDA’s 20272/047, 20588/037, 21444/021
Risperidal® (risperidone)

The sponsor studied blpolar I disorder in subJects agcd 10 to 17 years old in the plvotal efﬁcacy
study{Study RIS-US-301). i . BCA

6. 1.1 Methods

The Agency WR requires the sponsor to conduct a randomized, double-blind, parallel group,
~ placebo-controlled acute trial with a recommended duration of at least 3 weeks. Thus, the
sponsor provides clinical data from-Study RIS=US-301as th¢ ofily source for supportmg the
proposed efﬁcacy claim. (See Study Design in the subsection below.)

612 General Discussion.of Endpoints

The Agency WR indicates that a scale specific to mania and sensitive to effects of drug treatment
of main in the target population should be used... it may also be useful to add a global measure,
e.g., the Clinical Global Impression (CGI). '

The sponsor states that they used changes of Young Mania Rating Scale (YMRS) adolescent
version {rom baseline to endpoint as prlmary efficacy outcome for the study.

YMRS is a commonly used instrument for evaluation of severity of mania in adults and is useful
for monitoring changes in manic symptoms with treatment or over time. The scale was
essentially designed to be given by the clinicians. Like its adult version, the parent/child version
provided by the sponsor, which was also referred to.as “adolescent version” in the submission,
also comprises an 1 1-item checklist, seven of them scoring from 0 — 4 and four items (irritability,
speech, content, and disruptive-aggressive behavior) scoring 0 - 8. Total score of the scale is 0 —
60, with a higher score indicating a more severe condition. It appears that this scale has been
applied to many such trials published. Below illustrates the items and scores of this scale:

Table 4. Items and Scores of the YMRS Adolescent Version Used.in RIS—BIM—SOI |

4 G4
5 08
] oz
7 04
8 GE
g 0-8
IG -4

| The scale was administered at Screening, Baseline, Day 7, Day 14, Day 21 or early termination.

&
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‘According to the protocol;-if possible; the-same clinician-administered-this-scale atall visits. The

* score was based on-the subject’s and-parent’s-reports of the subject’s condition over the previous
7 days and the clinician’s behavioral observations during the interview (consensus final score),
ith emphasis on the latter. Thus, the ﬁnal/composrce SCO[‘CVIS not a summed total but an

2y Rana sy “’*"‘dﬁ"‘“‘% g TR e e ‘Eﬂrar

*parent and childi interview scores. This ﬁattlce is uncommon: Though thesponsor ‘wrote eusib -

that the scale was-developed-and validated by Kowatch; et al, a Medline search using the

combination of the scale name (YMRS adolescent version) and the acclalmed author’s name
{(Kowatch) resulted zero.

The sponsor used CGI-BP as secondary efficacy endpoint to assess the severity of illness
(1=normal, not ill; 2=minimally ill; 3"'mlldly ill; 4=moderately ill; 5=markedly ill; 6=severely
ill; 7=very severely ill).

No key secondary endpoint was specified. The following table shows the scales measured
during the study:

Table S. Schédule for Efficacy Assessments Performed in the RIS-BIM-301 Study in
Children or Adolescents With Bipolar I Disorder

Screemng Basekne Double-Blind Treatment Phaze -
6 {or By
Termvination)

 Vasit: 1 3 4 5
. Day 16 4 . 1

Yooz Mania Rafing Scale '

(YMRSY X

Clineeal Global Impression- .

Bipalar (CGI-BP}

Boef Psychuatric Rating Scale for

Children (BPRS-C) ' X X X X

*. All subjects were meaquired fo have am score 220 at screemng and baseline.

O
-~J

X X

b
"

X X X

B

6.1.3 Study Design

This is a multi-center, randomized, double-blind, placebo-controlled, 3-arm study in children and

adolescents with a DSM-IV diagnosis of Bipolar I disorder. The length of study is three weeks.
Randomization was stratified by center, and the two levels of diagnosis (mixed versus mamc)
Two separate randomization lists were generated for this purpose.

Dosage _ _
‘The three dose groups are placebo, risperidone 0.5-2.5mg (referred as “dosage group A™), and 3-

6mg (referred as “dosage group B”). Each dosage group is assigned with four dose-cards: For
placebo group, Cards A, B, C, and D are all 0 mg; Dose-cards A, B, C, and D are given doses
0.5mg, lmg, 1.5mg, and 2mg, respectively in dosage group A (lower dosage group) and 3mg,
4mg, Smg, and 6mg, respectively in dosage group B (higher dosage group).

% y
M’




Clinical Review
June Cai, M.D. '
Supplement NDA’s 20272/047, 20588/037, 21444/021
Risperidal® (risperidone)

After Screening, the subjects were randomized to the above three groups and started on
. 0.25mg/day in theboth of the risperidone dosage groups.-The dosages were titrated up to the
targeted dosage range by Day 7. The table below. illustrates the tltratlon schedule.

In the initial titration is regarded as “segment 1” (typically Days 1-6), followed by a flexible dose
period within the target range (“segment 2”) (Days 7-10), and then the fixed dose stage

(“segment 3”) (Days 11-21). The dose established at the-end-of segment 2 (flexible dose stage,
Day 10) determined the dosing card (A, B, C, or D) used-for-segment 3 (fixed dose stage). The
risperidone dose was always within the defined range for the subjects' randomization group (0.5~
2.5 mg or 3-6 mg)

Table 6. Dosage Titration Schedule (RIS-BIM-301)

Risperidone Risperidone Dozage
Dozapge Groap A* ‘Group B+
Day {0.5-2.5 mgpiday) (3-6 mefdsy) Natez
1 . 025 mefday 025 mg/day :
2-3 0.25 mefday 0.5 mgfday Tifration could be
4.5 0.5 mg/day 1 mgfday accelerated or decelerated
P ‘ e fo targeted dosagamge,
0.5 mgfday 2 mgiday 1f needad
7 0.5 mg/day 3 megfday . Target range achieved.
£-10 G.5-2.5 mg/day 3-6 mg/day Subjects were tirated to
dosage within the farpet
11-21 0.5-2.5 mg/day 3-6 mpfday Maximum tolerated
: dosage mamtzined for
study duration.

* A subject Should achieve 3 minimum dosage of (5 me/day 1w dasage group 4 or

. 3 mgfday m dosage group B by Day 7. After Day 10, adjustmients to the dosage reached
by Day 10 were not to take place vnless discossed and agreed upon with the Sponsor. If
the subject covld not be mamtained within the tarpet desage range from Days 10 @ 21,

-+ they were fo be withdranm from the study andcanldeum the zffercare program.

A washout period was five ehmmatlon half-lives of the disallowed substance (to a maximum of
five days) unless the subject’s psychiatric symptoms were much worse at Scréening. Medlcatxons
for agitation and insomnia were allowed during washout up to 2 doses as necessary.

Prohibited Treatments
* Mood stabilizers, including lithium;
+ Antidepressant drugs;
« Herbal and over-the-counter psychotropic agents;
+ Antimanic drugs;
« Antipsychotics (including commercial R’ISPERDAL@)/neuroleptlcs other than study
medication;
+ Psychostimulants and direct dopamine agonists;
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. Sedatwes/hypnotlcs/anxlolyucs other than as mdlcated below _ ' ' \‘
e e e=—=—s-Beta=adrenergic-blockers,other-than—————— - T T e e e ]

+ Antiparkinsonian/antidyskinetic drugs, other than as mdlcated below
+ Cholinesterase lnhlbltOI‘SV

<

therapy were also prombfted Suppomveandeducatmnal*approaehesas ‘well-as- group
therapy were limited to < 15mmutes

‘For inpatients, cognitive behaviora[ and insight oriented therapies were also prohibited.
However, patients could receive supportive and special educational programs but limited
to 5 hours/week. - , : ‘

Subject Selection

Male or female 10 to 17 years of age, inclusive, at the time of randomization with obtainable .
consent forms. The Kiddie-Schedule for Affective Disorder and Schizophrenia — Present and
Lifetime (K-SADS-PL) was used by an adequately trained clinician based on a semi-structured.
interview to ensure the criteria of DSM-IV and the diagnosis of bxpolar disorder is then :
confirmed by a child psychiatrist. I

The sponsor presents major inclusion criteria as follows: : ' I
1. Met DSM-IV criteria for Bipolar I disorder, Most Recent Episode Manic or Most Recent
Episode Mixed. This diagnosis must be confirmed on K-SADS-PL interview. '
2. The following comorbid Axis I disorders are allowed: Attention Deficit Hyperactivity
" Disorder, Conduct Disorder, Oppositional Defiant Disorder, and Disruptive Behavior
Disorder. No other comorbid Axis I or Il disorders were acceptable, except substance
dependence for nicotine and caffeine.
Received a total score of =20 on the YMRS at screening and at. baseline.
4. If female:
- Was premenarchal; or
— Was incapable of pregnancy because of a hysterectomy, tubal ligation, or partner
sterility; or
— [f sexually active and capable of pregnancy, was using an acceptable method of
contraception (hormonal contraceptives, intrauterine device, spermicide and barrier) for
-at least a month prior to study entry and agreed to continue to use one of these for
the duration of the study; or -
— If sexually abstinent and capable of pregnancy, agreed to continue abstinence or to use
an acceptable method-of birth control (either intrauterine device or spermicide and
barrier) should sexual activity commence; and , :
— Had a negative f-human gonadotropin hormone pregnancy test at screening and
baseline.
5. Had a responsible person available to accampany the subject to the mvestxgatlonal site on
each assessment day to provide reliable information and to accurately and reliably
" dispense the study medication as directed, if in the opinion of the investigator the subject
could not otherwise be compliant with study procedures and medication.

e

S’
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_The sponsor lists the following as exclusion criteria: .

L.

2.

3. Was-taking prohibited-concomitant psychotropic medications that, icthe opinion of the |

4.

il

10.
11
12.

13.
14.
13,

16.

17.

18.
19.

Known or suspected history of substance dependence (mcludmg alcohol but excludmg
nicotine and caffeine) accordmg to DSM-1V criteria within the 3 months prior to
screening

Believed by the investigator to be at significant rlsk for suicidal or violent behavior
during the course of the study

investigator, should not be discontinued/washed out :

Continued to use, despite washout, any prohibited concomitant medication, substance of
abuse, or alcohol within 5 half-lives (up to a maximum of 5 days) prior to baseline, as
evidenced by history or as suggested by a positive urine drug screen at baseline
Received a depot antipsychotic within 2 treatment cycles before baseline

Received electroconvulsive therapy within 4 weeks of baseline

Was unable to swallow medication taken in the form of tablets. Tablets could be divided
if needed, but not crushed. Ifa tablet was divided, the entire tablet must have been taken
at 1 time.

Had clinically significant abnormalities identified during screening or baselme based
upon medical history, physical examination, electrocardiogram and/or the results of the
blood biochemistry, thyroid screening, hematology tests, and urinalysis

Known or suspected history of seizure disorder, tardive dyskinesia, or diabetes

History of neuroleptic malignant syndrome or similar encephalopathic syndrome
Known or suspected history of other serious, unstable illnesses

Hypothyroidism or hyperthyroidism, unless stabilized on appropriate medlcanon for-at
least 3 months before screening (a normal thyroid-stimulating hormone level was
required before randomization)

Female subject who was pregnant or nursing

Known or suspected hlstory of hypersensitivity or intolerance to nspendone

Known or suspected history of severe drug allergy or hypersensntmty (i.e., Stevens-.
Johnson’s Syndrome)

History-of a poor antimanic response to risperidone when used in adequate dosages for an

adequate period as the sole antimanic agent —

Previously participated in this study or who participated in any mvestigattonal drug study
within 30 days before screening : :
Known or suspected mtelhgence quotient (IQ) less than 70 -
Children of employees of the investigator or study center, when the employee had derCt

- involvement in the proposed study or other studies under the direction of that investigator

or study center.

Protocol Specific Analysis

On page 1758 of the study protocol, the sponsor defines the intent-to-treat-analysis set is the
primary analysis set for all efficacy and safety data analyses, which includes all randomized
subjects who receive at least one dose of study medication. However, in a response to our

inquiry regarding the efficacy ITT, the sponsor adds that patients with no baseline or pose
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baseline assessments on the pnmary endpomt were not be mcluded in the analyses of change ‘ \
frgmbasehne o ' - , s 5 B |

<

- The prlmary efficacy varlable is the change in the total YMRS score (changed to “consensus

LOCF endpomt was defined as the last non-missing, posr-nabeum: mea.surcmcanhmeax {
response was defined as a >50% reduction from the baseline score. The Cochran-Mantel- <
Haenszel (CMH) test was used to analyze the clinical response rate for general association B |
controlling for center and diagnosis. A response was considered maintained if at least two {
consecutive measurements were maintained for YMRS response (based on consensus final score !
of YMRS). Though the sponsor does not admit this is addition to the mmal definition, this pan
was not under the ITT definition subsection in the submission.

Y]

The analysis of the primary efﬁcacy variable is based on ANCOVA model, w1th treatment,
diagnosis (manic versus mixed) and center as factors and baseline total YMRS score as ;
covariate. Descriptive statistics for N, arithmetic mean, and standard deviation of the mean for
the change from baseline total YMRS score are calculated.

The primary comparison between each treatment group is based on testing the between-group
difference in least-squares means changes obtained from the ANCOVA model. The 95%
confidence interval for the differences is estimated as the difference in least-squares means.
between each treatment group and placebo (risperidone minus placebo). In addition, a step-down
testing procedure is applted in comparing each of the risperidone dosage groups w1th placebo
sequentially.

Protocol Amendments and Post Hoc Changes

After the original protocol issued on October 17, 2003, there have been two amendments, INT-1
on Feb. 0, 2004 and INT-2 on August 31, 2005. The sponsor lists all the changes in the two
tables, from page 1695 — 1715. Virtually all sectnons of the protocol had some revisions. Below .
is a summary of these changes. -

In the first amendment, major changes include: Clarified the magnitude of response of YMRS as
the effect and primary efficacy variable, frequency of laboratory tests during period of Screening
to study Starting point (Baseline) and washout procedure; Slowed the rate of drug titration for
safety and adjusted the titration procedures; Including inpatients and patients with mixed episode
into the study and adding height in the physical examination and Tanner staging as well as
prolactin level as part of the monitoring; Added diphenhydramine as allowed concurrent
medication and a withdrawal criterion for patients who can’t be maintained within the target
dosage range from Days 10 to 2 1. Statistically, investigative site is added as analytic factor. In
addition, genetic study for liver isoenzymes was added.
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Diagnostically, in addition to clarifying that DSM-IV as diagnostic criteria, the sponsor also
__added that the diagnosis to be confirmed- by a child psychlatnst and allowed-comorbidity of -

ADHD and dependence for nicotine and caffeine:

In the second amendment, the sponsor added the wording “consensus final score” in the
parenthe31s after the total score of the YMRS in the text and defined it. Additionally, the sample
size was increased from 144 to 162 with 54 subjects in each of the three treatment groups instead
of 48. The Sagie linear method for QT interval correction-was eliminated. Defmition for
clinically important limits for child and adolescent subjects were added, including QTc of 500.
Further safety analysis also included weight, height, and BMI and they were to be transformed to
z-scores. Finally, scores on BARS was corrected as categorical data.

