—==———inr-subsection-6:1-4); no-study-regarding subjects w;thany@rgandxseascnrhﬁxrc13prcscnted. e

~

"~ No drug-drug interaction studies were done for this submission:
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(such as ADHD), as well as mixed state of bipbl;ir disorder versus manic episode (see Table 16

4.2.5 Explorations for drug-drug mtcractlons

7.4.3 Causality Determination S -

In this review, adverse events of 5% or more and twice of the incidence of placebo group are
considered drug-related

8 ADDITIONAL CLINICAL ISSUES

8.1 Dosing Regimen and Administration

the dosing regimen can be started from

O.Smg/day and titrated up to 2.5mg/day if neede. o
A~ )

o

8.2 Drug-Drug Interactions

To my knowledge, no new drug-drug interaction studies were done for this submission. Also,
please see section of Clinical Pharmacology for more details.

8.3 Special Populations

The sponsor didn’t have study report on patients with renal or liver or other organ system disease
or failure.

8.4 Pediatrics
The clinical studies in this application are conducted according to the Agenby’s WR based on

PREA. However, the sponsor requests a.partial waiver for studying this indication among
chlldren 9 years-old or younger due to its infrequency and difficulty to diagnose.

8.5 Advisory Committee Meeting

No AC meseting has been planned. -
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8.6 Literature Review

Overall,,fraofdeaths'fw,ere-rcportcd—i-n‘ehildr_—en-ﬁHriolesconts in-the literature. Thoughoverdose of =~ .
risperidone (accidentally or in a suicide attempt) was reported for 6 subjects, none was fatal. )
Symptoms of overdose are described in Section 7.1.16 Overdose Experiences.

Serious adverse events were reported for 19 subjects, which almost doubled compared to the
result reported by the sponsor in the SNDA for treatment of Autism about 3 years ago that
included only 10 cases. Among these new cases, there have been four more cases of Neuroleptic

malignant syndrome, two more cases of lardive dyskinesia, two new cases of pancreatitis and

one new case of worsemng mitochondrial disorder ™. The reported cases are summarized

below: : .

Table 65. Serious Adverse Events ReLrted in the Literature
Reported SAEs 7 Number of Subjects
Neuroleptic malignant syndrome 9

tardive dyskinesia 4
acute dystonia |
probable viral encephalitis* 1
pancreatitis 2
worsening mitochondrial disorder g

*Characterized by fever, hypertonia, ieukocytosis, and elevated creatinine phosphokinase

As mentioned in the previous review, there was a report of toxic carbamazepine level and related
serious symptoms observed in I subject after initiation of risperidone treatment. However, the
sponsor states that a pharmacokinetic drug-interaction study performed by J&JPRD did not show
risperidone to have an effect on carbamazepine levels.

Adverse events leading to discontinuation of risperidone were reported in 67 articles. The most
frequently reported treatment-limiting adverse events were weight gain (18 articles), EPS (11
articles), prolactin increased (8 articles) and sedation (7 articles).

The adversc events most frequently reported were weight gain (75 artrcles) sedation (47
articles), and EPS (32 articles). In general, the adverse events reported in the published articles
were consistent with the adverse event profile of risperidone or the use of risperidone with -
various concomitant medications.

8.7 Postmarketing Risk Management Plan

The sponsor did not submit postmarketing risk management plan.
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Table Al. List of Inze.sﬂgatarsand NumbeLOLSubjectssf Each- Stud;LGenter

Investigators

Addresses

Subjects

“Centers

Carlson, Gabrielle A.

SUNY Stony Brook

Child and Adolescent Psychiatry
Putnam Hall, South Campus
Stony Brook, NY 11794-8790

6

102

DelBello, Melissa

University of Cincinnati Medical Center
Department of Psychiatry

231 Albert Sabin Way

Cincinnati, OH 45267-0561

24

103 o

Duesenberg, David

Mercy Medical Group
12680 Olive Boulevard, Suite 200
St. Louis, MO 63141

104

Findling, Robert

University Hospitals of Cleveland

-Div of Child & Adolescent Psychiatry

1100 Euclid Avenue, Hanna Pavilion, 2nd Fl.
Cleveland, OH 44106

10

105

Fort, Juliana

3

LSU Health Sciences Center
Department of Psychiatry
Psychopharmacology Research Clinic,
Rm 3-412

1501 Kings Highway

Shreveport, LA 71103

106

Gonzalez-heydrich,
Joseph

Children's Hospital of Boston -
300 Longwood Avenue,
Boston, MA 02115

14

107

Gupta, Sanjay

Global Research and Consulting

'515 Main Street

Olean, NY 14760

13

108

Hogan, Scott

Pinnacle Pointe Hospital
Clinical Research Department
11501 Financial Centre Parkway
Little Rock, AR 72211

Holloway, Willis

Cutting Edge Research Group
3140 W. Britton Road, Suite B
Oklahoma City, OK 73120

17

1 109

Lovko, Kenneth

Maryview Medical Center
Center for Behavioral Health
3300 Academy Avenue
Portsmouth, VA 23703

12

110

-McKenna, Kathleen

| Children's Memorial Hospital

Department of Child & Adotescent Psychiatry
2300 Children's Plaza, Box #10
Chicago, IL 60614

Nagvi, Syed

Cedars Sinai Medical Center

112
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C-202, THMC Cedars Sinai Medical Center
8730 Alden Drive
Los Angeles, CA 90048 » _

| Pathak; Anjali — ]

“Ten Broeck Hospital, Jacksonville
6300 Beach Boulevard
“Jacksonville, FL 32216

113

Punjwani, Sohail

Segal Institute for Clinical Research
1065 NE 125 Street, Suite 417
North Miami, FL 33161

114

Y

Robb, Adelaide “Children's National Medical Center———— |

Department of Psychiatry & Behavioral
Science V

111 Michigan Avenue, NW

4th Floor, Room 4189

Washington, DC 20010

Sicuro, Franco

Millenium Psychiatric Associates
12303 DePaul Drive
St. Louis, MO 63044

13

114

Sikich, Linmarie

UNC Hospitals

101 Manning Dr

Room 254 Med School Wing D, CB#7160
Chapel Hill, NC 27599-7160

117

Soni, Poonam

University of Utah

School of Medicine .

30 North 1900 ERMM 5R218
Salt Lake City, UT 84132

119

Sood, Bela, A.

Virginia Treatment Center for Children
Department of Psychiatry

515 N. 10n Street

Richmond, VA 23298-0489

120

Tan, Daniel

Medlabs Research of Houston, Inc
6260 Westpark Ste 250

| Houston, TX 77057

121

Wagner, Karen

Univ of Texas Medical Branch

Dept of Psychiatry & Behav Sciences
301 Univ Bivd

Galveston TX 77555-0188

122

Weinberg, Alan M.

| CRCA

593 Lakewater Estates Lane
Stone Mountain, GA 30087

123

Weller, Elizabeth

Children’s Hospital of Philadelphia
Dept of Child & Adolescent Psych

3440 Market Street, 2nd Floor Suite 200
Philadelphia, PA 19104

124

Yadalam, Kashinath G.

Lake Charles Clinical Trial
Institute for Neuropsychiatry
27730 3rd Avenue, Suite 340

Lake Charles, LA 70601

11

125
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2.5 Presubmission Regulatory Activity

The Written Request (WR) for studying both indications (schlzophren ia and bipolar disorder I in
children and adolescents) was lssued on November 25, 2002.

June Cai, M.D. . _
Supplement NDA’s 20272/046 20588/036, 21444/020 i ' ) o~
Risperidal® (risperidone) ' ) . _ : }
~ Table 1. Major Safety Concerns with Atypical Antipsychotics _ :
S _{ Atypical Antipsychotics | . Major Safety Concerns—— | oo
Clozapine Agranulacytosis ~ : s ‘
’ ' Seizures B
Hyperglycemia
Weightgain . . " i
Risperidone Prolactin elevation
' | Orthostatic hypotension
_ Weight gain ,
Olanzapine Orthostatic hypotension . 1
Weight gain ’ \
Hyperglycemia
Quetiapine | Orthostatic hypotension (
Weight gain
. A ? Cataracts ‘ ‘
Ziprasidone Q-T interval prolongation \‘
Aripiprazole No known major toxicities |
Paliperidone ' | Q-T interval prolongation . {
1 Sertindole QT interval prolongation . |
(not marketed) Sudden death _ } \

Detailed issues specnﬁed in the WR can be found in the Pediatric Exclusivity Determmatlon
Template. Below is a summary of the main issues in the WR:
¢ Indications to be studied: Schlzophrema and blpolar I dlsorder in pediatric populatlon
* Types of the studies and study design:
1) Pediatric PK study that can be either traditional or populatlon kinetic approaches
applied to the controlled 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 § 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 symptoras 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 consndered’ a completed trial; Fixed-dose study is strongly
recommended.
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3) Pediatric Safety studies: In addltlon to collect safety data in the controlled

efficacy trials, safety data from long term of 6-months exposure to the drug canbe _

~collected from open-label studies. Such study fora  single indication would be
sufficient.

- Number of patients and power of study: Sufﬁcxent numbers and power of the study
were cmphaSlzcd and at least 100 patients exposed to drug for at least 6 months
would be a minimum requ1rement for long—term safety

¢ Entry-criteria: '

e Age group and population of the studies: Adolescents (ages 13 to 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 dlstrlbutlon within these samples for both
studlcs

Meetmgs on May 14, 2003 and Aug. 13, 2003 were held to clarify 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 mmorlty children
and categorization of ethmcnty (Amendment 1).

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

On Septembef 19, 2006, the sponsor had a Type B Meeting with the Division to discuss pians' 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 Relevant Background Information

The sponsor didn’t include foreign regulatory history in the original application of this NDA
supplement. [l 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 risperidone 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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Table 2: Clinical Studies to Fulfill the Pediatric Wri‘tten Request for Scl_:iziophrenia )

Studv Dwgnmd Dns;ge - Number of Patientt ”
7 Pharnnmkmem Stady | :
RIS-USA-160 Mulﬁp]e doze phunacolumbc study of nigperidone 24 children and adolescents
" 0.01 to 0.08 mg/kg in children and adolescents (6-16 years) in equal mmibers

(plammed 5-17 years) with behavioural snd psychotic
dmo:dﬁs

RIS-SCH-301** Ezndxmnzed, dmhle-bhnd, placeboconkolled . Treated- 160 adolescents with
multicenter 6-week study in adolescents with a DSM-  schizoplwenia
IV diagnosis of schizophrenia and suffering from an
acute episode (PANSS tofal score 60-120) PLA 5=54
RIS 1-3 mg, 1555
Risperidone 1-3 ma/day RIS 4-6 mg, =51
Risperidane 4-6 mg/day
Placebo -
Double-Blmd. Controfled. Parallel Group, Phase I Study
RIS-USA-231**  Randomized, double blind, mmiticenter, 8-week study ~ Treated: 279 (257 adolescents with
: i adolescents with a DSM-IV diagnosis of schizophrenia [primary analysis sef])°
schizophrenia® and suffering from an acufe episode ;
(PANSS total score 60-120) RIS 0.15-0.6 mg, n=141
(132 adolescents with scinzophfenm\
Rigperidone 0.15-0.6* mgfday RIS15-6 mg r=138
Risperidone 1.5-6* mg/day {125 adolescents with schizophrenia)
Safety Study
Long Tenn Open-Label Sfud\
RIS-USA-234* Open label, 6-month, um]hcente:r study in adolescents  Anafyred: 297°
with schizophrenia. Subjects entered from {119 with mode dose >3 mg/day and
RIS-USA-731 or RIS-SCH-302 or entered directly® duration 2180 days)
Risperidone 2 ~ 6 mg/day RIS 1=297 (including 11 subjects -
£ . aged <12 years old 2nd 4 with
sdnzophmmfonn duorﬁer)

* Included in the Pediafric sNDA for adolescent SChlzophmnm

“Fulfills the Written Request requirement that at least 50% of patients assigned to active drug must compleieto the -
nominal endpoint of the trial fo-be considered & completed tral

The original protocol penmitfed enrollment of subjects aged <12 years and subjects with schmphremfonn disorder;
these mhjects were excluded from enrollment fﬁﬂmvmg protocol Amendment 2. The small mumber of such subjects
who had already enroled (n=22; 19 aged <12 years and 7 with schizophrexxd‘onn disordes) were excluded from the
key efficacy and safety as<essments.