The sponsor reports the following changes were performed statistically: After unblinding,
primary efficacy results on YMRS total score by mode dose group and by age group, CGI-BP

results by age group and by sex, BPRS-C results by age group and by sex. The mode dose group
is based on a subject’s mode dose during the fixed-dose phase.

6.1.4 Efficacy Findings

Subject Demographics

A total of 237 subjects were screened and the table below summarizes subjects’ demographic.
information. More subjects were over 12 years old than those younger (60% vs. 40%). There
were slightly more female patients (51%) than males (49%). Ethnically, the majority was
Caucasian (77%) and about one fifth were black.

Weight, Height, BMI and Tanner are taken from Visit 1 (start of the study). Overall, the weight
of the study population was relatively high for the subjects’ age (median 53.5 kg), 43.8 kg for -
subjects <12 years of age and 63.8 kg for those >12 years of age, with most subjects weighing 50
kg. Median (range) values for weight, height, and BMI were similar across treatment groups,
irrespective of age. All treatment groups had fairly similarly distributed Tanner Stages of 1 to.5
overall. Most subjects <12 years of-age were Tanner Stage 2 and most subjects >12 years of age
were Tanner Stage 4.

APPEARS THIS WAY ON ORIGINAL
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Tanger stage: maximum, n (%) -
58 50 61 169 -

N :

1 &M 3(® - 11 o 18(1D
! 1(12) 9(18 12 (20 817
3 12(21) 14.(28) 10(16) 36 (21)
4 19(33) 13 (26) 17(28 49(29)
5 12021 11(22) 15025 - 38(2p

At baseline, 38 (46%) male subjects had manic episode, and 44 (54%) had a diagnosis of mixed
episodes at baseline. The proportion of female subjects with manic episodes at baseline was
much lower (22 [25%]) than those with mixed episodes (65 [75%]). Thus, the manic diagnosis
subgroup included a greater proportion of males (63%) than females (37%), whereas the mixed
episodes subgroup had more females (60%) than males (40%). :

Baseline Characteristics

Baseline disease characters are summarized in the following table.

Table 8. Baseline Disease Characters (ITT set) of Study RIS-BIM-301

Plsecabo RIS 0525 mg RIS 3-6mg Totsl
(=58} =50) N=61) =169
Dizpnasds by DSI-IV aiferia, Caiegory, o (34) :

Bipatar I disorder, menic episode 19(33) 20 ¢ 40y 21 (343 60 { 36}
Bipolar I disorder, mixed episode 39 67) 30 ¢ 60} 40 (68 1 (64)
Camarbid CHDBD/ODE, Calepory, n {44) _ .
Yes 34 (59} 27 ¢ 54y qa(&5 - 0L (o0
No ' 2441} 23 { 46} 21 (3 68 { 40)

ADHD, Cartegory, n (98) :
Yes. 27¢4M 25{58) 33 (50 85 (50}
Na , (53 3(30 | W49 B4 (30}
App of ansel of bipelar disorder
Mean {SI) 169328 - 108(356) 109 (3.16) MO GE29)
Median _ 115 116 110 116
Range - _ 17} Gl . Gl @I
Yrs since anset of bipolar diserder . :
Mean: (5D) 2.2 (258) IS8 23(230y - 23258
" Median v 20 i0 240 28 -.
Range . @;15) ©;11) @9 @15y
Has{uﬁﬂ:ué at Sereening? : ) .
Yes 26 {43) 19 (38) 26 (43} 71 (42%
Mo 32 (55} 31 (&2) 3I5(5%) 93(5‘8’:1

ADHD=Anention Befice Hypenmmtv Disorder; CO=Coaduct Disorder; DBD=DNistupiive Behavioeal
Diserder; OND=0ppositioust Defiznt Disceder; 51 = stanwdard deviation; yrs = years.

In each group and overall, there were more subje;ts diagnosed with mixed episodes than mania,
irrespective of-age. Mean age of onset was about 11 years old. Almost half (44%) of the subjects
had an active comorbid psychiatric disorder. 60% of all subjects had some form of comorbid
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behavioral disorder (Conduct Disorder [CD], Di'sruptive Behavior Disorder {DBD] or

_ Oppositional I Dcﬁant Disorder [ODD]), and 50% were ADHD
The sponsor reports that the majority subjects had no active concurrent medical illness and no

t commonone being allergic/immunologic, and 17%

Treatmcnt and Dosages: s & e = _..__'_

Table 9. Summary of Mode Dose/Card Dlstrlbutlon durmg the Fixed-Dose Phase - %
_ (RIS-BIM-301: Intent-to-Treat Analysis Set) ~

Alisubjects Clayees P12 yemm : . |
a4} om0 HCE M |
53 B 3 |

1y 1(4 31
209 (9 - |
1¢3) 1{ 4 - |
46(8T 19 (55 17 ( 90 ;
47 17 El \
7(13] gy 4¢13) |
§(13) 3(18) 3010
1135 1{ & 6 {20
17¢57) 10 59) 1757
54 10 34
14(36) 430 10 ¢ 209
1 {1%) 603 - 4(1y
£{15) 3(19) 5015

, 23.(41) ?(3§ L‘ii#}
mwmm&mﬁmm Suatily e phs
dmmmr

Mean dbge of risperidone lower dose group is 1.8mg and mean dose of risperidone higher dose
group is 4.6mg. (See table below.)

L

& .
N
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Table 12 Protocol Devnatlons in Study RIS-BIM-301
S PLAGERO Muj-ﬁmg——llmlzﬁmg e i

Deviation ' m—ss; L e (u:m) @¥=169)

Intercarrent event™ _ }
Investigator mistske 0 e .. K _ . I

Intercurrent therapy 6( 16) 4( & 4(D Ty

Intercurrent fackidden therspy 6(10) 1( &) 4(D M8 ‘
Treatment deviation 2( 3 12 (24) o ¢ 15} 23 (14) : j
‘Wraong dase 2(3 12 (24) 915 23 (14 : |
Randomization devistion™ - 5% 1€ 2) (3 S( 5 %
Randomiration devistion 5(9 (2 (9 9(5)

Selection criterix nof met , 6(10) 5108) ) 15(9 |
Haseline disesse cond. out of Havits® 1(2) 1( ) 0 2( 1) 5
Selection criteria nat met® 5(9) e A 138 |

Nute Patmﬂgescﬂruhtdm&ﬂ&mb&of@;ﬂmmﬂmssmm

* Subject was given incomact sindy drug (used wraag box for the first 2 days).
b Subjects were dispensed wrong block of medication, or madomized with replacement medication.

|
“Baseline YMES score was 1ot betoreen 20 and 60. , ;
"Bxse]me YIRS dmsadb} 25% or increased by 503t fom screening. Alse 1 subject was hsted ag ,
'

|

EXCLUSION #4 AND #5 MET. WAIVER GRANTED? v
sub 22 rtf generated by dunm sas. ’ .
' j

Overall, up to 8% of subjects didn’t meet selection criteria and most of them had baseline YMRS

decreased 25% or more from screening.

The prohibited treatment given include psychodynamic psychotherapy, CBT, medications such f
as Abilify, four days post Lexapro (instead of five days), lorazepam, diphenydramine. ’ J

The problem occurred in randomization process are mostly due to wrong ass1gnment of
treatment group or wrong block of mediations.

Several patients also received “wrong dose at segment 3.” The sponsor didn’t define “segment”
in the submission. Upon request for clarification, the sponsor replied that “segment 3” i
basically the fixed dose stage, typically from Days [1-21.-

Overall, these deviations do not seem to affect the whole study process. '

Concomitant Therapy

A total of 77% (85/169) subjects had concomitant medications during the study. They are fairly
even distributed: Placebo 81%, risperidone low dose group 74% and high dose group 79%.

p
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In addition to above mentioned prohibited treatment as protocol deviation, numerous other
medications were given. The followmg table summarizes ,the ooncomntant use of psychotroplc

. medxcatlons

Table 13. Medications with Slgmﬁcant Effects on CNS Used Concomltanﬂy in
' Study RIS-BIM-301 (ITT Set)

Concomitant Medications Placebo | RIS 0.5- 2.5 mg | RIS 3-6 mg
Randomized N=58 "~ 'N=50 T N=61
“lorazepam 13 (22%) 5 (10) 8(13)
Risperidone "5(9) 2(4) 4 (7)
Hydroxyzine embonate 1 (2) 0 1(2)
Ziprasidone hydrochloride 0 "0 5 1(2)
Aripiprazole 1(2) 0 0
| Benzatropine mesilate 1(2) 3(5) 9(15)
Trihexyphenidyl hydrochloride | 1 (2) 0 0
Valproate semisodium 0 0 1(2)
Gamma-aminobutyric acid =0 1(2) 0
Topiramate 1(2) 0 0
Methylphenidate hydrochloride 0 0 1

Other-medications used that have clinical significance on mood states include levothyroxine
sodium (1, placebo group), epinephrine (1, risperidone low dose group), and corticosteroids or
hydrocortisons (3, RIS 3-6mg; 7, RIS 0.5-2.5mg) —among them, 3 were on systemic use

Efficacy Results

In the submission, the sponéor indicates the above data are restricted to subjects with Visit Day
- 21 Endpoint Data Only. Upon clarification, the sponsor explains that the data include those who
dropped earlier than Day 21, which means they are LOCF data.

The next table displays the change from baseline to the Day 21 Endpomt in total YMRS
consensus final score provided by the sponsor. s

Improvement in both risperidone dose groups was statistically significant compared with
placebo. Change in lower dose group (risperidone 0.5-2.5 mg) is even slightly more than that in
the higher dose group (risperidone 3-6 ing).

APPEARS THIS WAY ON ORIGINAL
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Table 14: Young Mania Rating Scale Adt;iescent Version (YMRS) Consensus Total
Scores Change From Baseline to Day 21 Endpoint _
o= r(RIs*BIMjop—Efﬁmqn[TT)— R T L s

® Patmneﬁu‘TothScmnﬂxsﬁnﬂ ] S

g > ¥ . o
Mean (SD) 31.0(7.46) 311 (5.97) 305(592) _ l
Median (Range) 31.0(19:45) 31.0.(16:44) 31.0.(20:44) I

Day 21 endpoint
N 57 49 60 . 1
Mean (SD) 21.9 (9.51) 12.6 (7.22) - 13.9 (5.70)
Median (Range) 220 (3:44) 120 ©30) 11.5 (0;40) . ‘

Change from Baseline . ° |
N : 57 49 . 60 , }
Mean (SD) 9.1 (10.95) -185®@.70) -16.5 (10.29) |
Median (Range) 8.0 (-36;22) -17.0 (-39;3) - -18.0 (-35:6) i

P-value(mimus PLACEBO)(a.b) , <0.001 <0.001

Diff of LS Meaos (SE) -9.2 (1.76) -8.0 (1.70)

95% CI (-12.69;-5.74) (-11.33;-4.62)

|
? Test for no difference between TREATMENT from ANCOVA model with factor(s) ‘|
TREATMENT base, invest diagn (type I SS). : “
® Pairwise comparison: P-vatues and CF assoctated wath Fisher'z I S} procedure. ' ’
N iz the number of subjects with both baseline and endpoint values for the parameter.
ymorsGlaxif gmemted by ymrun sas.

The following figure depicts the differences in the least-squares means £95% confidence limits
(that is least squares mean change in each risperidone group minus the least squares mean
change in the placebo group) for each center. The improvement of both risperidone groups is
greater than placebo for nearly every center. There seem no significant differences in score
reduction between two dose groups, except two to three study centers where the lower dose
groups seem to be better than the higher dose group.

APPEARS THIS WAY ON ORIGINAL
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Table 15. Subgroup Analysis of Change from Baseline at Day 21 Endpomt in Total YMRS

—————Consensus-Score-byDemographic- Vaﬂableb(RIS-BM-SOLJIIII‘ Analysis Set) .. IR i'

Change From Basdme at Bay 1 Endpumt in Tetal YBERS Sonre

PLACEBO .

RISEI-Gmg

Sex .
Female N 1077104 2 151 (706) 35 - _.17_1 ©98) ;
’ 4509530246 -~ STC1017-1.22) |
Male 2 50130 17 213(10.77) 25 -15.7(10.85)
147 (2043, 895 -109 (-16.98,4. 78y
NonWhite 13 -78(644) 14 -17.6(992) 10 137(12.52) s
‘ . -85 (-1684-0.11)* 8.9 (-18.68,081) *
White M 9501199 35 18909.73) 50 -17.19.83)
90(-1325:4.83)*** 8.5 (-12.40;-4.58y*+*
Race (Nan-Black versas Black) ’
Black 10 680547 9 -20.9 (9.60) 9 120(11.99)
15 (2294010 43 (-16.98:8:46)
Non-Black 47 96(1177 40 180 (9.77) 51 173 (9.88)
8.6 (-12.58:-4.63)*** 8.6 (-12.35;-4.84y<+*
Age
<12 years 2 6101107 18 -18.6 (10.00) 2 180 9.51)
~14.0 (-21.50;6.54)**+ 131 (19.71;-6.40)***
=12 years 33 113(1049) 31 1850969 36 15.6(10.80)
-65 (-10.88;2.03)* 5.1 (922103

* p value<0.05, *** p value<0.001;

trestment, investigator, diagnosis as Eactms and basehne iotal YMRS score as covanate.

N is the number of subjects with both baseline and endpoint values for the parameter.