¢ Mininmm-maximom mode doges.

Evaluated data set included subjects who completed or discontinued on or up to 31 March 2006; no duecﬂy
enrolled subjects met this criferion.

n =size of a subsample; FLA = placebo; RIS = nspmdone«fNDA supplemental New Drug Application
Note: children = <12 years of age; adolescents = 13-17 years of age.
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5 CLINICAL PHARMACOLOGY

The Agency Blopharmacology Revnewer Andre J. ackson Ph. D reviews the PK studlcs
submitted by the sponsor. g

5.1 Pharmacokinetics

The-sponsorreports that correlation of active moiety plasia corcentrationsat-Bay 56 (predose)
with the efficacy parameters PANSS and CGI was explored graphically. Scatterplots of active
moiety plasma concentrations versus PANSS (actual and change from baseline) and CGI show
no apparent relationship between the plasma concentrations and any of the assessed parameters.
or their respective shifts from baseline.

According to Dr. Jackson, there is no dose adjustment requu'ed for pediatrics, exposure was
similar to adults. Please see Dr. Jackson’s review for details:

Information from prewous review of risperidone regarding Drug Interactions is summarized
below:

¢ Psychostimulants such as methylphenidate or atomoxetine didn’t appear to affect the

pharmacokinetics of risperidone.

e Hepatic enzyme inducers, such as carbamezapine, phén-ytoin and others can decrease the
plasma level by 50%.

« 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 antlsexzure medications, such as lamotrigine, vigabatrin, gabapentin

‘and tlagab ine.

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-HT3) and Dy, 5-HT4, 5-HTc, and 5-HTp weakly to moderately.

Moreover, risperidone also has effects on other receptors, including o, and o adrenergic and
histaminergic-1 receptors, but with low potency. lts alpha blocker effect will potentiate other
hypotensive drugs.
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It has no ,afﬂnity‘ for cholinergic muscarinic or afpha-l or alpha-2 adrenergic receptors.

Please see the review conducted by the Agency Blophannaceutlcals Science Reviewer, Andre

5.3 Exposure—Reépons'e Relationships

In the placebo-contro'lled study (RIS-sCH-302), the two risperidene treatment-groups have
similar effect size. The mean dose of exposure can be found in subsection 6.1.4 Efficacy
Findings (Tables 10 and 11). The following table summarizes the duration of exposure.

Table 3. Summary of Study Treatment Duration

(Study RIS-SCH-302: Intent-to-Treat Analysis Set *
: — _PLACERO ———RISISmg—- — RIS4-6mg —
Teatal deration, days :
N 54 35 _ 3
Category, n (%) '
1-7 2( 4 3(H 2(4)
814 1{(3 ICY 5¢10) ‘
1528 9(iD (T 1Y
2943 9(54 29(53) o 5(4% » ‘:
243 13249 18 (33) 18 (35} ' % i
Mean (SD) 36.5¢(9.966) 382G (10.837) 3737(12.051) ' } '
Median - 4200 42.00 4100
Range 40430 (3.0;51.5% (2.0:46.0)
(sulyect vearg) 54 58 52

During the fixed dose phase, the median exposure was 28 days for each treatment group and a
maximum exposure of 37 days.

R,

6 [NTEGRATED REVIEW OF EFFICACY

6.1 Indication

The Agency WR requests the studies for pediatric population. The indication for this SNDA is
schizophrenia in adolescents. The sponsor provides the following background for this indication:
“Schizophrenia is a devastating neurodevelopmental disorder with an estimated lifetime adult -
prevalence of approximately 1.0%. As defined in the Diagnostic and Statistical Manual of
Mental Disorders, 4th Edition (DSM-IV), the essential features of schizophrenia include a
mixture of characteristic signs and symptoms, including positive symptoms (delusions,
hallucinations), negative symptoms (flat affect, anergy, paucity of speech and thought), and
so-called disorganized symptoms (disorganized speech [thought disorder], disorganized
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behavior, énd poor attention). Although limited data exist, it is estimated that 1 in 10,000
children/adolescents develop full DSM-IV criteria for the diagnosis of schxzophrema

 worldwide,. However, it is recognized thatyoungpeople often-have subthreshold—

symptomatology well before they meet the formal diagnostic criteria for the disorder. In
general, most adolescent patients diagnosed with schizophrenia maintain their diagnosis and
their functional outcome is poor, with almost half exhibiting a deteriorating course or
‘minimal improvement. For the majority of patients, including those diagnosed during

adolescence, schizophrenia is a recurrent or chronic disorder for which maintenance ther: y’/,i\

w1thpsychotropleagentshashecomﬁhestarfdardﬁfmﬁln the pediatric age group, a

diagnosis of schizophrenia is most commonly made in adolescents, and the symptoms in this age
group are generally similar to those in adults. Schizophrenia has also been described in children
<13 years, but it is thought to be uncommen. The phenomenology and. diagnostic criteria (DSM-
[V) are similar in the adolescent and adult populatlons however, the earlier the age of onset the
more negative is the impact of the disease on personality and relatlonshlp development, cognitive
functioning, educational and work attainment, and social functioning. Moreover adolescent- -

onset schizophrenia is a life-long illness.”

The sponsor also requested waiver for studying this indication in children <13 years of age. The

Division has granted this waiver in Feb. 2007.

6.1.1 Methods

The efficacy data aré reviewed from the two acute, double-blind, controlled (one placebo-
controlled, one using lower dose range as the placebo), and one long term supportive open-label
study evaluating safety and efficacy in adolescents treated for up to 6-12 months.

6.1.2  General Discussion of Endpoints

The overall efficacy assessments in the trials of adolescents with schizophrenia include the

following:

Table 4. Schedule for Efficacy Assessments in the Studies in Adolescents with
Schizephrenia (Studies RIS-SCH-302 and RIS-USA-231)

Scales for Efﬁcacy Assessment* RIS-SCH-302

Positive and Negative Syndrome Scale Screening,

(PANSS) ) Baseline, Weeks 1,

2,4,6

Clinical Global Impression-Severity Scale | Baseline, Weeks 1,
: 2,4,6

Clinical Global Impression-Improvement Scale | Weeks 1,2, 4, 6

Children’s Global Assessment Scale Screening, Week 6

RIS-USA-231
Screening, Baseline;
Weeks 1, 2,4,6,8 °

Screening, Baseline,
Weeks 1, 2,4,6, 8
Weeks 1,2,4,6,8
Screening

*¥PANSS is the primary efficacy variable. No key secondary. efficacy variable was defined.

‘The primary efficacy endpoint is the change in the Positive and Negative Syndrome Scale

(PANSS) score from baseline to endpoint for all three studies. This scale was designed to assess

‘l:»
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Table 5. Dose 'I‘i‘tratign _Sch;dule Qf,Study RIS-SCH-302

(4 to S meyday)

: s ; ‘;4“5’:3“ Titration could be accelerated o

mgiday mg/day decelerated to target dosage range;
4 , 1 mg/day 2 mg/day e if needed .
5.6 K 1 mp/day 3 mpfday - T
7 1 mg/day : 4 mgfday Target range achieved
8-14 1 to 3 mg/day 4 to 6 mp/day folecatad dossgewithi flis tacget

. dosage range -

1542 1,2, or 3 mgfday 4,5, or 6 mefday MFQngﬁzx ge

* A subject should have achieved a minimum dosage of 1 mg/day in dosage group A or 4 mg/day in
dosage group B by Day 7. After discussion with the Sponsor, a slower titration rate into the target
dosage range was allowed if adverse events emerged. After Day 14, adjustments to the dosage

. reached by Day 14 were not to take place unless discussed and agreed upon with the Sponsor. If
the gubject could not be maintained within the target dozage range fiom Days 14 to 42, he or she
was withdrawn from the study and could eater the open-label study (RIS-USA-234) if appropriate.

Figure 2. Design of Study RIS-USA-231

8-Week Double-Blind Treaiment Phase

Final Visit

Basedine r—‘\/

Screening

20--4»N~Z0DZr2

Subject Selection

In both studies, subjects were aged between 13 and 17 years, mcluswc with a DSM-IV diagnosis
of schizophrenia and suffering from an acute episode (screening and baseline total PANSS

score between 60 and 120, inclusive). Subjects were enrolled as either inpatients or outpatients.

The sponsor explains that although in original protocol for Study USA-231, subjects of <12
years old were included, they were excluded from enrollment following Amendment 2 and
despite these 19 subjects continued the study, they were not included in the main efficacy
analyses. '
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__Table 6. Demographic and ,B;se,lin,e Disease Characteristics

~(Studies RIS=SCH=302and RIS-USA=231)

RIS-SCH-302 (ITT) RIS-USA231 (MITT)
B RIS 0.15-06 RIS15-6
Sen (%) S , A
Female 19¢33)  25(4y) - 1420 52(39) - 60(48)
Male 35(65) . - 30(5H) 37(M) | so(6D) __65(52)
Kace, n (%) ' :
Whste . Y 1)) 33 (66) 24 (4T 111 ( 83) 104 ( 85)
Kon-White G0 2240 1163 09 19(15)
At i yem: | | : o
Mean (SD} 155 (138) 15.7(1.33} 15.7(129) 156(132) 156(1.25)
# Medizn 160 160 16.0 160 16.0
' Kange Q317 (1317 (1317 317} B 1))
Weight in kilégrams - i .
Mean (SD) 585(2008) 389(1656) S85(1218) | 639(11.52) 606 (1047
Medin 525 - 360 559 63.1 595
Range - (36;126) (37:110) (36:89) (1,96} (3690)
Weight in classes, n (%) : |
<50kg : W4 19 (35) 112y |18 18(14)
350ks 30( 36) 36 (65) - 40 (78) 121 (92) 167 {86}
Body Mssz Indes (kg/m’) ¥ : .
Mean {SD} 21.7(5.68) L7331y  2A4GTH 222(3.39) 214(3.20)
Medizn 204 WS 208 219 06
Range (14;38) (15:34) (16:35) {1530 (16:32)
Tanner sexus| maturiy stage, & (%)
2 iI® 0 1) @) - 14}
3 13049 5(16) 3(16) 19 {14) 17(14)
4 24 (44) 31 (36) 27(53) 5139 50(40)
5 14(26) 15Qn 15Q9) 60 ( 45) 57(46)
Disgnosis, n (%) _
Catatonic 0 1) 0 1 4 @)
Disorganized 36 8{15) 4(8) 6(%) 13(10)
Parancid 38(70) 38 (69) 34(6T) 92— 83 (66)
Residual 13 ] it 7(5) 0
Undifferentiated 12(23) §(15) 13{25) H4(18) 25(20)
Age at onset of first psychisiric symptom (yrs)
Mean (SD} 126(33%) 129075 13.8(236) | 13.7(249) 140213) -
Median 130 < 140 14.0 14.0 140
Ronge Q- @17 (A1) CRY)] 17
Age at diagnosis (yr3) .
Mean (SD} 14.8 (1.59) 145 (262) M8 | 153(.61) 153 (1.30)
Medizn 150 150 150 160 150
Range (URY)] @17 6:17) {1 (1217
ITT=1ntent-fo-treat analysis set; MITT=modified intent-fo-treat 2nalysis sef; o = rumber of subjects; SD = standard
deviafion; yrs = years. - ‘
Statistic analyses
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The primary analysis set for the RIS-SCH-302 study was the intent-to-treat analysis (ITT) set
(i.e., all randomized subjects who took at least 1 dose of trial medication). An ITT set was

“also defined for the RIS-USA-231 study, but a modified intent-to-treat (MITT) analysis set (ld B

those who were younger than 13 years of age were excluded after protocol amendment 2) was .
the primary analy31s set for the efficacy analyses in this trial.