Conmpansons between nspenidone and plaoebo groups based on ANCOVA with

Within either risperidone dose group, change of total YMRS consensus score from baseline to
Day 21 Endpoint in female patients is less significant than that in male patients; similarly, the
change is less significant in adolescents who are > 12 years old than that in those who are < 12
years of age. In either case, dose doesn’t seem to affect the magnitude of change in total YMRS
consensus scores. However, in the analysis of race groups, blacks in risperidone high dose group
seem to have the least effect size: 4

In the subsection of Subgroup Analysis, the sponsor presents the analyses of YMRS changes.
from baseline to endpoint by diagnosis, presence of comorbidities (ADHD and ODD/DBD/CD).
The following table displays the analysis by diagnosis variables: '

v
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Table 16. Subgroup Analysis of Change From Baseline at Day 21 Endpoint in Total YMRS
e Consensus Score by Diagnosis Variables (RIS;:BIM-301: ITT Analysis Set) —

- I’L&CEBO RJS0525mg ' . ’ RI“SS-timb . =
N Mean (SD) N = Mem(SD) - N Mean (5D}
Diff of LS Means (95% CI) . Diff of LS Mesns (95%.CD)
. Baseline total YMRS score )
" Baseline Diagnosis v .
. Mamc 19 DOE3ID— 19— 3LTESH— 2 3LLEID
Mixed 38 305(302) 30 30727 T 39 T2935 (514
Presence of ADHD . ;
No 31 W6@FN U 29.5 (6.02) 28 27.9 (495 '
Yes 26 326749 25 32.6(5.62) 32 327(5.86)
Presence of Comorbid CD/DRD/ODD ' ? |
No 24 209094 22 31.7(5.83) 21 285 (5.10)
Yes 33 318013 27 30.6 (6.16) ) 39 ) 315 (6.14) l
Change from baseline at Day 21 eadpaint in total YMRS score
Baseline Diagnesis I A \
Manic 19 68 (1127 19 -19:3 (10.17) 21 -19.0(9.21) i
-147 (—20.59;-&75)"* -13.1 (-18.93.-729)+*+ [
Mixed 38 2103 (10.74) 30 -18.0 (9.53) 39 -15.2(10.69) |
-G8 (—11 20;-2 46)* -3.6 (9.72;-148)* \
Presence of ADHD
No 31 £0(10697) 24 -183 (@.28) 28 -153.0 (9.26) ‘
o ) 90 (1381 414y 8.6 (-13:33;-3.95)*+*
e b Yes 26 -104(1099) 25 188 (9.73) 32 178 (11.09)
) 719 (-13.42;-2 46y -8.0 (-13.11;-2 88)*
Presence of Comerbid CD/DBD/ODD
No 24 11.7013) 22 -188(10.68) . 11 -15.8 (0.76)
-6.6 (-12;40;-0.8-9}* -5.0(-10.60;0.35)
Yes 13 1218 27 -183 (9.05) 39 -16.2 (10.66)
-123 (-16.80;-7 86)*** . -10.0 I413,-593)

* p value<Q.05, *** p value<0.001; Comparisons between risperidone and placebo groups based on ANCOVA with
treatment, Investigator, diagnosis as factors, and baseline totsl YMRS score as covariate {diagnosis not included in the
model for the subgroup Diagnoesis).
ADHD = Atfention-Deficit Hyperactivity Disorder; CD/DBD/ODD = Conduct Disorder/Distuptive Behavior
Disorder/Qppositional Defiant Disorder S
N is the number of subjects with both baseline and endpoint valnes for the parameter.

" ynrsffa rif penerated by yomen sas; ymrs09a stf generated by ymrum sas; ymrs1Oa rif genersied by yowmn s2s

The effect is larger in subgroup of mania compared to subgroup of mixed episodes. The
magnitude of effect was also larger in the subgroups with comorbid conditions of
CD/DBD/ODD compared to those without these combidities. Presence of ADHD did not make
any difference in terms of effect size.

. There is no key secondary efficacy variable defined.

Y
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_6.15 Efﬁcacy Conclusions

Both risperidone groups were effective in adolescents wnh bipolar dlsorder I change of prxmary
variable from basehne lS even shghtly more in the lower dose group than that of the hlgher dose

suolectsm?,ach‘of rlre rlspendonegroup)ethcstudy resultsuppen—ts{heﬁroposedela{m -The -

rapid recycling subtype is-not- mentioned-or-analyzed-in this submission.

For correlation of effect size and plasma concentration of active moiety, please refer to the
Agency Biopharmaceutical Science Reviewer, Dr. Andre Jackson’s review.

7 INTEGRATED REVIEW OF SAFETY

7.1 Methods and Findings

Deaths, SAEs, and dropouts are reviewed based on the summary of the following three studies:
supporting the safety claim for this SNDA:

1) RIS-USA-160: A pharmacokinetic study during which the subjects (5- 17 year-old)
took risperidone in a twice-daily doSing regimen at a daily dose of 0.01 - 0.08 mg/kg
(the maximum daily dose during the last 7 days prior to the PK-monitoring day was 4
. mg).
2) RIS-BIM-301: A double-blind, placebo controlled study in children and adolescents’
with bipolar [ disorder
3) RIS-234: A long term, open-label study in adolescents with schizophrenia

The incidence of common adverse events, changes in laboratory tests, ECG, welght height, and
BMI will be reviewed only based on the double-blind, placebo-controlled trial, Study RIS- BIM-

301.

7.1.1 Deaths
There was no death in Studles RIS- BIM—3OI and RIS- USA-lGO

[n the six-month open-label trial on chifdren and adolescent_s with schizophrenia, Study RIS— _ \)\5\
USA-234, one subject (#A36124) died from suicide after --===  of open-label treatment.
The following is the case summary provided by the sponsor:

“This 17-year-old white female, with a diagnosis of paranoid schizophrenia (PANSS total score
at baseline = 96) and no other relevant medical history, began-treatment with risperidone (0.5
mg/day) on 28 Jan 2005. The risperidone dose was adjusted until the dose reached 4 mg/day on
30 Jan 2005; the subject continued on this dose until 8 Feb 2005. The dose was increased to 5
mg/day on 9 Feb 2005 and to 6 mg/day 2 days later; the subject continued on this dose until 24
Feb 2005. The dose was decreased to 5 mg/day on 25 Feb 2005 and to 4 mg/day 2 days later; the
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~ subject continued on this dose until Concomitant medications included zopiclon.
On ===  the subject had suicidal thoughts (verbatim term.,. su1c1dal tendencies); the -

" risperidone dose was increased and the subject recovered from this event on © == . The
subject was reported to be doing much better and returned homé on. e On
== the subject committed suicide.”

—

Though the investigator considered this event unrelated to the study medication, it is hard to rule
out the possibility of. drug~relatednesﬂotally in'my opinion.. - == '

7.1.2 Other Serious Adverse Events (SAEs)

The sponsor reports no SAEs in Study RIS-USA-160,

For Study US-BIM-301, the sponsor reports the treatment-emergent SAEs during thé _treatme‘nf
period and within the 30 days of last medication; three subjects (5%) in the placebo group and

eight in the risperidone groups had SAEs. List of these SAEs of this study is provided by the
- sponsor in the following table.

" Table 17. Incidence of Treatment-Emerg nt Serious Adverse Events (RIS BIM—BOI ITT)

‘E_LJ—IJ.I.FYL-JUL - 5 2 Tt n.u-il.)rua nc(.

Study Phase: During treatment or withan 30 days of last medication
PLACEBO  RIS03-25 mg RIS36mg ALLRIS

AE System Organ Class (N=58} (N—SO) (N=6!) @=111)
Adverse Event Preferred Term n (%) n@%) . n (%) - n(%) i
Total ne. subjects with serious AEs 3(5) (& 5( 8 8( D
Psychiatric disorders 3(9 204 407 6( 3
Psychosis manic-depressive (P 1{2) 4D SRS
Suicide attempt 1{Y 2{(H 23 4( 4)
Manic reacfion 1D 0 i 0

Bady as a whole - geué.rsl diserders 0 0 - 12 i(n
Allergic reaction 0 0 (D 1(n

Respiratory system disorders 0 1(2) 0 ' 1(n
Asthma ¢ 1(H 0 IR VI
Bronchospasm .0 1(23 ¢ 11y

Note: Incidence ig based on the mmber of subjects experiencing at least one adverse event, nof the munber of
events.

AE= adﬁerse event; N = total sanple size; n = number with adverse: event, no. =number; RIS = ﬂs;amdonc
20060t grnerated by aerem sas.

There were more cases of “psychosis manic-depressive” as' SAEs in risperidone higher dose
group compared to the lower dose group and placebo — this reflects the same trend in.both age
groups: Age <12 years and> 12 years old. (Psychosis manic-depressive represents exacerbation
or worsening of bipolar illness.) The table below’is presented by the sponsor according to the
age groups of incidence of treatment-emergent SAEs.
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_His fasting baseline tnglycende level was’ 4.19 fnmol/L (noxmal range O 42 to 1. 67 mmol/L) that '

pathologlcal hmlts repeatedly, at Day 28 (4 mmol/L) Month 3 (3 ! mmoUE} and Month 9 (€} 96°
mmol/L). At Month 9, she was discontinued from the study because of multiple laboratory

-ASTlevels. In a
medication, the subject was admitted to the hosmtal because of ‘mild lab values abnormal,’
which lasted for 1 day.” Neither narrative summary nor CRF provnded exact lab values. A
search of dataset reveals the subject was on risperidone 1.5 mg and then 2mg daily. His ECG
showed premature atrial contractions on Nov.17, 2003 . His ALT was mildly elevated (65U/L, |
lab reference: 6-43 U/L) from the starting date and increased to 115 U/L at Month 9, J une 2,
2004; his AST was normal at first but increased to 101 U/L (lab reference: 11-36 U/L) by Month 5 ’
|

9. Total bilirubin remained normal (6—12 umol/l, lab reference: 3-21 umol/l) during the study S
course. Albumin was fluctuating from 46 — 53 g/1 (lab reference 33—49g/l). Nevertheless,

platelet count decreased from 299 (lab reference 140-400 giga/L) at the beginning to 226

(giga/L) by Month 9. Other lab values showed elevation on June 2, 2004 include LDH 493U/1

(lab reference: 53—-234 U/l), uric acid 547 umol/l (lab reference: 125 —488 umol/l), ALK 188 U/| |
(lab reference: 31-129 U/1), Cholesterol 5.55 mmol/I (1ab reference: 2.95-5.12 mmol/l). This O
event was considered probably related to study medication.—/ agree with the relatedness to the '
study drug but the reason for hospitalization is still unclear to me. Together with the patient’s

gender issue, the sponsor needs to provide further clarification of this case. ‘

Again, cases with suicidal attempts will be further reviewed in “Suicidal Analysis” in the - }
Subsection of Special Search. g

7.1.3 Dropouts and Other Significant Adverse Events

7. 1.3.1 Overall profile of dropouts

In Study RIS-BIM-301, overall, 92% (137/169) of subjects completed the study. The table
below summarized overall drop-out reasons and subject numbers; however, please note that
“other reasons” lumped “insufficient response, withdrew consent, noncomphance became

‘ineligible” as described above, including so-called “other” reasons. -

APPEARS THIS WAY ON ORIGINAL

-
-
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Table 20. Sﬁbject Disposition and Discontinuation Reasons (Study RIS-BIM-301)

Swmiy Placebo - RISOS525mg RIS I-6mg Fatal
RIS-BIRL-IGL, o {%4) o

Randoqsized 52 51% &1 176
ITT ' 58 50 Gl ' i
Completed 46{795 45(90) 46(TH 137 (81}
Drop oats due to LOB 2(3) o R~ £ 4@ —
Drop gty doe w0 ABs 4L 3@ © 1O 16% 7 (10)
Dirop oufs due to ather ressons 6 (18) @& IS - 11 (%)

. lmh;mmsmdmmwmmmzmm egarding YMES score,
(attzined 8 score of 19) and so did Bot Feceive stndy medication.
AB=sdverse event; ITT=intent to frest analysis set; LOE=}ack of efficscy.

There are more dropouts due to AEs in risperidone higher dose group than in lower dose group
(16% vs. 6%); the dropout rate in lower dose group is comparable with that of placebo group’s
(6% vs 7%). Overall, subjects in higher dose group had more dropouts than those in lower dose
group (25% versus 10%), regardless the reasons, although there were considerable subjects in
placebo group dropped out (21%) for various reasons as well.

Dropouts due to AEs mainly started from the second week. Below is a brief summary of
dropouts during the study course of Study RIS-BIM-301:

During the first week, two subjects were lost to follow-up: One in high dose group and one in

placebo group; Two other subjects in placebo group dropped out also - one due to adverse event
and one withdrew the consent.

By Day 10, three more subjects discontinued: One subject in low dose group dropped out due to

adverse event, another subject in placebo group did so because of insufficient response, and a
subject in high dose group withdrew consent.

During the second week, seven more subjects dropped out due to adverse events: Five in high
dose group, one in low dose group and one in placebo group. Additionally, in high dose group,
two subjects dropped due to insufficient response. One subject in low dose group became

ineligible and two more subjects withdrew their consents (one from placebo group and one in
low dose group). ”

During the last week, eight more subjects dropped out due to adverse events: Five in high dose
group, one in low dose group and two in placebo group. Insufficient response was the reason for

one subject in placebo group only, so was non-compliance. In high dose group, one subject lost
to follow-up.

In Study RIS-US-234, the sponsor reports that treatment-emergent adverse events leading to
dropouts were reported more often in subjects previously treated with risperidone than those
‘previously treated with placebo (10% vs. 5%). Furthermore, more subjects who were previously
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Table 21. Incidence of Treatment-Emergent Adverse Events With Action Taken of 1
_ Permanent Stop (RIS -BIM-301: Intent-to—Treat Analysns Set) \ - !

i B PLA~ msons:ng Rlsmmg ALLRIS T
AE System Oira Clric. g =58y @=50) @%=61) @111y
Adverse Event Préferred Term L n( % - n(@ nl%) .
Total no. subjects with perm stop med 4an 3(6e 101y - 1313 ‘
o /
Psychiatric disorders ) —1C2)— 7(A1) 8D ‘
- Somolme - 0 102 “n sy -
. Psychosis manic-depressive 3(5) 0 38 - (Y |
Aggressive reaction 0 0 1(D) iy ., 3
Nervoumess : 0 0 1(2) 1n . \
Suicide atterpt 2(3) 0 1(2) 1I(n :,
Centr & periph nervous system disorders 0 1(2) 1) 4(4) \J
Bradykinesia 0 0 1(2) 101" , |
Hyperkinesia 0 0 1(2) 10D |
Hypestonia 0 0 12 1y |
Speech disorder 0 0 1(2) TE N o
Vertigo 0 1(2) 0 (1) |
Gastre-infestinal system disorders 0 2(4) 33 5(3) \
Abdominal pain 0 1Y 1y () a
Nanzea 0 2( 4) 12 3P \
Saliva increased 0 0 (2 8] |
Vomiting 0 10 () 2D |
. !
Bady as a whole - general disorders 1 ) ] 1(2) 1 ‘
Allergic reaction 0 1(2) 11 |
Syncope : 1( 2) 0 0 0 5
|

Not&Iuadmxsbas&donﬁiemmberofsub}fdswﬂl&ﬂmeadmseemﬁmﬁbemmbaofm&
AE adverse event; med = medication; N = fotal saniple size; n= mnnberm&mdve:seevuﬂ;ne = mmmber; |

= permanent; RIS = ngperidone \
aeN.rtf generated by semun.sas. . . ]

The incidence of treatment-emergent adverse events leading to permanent dlscontmuatlon of’
study medication was similar in the placebo and risperidone 0.5-2.5 mg treatment groups, and
approximately doubled in the rlspendone 3-6 mg treatment group.