The sponsor further specifies that “the prlmary analysns was the between-treatment group

———————comparison-of the- change from baseline-at end point of the prinary efficacy-variable, as assessed

by the analysis of covariance (ANCOVA) model. An ANCOVA model including factors for
treatment, country and baseline score of the primary efficacy variable was used. In RIS-SCH-
302, a step-down closed testmg procedure was applied to compare each of the risperidone dosage
groups with placebo.”

~ 6.1.4 Efficacy Findings

Table 7. Subject Disposition and Discontinuation Reasons
(Studies RIS-SCH-302 and RIS-USA-231)

Study Randomuzed treatment group
ms—scamz, u (%) Placebs KIS I-3mg RiS4-6mz
Randomuzed 54 35 51
T 54 55 51
Completed 36 ( 67) 45 (82) 44 ( $6)
Drop outs due to LOE 13 (24 3¢5 L2
Droap oufs due to AE 20 4) 3¢ 4{ 8
Drop outs due to ather reasons 3 ( 6) 4(N 2( 4y
RIS-USA-131, n (%) RIS 0.15-06mg RiS 15-6mg
Randomized | 141 138
T 141 138
Completed 87 (62) ST
Direp outs due to LOE 718y . 20014
Drrop outs due to AE 6(4) £ (6)
Dirop outz due to other reasens 21 (15) 13(5)

AF—adverse event, ITT=intent to treat, LOB=lack of eficacy (insuficient response)

Concomitant medications

Any new psychotherapy or psycho-education as well as most psychotropic medications,
including lithium, antiparkinsonian drugs, sedatives, hypnotics, anxiolytics, cholinesterase
inhibitors, beta-adrenergic medications, ginko biloba, kava kava, and among others, were
prohibited in the RIS-SCH-302 and RIS-USA-231 protocols with the exception of rescue
medication (lorazepam or other selected benzodiazepines and non-benzodiazepine sedative
hypnotics) for the control of acute agitation and/Gr insomnia. Propranolol was also an exception
for the akathisia. The administration of these medications was also not permitted within 8 hours
of efficacy assessments to avoid confounding efficacy results.
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Table 8. Concomitant Therapy during Treatment-Therapies with >=5% Incidence in . ‘
Either Group — MITT (Study RIS-USA-231: Modlﬁed Intent—to-Treat Analysis Set) »
- —PmalynisPhase: Trestment - — .~~~ o
In cage of recumrent events, SubjectsfmsteMtsm ’ '

Rislowdose  Rig high dose Total

ATC Class , o @=132)  (N=129) ®=257 ‘ -
Who Genexic Term n(%) - nCh) nCe) !
Total no. subjects with concomitant 94(71) . - 99(79) - - 193(79)
medication - . \
Amalgesies , B 25 (20) 58 (23) \
Paracetamol 31(23) 19(15) 50 (19) . [
Anti-parkinson drugs : (6  26(2) 34(13) ‘
Benzatropine mesilate 2(2) 7(6) 9(H. ‘ \
Biperiden 3(D) 8( 6 19 1
Antiinfiammatory and antirheumatic products 9I(N 2D 18( D
Thuprofen , TS 9D 16( 6) s
Other gynecologicals 86 10( 8) 18(7) |
Thuprofen 7( 5 9¢ 7 16( 6) |
' o |
Psycholeptics LTS 62 (50) 133 (52)
Diazepsm 9( 7 6( 5 15( 6)
Hydroxyzine 9( 7 12 (10) 2( 8
Lorazepam . 56 (42) 51(41) 107 (42)
Zolpidem 13 (10) 14113 27(1D)
Topical products for foi&t and muscular pain 9(hn 108 19 ("
Tbuprofen (Y 97D 16 ( 6)

Note: Percentages calculated with the number of subjects In each group as denominator. ‘
Note: A subject may have faken a conconiitant medication from more thifv 1 class. A medlca&nn

may have been assigned to mulﬂple clagses baged on its possible mtber than sctual chmcal nse.
subl 1 1tf penerated by ctren sas. :

In Study RIS-SCH-302, about 75% subjects were treated with other psychotropics, including
olanzapine, antidepressants, antiepileptics, and psychostimulants prior to the study. During the
study period, still over half of the subjects (59%) received other psychotropics, most frequently
lorazepam and trihexyphenidyl that were both permitted per protocol. The table below dlsplays
the concomitant theraples that were used in 5% or more subjects in any treatment group:

-
-
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Table 9. Incidence of '_Concomitant Ther;py during Treatment in 25% of Subjects ‘
SRSE— __j““"—'"‘::r**"’*-in“Any,GrOilp{StudyR{SSGH%OZ*{ntent=t0:T’1'eafAnalysisTSet) T T T

% PL&CEEI‘B RIS -3 mg EIS4-6mg ALLRIS .
ATC Class @=54) CN=55) (ii;il) (N=105)
Pwycholeplics 28 (52) 25 (4%} - 2639} - ;—S (42
' Lorazepam 2] ¢ 39 30 (36) 13 {23) 33(3n
Zolpidem 7(13) C 8 (16) 5(10y . 14(13}
Hydroxyzine (9 4 2(4 6( 8 "
Antiparkinson drugs 6(11) 9(16) 17(33) 26(25)
Trikexyphemidyl 40N g (16} 14(27} By
Analpesics 11 (20 916} . B8(16) 17 (16}
Parscetsmol = 10 { 19) 6(11) g (16} 14 ( 13y
Antacids, drugs for freatmof 3( 6 (% 2{ 4 &( 6
pept ulc and fiatal. _
Mazlox a - 35 @ I3 j
Note: Peccentages calculaed mih the number of subjects it eack group as denominator. A subject may have ’} |
tsken 2 concomitauf medication from more than 1 clsss. A medication may have been assigned to multiple E '

classes bazad on iis poscible rather thaa acheal clindcal nss.

1 e F #0008 Thar e, mue

There are also 27% subjects in risperidone higher dose group (3-6mg/day) that needed treatment
for EPS during the study whlle only 18% in risperidone lower dose group (1-3mg/day) and 13%
in placebo group.

Protocol deviations

In Study RIS-USA-231, 25% subjects in each trcatment group had protocol dewatlons Most
CcOMmOon reasons are concurrent forbidden therapy (14%) wrong dosage (11%), and selection
criteria NOS not met (4%).

In Study RIS-SCH-302, about 20% subjects in each treatment group had protocol deviation."-
Receiving wrong dose was the most common (9% total) reason followed by concurrent
forbidden treatment (5% total)

‘Mean risperidone dosa;gg throughout the study was 2.2mg/day in risperidone loweri dose group -
and 4.6mg/day in risperidone higher dose group; mean dosage after reaching the targeted dose
range was 2.8mg/day in lower dose group and 5.6mg/day. (See tables below provided by the
sponsor.) s
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Table 10. Summary of Dosages of Throughout Treatment Phase (Study RIS-SCH-302)

_ ——PLACEBO-— -——RIS13mg-— - ___RIS46mpg——
. Mode dose (ind days off drug) - ' -
: N .54 ' 55 50 .
Mean (SD) © - 0000 (0.0000) 2.573 (0.8017) 5.260 (1.0654)
Median 0000 3.000 6.000
Range (0.00;0.00) (0.50;3.00) @.00:600)
/ IS _ -
‘Mean dose (ind days off drug) , :
N 54 55 . 51
Mesn (SD) 0.000 (0.0000) 2.164 (0.5552) 4.562 (1.0259)
Megdian : 0.000 - 2.449 5.188
Ramge -~ (0.00:0.00) (0.63;2.53) (0.75;5.29)

subl 1 xtf generated by amme sag.

Table 11. Summary of Dosages during Fixed Target Phase (Study-RI'S-SCH-BO'Z). :

——PLACEBO -—- —RIS13mg-— — RIS 4-6mg —

Moade dose (fucl days off drag) _

N - 51 50 44

Mezn (SD) 0.000 (0.0000) 2.760 (0.5555) 5.545 (0.6973)

Median 0.000 3.000 6.000

Range . {0.00;0.00) (1.00;3.00) (4.00;6.00)
Mean dose (incl days off drug)

N 51 30 44

Mean (SD) 0.000 (0.0000) 2.755 (0.5531) 5.567 (0.6657)

Medtan - - 0.000 3.000 6.000

Range (0.00;0.00) (1.00;3.00) (4.00;6.00)
subi3a.rtf generated by amrum.sas. '

Efficacy Results

The efficacy results of Studies RIS-SCH-302 and RIS-USA-231 are displayed in the following
table submitted by the sponsor.

APPEARS THIS WAY ON ORIGINAL
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Table 13. Results of Primary Endpoint in Study RIS-SCH-302

for Sex and Race Subgroups

e Demegpic .
Subgroup - - PLACERO RIS 1-3 mE RiS4-6mp
Sex
Female N 10 H 14
Mean (SD) L6101 2380360 -263
Di means (95% CI) 113 (2053088 1434 72 -m)
Male N 35 0 6
Hean {ST) F4(17984) 202604 193{1685),
Diff of LS means (95% Ch . ALECIO3Z4200¢  -122(103%-509)
Noa-white N 17 n 27
Mean (SD) A58Q761) 0IQEMN ATE 13T
Diff of LS. means (95% CD) ALI (L1077 134 (3318357
White N 7 1 23
Mean (SD) -0 (10.80) 153 (12.08) 135 @38
Diff of LS means (5% Ch 135 (-19.4’2;—5.65)"“ 23 (10TTATY

In Study RIS- SCH—3 02, there seem to be no significant differences in efficacy with different -

genders or the two race groups and with different dosages in each gender group or each race

group.
Table 14. Results of Primary Endpoint for Study RIS-USA-231
in Sex and Race Subgroups
Chanpe from baseline at Day 56 end point in totsl PANSS soore
BIS LOW DGSE EI3 HIGH DOSE
i ¥eaw (5B H Efiean (3]
' Diff. of LS Means (85% Ch
Sex ‘ e
PFemale 51 -14.5 (1973 G -E3 8 (33 885
. 82 {-I6.87.0.5%)
Male 41 -112 (20.72) &5 -24 3 (19853
‘ ' -13.4 (-20.33:-6.55)**%
Race® o ’
Hea-White 24 -127(19.16% 1% -30.6 (22 85)
: 170 (31 7 -2 185
White 114 -12.7 (26 45) 1a3 X206
: o : . 94 {-15.00;-3.800% -
Black .20 127 (19.16) 17 20 46

27

-16.4 {-31.53:-1 23y
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In Study RIS-US-231, risperidone higher dose tl:éatment group shows superior to ersatz placebo
__group in both gender groups and the efficacy size seems to be comparable hetweenthetwo — ~—

gender groups. Similarly, risperidone higher dose. treatment group shows to be more effective
than the crsatz placebo group in all three race groups the sponsor defined; however, Caucasian

6.1.5 Clinical Microbiology
Not applicable for this submission.
6.1.6 Efficacy Conclusions

The two acute efficacy studies show positive results: Risperidone treatment groups of 1-
3mg/day and 4-6mg/day are more effective than placebo group; Risperidone 1.5-6mg/day is
more effective than risperidone 0.15-0. 6mg/day. The efficacy results have no significant
differences in each gender or race groups in both studies except the Caucasmn group seems to
have the least effect size in Study RIS-USA-231. '

Though the sponsor conducted efﬁcacy demographic analysis, the ethnicity/race analysis only
consists of two groups: White and Nen-white, instead of analyzmg based on five ethnic groups
according to the WR.

7 INTEGRATED REVIEW OF SAFETY | ‘ }

7.1 Methods and Findings

The sponsor included the three above mentioned schizophrenia trials as safety database. Due to
the design differences, pooled safety analysis is not performed. Safety data of the PK study
(Study RIS-USA-160) are reviewed in the SNDA 20272-047, the application for using
risperidone for treatment of bipolar 1 disorder in children and adolescents aged 10-17 years old.

7.1.1 Deaths

There was no treatment-emergent adverse event leadmg to death in the two controlled studles

However, there was one completed suicide in the open-label long term trial, Study RIS-USA-

234. In this six-month open-label trial on children and adolescents with schizophrenia, one

subject (#A36124) died from suicide after- ——— " 0of open-label treatment. The following is h(ﬁ)
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 T
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Feb 2005. The dose was decreased to 5 mg/day on 25 Feb 2005 and to 4 mg/day 2 days later; the
Concomitant medicatiors included zopiclon.

subject continued on this dose unfil

— ~On ——==="""_the subject had suicidal thoughts (verbatim term, suicidal 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 home on  ~——— . On ——
«—— _the subject committed suicide.” ~

b(6)

Though the investigator considered this event unrel o the study | medlc&ta@& 1Hfrhard torule—

out the possibility of drug—relatedness totally in my opinion.

7.' 1.2 Other Serious Adverse Events

Study RIS-SCH-302: The sponsor reports a total of two SAEs in this study, one in each
risperidone treatment group and both of which were psychosis that were considered unrelated to
the study medication (both happened while they were on risperidone 1mg/day). Subjects were
hospitalized and treated with other antipsychotics.

Other two SAEs in this study were in the placebo group: One subject who had appendicitis,
bowel motility disorder, peritonitis, and post-operative pain and another developed depressmn
No unexpected SAEs in this study.

Study RIS-USA-231: A total of nine subjects experienced psychosis and they were considered
as serious events. Among them, one subject also had “cerebral oedema” (Subject #A35209) in
the lower dose group of risperidone which was reviewed in the sponsor’s previous submission on
application of risperidone for treatment of irritability of autism and a consultation report on such
case from OSE is in DFS. According to the sponsor, the same subject also was coded for suicide
attempt for her suicide ideation. The subject withdrew from the study due to these events.

- Study RIS-US-234: List of SAEs in this study is displayed. in the table below provided by the

Sponsor.

APPEARS THIS WAY ON ORIGINAL
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platelet count decreased from 299 (lab reference 140-400-giga/L:) at the beginning to 226
- {gig y Month 9. Other lab values showed elevation on June 2, 2004 include LDH 493U/l
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which lasted for 1 day.” Neither narrative summary nor CRF provided 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 contractionis 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, June 2,
2004; his AST was normal at first but increased to 101 U/L (lab reference: 11-36 U/L) by Month
9. Total bilirubin remained normal (6~12 umol/ I, lab refereénce: 3—21 umol/l) during the study
course. Albumin was fluctuating from 46 — 53 g/l (lab reference 33—49g/1). Nevertheless,

(1ab reference: 53—234 U/l), uric acid 547 umol/I (lab reference: 125 —488 umol/l), ALK 188 U/l
(lab reference: 31-129 U/1), Cholesterol 5.55 mmol/I (lab reference: 2.95-5.12 mmol/1). This
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 nie. Together with the patzent 4y
gender issue, the sponsor needs to provide further clarification of this case.

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

7.1.3 Dropouts and Other Significant Adverse Events

7.1.3.1 Overall profile of dropouts

Overall, all-events that led to drop-out in the two coatrolled trials and the open-label trial are

adverse effects that known to risperidone. Psychosis was the most common reason for discontinuation
in all 3 studies.

7.13.2 Adverse events associated with dropouts

The next three tables summarize the AES that associated with dropouts in each study in the
clinical program.

APPEARS THIS WAY ON ORIGINAL

(¥
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Table 16 AdVerse events associated with dropouts are summarized in the followmg table

e ~—Incideneeof Treatment-Emergent-Adverse Eyents with Action Takenof .~ —— ~— |
; ~ Permarient Stop’ (Study RIS-SCH-302 ITT Analysis Set)

AE System Organ Class AR ¢ ¥ =573 (N-:SS) TTNEST) (N=106)

Adverse Event Preferred Term n (%) n(% 0 (%) n(%) |
Tatal no. sabjects with perm stop med D 2(9 ) £(8) A Q)) |
Psychiatric disorders : e 2( 49 2(49)  4(8) 6( 6) |

Sommolence , 0 0 2( 4 2(2) \

~ Anorexia ' . 0 0 o 1(2) 1(1) \

Adxiety - - | 0 0 1(2)  ~1(1D LI
Psychosis - 2(4). S2(4) - 1(2) 3(3) o ‘
Centr & periph nervous system disorders 0 : 1(2) 2( 4) 3¢ 3) ' i
Ataxia 0 ' 0 1(2) 1( 1) |
Dizziness 0 1(2) 1(2) 2(2) |
Cardiovascular disorders, general 0 0 1(2) 11 ]
Hypotension 0 0 1( 2) 1(1)

Heart rate and rhythm disorders 0 0 1(2) 1(1) ‘

Palpitation 0 0 1¢2) 1( 1) ' , 5
Body as a whale - general disorders ‘ 1(2) 0 0 0 ™ |

<

Fever 1(2) 0 0 | }
Note: Incidence is based on the number of subjects experiencing at least one adverse event ot the
number of events.

In this placebo-controlled study (RIS-SCH-302), the rate of discontinuation was higher in
risperidone higher dose group (8%) than that in the lower dose (5%) and placebo (4%) dose
groups. Subject #30064 in the risperidone higher dose group was discontinued from the study as
he reportedly had “mild hypotension” and “somnolence.”

APPEARS THIS WAY ON ORIGINAL
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Table 17. Incidence of Treatment—Emer;gent Adverse Events with Action Taken of
Permanent Stop (Study RIS-SCH-23), ITT Analysis Set)

o - - RIS 0.15-0.6mg RISl S—Gmg -
AE System Organ Class : N=132) : ®N=125)
Adverse Event Preferred Terom - n(%) . n{%)
Total ne. subjects with perm stop med _ o 6(45) - 5(4.0)
Psychiatric disorders : ©4(3.0) 3(24)
Psychosis : : T 3(23) —2(1.6)
Agitation : : 1(0.8) 1(08)
Insomma 0 1(0.8)
Suicide attempt® " 1(0.8) 0
Cardiovascular disorders, general 1(0.8) 1(0.8)
~ ECG abnormal 0 1(0.8)

Hypertension : 1(0.8) 0

Centr & periph nervous system disorders 1(0.8) ©1(038)
EEG abnormal . 0 1{0.8)
Oedema cerebral 7 , 1(038) 0

Respiratory system disorders 0 1(0.38)
Upper resp tract infection o 1(0.8)

Heart rate and rhythm diserders 1(0.8) 0
Tachycardia . 1(0.8) 0

Liver and biliary system disorders 0 1(08) 0

SGOT increased 1(0.8) 0

SGPT increased 1( 0-'8) 0

Note: Incidence 15 based on the number of subjects experiencing at leas*t onie adverse event, not the number of
events. * Verbatim term: suicidal ideation.
EEG= electroencephalogram.

Subject A34447 in Study RIS-USA-231 is a 13-year-old white female, with a diagnosis of
paranoid schizophrenia and no other relevant history, was randomly assigned to treatment with
high dose risperidone. No prior psychotropic medications were reported. On July 18, 2003 (Day
8 of the study and the day after she received risperidone 2 mg/day, subject’s EEG showed
abnormal (verbatim term, suspected seizure disorder [pathological changes in EEG}]). Study
medication was discontinued (last dose on Day 7), and the subject was given treatment with

valproic acid 600 mg/day and olanzapine 15 mg/day. The investigator considered the abnormal

EEG finding unrelated to the study drug. The subject had not yet recovered from this adverse
event at end point. —It seems that the EEG change happened the day after the last dose. Reduced
seizure threshold is a known AE of antipsychotics like risperidone.

Insomnia and upper respiratory tract infection are the two additional AEs that led to dropout in
the higher dose group.

Subject A34307 is a 15-year-old Caucasian male, with a diagnosis of undifferentiated
schizophrenia and no other relevant history. He was randomly assigned to the high-dose
risperidone group after 32 days of treatment with risperidone (post-titration dose, 1.5 mg/day).
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“Table 19. Incidence of Treatment—Emergent Adverse Events with Action Taken of
Permanent Stop (Study RIS-USA-234, ITT Analysns Set) . N
__Trial Phase: Open-labelrf4~—~i— T - AR A

PLA/RIS RISRIS  ALLRISOL |
AE System Organ Class (N=41) (N=256) (IN=297)
Adverse Event Preferred Term - -1n(%) n (%) - n(%) :
Total no. subjects with perm stop med 2( 5) 26(10) . 28(9) - |
Psychmtrlc disorders 19( 7) == 5
0 11( 4) 11( 4) . |
Smmde attempt 0 6(2) 6( 2)
Aggressive reaction 0 3( 1) 3( 1) a
Agitation o 1(<1) L (<1). 3 \
Hallucination , 0 1(<1) ~1(<D |
Centr & periph nervous system 0 3(1) 3(D '
disorders _ H
Extrapyramidal disorder 0 2( D 2( D
Dystonia 0 1(<1) . 1(<1) |
Liver and bﬂmu system disorders 0 2( D 2(1) ]
SGPT increased 0 2( 1) 2( 1) ;
SGOT inéreased 0 1(<1) - 1(<1) |
Metabolic and nutritional disorders 1(2) 1(<1) Co2(1) - \
' Hypertriglyceridemia 0 1(<1) ' 1(<1)
Hyperuricemia 0 1(<1) 1(<1) 1
LDH increased 0 1(<1) 1(<1) ;
Phosphatase alkaline increased 0 1 (<1) 1(<1) 1
Weight increase 1(2) 0 : 1(<1) \
Body as a whole - general (IlSOl ders 0 1(<1) 1(<1)
Injury 0 1(=<1) 1(<1)
Cardiovascular disorders, general 1(2) 0 ) 1(<L)
ECG abnormal 1(2) 0. 1(<1)
Endocrine disorders 0 L(<1) 1(<1)
Hyperprolactinemia 0 1(<1) 1(<1)
Reproductive disorders, female 0 1(<1) 1(<1)
Lactation nonpuerperal 0 1(<1) L (<)

There seem no unexpected adverse events that led to dropouts in this study as well.

7.1.3.3 Other significant adverse events
Somnolence and Fatigue: This analysis will focus on the placebo-controlled trial, Study RIS-

SCH-302. Subjects who reported fatigue also repgrted somnolence in this study. The table below
summarizes the incidences of these AEs in each tfeatment group.
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Table 20. Incidence of Treatment.lEmergent Somnolence or Fatigue -
= e {StudyMSSCHADLJntenmImat:AnalyMet) e i =HIii.

PLACERO  RiS13mg  RiS46mg

Tetal ne. sabjects with

sammolence or fatigne IO - B3y - 114 |
St 2(4) 328 612 |
Fatigue 2(4 (8 (49

ad

Note: Incide_rit_:c is based on the number of subjects experiencing at least one adverse event, not the
number of events.. .

The figure below illustrates the onset of somnolence in this studi/. .