The following table provided by the sponsor lists the AE:s that led to permanent discontinuation
of study in Study RIS- 234 ;
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Table 22. Incldence of Treatment-Emergent Adverse Events With Action Taken of
_ Permanent Stop (JNJPRD-—TRIAL RIS- USA-234 Intent—to—Treat Analys:s Set)

1 ! {

& [ €

& i
T increased 0 1(=1) 1<l
Phiosphstzse alkeline increased ] 1¢=1) 1¢<1y
Weipht mmease 1(2) o 1(<1y
Body a5 s whale - genersl dsorders a 1{=L F (=1}
Injury G 1(<I) 1 (<1}
Carifiovascalsr disorders, general 1(% g , 1<)
BCG sboommel : 10y I T2
Endscring disarders a 1¢<1y’ I {1}
Hypa'mukcm @ 1{<I) L(<=1)
Q 1{=H 1 {1}
o [ I T

Subject A36284 is a 17-year-old Asian female, with a diagnosis of undifferentiated
schizophrenia and no other relevant medical history. She was started on risperidone (0.5 mg/day)
on Jan 27, 2005. The dose reached 4.0 mg/day on Feb 1, 2005 and remained on Feb 2, 2005, on
which day, she developed dyspnoea (verbatim term, breathlessness) and had an abnormal ECG
(verbatim term, prolongation of QTc¢). Her ECG interval values and overall evaluation are
summarized in the table below, provided by the sponsor. Consider her QTcB interval values met
the CPMP criteria for borderline QTcB interval values (451 ms to 470 ms for female subjects),
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she was discontinued from the study after receiving 7 days of open-label risperidone treatment.
The two adverse events (abnormal ECG and dyspnea) resolved on Feb 10 2005 and Feb 4, 2005,
_respectively. No concomitant medlcatlons -were reported. = AN

Table 23. ECG Results of Subject A36284 |

, Day 1 . Day7 © Day7 Dy7  Dey® 1

_ Puremeter _  27Im 0 2FH 20050 2R2005° 3%2@@5‘* 10 Beby 2005"
m(mﬁ’/qm/ng 3R 362" 00 L
QTcB (meec) 432 R 456 5F 44 : ]
QI {msec) 424 416 424 43 DE. [
QTcID (msec) 435 a6 - 43 a7 |

BOG Evabation - ; &

Hesrt rate (bpm) 67 -

——daﬁnstmhhfe,m vt moemal lamits

& Open-lsbel basaline; measuresment obéained by MDS Pharms Services
¢ et &ECEJP mﬁmmﬂwho:tkmhm({ltﬁ interval vatue for Emale qubjects (351 te470ms) \

Two subjects h_ad elevated SGPT: One of them was Subject A36205 who discontinued the study
primarily due to weight increase (from baseline 35.8 kg/m2 to 41.4 kg/m2 at Month 6 endpoint). -
The sponsor reports the subject’s ALT was 63 U/L (lab reference 6-43 U/L) and AST 41 U/L

(lab reference 10-40 U/L) at Month 4. No value for Month 6 endpoint or total bilirubin value is |
provided.

Another subject, Subject A36363, is a | 7-year-old Asian male, with a diagnosis of \
undifferentiated schizophrenia and currently active insomnia but no other relevant medical : '
history. He began treatment with risperidone (0.5 mg/day) on Jul 14, 2005. The dose was

increased up to 5.0 mg/day on Jul 19, 2005 and it remained until 26 Jul 2005. But, on Jul 14,

2005, his ALT was elevated (see chart below, provided by the sponsor) (verbatim term,

abnormal lab values =2 times SGPT values). He was discontinued from the study because of

ALT increased after receiving 13 days of open-label risperidone treatment. A summary of the

subject’s ALT (SGPT), AST (SGOT), GGT, and LDH levels is provided in the table below."No

total bilirubin value is provided. He was considered recovered from the event on Jul 27, 2005.
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Table 24. Liver Functlon Test Results of Subject -
R AT R T = A36365 e M S A AR P S

H-—- Mﬂﬂ'ﬂgﬂﬁlﬁi of the: msmmsl '

a Open-lsbel basekine

Subject A3 5-_3,62 is a 16 year-old Caucasian female who was hospitalized for psychosis during the
initial period of treatment and then developed “lactation nonpuerperal” after being treated with
nspcrldone (up to 4mg) for 148 days. The subject was not recovered at the time of reportmg

Subject A35113isa 1 7-year-old Caucasian female who was discontinued from the study after
receiving 269 days of risperidone (up to 3mg/day) due to hyperprolactinemia shown as the
followmg

Table 25. Results of Serum Prolactin Level of Subject A35113 -
D4 Dy Mak} Mok

Parameser - NommlRamee  2Sa0F - 6000003 B Tl
Palctin(pel) 130  L2DH  050H m@:H BHE
H=ghove the upper limit of §e nomms] range

& Open-lsbel taseling

She was not recovered at the time of reporting.

7.1.3.3 Other significant adverse events

In Study USA-160, seven subjects (two children and five adolescents) réported a total of 10
adverse events. None séems to call for special concern. Four of these subjects are reported to be
recovered after one day.

In Study RIS- BIM—BO[ one subject in placebo group had syncope. Both somnolence and fatlgue

are the most common adverse events (see next section on Common Adverse Events). The table
below displays the incidences of these two AEs in each treatment group.
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Table 26. Incidence of Treatmen.t-Emergent Somnolence or Fatigue ; i
(RIS -BIM-301: Intent—to—Treat.Analggls Set) I

\x\hrmxu-.:ux Bl Withels op BAW. I PIErt3

i o Y
P‘LACEBO RIS0.5-25 mg RIS36mg = ALLRIS
®=58) N=50) ¥=61) M=111)

Adverse Event Preferred Term n (%) n (%)  n(%) n (%) i
Totat no. sebjects with A /J
su-m;ng’[encev or fatigue ) X @ b B MﬁZ) — 45( 74)7//71(/64)//

7 : 11(19) 21 (42) 34 (56) 55 (50)

Fafigue - 2( 3) 9(18) 18 (30) 27 (24) !
Note: Incidence is based on the number of subjects experiencing at least one adverse event, not Me
pumber of events. 2
N = total sample size; n = number with adverse event; no. = number; RIS = uzpendone _

2635 1tf generated by aerun sas.

There were no differences in overall incidences between age groups, though fatigue was more
commonly (8/32=25% of subjects) reported by subjects >12 years of age than by subjects <12 \
years of age (1/18=6% of subjects) in risperidone lower dose group. In risperidone higher dose

group, incidences of fatigue were similar in subjects <12 years of age (7/25 = 28% subjects) and
>12 years of age (11/36 = 31% subjects). :

The severity of these symptoms increases with the increase of risperidone dosages. More S
subjects in risperidone higher dose group dropped out due to somnolence than the lower dose

group (4:1). However, no subject dropped out due to fatigue and most of the cases were mild in l
severity.

The occurrences of these two AES are also earlier than those in the placebo group. The following

figures depictures the time to first occurrence of somnolence and fatigue, respectively. Note that
the time is measured in days.

APPEARS THIS WAY ON ORIGINAL
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The durations of somnolence or fatigue are longer in risperidone treated groups than those in

placebo group. The following table displays the duration Df somnolence and fatigue. | ‘

~Table27. Number of Days and Percentage of Total Duratlon ‘with Somnolence and Fatlgue - ‘\
‘ \ (RIS-BIM-301: ITT Analys;s Set)l !

\
—PLACERO — RISG515mz -RIS34mg- —ALLRS— .
| M=) @ o) )
Total days with somnolence L e ey
N 4 ¥ ] B 7l 55 :
. Mean (SD) I3ES 8.0 (7.06) 12615 1548 - 1
Median ' 30 T4 15 F1 |
Range 15 3 (=) (123) b :
4 of tefal duration with sommolence , | _ |
N H 3 o on 55 5
Meas (SD) S B9QIE) AREI3L) 43I0 4330014 |
Mediag 318 133 386 316 , \
Rasge G (4:100) @:100) €4:100) , :
N 2 g I 37 .
Meas (5D} L0 12714} 13(.73) 16(6.11} \1
Median 10 50 60 18 1
Range () @ (1:16) (120 |
& of fotsd darstion with fatizne l\
N 2 & 1% 7 N
Meas (SD) 620247 4833353 10788 IBIQWEE \
Mediag 6.3 381 HE ig4 A
Range 58] (5:100) G50 (5:100) - \
N = total sanple size; RIS = rispenidone; $D= standard deviation
526t punirafed by zedumis 2s. - -
_ l
Among 83 subjects who reported treatment-emergent somnolence or fatigue, 12 subjects . \
reported both events. However, the sponsor reports that there was no overlap in the course of -
these events, that is, no subjects experienced fatigue with concurrent somnolence.

According to the sponsor, most of these episodes of fatigue or somnolence resolved while the
subjects were on treatment except for four subjects who recovered from the event more than 4

days after the last treatment.
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7.1.4 Other Search Strategies

< 7.14.1 Suicide analysis . ' ' D |

F WHO- referre‘dTéi‘m  the sponsor reports that the scarchmeludes%he«feliewmg%xt stn -

3 &

“suicid”, “overdos”, “injury’” or “aggress”. : = =k . I

For verbatim term, the sponsor includes the following text strings: ““cut’, ‘contus’ , ‘wound’ , _
‘aggres’, ‘agres’, ‘fall’ (except ‘falling asleep’) , ‘broke’ , ‘abras’, ‘accid’ , ‘alcoh’, ‘intox’, ‘injur’, ' i
‘sprain’, ‘trauma’, ‘bit” , “black eye‘, ‘bruis’, ‘bump’, ‘burn’, “fractw’, ‘fr.” , ‘commotio’, ‘disjointed’ , '
‘drinking’, ‘beverage mtake’, ‘overdos’, ‘harm self’, ‘lacerat’ , “fell’ (except ‘fell asieep’) , ‘hair pull’,
‘grazed’ , ‘haematom’, ‘hematom’ , ‘head butt’ , “head hit’ , “beat on’ , “hit by car’, ‘self’, ‘suic” , ‘hurt *,
‘hurt(* , ‘inflict’ , ‘torsion’ , ‘*knowingly destroyed’, ‘damage’ , ‘lesion’ , ‘impact’ , ‘scratch’ , ‘chipped’,
‘ car ¢, ‘sexual abuse’ , ‘sexual assault’ , ‘dislocation’ , ‘skin tear’ , “smashed’ , ‘throwing objects’, A
‘tongue chew’ ‘twisted’ ", “violen® , ‘attempt’ , ‘gas’ , ‘hang’, ‘hung’ , ‘jump’, ‘mutilat’, ‘shoot’, ‘slash’,
‘poison’, ‘asphyxiation’, suffocatxon ‘ficearm’.” :

The table below provided by the sponsor displays the events coded to suicide attémpt and were ,
classified as treatment emergent with the definition of occurring during the double-blind phase of ~
the study or within four days of the last dose of the study medication.

‘Table 28. Ovefvigw of Suicide Attempts (RIS-BIM-301: ITT) ‘ ': _ F
PLACEBO RIS05-25mg RIS 36mg ALL RIS
(N=58) &=50) ®=61) =111}y

n , n n n ‘
Events reported as SAE with anset 3 ; g 2 2 : ) >

=4 days of end of treatment

Events not mported as SAE wath 3 1 2 3
onset <4 days of end of freatment -

Exents. reported as SAE wath onset 0 2 g 2
=4 and <30 days of end of treatment : :

The sponsor evaluated suicide cases using the following two ratings:

APPEARS THIS WAY ON ORIGINAL
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Table 30. Incidence of Treatment-Emergent —S-u'ic"lde-R'elated Adverse Events Accorduig to

s ~M_.‘_Co1umthmc1deAn;Lys1sA(STUDYRIS-BIM—SOI ITT Analysns Set) ~

Y

Study Phase: TREATMENT _

PLACFRO RIS0S52S RIS36MG . A_ILRIS

_Columbia Score FINESBY :

Adverse Event Preferred Term: - () N{%%) v DR 1§ v )
Total no. subjects with swiciderelated 3 ( 9) 5C10) T 12010
AE L - T = el

03 SUICIDE ATTEMPT 1(2) 0 o 0
SUICIDE ATTEMPT 1) 0 0 - a

04 SELFINFURIOUS BEHAVIOR, 1(2) 0 ) 1y
INTENT UNKNOWN N

SUICIDE ATTEMPT 1(2) 0 EETE 1¢ 1)
05 SUICIDAL IDEATION 0 1(2) (s 4( 4
SUICIDE ATTEMPT 0 1(2) 1(5) 4( 4
08 OTHER: ACCIDENT 2( 3) (6 1(2) 4(H
FAIL . ' 0 12 0 1( 1}
DNIURY o 2¢) 1 4 1(2) 3( 3)
09 OTHER: PSYCHIATRIC 3¢ 5) 0 3¢ 3) 3( 3
AGGRESSIVE REACTION 3( 3) 0 3¢ 5) 3(3)
10 OTHER: MEDECAL 0 10 0 (1)
INFURY 0 1(%) 0 I(H -

Note: Incidence 15 based on the number ofsubjeds experientang at least one adverse event, not the mimber of exents.
a3 Hif generated by asswic.sas. )

- The sponsor lumps not only the incidences of suicide attempts, suicide ideation, and self

injurious behaviors but also accidents such as fall and injuries as well as aggressive reaction as
“potentially suicide-related events.” -- This over inclusion is unnecessary and inappropriate in
my opinion. The sponsor needs to separate the events of completed suicide, suicide attempts, and
suicide ideation from other categories in the analysis, although one can’t totally exclude true
suicide from those who had self-injurious behavior with unknown intent, esp. in chlldren and

- adolescents.