Figure 3. Timé to First Occurrence of Somnolence — Kaplan-Meier Curve
(Stud"y R{S-SCH—SOZ: Intent-to-Treat Analysis Sef)
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Subjects on higher doses of risperidone had significantly longer duration of somnolence than
those on the lower doses of risperidone (see table below).
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--butt’, ‘head hit’, ‘beat on’, “hit by car’, ‘self’, ‘suic’, ‘hurt *

Table 21 Number of Days and Percentage of Tatal Duration with Som nolence
e (Stuiry RIS-SCH-302: Intent-to-Treat Analysis Set) _ B -
? __PLACEBO —- -RI’SI-3mg- ~RIS46mg-
' | | @=54) - @=55) @51
. " Tetal days with sermmalence o
———  Meam (8D 10283 - 1331070~ - 193 (Q4.64)
' Median 30 9.6 : 210
Range . 5 @3h 3%
% of tofal duration with sommelence
N R 2 - 13 6
MMean (SD} ' 81467 4213272 5714 (26 86)
Median 81 - 333 646
Range ;1D (5:9%) (18:93)

No subjects discontinued the study due to fatigue but two subjects in the risperidone 4-6 mg
group discontinued due to adverse events that included somnolence. Subject A30208, a 15-year-
old female, discontinued treatment with 4 mg risperidone on Day 11 due to anorexia, ataxia, and
somnolence (verbatim: lethargy and sedation). Another subject (A30064) is a 13-year-old male
who experienced hypotension starting on Day 4 and somnolence starting on Day 5, while
receiving 2 mg risperidone. He discontinued treatment on Day 8 due to these events.

The sponsor reports that the majority of subjects had recoveréd from adverse events of fatigue or
somnolence by final study follow-up

7.1.4 Other Search Strategies

7.1.4.1 Suicide analysis -

The sponsor searched any WHO-preferred term containing any of the following text strings: -
‘suicid’, ‘overdos’, ‘injury’ or ‘aggress’. )

According to the sponsor, any verbatim term containing any of the following text strings were
also searched: ‘cut’, ‘contus’, ‘wound’, ‘aggres’, ‘agres’, ‘fall’ (except ‘falling asleep’), ‘broke’,
‘abras’, ‘accid’, ‘alcoh’, “intox’, ‘injur’, ‘sprain’, ‘trauma’, ‘bit’, ‘black eye’, ‘bruis’, ‘bump’,
‘burn’, ‘fractu’; ‘fr.’, ‘commotio’, ‘disjointed’, ‘drinking’, ‘beverage intake’, ‘overdos’, ‘harm
self’, ‘lacerat’, ‘fell’ (except ‘fell asleep’), ‘hair pull’, ‘grazed’, ‘haematom’, ‘hematom’, ‘head
, “hurt, “inflict’, “torsion’,

impact’, ‘scratch’, ‘chipped’, ¢ car *, ‘sexual abuse’,
, ‘smashed’, ‘throwing objects’, ‘tongue chew’,

‘knowingly destroyed’, ‘damage’, ‘lesion’,
‘sexual assault’, ‘dislocation’, ‘skin tear’

37







LY
Clinical Review
June Cai, M.D.
Supplement NDA’s 20272/046, 20588/036, 21444/020
Risperidal® (risperidone)

Table 22 Incidence of Suicide—i{elated Adverse Events Based on

T A —""Enﬂylihase. TREATMENT
: RISLOW RIS HIGH
DOSE DOSE

Columbia Score ' {¥=141) (N=138)
Aifinerses Evaeit Fochonved Pornt N (%) (%) - : ,. .
Total no. subjects witlr suicide-related AE - 15 (10.6)  18(Z% |
03 ACTTONS TOWARDS IMMINEN 1(0.7) o

' SUICIDAL BEHAVIOR - '

' SUICIDE ATTEMPT 1(0.7) 0
04 SELF-INJURTIOUS BEHAVIOR, 3(21) 2(14)
INTENT UNENOWN ‘
AGGRESSIVE REACTION 0 1(07)
INFLICTED INJURY 3(2.1) 1(0.7)
08 OTHER: ACCIDENT - ’ 10(7.1) 8(5.8)
ABRASIONNOS 107
BURN 1¢07) 0

 INJURY 8(57 5(3.6)

PAIN , 0 1(0.7)
PURPURA 2(14) 2(14)
TOOTH DISORDER - 1¢07) 0

09 OTHER: PSYCHIATRIC 2(14) 1(07
AGGRESSIVE REACTION | 1{07) 1{07
INJURY 10D 0

Note: Incidence is based on the mumber of subjects experiencing at least one adverse

event, not the manber of events.

Study RIS-USA-234 is a 6-month open-label extension study. According to the sponsor, “there
were 16 reports of adverse events coded to suicide attempt with onset during the open-label -
study or within'4 days of the last dose of study medication in the study: 2 (5%) of 41 subjects

previously treated with placebo and 14 (5%) of 256 subjects previously treated with risperidone.

Of the 16 subjects, 7 subjects had suicidal ideation, thoughts or tendencies with no suicide
attempt, and 9 subjects attempted suicide, one of which resulted in death. These events were
considered serious in 14 subjects and resulted in study discontinuation for 6 subjects.”
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~ 7.142 EPS-Related AEs

Rating scales for EPS, including AIMS" SAS? and BARS?, were é‘p‘ﬂied at Screening, Baseline,
Day 8, 15, 29, and 43 or Endpoint/early termination. Changes of overall scores of these scales

_ )Byskmeﬂvsympt@mswerceva{u € ﬂsmg{he AIMS an -mean
summarized below:

“

Table 23. AIMS Total Score - Change Fro;t@ ﬁﬁéélin‘e to Ena::l;;;int
(Study RIS-SCH-302: Intent-to-Treat Analysis Set)

A PLACEBO RiS1dmg = RIS46mg
Totsl severity scove l ' ' .
N 54 54 50
Mean baseline (SD) 0.61 (1.867) 0.44 (1.588) 622 (1.075)
Mean change (SD} H31(1.398) - 0.09(1964) 0.16 {1 .315)

Hote: Higher score indicstes worse condition. N iz the nember of sabjects with both
haseliﬁe amd end pomtvs]ms for the paremeter.

2) Parkinsonism symptoms were evaluated using the SAS. Mean score changes are summarized
below:

Table 24. SAS Total Score - Change From Baseline to End Point
(Study RIS-SCH-302: Intent-to-Treat Analysns Set)

Higher Score Indicates Waorse Cmuﬁum

BLACEBRO RIS 1-¥ mg RIS 46 mg
Total ‘
Treasiment
N 54 54 50
Mean baseline (SI) 8.05 (0.184) 0.03 (0.0¢5) 0.02 (0.084)
Mesnchange (SD)  -0.01 (0087} 0.03 (0.152) 6,10 {6278}

Nate:- Higher score indicates worse condition. N is the number of subjects with both
bazeline and end paint values for the parameter.

3) Akathisia symptoms were evaluated using the BARS. The global cliniéal‘rating of akathisia is
" summarized in the following table. :

! Abnormal I[nvoluntary Movement Scale
*Simpson-Angus Scale :
IBarnes Akathisia Rating Scale
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Table 27. Incidence of Treatment-Emergent EPS-Related Adverse Events
by Grouped Term (RIS USA-231, MITT Analysis Set)

e e e

x 2 = H L 3

oo - Total -~ <03mp 2035mg Totd <3Smp 235mg
Grouped Term o ®=13)) M9 (D)) (N=125) (NE3T) (HER)
Adverse Bvent Preferred Term = n(%) ~ n(%) n(%)  o(4) n(%)  n(%)
Total ua. subjects with stleast one M e '

K et sdverie ot 1308) 3(103) 10¢o7 41028 7(89) (38§

Dystapia §(6.1) 2(69) 6(58) 23(184) 3@1} 20027
Hypertomz 6(4.5) 169 4(39) 18(44) 204 6081
Dystomz , 1 (0.8} 0 {16 540 17y 4435)
Musele contractions invohmtbary (19 - ¢ 219 108 @ 1.y
Oculogyniccnzs ¢ .0 ¢ _1(08) @ 11
Tremor - 460 164 329 BQ@A) 1Q7 12038
Tremor - , 4340 1G4  3(2%) 13404 107D 12(136)
Alkathizia 2(LY) 0 1y UEs 1an 1o gy
Hyperkinesia . -2(1.5) 0 2(19 U@s 17 diy
Dyskinesia 2(135) 0 {19 166 2048 56D
Dydurena ' -2{L3) 0 219 166 264 iS00
Parkinsonism 0 0 0 5(48) @ 5670
Extrapyramidal disorder 0 0

0 S0 g 360

The only long-term study lasted over 3 months is an open-label study. Again, the sponsor
reports that no incidences of EPS-related AEs were considered serious; however, these AEs did
result in 3 dropouts: 2 extrapyramidal disorder and | dystonia. A total of 13 (4%) subjects
reported dyskinesia. Dose reduction was necessary for 5 subjects and 6 subjects required
administration of concomitant therapy. Nonetheless, the sponsor reassures, “Adverse events of
dyskinesia were closely examined, and none fit the characteristic profile of tardive dyskinesia.”

Increase of incidences of dyskinesia and ocular manifestation of EPS was reported in some of the
sponsor’s monthly postmarketing reports (see section of Postmarketing-Experience), but the

sponsor also reports that no disproportionality of tardive dyskinesia or overall EPS in pediatric
patients compared to groups of other ages in the cumulative reports.

In the literature search'(see subsection 7.1.13 on Literature Search), however, there have been
two new cases since last review of SNDA for treatment of irritability associated with autism

about 3 years ago, which is 50% increase.

7.1.4.3 Prolactin-Related AEs

Serum prolactin levels are significantly increased in risperidone treatment groups and they are
dose-dependent. (See subsection of clinical chenristry for details.)

The sponsor reports that there were no potentially prolactin-related treatment-emergent adverse

43




3 i,
S
Clinical Review “

June Cai, M.D. .
Supplement NDA’s 20272/046 20588/036, 21444/020
Risperidal® (risperidone)

events in the placebo-controlled trial (Study RIS’-SCH-SO'Z). Nevertheless, there are a few cases
—=—————inthe-ersaizplacebocontrolled study-and are-sumr ‘marizexib’ _by the-sponsor.in the following-table, ~ -~ - -

Table 28 Incldence of Treatment—Emergent Prolactm-Related Adverse Events

LY 1!;5 RS KT ;
Total  Femdle Male Totd - Female Male

wmﬁsﬁmofgm M=13)  (N=52)  (N80) | (NLDD) @) OF6S)
AdverseBventPrefered T m(%)  nCR) . nCd 0@ 1(d 1R

Total no. subjects with B ' :

Prelactin-related adverseevents 2(15) 149 13 766 583 2140 -
Reproductive disorders, female  1(08)  1(19) 0 5@0) 467D 115y »
Lactation moopuetpers] 108y 109 - ¢ 304 350 0 | |
Amenorrhoes 0 0 0 108 147D 0

Breastpain* female 0 0 0 1{08) 0 1{(L5}

Endocrine disarders 1-(08) ¢ 113 3¢9 107 26D

Hyperprolactinsemia 0 0 0 116 14D 115

Gynaecomastia : 108 0 113 1(08) 0 115

*This case was actually reported for a male subject instead of female.

It is unclear whether the incidences were justified by gender. According to the sponsor, nore of
the potentially prolactin-related adverse events were serious and none led to discontinuation of
study treatment. Still, one subject (#A34362) in the risperidone high-dose treatment group had
increased prolactin level from a baseline value of 10.03 ng/mL to 92.44 and 97.34 ng/mL at
Days 28 and 56 (end point). All cases of amenorrhea, breast pain female, hyperprolactinemia,
and gynecomastia and 3/4 cases of lactation nonpuerperal had not resolved at the end of the
study. The study drug dosage was adjusted due to lactation nonpuerperal (high-dose group) in 2
subjects and gynecomastia and breast pain in | subject.

In the following table, the sponsor explored these incidences by artificially selected dosage
groups. ' i

APPEARS THIS WAY ON ORIGINAL

L
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7.1.5.2 Appropriateness of adverse event categorization and 'prcferred terms ‘

carcglver surrogate or the subject s legally acoeptable representatwe) throughout the study - |
The sponsor used WHOART as coding dictionary. No significant error or mappropnateness in ;
coding of verbatim to preferred terms of Study RIS-SCH-302. " \

e,

7.1.5.3 Incidence _of common adverse events

The sponsor provides the table (see the next subsection 7.1.5.4) which displays incidences of

|
adverse events that are at least 5% in any treatment group. ' ‘
7.1.5.4 Common adverse event tables N \
Table 30. Incidences of Adverse Events that Are > 5% in Any Treatment Group (
gStudy RIS- SCH—SOZ) ,
Placebo RIE 1Hmy REMmg AHRIS |
Adverse Event System Organ Class {N=54) =55} (N=51) =106) 3
Adverse Bvent Prefrred Teem n (%) (%) N a®s |
Total mo. subjects with sdverse events 134 4 {73 1] 83 |
Cenfral and peripheral servous system ~ 16 (30) WHED WBEL 0 NEH , _ \
disorders
Exirapyramnidal disorder - 1(4) 5(9 (16 Bay -
Dizzingss A {2 407 704 11q6)
Hypestanis (W iy 04 (9
Hesdache 1919 T(3) 5{10) nan
- Hypeskinesia i(6) 4+ 500 (8
Tretnos i - (11} 5(10) 11 (10}
Poychiairic disorders 12(2%) NG 15029 W3
Sonnolence 14 13{4) 6(12) 12 (18)
Agitation 1 &5 (8 12(1
Fremvmis 5@ 4(7) i@ . i@
Aoty 0 40 3(6) 7(%)
Gastroinfestinal sysizn disorders 10019 §(13) 16020} BAn
Ssliva increased : 1(Z} 0 500 55}
Nauses 4(7) 1@ i@ i
Vomitiag 110 18 1(4) 45
Heart rate and rhyfln disorders 1(6) TS 4@ M
Techyeardia i) () 14 iG)
Respirstory system dsorders 56) 703) 1) Qo)
Pharympits M 36) 24 5()

7.1.5.5 Identifying common and drug-related adyerse events

Based on the above table, incidences of adverse events that are at least 5% in any treatment
group and with rates that are twice of that in placebo group are summarized below:
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—Tablc31-Com mon-Drug=Related Advers ’éﬂiﬁiﬁﬁiﬂhﬂ?ﬁﬁﬁﬂﬂ:?m%—“’;—'"”’";..;;;,L"’, ===

Subject N | Placebo | RIS 1-3 mg | RIS 4-6 mg | All RIS
Adverse Events 54 - 55 |51 106
“1"Extripyramidal disorder ™ 2 (4)~ | 5(9) [ B(16) =] =T: o
‘Dizziness 1(2) 4 (7) 1704 11 ( H)T
Hypertonia , 4(7) 3(5) 7(14) 1009)
Somnolence 24) 11349 - [6(12) =19 (18)
Agitation —|4(7) 18015 438 | 12(1D)
Anxiety _ 0 [4(D) 136 |70
Saliva Increased 12) |0 5(10) 5(5)

7.1.5.6 - Additional analyses and explorations

Incidences of extrapyramidal disorder, dizziness, hypertonia, and increased saliva are clearly -
much higher in the risperidone higher dose group than those in the lower dose group. They are
obviously dose dependent. Interestingly, somnolence and agitation are much more common in
the risperidone lower dose group. While it is easy to understand decreased agitation with
increased dose, the reason for lower incidence of somnolence with increased dose is unclear.
Incidences of anxiety are comparable-in both treatment groups and are clearly treatment-reldted.

. Demographic analysis

In 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 following are the findings
of Breslow-Day analysis provided by the sponsor:

Age: No significant odds ratio differences in age group analysis (ages 13- 15 and16—17 year-old)
except for odds ratio of “hyperkinesia” being sngmﬁcantly different in risperidone lower dose

group (p=0.049).

Gender: -Odds ratio of “dizziness” seems to be significantly different in risperidone lower dose
group (p=0.042). No other significant imbalance of odds ratio between the gender groups
observed. '

Ethnicity: Similarly, odds ratio of “dizziness” appears to be significantly different in risperidone
higher dose group (p=0.042) and no other sngmﬁcant imbalance of odds ration among the 5

“ethnic groups.

oo
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7 1.6 Less Common Adverse Event'é

I & able 32. Incidence of Treatment-Emergent Adverse” Events With 2% Incidence Durmg * -

. Risperidone Open-Label Treatment
(JNJPRD--TRIAL RIS-USA-234: Intent-to-Treat Analysis Set)

PLACEBO RIS 1-3 MG RIS 4-6 MG ALL RIS -

AE System Organ Class (N=54) (N=55) N=51) (N=106)
/rAMQEQO&MTm/n () (%) o)== n(%)
Total no. subjects with adverse events 29 (53.7) 41 (74.5) 39(76.5) 80 (75.5)
Centr & periph nervous system disorders 16 (29.6) | 26 (47.3) 26(51.0) 52(49:1)
Extrapyramidal disorder 2(3.7) 5(9.1) 8 (15.7) 13 (12.3)
Dizziness 1(1.9) 4(7.3) 7(13.7) 11 (10.4)
Hypertonia 4 (74) 3(5.5) 7 (13.7) 10 (9.4)
Headache 10 (18.5) 7(12.7) 5(9.8) 12 (11.3)
Hyperkinesia 3(56) 4(73) - 5(93) © 9(8.5)
Tremor 3(5.6) 6 (10.9) 5(9.8) 11 (10.4)
Dystonia 0 1(1.8) . 2(3.9) T 3(28)
Ataxia 0 0 1(2.0) 1(0.9)
Oculogyric crisis 0 1(1.8) 1(2.0) 2(1.9)
Hypokinesia 1(1.9) 2(3.6) 0 2(1.9)
: Psychiatric disorders 12 (22.2) 21 (38.2) 15(29.4) 36 (34.0)
Somnolence 2(3.7) 13 (23.6) 6(11.8) 19(17.9)
Agitation 4(7.4) 8{14.5) 4(7.8) 12 (11.3)
Insomnia 5(9.3) 4(7.3) 4(7.8) 8(7.5)
Anxiety @ 4(7.3) 3(5.9) 7(6.6)
Anorexia : Q 1(1.8) 1(2.0) o 2(19)
Depression 1(1.9) ] 1(2.0) 1(0.9)
Nervousness . 0 (U 1 (2.0) 1(0.9)
Psychosis ' 2(3.7) 2(3.6) T 1(2.0) 3(2.8)
Gastro-intestinal system disorders 10(18.5) ©~ = 8(14.5) 10(19.6) 18.(17.0)
Saliva increased ' 1(1.9) 0 5(9.8) C5(4.7)
Nausea 4(74) - 1(L8) 3(5.9) 4(3.8)
Vomiting - 4(74) 2(3.6) 2(3.9) 4(3.8)
Dyspepsia - . 2(3.7) 2(3.6) - 1(2.0) 3(2.8)
Mouth dry 0 ) 1(1.8) 1(2.0) 2(1.9)
Tooth ache - 0 0 1(2.0) -1(0.9)
Abdominal pain C1(L9) 2(3.6) 0 2(1.9)
Body as a whale - general disorders 11 (20.4) S T7(12.9) 5(9.8) 12(11.3)
Fatigue 3L39) - 2(3.6) 2(3.9) 4(3.8)

Pever 1(19) - 2(3.6) 1(2.0) 3(2.8)
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Hot flushes , 0o 0 1(2.0) 1(0.9) 1

T ’hbvalues%bnormal R '“1‘(41‘.9)7~*'“ "“_q_—-A*fg"h»"“l “(TQ'I)T = 1"’f’ﬂf( DQ;' ’*‘; T —’77; :
Pain 4 ' 1(1.9) . o C1(2.0) 1(0.9) o |

* ‘Back pain 119y 2(3.6) 0 2(1.9) = i

— .. Heartrateand rhythm disorders :  (5.6) - (5. 4(1.8) 7(6.6)

Tachycardia 3(5.6) 3(5.5) 2(3.9) 5(4.7)

Bradycardia 0 o _ T 1(2.0) 1(0.9)

Palpitation o 0 o 7 1(20)- 1(0.9)

Respiratory system disérders 5(9.3) 7(12.7) 4( 7.8)’ 11(10.4) ‘ |
Pharyngitis 2(3.7) 3(55) - 2(39) . 5(4.7)

Rhinitis 1(1.9) 2(3.6) 2(3.9) 4(3.8) .
Dyspnoea 0o 0 1(2.0) 1(0.9)

Coughing : 1(1.9) 2(3.6) -0 2(1.9)

Upper resp tract infection 0 2(3.6) 0 ‘ 2(1.9)

Skin and appendages disorders L 1(19) 2(3.6) . .2(39) 4(3.8)

Dermatitis ‘ 0 0 C1(2.0) 1(0.9)

* Furunculosis 0 0 1(2.0) 1(0.9) ]

Cardiovascular disorders, geueral 1(1.9) 1(1.8) 1(2.0) 2( 1.9)

Hypotension 0 . 0 1(20) 1(0.9)
Platelet,bleeding & clbtﬁng disorders 2(3.7) 0 1(2.0) 1(0.9).

Epistaxis - 2(3.7) 0 1(2.0) 1(0.9)

Reproductive disor-ders, male 0 0 1(2.0) 1(0.9)

Balanoposthitis - 0 0 1(2.0) 1(0.9)
Urinary systewn disorders 1(1.9) 1(1L8) ' 1(2.0) 2(1.9)

Pace oedema 0 1(1.8) 1(2.0) 2(1.9)
Musculo-skeletal system disorders 2(3.7) 2(3.6) Q 2 (1.9)

Myalgia 0 . 2(3.6) 0 2(1.9)

7.1.7 Laboratory Findings

7.1.7.1 Overview of laboratory testing in the development program

Laboratory testing includes clinical chemistry panel, hematology, and urinalysis.

-
-2
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Table 33. Hematology Chanée from Baseline to End Point

e —(Study-RIS-SCH-302:Tntent-to-Treat Analysis Set; per the Sponsor) =
PLACEBO - RIS13mg RIS 4-6 mg

“Treatment
N 51 50 47
Mean baseline (SD) 0.65 (0.568) 0.49.(0.446) . 0.64 (0.544)
Mean change (SD) -0.07 (0.532) 0.09 (0.537) -0.02 (0.589)
Eesinophils (%)
Treatment -
N _ 51 50 47
Mean baseline (SD) 5.62 (7.232) 3.19 (3.263) 5.21(6.524)
Mean change (SD) -0.76 (2.865) 0.54 (3.791) -0.12 (2.900)
Hematocrit (vol-%)
Treatment
N _ ‘ 50 49 45
Mean baseline (SD) 42.42 (5.265) 43.04 (3.851) 44.11 (3.803)
Mean change (SD) -0.26 (2.841) -1.00 (4.067) -1.40 (3.299) N
4
Hemeoglobin (g/L)
Treatment .
N 51 30 47
Mean baseline (SD) 138.24 (17.995) 139.56 (12.115) 142.85 (13.033)
Mean change (SD) -1.78 (8.312) -2.64 (13.234) -3.70 (9.189) |
Lymphocytes (%)
Treatment
N 51 50 47
Mean baseline (SD) 32.67 (9:241) 29.43 (7.926) 30.30 (8.775)
Mean change (SD) -1.99 (10.018) 0.40 (10.502) 0.12 (9.296)
Monocytes (%)
Treatment
N A 51 . 50 47
Mean baseline (SD) 6.02 (2.242) 5.64 (2. 115) 6.07 (1.572)
Mean change (SD) -0.24 (1.883) # 0.10 (2.248) -0.14 (1.758)

52 .