Clearly, there were more subjects with suicidal ideation in risperidone groups (4% vs. 0 in
placebo group), esp. the higher dose group (5% versus 2% in lower dose group) although based
on this table actual suicide attempt only happened in one subject in placebo group and none in
risperidone groups. Added together, the incidence of these two categories (suicide ideation and
attempts) in each treatment group is: 5% (3/61) in risperidone higher dose group, 2% (1/50) in
risperidone lower dose group, and 2% (1/58) in placebo group. Again, the incidence of suicide in
risperidone treatment group, esp. the higher dose*group, is higher than that of placebo group.
However, the study has low power to detect this: ‘Due to the small number of subjects, these
differences (p-values) are not statistically significant enough.
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The table below provided by the sponsor displays the analysis of so-called treatment-emergent
“serious” suicide-related events. Again, subjects in risperidone groups have higher rate of
_ suicidal ideation as well as behaviors of unclear- mtent e

Table 31. Incidence of Treatment-Emergent Serious Suicide-Related Adverse Events
According to Columbla Suicide Analysis (STUDY RIS-BIM-301: ITT Analysis Set)

EEN ANZT  AAMRNAT & SRIEL ATABEE. 2NN BAEveDEL G mm,u

mm nmm;‘immm N TTHE

BIG . .
Cdmnhuﬁan : : =3%j (=303 QHLE_} _ {'E:il!l)
Advars Foont Profemd Tm ={%) N = {5} o {%)
Twtsl no. sabfects with sedams AT R E Y R W9
' 1D @ o o
1I{} . @ ' @ 0
94 SELF INTURIOUS BEHAVIOR, G {3 {%H I
INTENRT URERGWR :
SLICTOE ATTEMPT @ {3 I3 €2y
05 STRCIDA L IBFATION v g 1{3 {3 1Y
SUICIDE ATTEMET g {3 1{3H IExH
Reto: Incidonos 33 basel on e merdsar of sehjocts. exposiosting 2t kst one sdvemse oat, nat the mrefar of mmntx.
A=32 of geirrated By EoRen s

[n the placebo group, the attempt made by Subject A30112 was not regarded as serious after the
start of treatment but the treatment-emergent suicidal ideation of another subject’s (#A30289)
was regarded as serious. Both were withdrawn from the study.. Since subject A30015 had
suicidal ideations before the start of treatment, it was not counted.

Similarly, though Subject A30347 in the risperidone 0.5-2.5 mg group had suicidal ideation, it
was not regarded as serious while receiving 0.25 mg risperidone during the dose-titration phase.
This adverse event resolved the same day and the subject completed treatment, receiving
risperidone 1.5 mg in the fixed-dose phase. —This case is probably not {reatment unrelated.

All 4 treatment-emergent adverse events coded to suicide attempt in the risperidone 3-6 mg
group were actually suicidal ideations. Two of them were regarded as serious adverse events:
Subject A30250 had suicidal ideations while receiving 6 mg risperidone, which resolved within
12 days after the subject was withdrawn from the study; and Subject A30345 had suicidal
ideations while receiving 3 mg risperidone, but completed the study as planned and the adverse
event resolved within 5 days. The other 2 subjects (Subjects A30014 and A30249) experienced
suicidal ideations and resolved on the same day; both these subjects subsequently completed the
study as planned—they are likely unrelated to the treatment.
Three additional subjects had serious adverse events that were coded to suicide attempt but onset
>4 days after the last dose of study medication and so were not classed as treatment emergent.
Subjects A30013 and A30185 in the risperidone 0.5-2.5 mg group were hospitalized, with
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Table 32. Incidence of Treatment—Emergent EPS-Related Adverse Events by Grouped
Term (RIS BHVI-301 ITT Anal sns Set)

mmm;m ) :
PLACERO mms::g E‘E}-&mg AL RIS
Grouped Term =58 @ @l =gy
Adverge Bt Preferred Tepm: B (%} 4 o (%) oAl
Totslng. satijects wiff af least S
ooz EPS related adverse event (S 4y 158 El'ﬂ
(3 “ay B(13) 11{11}
3 (4 My e
Q. G (3 5(%
@ ¢ e MUY
¢ (i (D IT@)]
0 0 (% un
1( % ¢ £H HY
(Y ¢ 2D HY
1( 3 W3 HY (D
{3 1(3 Iy A4
& a 1I(® T¢I}
Tremor e ¢ 23 (Y
Trenee ] ' & U FH 2(H
%WEMmkmﬁszﬂMWmMm&m&
i@?ﬁgﬁnmdlfgmm

Parkinsonism includes extrapyramidal disorder and bradykinesia. Both risperidone dose groups
have higher incidence of dystonia. Incidences of all other symptoms of all category listed are
significantly higher in risperidone higher dose group than those of lower dose group as well as
placebo group. — They appear to be dose-related. There was no report of dyskinesia and the
sponsor reports that there was no case of tardive dyskinesia. Overall, the incidence of EPS-
related AEs were 25% in tisperidone higher dose group, 8% in risperidene lower dose group,
versus 5% in placebo group.

When separately analyzed by two different age groups, both risperidone dose groups showed
significantly higher incidences of EPS-related AEs compared to placebo group in age group of
<12 year-old, while in age group of > 12 year-old, higher overall incidence is only seen in the
risperidone higher dose group. Individual category of symptoms, such as dystonia and
parkinsonism, the incidences are higher in risperidone treated groups compared to placebo group,
regardless the age groups. The table below is also provided by the sponsor showing incidences
of EPS-related AEs by age group.
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Table 33. Incidence of Treatment‘Emergent EPS-Related Adverse Events by Grouped
o s bl ¥, | bv y.Age Group. (RIS-BIM 301 iTT AnalySIs el e
3 'ﬂmm R

m H‘Edj-limg KIS 3-6me ALLRE

¢ e
" (1) 2 Ay " , ‘ )
@ (g (4 I 5
¢ (& 1(4 203 %
G 1(§) -’y ES )
o 19 1D |
@ | 1(6} (4 i) |
a e 1( 4 (Y
& ¢ - 1¢4) (%
& : @ 1{4) 1(H
Tremar _ @ ¢ (4 I
_ - PLACEBO ﬂl’.‘iﬁlj—ling RIS 3-6mg ALLRIS .
Arhers: Pyent Prefered Tam o33 n('.e'-.a nex‘g _ n (%) i
Ape i Classes: =12 years. '
Tataﬁw.mﬁggﬁsmﬂuim -
; - event (9 2( & 113 1319y
(W 2( 6 SCIT LT ¥ |
1(3 1(3 40113 {7
i} ¢ G 2 »
@ (& 1¢3y 34
g L €3 LD
@ g 1(3H I{1
1( 3 ¢ Ny - M
1(-3} @ 3( 8 34
(% g 2( & (3
1y ¢ 2{ 6 I
i’ @ 1(H L)
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The next table is provided by the sponsor presentmg the analysis according to two weight
groups: Those > SOkg and those <50kg at start of Study

R =

Table 34 Inmdence of Treatment—Emergent EPS-Related Adverse Events by Grouped
' Term by Weight at Start of Study (RIS-B] BIM-301 ITT Analysis Set) ‘

Stu&yPhsr'ﬁuhm
: RISG525mg - . RiS36mg . -

//@M&Q‘)T’@JWMM w;w«:amam;rrorwﬂmﬁ)

/Groupd'ﬁm 30k (E50) C<S0ke 0k RS S0k 30k (EID) <Mk 50k

Adverse Event Preferred Term n(%), (Hl) Q=) o) @) @81 o0 ) NHED sl (B39 @ED)

Total pe. subjects with at Jeast
1 EPSrelated adverseevent  3(5) 0 1] 48 3(19) 1(3) B 40 U 1Ban (19

1( 3) 4(8) 3(16 1(3) §(13) 10y 6(15) I2(1Y) 5(B)  7(19

Dystozia Yy o

Hypertoaz Iy 0 18] ey 2y 0 (Y Y 40 Y 49
Dyslosis R T O AW WY AD MY WD S MDY
Tetany 0 0 0 o 0 0 W) 6 NS MY o 2y
Larmpims ¢ 0 0 0 0 0 iy 0 Y Yo 1
Misde cofracbionsimwobtay 0 0 0 00 0 Ky o Wy Ky 0 1(1)
Abothisia ) 6 1y 0 0 0 4D o O Y 0 4§
Hypekina Y 0 Ky 0 o 0 IO R T B (9
Pukimenicm ) 0 1Y D WD 0 KD 309 KD (9 40 LD
Etprmdddscds () 0 1Y Y 1) 0 Y10 1) 4D NS 1D
fadiaeiz o 0 0 0 0 0 Y uH 0 Wy 1y o
Treie o 8 v 0 0 WY WY WY qY Y I
Tremor o 0 0 0 0 WY W) WY MY WY uY

Note: qudmcelsba:edonﬁummberofsnbjedsexpen&-un_nkﬁtonemmﬂr_uoﬂhenmbuofevenh
EPS = extrapyramidal synmtons; N =tfotal smple g2e; n = number wath adverse event, no. = mmber; RIS = nispendone

se0Tweight rtf penetad by senm sas.

In risperidone lower dose group, those who weighed <50kg had higher incidences of EPS related
events. In risperidone higher dose group, the incidences various among individual category of
symptoms, however, incidences of parkinsonism and tremor are higher in those who weighed <
50 kg than those weighed > 50 kg; incidences of dystonia and akathisia as well as overall
incidence of all EPS-related AEs are higher in those who weighed >50 kg.

Rating scales for EPS, including AIMS" SAS?, and BARSB, were applied at Screening, Baseline,
Day 7, 14, and 21 or Endpoint. Changes of overall scores of these scales from baseline to
endpoint are provided by the sponsor in the next three tables.

! Abnormal Involuntary Movement Scale
’Simpson-Angus Scale
’Barnes Akathisia Rating Scale
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7.1.4.3 Potentially Prolaetin-Reiated AEs

A total ot SIX sm)Jects in btud)TRIS?IM“SOTdeveloped“lreatment'emergentpotentiaﬂy

prolactm -related AEs: Five are females (three in nsperldone hlgher dose group, one in lower

Tﬁblﬁ8f[ﬁidm’t?eatment-lﬂmergent Prolactin-Related Adverse Events
(RIS-BIM-301: ITT Analysis Set) by the Sponsor — -

o FIS6525mz RiS3Gmg ALL RIS
AE Systerm Organ Class NS0 N=51y =111y
Adverse Event Frefered Term (%) . nf%Ey - n (%)
Total no. subjects with ‘
prolactin-related AFs (2 2( 4 (S 5(%
Reproductive disorders, female 12 Y 3(S) 4D
Laciation: nongaesparal [} 1(3 (R 1{ )
Breast enlsrgament 1{ 2) (4] Q i}
Breast pain femslp _ C1(D) 0 iy ¢
B@pradnnweimr&en,mlt 0 (2 ¢ 1(n
Ejaculstion disorder : 0 I s 0 itn

Na%e.Mmubmdmﬂmmm&rd@;&ﬁmmgxtmmmwammmm
of exents.

AT = sdverse eveat; N = total sarople size; n= nummmammeeea:n@'mmﬁerm nspendnne
aell:ﬁg&aaﬁﬂb}m . _

Days to onset of these events range from 4-22 days of treatment; onset doses of risperidone
range from 2-4 mg. All risperidone-treated subjects who experienced these events are > 12 year-
old.

Serum prolactin was measured at Screening, Baseline (Visit 2, if the baseline visit was >7 days
after screening), and at Visit 6 (Endpoint). Prolactin level at endpoint almost doubled that of
baseline in the two subjects of risperidone lower dose group and increased by 5-13 folds in
subjects of risperidone higher dose group (See Clinical Chemistry subsection in the Section of
Laboratory Tests for details.)

According to the sponsor, no subject discontinued the trials due to prolactin-related AEs.
However, the events of the subjects’ in risperidone higher dose group had not been resolved by
the end of the study; retrograde ejaculation observed in a 14 year-old male subject (#A30315) in
risperidone lower dose group didn’t resolve, either.

-
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7.1.44 Glucose Metabolism Related AEs

. The. sponsor reports-there-were no glucose-refated adverse évents in Study RIS- BIM-301. Details

on serum glucose levels can be found in clinical chemistry subjcctlon of the Section of
Laboratory Tests.

It is only a 3-week study. It is unlikely to show risperidone effect on glucose metabolism with
resultant adverse event in glucose metabolism. Nevertheless,-previous studies-on children and

—————adolescents with autism did show significant increase in weight and BMI, and even height.

Considering the difficulties of conducting placebo controlled long term trials, future
epidemiological study in this population will be needed.

7.1.4.5 Weight and BMI

(See subsection 7.1.15 Assessment of Effect on Growth) -

7.1.5 Common Adverse Events

7.1.5.1 Eliciting adverse events data in the development progratﬁ

Common AEs are summarized based on the only acute, placebo-controlled trial, Study RIS-BIM-
301. According to the protocol, all AEs that occurred between the first study-related (excludmg
signing the consent form) and the last study-related procedures were reported. Any safety
information that was spontaneously reported by an investigator beyond the time frame specified

was also to be evaluated by the sponsor. Though not specifically stated, it appears the AEs were
reported spontaneously.

7.1.5.2 Appropriateness of adverse event categorization and preferred terms

The sponsor used WHO-preferred terms to categorize adverse-events that started during the

double-blind phase of the study or with onset of within 4 days f the last dose of study
medication. . '

Upon examining the AE dataset, the codmg from verbatim to preferred term was appropriate.
otherwise, except the following:

Extrapyramidal disorder includes all the following: Stiffness at different joints, cogwheeling
rigidity, festination gait, and “hype(?).” However, verbatim “EPS-Neck stiffness only” was .
coded as hypertonia; similarly, arm and leg stiffness, and some other cases of mild stiffness at
elbows, neck, or shoulder were all coded as hypotonia instead of EPS. Thus, it is hard to
differentiate the differences between these two terms. Moreover, verbatim “stiff jaw” was coded

as “tetany” and thus not included in EPS categori. Likewise, tremor or shakiness were coded as
tremor and not counted as part of EPS symptoms.
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N = total sample size; 5 = umberwrﬁudamseewstno =namher, RIS = risperidons

1135 Identifying'common and dr.ug-reldted adverse events

In this submission, the sponsor defined common and drug-related adverse drug reactions are defined as
those reported in 5% or more of risperidone-treated pediatric patients with bipolar disorder, showing only
those adverse drug reactions that were either not reported in the studies in adult patients with bipolar
disorder or that were reported at > 2 times greater frequency. than in the adult bipolar disorder studies.
(See table below.)