Clinical Review &i

June Cai, M.D. .
Supplement NDA’s 20272/046, 20588/036, 21444/020 _ P
Risperidal® (risperidone) . A LA \j

Table 34. Clinical Chemistry - Ciiange from Baseline to End Point
(Study RIS-SCH-302: Intent-to-Treat Analysis Set
T "*"*’""“"'”fPI_ICEBO*’*”’T‘ RIS 13 mg

Albumin (g/L)

N

N

Alkaline phospha;ase (UML)

Treatment

N

Mean baseline (SD)
Mean change (SD)

ALT (SGPT) (U/L)
Treatment
N
Mean baseline (SD)
Mean change (SD)

AST (SGOT) (U/L)
Treatment
N
Mean baseline (SD)
Mean change (SD)

Bicarbonate (inmol/L)

Treatment
N .

Mean baseline (SD) -

Mean change {(SD)

BUN (mmol/L)
Treatment
N

Mean baseline (SD) -

Mean change (SD)

Mean baseline (SD)-
Mean change (SD)—— 030 3.285) 0453300 ——@.87(3:385)

53

44.00 (3.913)

53
159.15 (94.918)
-1.38 (30.151)

53
21.42 (14.178)
-1.04 (13.752)

52
26.10 (10.823)
137 (1L771)

53
23.73 (2.264)
-1.24 2.743)

53
3.74 (1.117)
-0.22 (1.032)

45.18 (3.497)

51
126.06 (61.820)
-0.78 (20.983)

51
21.76 (15.070)
1.65 (13.483)

51
23.78 (7.682)
0.22 (7.852)

51
2337 (2.442)
-0.29 (2.945)

51
3.71 (1.123)
-0.44 (0.854)

45.15 (3.659)

48
14956 (87.962)
-12.17 (24.357)

47
21.96 (18.067)
-3.51 (17.213)

47
25.36 (10.307)
-2.66 (9.494)

47
24.17 (2.657)
~1.12 (2.864)

48
3.77 (1.119)
-0.11 (1.169)

w
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Table 35. Hematology Percentage of Subjects Within Potentially Clmlcally Important
Limits at Baseline and Outside Post-Baseline

Lab Test Normal at Baseline Categor)f PLACEBO RIS 1-3 mg RIS 4-6 mg

- (Study RIS-SCH-302: Intent-to-Treat Amalysis Se)

Albumin (gL) Below 0/53 (0.0) 0/51 (0.0) 0747 (0.0)
Above 0/53 (0.0) 0/51(0.0) 047 (0.0)
Alkaline pm@;mwm 0/53 (n_ﬂ) L 0451 0.0) == 0/48-(0.0)
Above 0/53 (0.0) 1/51 (2.0) 0748 (0.0)
ALT (SGPT) (ULL) Below 0/52 (0.0 0/50 (0.0) 046 (0.0)
Above 1/52 (1.9) . 1/50(2.0) 3/46 (6.5)
AST (SGOT) (UL) Below 0/52 (0.0) 0/51 (0.0) 0747 (0.0)
Above 1/52 (1.9) 0/51 (0.0) 2147 (4.3)
" Bicarbonate (mmol/L) Below 0/53 (0.0) 0/50 (0.0) 0746 (0.0)
Above 0/53 (0.0) 0/50 (0.0) 1/46 (2.2)
Blood urea nifrogen (mmoll) Below 0/33 (0.0) 0/51 (0.0) 0748 (0.0)
 Abové 0/53 (0.0) 0/51 (0.0) 0748 (0.0)
Calcivm (mmol/L) Below 1/53 {19 1751 (2.0) 0748 (0.0)
Above 053 (0.0 0/51 (0.0) 0/48 (0.0)
Chloride (mmoliL) Below 0/53 (0.0) 0751 (0.0) 1/48 (.1)
Above 0753 (0.0) - 0/51 (0.0) 048 (0.0)

Chotestero! (mmol/L) Below 451 (78) 1/49 (2.0) 248 (42)
Above 0/51 (0.0) 10749 (0.0) 0748 (0.0)
Creatine kinase (U/L) Below  0/52(0.0) _ o.@so_(o'.o')_ 0746 (0.0)
: Abave C52(19) 1/50 (2.0 0/46 (0.0)

Creatinine (umoVL) Below ° 053 (0.0) 0/51 (0.0) 0/48 (0.0}
Above 0/53.(00) - 0/51(0.0) 0748 (0.0)
GGT (UL) Below 0/53(00) ~  0/51(00) . 0/43(0.0)
Above 0/53 (0.0) 0/51 (0.0) 0/48 (0.0
Glucose {mmol/L) Below 0/33 (0-.0) 1/49 (2.0) 0/46 (0.0)
Above 15319 1749 (2.0) 2/46 (4.3)
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Lactate dehydrogenase (UL) Below  0/50(0.0) - 0/51 (0.0) 0/48 (0.0) ‘
: : Above—— —_— QM@_@%@JQQJ—MH{O 0):*_,- e

Below 1/53 (1.9) 0/46 (0.0)

hipcs uamatiL]

0/49 (0.0)

PQQSSMM | 0/53 (0.0) 0/51 (0.0) - 0/48 (0.0) :

Abave 0/53(0.0) ~ ~ 0/51(00) == 0/48(0.0) ‘
Prolactin (ag/mlL) Below 0-[4_9 0.9 0/49 (0.0) 0/42 (0.0) ]
N Above 1/49 (2.0) 3/49 (6.1) 5/M2(119) i
Sodium (mmol/L.) Below- 0/53(0.0) 0/51 (0.0) 0/48 (0.0) 1
Above - 0453 0.0) 0/51 (0.0) 0/48 (0.0) o \
Total bilirubin (umol/L) Below 0/50 (0.0) 0/43 (0.0) 0/47 (0.0)
Above 2/5G (4.0) 1/43 2.3) 2/47 (4.3)
Total protéin (g/L) Below 10/52 (0.0) 0750 (0.0} 0/44 (0.0)
- Abave - 2/52(3.8) 1750 (2.0) 0/44 (0.0)
Tnglycerides (minol/L) Below /47 (0.0) 0746 (0.0) 0745 (0.0) . )
Above 3/47 (6.4) 3/46 (6.5) 3745 (6.7) i
Uric acid {umol/L} Below 0/32 (0.0} 030 (0.0) 0/48 {0.0)
Above 1552 (1.9 0/50 (0.0) 0/48 (0.0)

Note: Percanfages of laboratory limits sub—groups calculated with the number of subjects per lab test
noral at baseline as denominator. A subject may appear in more than 1 c,atevory
1ab13 1tf generated by lbran sas.

7.1.7.3.3 Marked outliers and dropouts for laboratory abnormalities __

The sponsor did not submit marked laboratory value outliers. Instead, the sponsor submitted
“Listing of Subjccts within Pathological Limits at Baseline and Outside Post Baseline” for both
clinical chemistry and hematology (see pages 680—696 of Study Report of Study RIS-SCH -302).

'7.1.7.4  Additional analyses ahd explorations

Although the sponsor conducted some further analyses of these 'tests, the results will not change
the clinical application of this drug. Therefore; these analyses are not reviewed in this review.

-

7.1.7.5 Special assessments

No special assessments are performed for this SNDA.

60




By

Chmcal Review
June Cai, M.D.

&

Supplement NDAs 20272/046 20588/036 21444/020
Risperidal® (risperidone)

7.1.8.1

- 7.1.8 Vltal Slgns

-

Overview of vital signs testing in the development program

Vital signs monitoring included supine and standing measure of each subject at each time point

and at end point. Change from baseline was calculated and summary statistics

provided.

Differences between supine and standing measurements of pulse-and blood pressure were
calculated for each subject at each time point and at end point as a measure of orthostatic

hypotension.

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

Review of vital signs is also focused on the placebo-controlled study, Study RIS-SCH-302.

7.1.8.3 Standard analyses and explorations of vital signs data

7.1.8.3.1 Analyses focused on measures of central tendencies

‘

Table 36. Mean (+/- SE) Supine Vital Sign Parameters over Time
(Study RIS-SCH-302: Intent-to-Treat Analysis Set) '

Placebo RIS 0.5-2.5mg RIS 3-6 mg
Vital Signs N | Mean/Change | N | Mean/Change | N | Mean/Change
Body Temperature (°F) 54 | 36.67/-0.02 54 136.71/40.05 |50 | 36.67/-0.04
Pulse Rate | Supine 54 | 78.26/-0.50 54 175.80/+3.30 | 50 | 76.88/-2.20
(bpm) Standing 54 | 85.0/-1.02 54 | 81.24/+3.17 | 50| 82.52/-1.96
Respiratory Rate (times/min) 54 | 18.30/-0.07 54 | 18.15/+0.26 ~ | 50 | 17.90/+0.0
Blood Systolic | Supine . | 54 | 115.19/-2.24 |54 | 116.44/-0.83 | 50 | 116.16/-3.08
Pressure (mmHg) | Standing | 54 | 114.56/-1.28 |54 | 113.91/4+0.35 | 50 { 115.36/-3.86
Diastolic | Supine | 54 | 73.07/-1.0 54 | 73.28/-0.81 50 | 72.60/-0.52
(mmHg) | Standing | 54 | 74.22/+1.67 | 54 | 74.30/-0.67 50 | 74.66/-1.32.

No significant mean changes in vital signs between supine versus standing position in any
treatment group.

7.1.8.3.2 Analyses focused on outliers or shifis from normal to abnormal

APPEARS THIS WAY ON ORIGI
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Table 39. Crlterla for Orthostacism
e — :tj:ﬂhlﬂp{ﬁﬂlﬂﬁkﬁwﬁmdmgmmm)_—gmdcmmms if:
v OrthosmucSBP (mmHg) ' - —20mmHg{1mdmpof20mmHgor :
’ more when going from supine to

Orthostatic DBP (nmHg) <-10 mmHg (i.e., drop of 10 mmHg or

—nore whetrgomgfmmsqpmeto
standing position)

Orthostatic pulse (bpm) 220 bpm (1.e.. increase of 20 bpm or
- more when going from supine to
standing position) _ 1

Table 40. Vital Signs Orthostatic Parameters - Percentage of Subjects with Normal
Baseline Values Outside of Clinically Important Limits Post-Baseline -
(Study RIS-SCH-302: Intent-to-Treat Analysis Set)

_____ ~PLACEBO -~~~  -——RS13mg——  -—RIS46mg-——
Total  Category,n(%)  Total  Category,n(%)  Totdl  Category,u (%)
Parameler 1 Yes No 1 Yes No o Yes No

CSBP (stmdsp)<20 B 1(3) (%) S 3(6 S1(H) 0 24 48(%)
DBP(sandswp)<-10 51 6(1) 45(88) S0 6(1) 44(38) 40 6(1) HB(8)
Pube(aodmp)220 49 S(10) M(%) 3 8(15) #4(85) 48 1(B) (7
Orthostatism S0 S4Q00) 54 0 (00 0 0 30(100)

Though no subjects met the criteria for orthostatic hypotension, more subjects in the risperidone
higher dose group had increases of >20 bpm between their standing and supine pulse rates,
compared with the risperidone lower dose group (23% vs. 15%) and placebo group (10%).

7.1.8.4 Additional analyses and explorations

No additional analyses and explorations are conducted.