APPEARS THIS WAY ON ORIGINAL
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Table 41. Adverse Events of > 5% in. Elther Treatment Group AND Twnce of Those in »
== i e Dvaeeboi;fﬂup:(R[S:BlM:éﬂl, e el e, e s i pmeont el
o PLACEBO ‘RIS 0. 5-2 Smg RIS 3-6 mg - ‘
AE System Organ Class . . - (N=58) (N=50) (N=61) - |

- ——'*Tmzﬂm"sub]m ther"Es . |
O Peychiatricdisorders 20" 34) 2448 45(74) -
Somnolence - 1L ( 19) - - ‘21 (42) ——-34(56)
-Anxiety 2(3) 0 - 5(8)
Appetite increased 1(2) 2(4) “4(7) \
Suicide attempt 2(3) 1(2) 4(7) J
Centr & periph nervous system disorders 22 ( 38) 27(54)  34.(56) 5 |
Dizziness . 3(5) 8 (16) 8 (13) J
Hypertonia 1(2) C2(4) 5(8) . : !
Hyperkinesia - 1(2) 0 4(7) ' I
Extrapyramidal disorder 1(2) 1(2) 3(5)
Dystonia 0 3(6) 2(3) \
Gastro-intestinal system disorders 14 (24) 25 (50) 26 (43) i
Abdominal pain 3(5) 9(18) 9 (15) , ‘ i
Nausea : - 4(7) 8 (16) C8(13) : ‘
Diarrhea ' 1(2) 4(8) 4(7) e
Dyspepsia 2(3) 8 (16) 3(5) 3
Body as a whole - general disorders 13 (22) 18 (36) 23 (38) .
Fatigue 2(3) 9(18) 18 (30)
Injury 2(3) 3(6) 1(2)
Respiratory system disorders 12 (21) 12 (24) 17 (28)
Dyspnea : 0 1(2) 3(5)
Pharyngitis ' 3(9) 5(10) 2(3)
Sinusitis 2(3) 3(6) 1(2)
Skin and appendages disorders 3(595) 5(10) 7(11)
Rash 1(2) 0 - - 4(7)
Heart rate and rhythm disorders 1(2) 0 6 (10)
Tachycardia 1(2) 0 3(5)
Reproductiife disorders, female 47 1(2) 4(7)
Lactation nonpuerperal g 0 1(2) 3(5)
Urinary system disorders .0 0 4(7)
Urinary incontinence ‘ 0 0 3(5)
Vision disorders - 243y 3(6) 4(7)
Vision abnormal 0 2(4) 4(7)

*Bold typed ones indicate at least twice of the incidence than those of placebo group.
Thus, applying the Division criteria for TEAEs (incidence > 5% and twice of those in placebo

group) and comparing with what the sponsor submitted, reveal the following additional TEAESs:
"Suicide attempts, injury, hypertonia, hyperkinesia, dystonia, extrapyramidal disorder,
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pharyngitis. (The term injury basically mvoives from abrasion of knee or skin tear, to scratched
leﬁ cornea or broken arm. )

Additionally, as recommended to the sponsor for other applications related to this study drug
before, the individual symptoms of extrapyramidal disorder should be lumped under one term as
extrapyramidal disorder. Thus, the incidence rate should be recalculated as 23% (14/61) for
risperidone higher dose group and 12% (6/50) in the lower dose group versus 5.1% (3/58) in
pm&o,group///’//’“

7.1.5.6 Additional analyses and explorations

Dose dependency

Overall, subjects in risperidone high dose group (3-6 mg/day) developed more treatment-
emergent adverse events, esp. suicide attempts, tachycardia, lactation nonpuerperal, urinary
incontinence, dyspnea, and rash compared with those in risperidone low dose group (0.5-
2.5mg/day). '

The most common TEAEs in risperidone lower dose group are: Somnolence (42%), fatigue
(18%), abdominal pain (18%), dizziness (16%), nausea (16%), and dyspepsia (16%);
Somnolence and fatigue also topped the list of the most common TEAE:s in risperidone higher
dose group (56% and 30%, respectively), followed by abdominal pain (15%), dizziness (13%),
and among others. '

Demographic analysis

[n response to our request sent through filing communication on Mar. 2, 2007, the sponsor
submitted demographic analysis of AEs as part of the response. The followmg are the ﬁndmgs
of Breslow-Day analysis provided by the sponsor:

Age: No significant odds ratio differences in age group analysis (ages 10-12, 13~15, andl6—l7
year-old) provided the sponsor. -

Gender: Odds ratio of “dizZincss”- seems to be significantly different in risperidone lower dose

- group (p=0.037), whereas “vomiting” appears significantly more in male subjects of higher dose
group (p=0.033). No other significant imbalance of odds ratio between the gender groups
observed.

Ethnicity: The sponsor reports that no Native Hawaiian/Other Pacific Islander was enrolled in any
study and “some subjects selected multiple categories; these subjects were identified as ‘mixed’ in the
database.” Odds ratio of “appetite increased” appears to be significantly different in risperidone
higher dose group (p=0.034). " .

-
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Table 44 Hematology - Change from Baseline to Eudpomt
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N = the mumber of sidgpects wath both baseline andandpamtvalm-_@ﬁnrﬂ!epmm

EBC =yed bload cell; RIS = nisperdane; SO = - standard dexiation; WBC = white blood cell

12602 3tf penerated by brun sas.

70

Mean change (SD) .12 €0.456) -narz(esvs)

Eosinopkils (%%) e o
N S0 45 i |
Mean baseline. (ST} 257 CL648) 2,54 (2.140) 2.52 2.579)

Mean cumge (SDY) 643 (1610} 011 @739 0.04 (1.660)

Hematocrit (vol-9%) : '

N S0 44 51

Mean basaline (SD) 40,96 (3.289) 41.52 (2 992) 4098 (3.172)
Mean change (SI) 0.30 (4478} -143 2327y -161 @515}
N 50 45 .51

Mean baseline (1) 136.40 (9.883) 137.27 A 1.069) 135.59 10.427)
Mean ciange (SD) 2.42(15.735) -4.49 (5.570) -4.18 (6.677)

Lymphacyies (%) ' '

N 50 45 51

Mezm baseline (SD) 36.18 (3.663) 36.46 (9.572) 34.88 (9.886)
Mean change (SD) 1.24 (7.302} -3.64 (10.612) -2.23 B.867)

Monscytes (%) "
N 50 45 51 o }
Mean basehine (S0) 6.14 (1.998) 5.76 (1.705) 5.97 (2.614) Y2
Mean chenge (SD} -0.35 (1.605) 0.7 (1.705) -0.37 (1.905)

Newtrophils (%)

N 50 45 51
Aean baseline (SD) 54.53 (10.089) 34.64 (10.263) 56.07 (10.958)
Mezn change {SD) -1.45 (7.948) 3.51 (11.622) 2.56 (9.743)
Platelet count (zigad) »
N 50 45 49
Meom baseline (SD} 294.82 (73.625) 280.64 (57.950) 294 90 (76.956)
 Mean change (SI) 10.84 (50.597) 931 39.739) -5.65 (56.888)

RBC (teraf) ’ '

N ' 50 45 51 _
Mean baseline (ST) 485 (0:392) 4.92 (0.387) 4.80 (G.334)
Mean change (SI) 0.10.(0.521) -0.14 (0.235) 0.14 0245) . _

Reticalocytes (%} e
N a9 43 v 50
Kean basekine (SD) 1.70 (0.493) 1.58 (0.445) 1.87 (0.615)

Mezn change (SDY 0.06 (0.472) 0.17 (U-367) 0.06 (0.427)
N ' 50 > 45 : 51

Mean basekne (SD} 6.69 (1564 6.59 (1977 7.5 (2.425)
Mean change (ST -0:13 (1.351) 034 23258) 2045 Q.036)
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Clinical Chemistry:
- Table 45. Clinical Chemlstry Values -and Change from Baseline fo o Endpoint
(RIS-BIM-301) .
Laboratory ' Tests RIS0.5-25mg | RIS3-6mg . P_lacebo .
N | Mean/Change | N | Mean/Change | N | Mean/Change |
Sodium (mmol/L) - 145 140.42/0.07 | 53 | 14049/-0.43 |53 | 140.04/1 |
Potassium (mmol/L) —— 45| —4:22/0.07 [ 53| 4.2/-0.06 [ 53| 4.26/-0.07
Bicarbonate (mmol/L) 45| 23.84/0.27 | 53| 23.34/-0.09 |53] 23.66/0.71
Chloride (mmol/L) 1451 102.98/0.56 |53 | 103.74/-04 {531 103.53/0.23-
BUN (mmol/L) 145 4.28/0.02 |54 4.4/0.12 53| 4.55/-0:04
Creatinine (umol/L) 45| 58.36/-2.56 |54 | 54.85/0.8 |53.| 53.32/0.17
Glucose (mmoVl/L) 45| 4.94/0.03 |54 4.73/04 |53 4.93/-0.11
Cholesterol (mmol/L) 45| 4.37/0.05 - | 54| 4.64/0.01 |[53] 4.51/-0.13
Triglycerine 45 1.37/0.03 54 1.39/0.06 | 53 1.39/0.04
AST (U/L). - 431 21.58/1.79 |53 21.55/1.11 |52 23.27/0.85
ALT (U/L) 45| 17.62/4.09 |54 | 16.67/293 |53| 17.51/2.26
Alkaline phosphatase (U/L) | 45 | 201.82/-17.8 54| 194.54/-10.8 | 53 221.7/-5.02
GGT (U/L) 451 15.11/1.42 | 54 15/0.59 53| 15.06/0.59
Total bilirubin (umol/L) 39| "8.64/-2.28 46 7.44/0.24 -~ | 48 8/0.15
Albumin (g/L) 45| 44.16/-1.93 | 54| 43.98/-1.20 |53 | 43.23/-0.53
Total protein (g/L) 451 74.31/-1.71 |54 75.28/-1.32 |53| 73.64/-0.53
LDH (U/L) 1 39| 184.39/-8.72 | 53| 198.53/-14.55 | 50.| 193.56/3.02
Uric acid (umol/L) 45| 291.38/5.53 |54 | 294.15/27.2 |53 | 283.49/9.57
Calcium (mmol/L) - 45| 2.49/-0.03 |54 249/-0.01 |53| 2.47/-0.003
Creatine Kinase (u/L) 44| 126.43/-5.39 | 54 | 128.37/11.56 | 53 | 126.60/10.28
Prolactin (ng/ml) ' 45| 14.28/40.4 |53 | 13.29/61.21 | 53| 12.50/1.08
Thyroxin (nmol/L)* 49 96.6 61 96.8 58 91.1
TSH (u/L)*- 49 1.8 | 61 1.7 58 1.6

* Only Baseline levels are provided. for these two parameters.

There was no significant change from Baseline to Endpoint in-urinalysis. The sponsor included -

TSH and thyroxine levels in the clinical chemistry panel which supposedly to be examined at

~Screening (not repeated at Baseline if <7 days have elapsed since screening values unless found -

to be clinically.abnormal) and endpoint: The sponsor didn’t specify or explain why endpoint

levels and mean changes in these levels are not provided in the submission.

Except for prolactin level, there were no significant changes of other clinical chemistry
parameters from baseline to endpoint in each risperidone treatment group compared with
placebo The magnitude of prolactin level change appears to be dose related: More elevation is
seen in the higher dose group. Change in female Sub_]CCtS is slightly higher than that in malc

subjects (see tables below).
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Table 46. Change in Serum Prolactin Level from Baseline to Endpoiut
—---Prolactin (ag/mL)——Placebo— RIS 0.5-2.5mg— RIS 3-6-mg- - R IR
“Subject Nummiber 53— 45 5% e SR e of
Mean baseline (SD) 12.50 (7.929) 14.28 ( 13 958) 13.29 (11.040)
o o . . ?, Q0 i DA S

Table 47. Change in Serum Prolactin Level from Baseline to Endpoint by Gender Groups

Prolactin (ng/mL) Treatment Placebo RIS0:52.5mg --RIS3-6mg

N of Male Subjects 26 . T4 TrT 20

Mean baseline (SD) 9.66 (4.636) 0.59 10.70 (9:430) 32.00 7.73 (4.630) 49.56

Mean change (SD) (6.722) (22.504) T (23.02

N of Female Subjects 27 - 21 33 ' .
Mean baseline (SD) 1523 (9.448) 18.37(17.130) 1666 (12.422) »
Mean change (SD) 155(6.946) 5001 (45.601) _ 68.26 (49.106) _

~ There are slight differences comparing each risperidone groups and the placebo group (see fable,
below), but it seems that the trend of elevation is-dose related.

Table 48. Change in Serum Glucose Level from Baseline to Endpoint (RIS_BIM-301)

Glucose (mmol/L) Placebo RIS-0.5-2.5 mg/day RIS 3-6 mg/day

Subject Number - 53 ‘ 45 54 .

Mean baseline (SD) 4.93 (0.534) 4.94 (0.781) 4.73 (0.623) )
Mean change (SD) -0.11 (0.897) 0.03 (0.982) 0.40 (0.844) _, s, f

7.1.7.3.2 Analyses focused on outliers and shifts from normal to abnormal

Table 49. Hematology - Number of Subjects within Pathologic Limits at Baseline and
Outside Post Baseline (RIS-BIM-301: All Subjects Analysis Set)

thTestNNmﬂ ai

Baseline Casegary PLACERO RIS 6.52.5 mz WIS 36
Hemsforrit (7l %) Below 050 (0.0) VA 03} 05 @0y
Aboe  LSOQUO) 44 (0.0 05k @B.0)
H&mgmm &L) Belaw T TR B X4 (45) 051 @)
: Abwe  1S0Q.0) 0044 (.0) C @SEO)
Plafelet count (gizalljy  Below Q44 (0.0 05 @8 0746 [L.0)
Sk shove  LMQD 38 0.0 A6
REC @eraf) . Helow 00 0.0) 0045 @0) @Sk @.0)
: Above  LOQO) 045 .6 a5t @0y

WEBC (zizal) Below  O/50(0.0) 0/45 {0.0) @S0 @a

Above (05000 045 (0.0). 'S0 @.0)

Fanunggofhbmmym mﬁgmscdmh&edm@&emﬁﬂﬂmgs p=kh mstnmmzh!haaémus

Raﬁqeumxybemmmihm i category.
&bmtmu!ﬁy deﬁnaia: Clinécally sxgm‘u:mt aﬁmmmi asgessment dizing the ireatmsat pBa.e

= v=wr L~

72




Clinical Review

“June Cai, M.D.

Supplement NDA’s 20272/047, 20588/037, 21444/021 .

Risperidal® (risperidone) ) » \

<There are more subjects in rxsperidone lower dosegroupgbad increased platelet counts than- those : -

in placebo group and the risperidone higher dose ‘group. The sponsor explams that “4 of the 5 - :
subjects had adverse events that could have been related to infection or inflammation (vomiting I \
and somnolence in Subject A30015; allergy in Subject. A30047; abdominal pain and somnolence

in Subject A30298; pharyngitis and rhinitis in Subject A30283).”