7.1.9 Electrocardiograms (ECGs)

7.1.9.1 Overview of ECG testmg in the development program, mcludmg bnef review of
preclinical rcsults

-
=

According to the sponsor, “digital 12-lead ECG récordings were obtained at each visit and were
read at a central ECG facility. An overall reading of the ECG was performed at the ECG central
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lab by the interpreting cardiologist.” Analyses ;;vere conducted for the following measures: Heart |
rate (HR), PR interval, QRS width; QT interval, QT corrected for HR according to Bazett, .~ .|

|
|
e R \
- Fndenma, anda linear modeﬂ)a ed correction. - } ' o I

7.19.2 Selection of studies and analyses for overall drug-control 'compariso,ns | \

Review of ECG is based on the placebo-controlied study, Study RIS-SCH-302.

7.1.9.3 Standard analyses and explorations of ECG data

' 7.1.9.3.1 Analyses focused on measures of central tendency

Mean changes of ECG parameters, including QT and QTc intervals are presented in the Study
Report pages 940 to 946. Though it seems there was a small QT interval increase from baseline
to endpoint that is dose dependent QTcF and other QTc analyses show no significant differences
of change.

7.1.9.3.2 Analyses focused on-outliers or shifts from normal to abnormal

A total of 8 subjects reported tachycardia: 3 subjects in the placebo group, 3 subjccts in 1
risperidone lower dose group, and 2 subjects in risperidone higher dose group. Two of them - '

(A30151 and A30119) reported adverse events of tachycardia also related to ECG readings.

Subject A30119 is a 16-year-old female subject in risperidone 1-3 mig group who reported

tachycardia (verbatim: ECG abnormality sinus tachycardia) on Day 44, 1 day after receiving her

last dose (3 mg). Her supine pulse rate at the end point visit was 88 bpm. No ECG abnormalities

or other treatment-emergent adverse events were reported, and no outcome information is ’

available. Subject A30151 of placebo group also reported “ECG abnormal specific” (verbatim:

ST segment changes on ECG) which was counsidered resolved the same day.

The criteria for the three QTc analyses are summarized below.
Table 41. Criteria for QTec Value Classification Provided by the Sponsor
(Study RIS-SCH-302)

Normal Borderline Prolonged ‘-
Males . <430 ms 431 to 450 ms = . >450 ms
Females <450 ms 451 to 470 ms >470 ms

The next table displays the shifts of QT intervals from normal to abnormal throughout the study.
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- Table 47. Incidence of Abnormalities for Weight Percent Changes
R — -‘EmmBas_chnc(Studv RISs-SCH—SﬂZ Intent—tn—T reat Analys:s Set),bvthe Sponsor

Parameter
Analysxs Phase

: 2( 2 1(2) )
>-7% | <+7% 50 ( 96) 50 ( 98) 46°( 96)
>+7% 0 0 2( 4)
Day 29 50 50 43
 <7% 2( 4 1(2) 0
>T% | <+7% 47 ( 94) 45 ( 90) .40 (93)
>+7% 1(2) 4( 8) 3(D
Day 43 35 43 a3
<7% 1{ 3) 1(2) )
=-7% / <+7% 34 (97) 34 ( 79) 36 ( 84)
>+7% o 8(19) 7 (16)
End Point 54 53 50
<7% 2( 4 1(2) 0
L =T7% / <+7% 51 ( 94) 44 ( 83) 42 ( 84)
>+7% 1( 2) S(15) 8(16)

The following table provided by the sponsor displays the BMI Percentile Rank shift from

Baseline to Endpoint.

Table 48. BMI Percentile Rank - Cross-Tabulation of BMI Classes af End Point Versus
Baseline (Study RIS-SCH-302: Intent-to-Treat Analysis Set)

Treatment Gumg and Evaluation at Baselige

70

—-——PLACEBQ -———— = ——-RIS13mg—m ~————RIS 46 mg --——r-
<85 85.<95 395 Total <85 85.<95 205 Total <85 85<95 205 Total
- BMI percentile V
Treatment
End Point
<83 40 0 0 0 40 0 0 40 43 0 0 43
85-<93 0 6 1 7 3 5 1 9 0 3 0 3
295 0 0 1 T 0 20 4 4 0 1 3 4
Total 40 6 8 54 43 5 5 33 43 4 3 50

L
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-

Tanner Staging: There appea_rwmﬁcant changes in Tanner Stagmgﬂgm Baseline-to - e —
Endpomt in the controlled trials. However, it probably requires longer term studies to evaluate -

7.1.16 Overdose Experience

A total of six cases of overdose were reported in 5 literature reports. Dosages ranged from 1m
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., 2()04) Accordmg 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 approxnmatcly 1,117,689
patient-years as of August 31, 2006.

To identify all spontaneous reports regarding individuals aged 5-17 years and the number of
reports for all other age groups, the sponsor searched the Benefit Risk Management Worldwide
Safety Database (SCEPTRE). The proportions of all adverse events reported for risperidone in
children and adolescents involving each System Organ Class (SOC) and select Preferred Terms
(PTs) within several pre-defined areas of clinical interest were calculated, and compared to the
respective proportions in all other age groups. '

Overall, incidence of SAEs in postmarketing reports involving children and adolescents was
fewer than those of all other age groups (< 1/5 versus 1/3 of case reports). The sponsor reports no
new pattern of adverse drug reactions were identified for pediatric over adult populations treated
with risperidone on the basis of the cumulative review other than weight gain.

b(4)

[l ——— , in addition to weight gain, the sponsor found several adverse events
displayed disproportional reporting in children and adolescents over other age groups:

1) Serious reports of priapism were reported in a higher proportion of cases in children
and adolescents than in other age groups during 2 review cycles, but the sponsor states this
disproportionality was not observed in other perigds or in the cumulative dataset.

2) Incidence of epistaxis was seen higher in children and adolescents than in other age
groups in the 2 most recent 6-month review perlods and in the cumulative dataset —a causal -
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. association between risperidone and epistaxis in chlldren and adolescents was con51dered
T "’*ﬂdetected*afhoughihemeenaﬁﬁﬁ%ﬁmffeaqmﬂmm ' : 2 — T
‘ 3) A possible mcreased susceptlblhty for dyskmesna and ocular manxfestauons of EPS in . .
f recommended

their most recent review period; Nonetheless thie sponsot reports that no-disproportionality-of

\rcporﬁ@has beemobserved imany individual period or-in the cumulative dataset for children |
and adolescents with regard to tardive dyskinesia or overall extrapyramldal symptoms ,

7.2 Adequacy of Patient ExpoSure 'and'Sa'fety Assessments ‘

7.2.1 Description of Primary Clinical Data Sources (Populzitions Exposed-and
Extent of Exposure) Used to Evaluate Safety

7.2.1.1 Study type and design/patient enumeration

The design of pivotal studies and patient enumeration are adequate per the Agency WR.

7.2.1.2 Demographics
Demographic distribution of the pivotal studies is also adequate 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.

- 7.2.2 Description of Secondary Clinical Data Sources Used to Evaluate Safety

7.2.2.1 Other 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
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31, 2003, a fourth search for published informafion 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 -

o " for published information from May 01, 2005 through to August 31, 2006.

The search primarily used the sponsor’s literature r'epository (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 " for
the sixth search. Only articles containing original clinical data were summarized. The reviews,
editorial type publications, and articles on a mixed populatton 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
articles previously. Based on the available information, the doses administered ranged from
0.25mg—12 mg/day or 0.01-0.06 mg/kg/day, and the duration of treatment was up to 7 years.

For detailed information on safety reported, please see Section 8.6.
7.2.3 Adequacy of Overall Clinical Experience
The studies met the Agency WR requirements.

7.2.4 Adequacy of Special Animal and/or In Vitro Testing

There was no special animal and/or in-vitro testing required in the Agency WR.

7.2.5 Adequacy of Routine Clinical Testing
" Routine clinical testing of the clinical studies is adequate.
7.2.6 Adequacy of Metabolic, Clearance, and Interaction Workup

The studies conducted fulfill the Agency’s WR.

T2 d Adequaciy of Evaluatiou for Potential Adverse Events for Any New Drug
and Particularly for Drugs in the Class Represented by the New Drug;
Recommendations for Further Study

Not applicable as this is not a new drug.
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Overall the study design meets the requirement of the F DA WR except pt for the the efﬁcacy
raphic anai sis of ethmcrtres/races for which the sponsor only separated the groups into

Themarkedoutller analysis for both | labgramn)tt_ewpmwded

|
There was a Case Report Form with handwriting that was very hard to read and find out the f
gender of the patient. In addition, this particular patient was described as different genders in.
different places of the submission. — This was discussed in the above (Section 7.1 [ntegrated " J

Review of Safety). :

Otherwise, the data seem to meet the requirement of the Agency WR.

7.2.9 Additional Submissions, Including Safety Update

The sponsor reports the submission of multiple periodic safety reports before this SNDA
submission. These periodic reports are not reviewed as this

In addition, the‘sponsor submitted Safety Update on April 19, 2007. There is not enough time to
review these data during this review cycle. They will be reviewed during the next review cycle. - ’ %

7.3 Summary of Selected Drug-Related Adverse Events, 1mp0rtant Limitations
of Data, and Conclusions

The marked outlier analysis of faboratory test is not provided in the submission.

7.4 General Methodology

7.4.1 Pooling Data Across Studies to Estimate and Compére Incidence

74.1.1 Pooled data vs. individual study data

Most of the review data for safety is from the pivotal studies (RIS-SCH-302 and RIS-USA-231),
esp- the placebo-controlled study (RIS-SCH-302) conducted according to FDA WR. However,
serious adverse events and deaths as well as drop-outs during adverse events were revrewed from
the PK study (RIS-USA-160), pwotal studies, as well as the six-month open-label extension

study (RIS-USA-234).

o
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7.4.1.2 Combining data

See above Section 7.4.1.1. Data for safety review were not combined forcommon adverse e

" events and labs, vital signs, and ECG data analysis. \ » T

7.4.2 Explorations for Predictive Factors

74.2.1  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

The sponsor provided demographic analysis; however, it was not analyzed based on the five
ethnic/race groups according to the Agency WR.

7.4.2.4 Explorations for drug-disease interactions

There is no explorations for drug-disease interactions. Schizophrenia is the only indicated

disease for treatment studied. No study regarding subjects with any organ disease or failure is
presented. ' :

7.4.2.5 Explorations for drug—drug interactions

No drug-drug interaction studies were done for this submission. Ca
7.4.3 - Causality Determination

In this review, adverse events of 5% or more and twice of the incidence of placebo group are
considered drug-related.

8 ADDITIONAL CLINICAL ISSUES

8.1 Dosing Regimen and Administratign ' b(4)
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9.2 Recommendation on Reg'ulatory Alction

~ T recommend the Division takmg an approvable action for this sNDA apphcallon With the dosage T

|
" s | — 3mg per day. b(4) - \.‘
|

9.3.1 Risk Management Activity

Postmarketing risk management should include collecting data on tardive dyskinesia, neuroleptic

malignant syndrome, risk of suicide, and the drug effects on metabolism, mcludmg growth ‘
hormone and glucose metabohsm . *

9.3.2 Required Phase 4 Commitments

This SNDA submission, together with the other sSNDA for using risperidore to treat bipolar I
~ disorder in children and adolescents (age 10 to 17 year-old), are in response to the Agency WR. \
The Division has granted the waiver for studying children (age 12 year-old or younger) with

schizophrenia. '

9.3.3 Other Phase 4 Requests A

, , ;
No new Phase 4 commitment study is required at present. : : ’
9.4 Labeling Review

Labeling review is conducted by Dr. Mitchell Mathis. Please refer to his review for details. ' 5

9.5 Comments to Applicant -
The sponsor needs to revise the demographic analy51s for efficacy usmg"the five ethic/race

groups defined by the Agency WR.
In addition, marked outlier analysis for laboratory tests needs to be submitted.

APPEARS THIS WAY ON ORIGINAL

£
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