Table 50. Clinical Chemistry — Number of Subjects within Laboratory-lelts at Baselme |
and Outside Post Baseline provided by the sponsor s
(RIS-BIM-301: All Subject_s Analysis Set)

|
| |
SRR s - S — g At JOREE . T J— g |
Tl R LR, 1 O Ml  CKORRY LRTE o 0 Tod  LARWRY LA, 1 (4 ‘
UAWTEGUMEIIE 2 A NN MW 3 HNUNN MR o A O 1

EENETCSAKCASLCTNICNANATE FULCICLT FEATANEUNT AACEAMAT HAUESGCE EIrmmaas Sammrdae SAE suRORREr TAasTLWWM esEEwa

gm i i l! { L3} H 411 ﬂ 3! (Iﬂm ﬂ { { {64 m 1 ! 2)
mm KPEATALR (UJU 11 ¢ oW g & i BOM 21 H & ! Q0|12
ALT {50y ) 52 Eootmalgd { 4{m 31 n i i) 21 4
AT {Geon) o & ¢ B{WM 1Y & I g{wilg 8 f B9 11 3
BICARGTATE feml/l) 2} 0 DI Y E 0 DU 21 4 8 ! {113
BLOND TRRK RITEXCER femalfll 83 ¥ RiW1+a & 11 (Y 1 L1 { Qo1
LI |molfl) ] 8 (@il gt L‘ e s & i Qg £11
(HENRIER frmolfl] £ § Byt # L 00 D 3 { LA
CHEEETRRIL, {smalfl} &% ¢ g i 4 TLRB{® 28w i nNew 21 9
CETISE TINREE (O/3 & 2 E(u 318 W 0 L 3y § i 318
(REATIRDNE losol/1) L5} r; gam s € -1 & (1. 2 1l i gam 24
T {0 i 0 U 112 M i Gim 1l nu { N 3
L lmnlfti 3 dTHREI® D Lt TRl i 13 § 2 112
LTTRTS GHYIRCCRRAE 10/ &% HREP LR TR Y B I 2 7 XK q i i gim it a
FHCTRORE fmeail/ 1) 8 ? i 214 8 TEHHIW 3T & i B 1t on
MRS (emalfl) £ i PRI & TERE{ T 9 1 §am g
FROLACTIN fug/i) Y ¢ (3N X% l (BN IE U ] AR RE
it B S 3} B Bim i 0 H g {g 2 H i 53 b
TUTAL BILTAIBIN {moll) L L] {8 117 0 T g it i Eiw 190
TOTAL ROTREN fg/] - 8 ] Bam D {& i 15 g &2 | LW 214
TICIIRRIES (maalfll i1 0 BLW LU i Z{n ¥ Sl) i VOB EE 618
(BIT M0 {motf1) & ] giwzty e 0 {’1 (i 11 5 { Qi £112)

Again, except for prolactin, there are no substantial differences in number of subjects who were
within normal limits but became outliers at endpoint between placebo group and the risperidone
groups. Shifts are more common in females than in males and in subjects >12 year-old than in

- those < 12 year-old.
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Table 51. Prolactin (ng/mL)--Number of Subjects within Pathological Limits at Baseline e |

——~and Outside Post Basclinc by Age (RIS-BIM-3(1: All Subjects-AnalysisSet) —
' Age Groups Category Placebo - RIS 0.5-2.5mg RIS 3-6 mg
<12 Id 1 / ' ' :

>12 year-old —Baon“*OBO (0:0) 0730 (0.0) 07337(0.0)

Above —0/30/0. or—5/30 (W?)F]WBTW%

and Outside Post Baseline by-Gender (RIS-BIM-301: All Subjects Analysis Set)

\
\
|
Table 52. Prolactin (ng/mL)--Number of Subjects Wlthln'Pathologlcal Limits at Baseline h
Age Groups Category Placebo RIS 0.5-2.5mg RIS3—6 mg

Male Below 026 (0.0) -~ 024(0.0) ~ 0/20(0.0) °
Above 0/26(0.0)  0/24(0.0) . - 1/20 (5.0)

Above _0/27(0.0)  5/21(23.8) _ 12/33(36.4)

7.1.7.3.3 Marked outliers and dropouts for laboratory abnormalities

The sponsor did not submit marked laboratory value outliers: Instead, the sponsor submltted
“Listing of Subjects within Pathological Limits at Baseline and Outside Post Baseline” for both
clinical chemistry and hematology (see page 180 and pages 1322-1329 of Study chort of Study
RIS-BIM-301).

, Femaie Below  0/27 (0.0) 0/21 (0.0) -  0/33(0.0) | \
|
I
7.1.7.4 Additional analyses and explorations | '. o }

Change of Prolactin level from baselme to endpoint is dose-related. Gender and age also seem 10
" be related to the susceptlblhty of elevated prolactin level. :

7.1.7.5 Special assessments

Other than prolactin level analyzed above no special assessment for laboratory tests seems to be
necessary otherwise.

7.1.8 Vital Signs

7.1.8.1 Overview of vital signs testiné i the de\}elopment program

Blood pressure and pulse, both supine and standing, were measured at each visit. Temperature-
and respiration rate were measured at Screening and Endpoint.

7.1.8.2 Selection of studies and analyses for overall drug-control comparisons

-

Data of vital signs are from Study RIS-BIM-301. ..
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7.1.8.3 Standard analyses and explorations of vital signs data

-
- _ IS

71831 Analyses focused on measures of central tendencies

The table below summarizes the mean changes of vital signs from baseline to endpoint. In
risperidone treatment group, the pulse rates, both supine and standing, were slightly increased

compared to placebo group. Overall, there were no clinically significant-changes in-mean values
——of vital signs, whether supine or standing, from baseline to endpoint comparing each treatment
group.
Table 53. Mean Changes of Vital Signs from Baseline to Endpomt (RIS-BIM-301, LOCEF)
Placebo RIS 0.5-2.5mg RIS 3-6 mg
7 ~ Vital Signs N | Mean/Change | N | Mean/Change | N | Mean/Change
Body Temperature (°F) |51 ]36.59/-0.01 45 136.61/0.00 55 1 36.60/+0.01
Pulse Rate | Supine 55 {79.37/-0.04 |49 ]75.80/+4.80 |59 | 79.17/+4.56
(bpm) Standing 56 |86.75/+0.09 |49 |{83.08/+420 |60 | 86.77/+2.98 .

Respiratory Rate (times/min) 48 | 19.33/-0.35. | 44 | 19.02/-0.73 51 | 17.98/+0.57

Blood Systolic | Supine |56 | 113.20/-1.61 |49 { 111.22/-1.49 |60 | 110.30/4+3.43

Pressure (mmHg) | Standing | 57 | 112.75/-0.44 | 49 | 110.84/+0.65 | 60 | 110.77/+1.20

Diastolic | Supine |56 | 67.75/+1.41 |49 |68.14/-1.57 60 | 67.45/+1.52

(mmHg) | Standing | 57 71.46/-0.53 49 1.70.76/-0.86 60 | 71.35/+0.32

7.1.8.3.2 Analyses focused on shifis from normal to abnormal

The criteria for outliers are set by the sponsor as follows:

Pulse Rate: At baseline, Normal = value >65 and <120
e Below = change from baseline <15 & value <65
e Above = change from baseline >15 & value >120
Systohc Blood Pressure: At baseline, Normal = value >90 and' <180
- Below = change from baseline <-15 & value <90
« Above = change from baseline >15 & value >180
Diastolic Blood Pressure: At baseline, Normal = value >50 and <105
¢ Below = change from baseline <-15 & value <50
¢ Above = change from baseline >15 & value >105
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Table 54. Incndence of Changes Outside of Chmcally Important Limits for Subjects with
ey -~ Normal Baseline Values (RIS-BIM=301) — - - —— - on -

- Parameter . PLACEBO RIS0325mg RIS36mg| =
Abnormality Class " n (%) n (%) . n (%) o
-Above Q0 0 0
Standing N=55 . N=45 — - N=59
Below 24 28 3(5)
Above 0 - 0 0
Diastolic | Supine N=52 N=47 N=58
-+ | Below 2(4% 4(9) 0 .
Above 1(2) 0 0 ?
Standing N=55 N=47 N=60
Below 2(4) 1(2) 1(2)
, Above 0 0 S 1(2)
Pulse Rate (bpm)  Supine = N=47 N=39 - N=54
Below 8(17) - 2(5) 4(7
Above 1(2) 0 2(4)
Standing = N=49 N=48 - N=57
Below 4(8) 2(4) 4(7
Above 1(2) 2(4) 8(14) ’;

*Note: A subject may be in more than [ abnormality category. Percentages calculated with the number of subjects
with normal baseline for the parameter as the denominator.

More subjects with increased standing pulse rates (= 120 bpm and change > 15 bpm from
baseline) in both risperidone treatment groups compared with placebo (4% in lower dose group
and 14% in higher dose group versus 2% in placebo); but only in risperidone higher dose group
there were more subjects with increased supine pulse rate compared to placebo (4% versus 2%).
There were also more subjects who had increased pulse rate in standing (14% in higher dose
group, 4% in lower dose group) than at supine position (4% in higher dose group, 0 in lower
dose group), while no such difference observed within placebo group. -—

More subjects had blood pressure below the criteria (change from baselme <15 and value <90
for systolic or value <50 for diastolic) in standing in risperidone higher dose group, whether -
systolic (5% versus 3%) or diastolic (2% versus 0), whlch happens neither in placebo group nor
in risperidone lower dose group.

The sponsor states that most subjects with changes outside of clinically important limits during
the study didn’t report relevant adverse events concurrently with the abnormal measurement or
immediately afterwards, except the following four cases in the risperidone 3-6 mg group.
¢ Subject A30187 reported dizziness on Day 21 with concurrent increased standing pulse
 Subject A30331 had postural hypotension on Days 14 to 21; there was increased standing
pulse rate on Day 14, and decreased standing diastolic blood pressure on Day 21.
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« Subject A30067 reported dizziness on Days 8 to 11, and had postural hypotens-lon on
Days 10 to 14; on Day 10, thcre was an 1solated increase in standing pulse above -

~~clinically important limit. ™~

¢ Subject A30335 had prolonged QT from Day 7 to Day 14; on Day 10 there was also an -
isolated decrease in standing pulse.

7.1.8.3.3 Marked outliers and dropouts for vital sign abnormalities

Abnormality criteria for orthostatic measurements are presented in the follo(zvﬁ(g table; a subject
was defined as ““orthostatic” if all the criteria were met.

Table 55. Potentially Clinically Important Orthostatic Measurements (RIS-BIM-301)
Vital Sign (orthostatic = standing — supine) Outside predetermined limits if ...

Orthostatic Systolic Blood Pressure (SBP) - <-20 mmHg (i.e., drop in SBP of 20 mmHg or
(mmHg) S more when going from supme to standing

_ : posmon)
Orthostatic Diastolic Blood Pressure (DBP) -10 mmHg (i.e., drop in DBP 10 mmHg or

(mmHg)

Orthostatic Pulse Rate (bpm)

more when going from supine to standing
position)
> 20 bpm (increase 20 bpm or higher)

According to the sponsor, no subject met the above criteria for orthostatic hypotensnon (See

table below).

Table 56. Orthostatic Parameters - Incidence of Changes Outside of Clinically Important
Limits at Any Time Point Post Baseline for Subjects With Normal Baseline Vales

(RIS-BIM-301)

Parameter

SBP (stand-sup) <-20
DBP (stand-sup) <-10
Pulse (stand-sup) >20
Orthostacism

Placebo RIS 0.5-2.5 mg RIS 3-6 mg
N n(%) N n (%) N a(%)

55 4(7) 48 3(6) 59 5(8)

55 8(15) 46  6(13) 57 5(9)
45 12(27) 47 14(30) 51 9(18)
50 49 0 59 0

Note: Percentages of subgroups calculated with the number of subjects per parameter as denominalor
N=Total number of subjects in a subgroup;

n=number of subjects met one of the criteria for orthostacism.

7.1.8.4 Additional énalyses and explorétions

Most of the subjects ( 8/11) whose standing pulse rate became above the clinically important
limit as defined above were 12 year-old or younger; the only three subjects who had standing
pulse above clinically important limit were all in risperidone higher dose group. (See table

below.)

-
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Table 57. Vital Sign Outllers by_Age Groups (RIS-BIM-301)

~Phcebo RIS05-25MG RIS36MG

78

A.gc;_.“. _Vital Sign Parameters -
Group  Abnormality Class ) n (%) n (%) n (%) -
< 12yo Systohc Subgroup N 21 16 - 24
***“mmI{g_—m-~*’ i ﬂkbeveﬁv 0
Subgroup N 24
Standing | Below 2(8)
Above 0
Diastolic Subgroup N 19 -
BP, Supine | Below ‘ 2(11)
mmHg - Above 1(5)
- Subgroup N 22
‘Standing | Below 1(5) 1 (6) 1 (4)
Above 0 0 -
Pulse, Subgroup N 20 14 21
bpm Supine Below 2(10) 0 0
' : Above 1(5) 0 2(10)
, Subgroup N 21 17 23
Standing | Below 1 (5) 0 1 (4)
Above 1(5) 2(12) 5(22)
>12yo  Systolic ‘| Subgroup N 33 29 35
BP, Supine Below 4(12) 3(10) 2 (6)
mmHg -Above 0 0 0
: Subgroup N 31 28 36
Standing | Below 0 2(7 2 (6)
| Above 0 0 0 -
Diastolic Subgroup N 33 29 34
BP, Supine | Below 0 3(10) 0
mmHg Above 0 0 0
_ . 1'Subgroup N 33 29 36
Standing | Below 1(3) 0 0
Above 0 0 1(3) -
Subgroup N 27 25 33
Supine Below' 6(22) 2 (8) 4(12)
Pulse, Abeve 0 0 0
bmp ‘Subgroup N 28 - 31 34
Standing | Below 3(11) 2 (6) 39
- Above 0 0 3(9)
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7.1.9 Electrocardiograms (ECGs)

7.1.9.1 Overview of ECG testing in the devclopment program, mcludmg brief review of
preclinical results

Digital 12-lead ECG’s were recorded at Screening, at Visit 3 (Day 7), and at Visit 6 (Day 21 or

early discontinuation). They were reviewed at site by investigatet and were read by a
- cardiologist who was blinded as to study treatment at a central ECG facility —
—— Adjustment of QT interval includes QTc Bazett
(QTcB), QTc Fridericia (QTcF), and QTcLD (Linear Derived). This review will focus on QT

interval analyses based on data from the Fridericia correction as well as the linear-derived model

since these adjustments may be more appropriate for drugs that increase the heart rate

7.1.9.2 Selection of studies and analyses for overall drug-control comparisons

Main ECG data is from Study RIS-BIM-301.

7.1.9.3 Standard analyses and explorations of ECG data

7.1.9.3.1 Analyses focused on measures of central tendency

Table 58. Change of ECG Pa.rameters and Correct QT from Baseline fo Endpoint
(Study RIS-BIM-301, ITT Set -LOCF)

ECG Parameter Placebo Risperidone 0.5-2.5 mg Risperidone 3—6mg
N=57 N=46 - N=58

Mean Values Base Change Base | Change Base Change
HR (bpm) 76.09 .  -0.89 71352 +4.33 7152 +4.17
PR (msec) 135.98 +0.72 141.15 +0.96 140.16 +0.24
QRS (msec) 79.91 +2.67 83.83 -1.24 81.69 -0.69
QT (msec) 365.21  +2.61 367.26 -5.02 - 363.91 -5.02
QTcF (msec) 392.75  +1.05 390.13 +3.22 394.36 +0.98

{ QTcLD (msec) {39132 +1.02 = 388.50 +2.87 392.76 +0.19

As previous studies show, heart rate was slightly increased in risperidone treated groups. .
Overall, no remarkable differences of changes from baseline to endpoint are seen in any
treatment group or between placebo and risperidone groups.

7.1.9.3.2 Analyses focused on shifts from normal to abnormal

For male subjects, QT interval of 430 or less is cgnsidered normal; value of 431-450 ms is

considered borderline. For female subjects, QT mtcrval of 450 or less is a normal value; whereas

a value of 451470 is considered borderline. The following table lists criteria for potentially
clinically significant ECG parameters by age groups.
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) Table 59 Potentially Chmcally Important Criteria for ECG Parameters
- T T (RIS-BIMA3OY) ST T e
. - ECG parameters 10to 12 Years _ 13 to 17 Years o
- Abnormally Abnonnally Abnormally = Abnormally
- Heartrate (opm) | 130 50 13C
PR interval (ms) <90 170 <90 200
QRS duration (ms) <40 >100 -+ =<40 == >120
QT interval | Male - > 450 - >450 - ‘
(ms) ' F_emalc ~__ >470 - - > 470 ‘ -
The following table exams the number of individuals who had abnormal value of any ECG -

parameters at any time point.

Table 60. Incidence of ECG Parameter Values Outside of Clinically Important Limits at
Any Time Point Post-Screening for Subjects with Normal Screening Values
(Study RIS-BIM-301, ITT Set)

_ Placebo - Risperidone 0.5-2.5mg Risperidone 3-6 mg
Parameter Value n (%) n (%) 0 (%)
_ Total Subject N 57 45 58
zrl{)e:«:;l)rate Abnormal low 1(2) 0 0 ,
P Abnormal high 0 : 0 0 Y
PR interval Total Subject N 57 ' 46 57 ' )
(ms) Abnormal low 0 0 0
Abnormal high 0 0 : 1(2)

) Total Subject N~ 57 44 58

QRS interval Abnormal low 0 0 0
(ms) Abnormal high 0 0 1(2)

Note: A subject may be in more than one abnormality category.

The subject whose HR decreased from 68 bpm at Screening to 49 bpm at Endpoint was in -
placebo group. There was one subject with increased PR interval (from 164 ms at Screening to
202 ms at Day 7 but returned to normal at Endpoint) and one with increased QRS interval (from
91ms at Screening to 106 ms at Endpoint) -- both were in risperidone higher dose group. No
additional adverse events were reported.to be associated with these changes in ECG. )

7.1.9.3.3 Marked outliers and dropouts for ECG abnormalities

No subject had QTc change of more than 60 ms from Screening to Endpoint according to QTcF
and QTcLD. However, there was one subject (A30335) in risperidone higher dose group had
prolonged QTcB from 399 ms at Screening to 461 ms on Day 7. It was eventually shorten to 418
ms on Day 14 and 416 ms on Day 21. -

* No subject drbpped out from the study due to abnormal ECG.
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~ 7.1.14 Human Reproductlon and Pregnancy Data 7 -

‘,Not applicable for thls sNDA.

vy

7.1.15.1 Change of Weight, Height, and BMI L i

Body weight and height measured at Screening, Baseline, Visits 3, 5, and 6 (Days 7, 14, and 21
or early termination).

- Weight: Increase in mean weight from baseline to endpoint is observed in both lower and higher
- doses of risperidone treatment groups compared to placebo group (see table below for change of

weight z-score), regardless of age, though there were no apparent differences in the number of
subjects with weight increase across the treatment groups.

The sponsor reports that treatment-emergent weight increase was reported as an adverse event in
4 subjects: 3 from risperidone treatment groups (1/50 of risperidone lower dose group and 2/60
of risperidone higher dose group) and 1/58 subjects of the placebo group. Weight gain ranges

- from 2-12.1 kg. Among the subjects with weight i increase, appetite was also increased in 50% of

them (one subject in the risperidone 0.5-2.5 mg group, and one subjects in the risperidone 3-6
mg group).

Height: There was no significant difference in mean height between placebo and risperidone
treatment groups during the 3-week study, regardless of age. Height z-score is presented in the
table below as well.

BMI: Subjects in risperidone treatment group had increased BMI compared to those in placebo

group (see table below presented by the sponsor for BMI z-score).

APPEARS THIS WAY ON ORIGINAL
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Table 63 Welght and B

Age in Classes: <12 yem

MI Z-Scores by Age Group Change From Baseline to Endpomt
'”"(RiSﬂIM‘SGl‘ I'H‘ AnalysnsSet e

- N = the number of subjects with both baseline and endpoint values for the paramefer;
RIS = risperidone; SD = standard deviation; BMI = body mass mdex

N 3} 4 i _ 24
Mean baseline (SD) 0.53 (1.185) 040 (©0.984)_ - 0.67.0.953)
Mean change (SD) 0.05 (0.179) 0.20 (0.226) - 0:140.189)
- BMI z seare

Trestment
N 23 18 p!] : .
Mean baseline (SD) 0.64 (0.909) 0.60 (1.089) 0.91 (0.886) '-
Mean change (SD) 0.08 (0.248) 0.21 (0.451) 0.15 (0.232)

Age in Classes: =12 years

Weight z score
Treatment ;
N 33 31 36
Mean baseline (SD) 0.74 (1.070) 0.57 (1.054) 0.91 0.902)
Mean change (SD) ~~ 0.00 (0.142) 0.15 (0.211) 0.07.(0.147)

BMI z scare ' A
Treatment .
N e 13 ki 36
Iean baseline (SD) 0.93 (0.98%) 0.61 (1.078) 0.94 (0.878)
Mean change (SD) -0.01 (0.194) 0.18 (0.307) 0.07 {0.166)

zscorelfaage.rif generated by zevorrun. sas.

By Day 7 of the study, four subjects (8%) in risperidone lower dose group and two (3%) in
risperidone higher dose group gained weight of more than 7%. No subject in placebo group had
weight gain over 7%." By Endpoint, three subjects (5%) in placebo group had weight gain of -
more than 7%, seven subjects (14%) in risperidone lower dose group and six sub_;ccts (10%) in
risperidone higher dose group had welght gain of more than 7%.

During the study périod, no subject in any treatment group went from the <85t BMI percentile at
baseline to the >95 BMI percentile at end point. One placebo-treated subject went from the
<85mto the 85m-<95w percentile; four subjects in the risperidone lower dose group went from the
<85 to the 85uw-<95m percentile; Five subjects in the risperidone higher group went from the
<85t to the 85m-<95m percentile, and four from the 85w-<95tto the >95 percentile. Table below
displays the change of BMI percentile ranking frem baseline to endpoint in Study RIS-BIM-301.
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Table 64. BMI Percentile Rank Cross—Tabulatlon at Endpoint versus Baseline

T&Bmm&mmmdﬂvalmmtﬂaﬂme _ _
FLACEBO —RISOS525mg—— ——— K53 6meg ——
<85 85«95 295 Total c:8:5 B5<95 265 Total <83  85<05 205 Tatal

B = Emdywm&&RE =nsperidane |
mmﬂﬁ?xiﬁfgmm&ibymm :

Despite the changes observed, the impact of risperidone on weight and BMI from a short term
treatment of 3 weeks is not likely to be enormous. From previous trials of risperidone treatment
for autism, we already learned that weight, height, and BMI were all increased significantly with
risperidone treatment. For the similar reason as glucose metabolism, future epidemiology study
can also be useful for monitoring the welght change related to risperidone in this patient
population.,

7.1.15.2 Tanner Staging

Tanner staging was performed at Screening and Endpoint visits. As expected in a short study,
there was no shift in Tanner staging, which is a measurement of sexual development, from
screening to endpoint in Study RIS-BIM-301, whether by sex or age group.

7.1.16 Overdose Experience

A total of six cases of overdose were reported in 5 literature reports. Dosages ranged from Img
to 60mg.. The Symptoms-of overdose reported were tachycardia, dystonia, lethargy, EPS,
decreased blood pressure, orthostasis, and delirium (Acri & Henretig, 1998; Cheslik &
Erramouspe, 1996; Himstreet & Daya, 1998; Oner et al., 2004; Shea et al., 2004). According to
the reports, none of these cases was fatal.

7.1.17 Postmarketing Experience

The sponsor reports that the cumulative exposure to oral risperidone during postmarketing
surveillance was estimated as being more than 27 million patient-years. The worldwide exposure
in children and adolescents (ages 5-17 years) was estimated as being approximately 1,117,689
patient-years as of August 31, 2006.

__(RIS-BIM-301: Intent-to- J‘reat,Analys:s Set) ————— -
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7.2.1.2 Demographics

‘Demographic g.istr_ib_uﬁdnnﬁthe pivbtal,studies.,isalsoradé,eWate according to the WR.—— -~

7.2.1.3 Extent of exposure (dose/duration)

Extent of exposure is adequate. Please see subsections 5.3 and 6.1.4 for more details.

escription of Secondary Clinical Data Sources Used to Evaluate Safety

7.2.2.1 Other studies

Other than above mentioned three studies, no other studies were reviewed as part of this SNDA.

7.2.2.2 Postmarketing experience

Please see subsection 7.1.17.

7.2.2.3 Literature

The sponsor reports a comprehensive literature search was conducted covering the period up to
August, 31, 2006. The search: was performed in 6 phases: An initial search for published
information up to May 25, 2000, a second search for published information from May 26, 2000
up to July 31, 2003, a third search for published information from July 31, 2003 up to December
31, 2003, a fourth search for published information from January 1, 2004 up to June 30, 2004, a
fifth search for published information from July 1, 2004 up to April 30, 2005 and a sixth search
for published information from May 01, 2005 through to August 31, 2006.

" The search primarily used the sponsor’s literature repository (LMD) and the Medline database.

All article sorting, retrieval, translation, assessment, and data extraction were overseen by or
performed by _for the initial search (up to May 25, 2000) and were
performed by J&JPRD for the second, third, fourth, fifth and sixth searches (information from
May 26, 2000 through August 31, 2006), and jointly by J&JPRD and e fOT
the sixth search. Only articles containing original clinical data were summarized. The reviews,
editorial type publications, and articles on a mixed population of children and adults or young
adults only were excluded from assessment. '

A total of 936 articles were identified but only 603 articles were reviewed and categorized after
removal of duplicates. Among these,.300 articles contained original clinical data. A total of 169
of these articles were case reports. There were 17 double-blind, placebo-controlled studies and-6
comparative, active-controlled studies in children and adolescents. Additionally, there were 75
open studies and 30 chart reviews. Overall, data were reported for more than 5,400 subjects.
Safety results were reported in 206 articles — this is a significant increase compared to the 125
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articles previously. Based on the available information, the doses administered ra‘nged from
-0.25mg—12-mg/day or 0.01-0.06. mg/kg/day, and.- thedurauon of treatment was up t0.7 ycars o e e ey e B g

- A s AR

For detailed information on safety reported, please see Section 8.6.

The ‘studics met the Agency WR requireménts. . R = —_
724 Adequacy of Special Animal and/or In Vitro Testing
There was no special auimal and/or in-vitro testing required in the Agency WR. ' .
7.2.5 Adequacy of Rbufine Clinical Testing
Routine clinical testing of the study is adequate.

7.2.6 Adequacy of Metabolic, Clearance, and Interacrion Workup

The studies conducted fulfill the. Agency’s WR.

7.2.7 Adequacy of Evaluation for Potential Adverse Events for Any New Drug }

and Particularly for Drugs in the Class Represented by the New Drug, e

'Recommendations for Further Study

Not applicable as this is not a new drug.

7.2.8 Assessment of Quality and Completeness of Data

Overall, the study design meets the requirement of the FDA WR. However, the marked outlier
analysis for both laboratory tests is not provided.

R

7 2.9 Additional Submissions, Including Safety Update‘

The sponsor reports the submission of multrple periodic safety reports before this sNDA
submission. These periodic reports are not revrcwed as this

In addition, the sponsor submitted Safety Update on Ap’ril 19, 2007. There is not euough time to
review these data during this review cycle. They will be reviewed during the next review cycle.

-

-
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7.3 Summary of Selected Drug-Related Adverse Events, Important Limitations
of Data, and Concluswns

|

|

i

- T |

- e - i
|

The sponsor presents the list of trcatment—emergent common adverse events after comparing
with those of adult patients’ and lists only those those are at least 5% but also more than those of
adults. Such presentation of drug-related adverse events must be corrected. For more details,
please see subsection 7.1.5.

7.4 General Methodology

7.4.1 Pooling Data Across Studies to Estimate and Compare Incidence V -

'7.4:1.1 Pooled data vs. individual study data

Since there is only one pivotal study and one long-term, open-label study and a PK study, no
pooling of data was done. Data from individual studies were reviewed separately.

7.4.1.2 Combining data A |

Data on SAEs, AEs associated with dropouts, and deaths were reviewed in the above mentioned _ i
three studies and organized together.

7.4.2 Explorations for Predictive Factors ' |

7.4.2.1 Explorations for dose dependency for adverse findings

Changes of vital signs, laboratory findings, and ECG as well as adverse events in different dose
groups are summarized in Section 7.1.

-

7.4.2.2. Explorations for time dependency. for adverse findings

The sponsor provides information on changes of vital signs, laboratory findings, and ECG. ::
Summaries of these changes from baseline to endpoint are in Section 7.1.7.

7.4.2.3 Explorations for drug-demographic interactions
Drug-demographic interactions are explored in Table 15 of subsection 6.1.4.
7.4.2.4 Explorations for drug-disease interactions

Bipolar 1 disorder is the only indicated disease for treatment studied. Although the sponsor.
conducted some analyses with regard to comorbidities of bipolar and other psychiatric diagnosis
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