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Complete Response to FDA Not Approval)le Action for Autism 

1. SUMMARY AND BACKGROUND TO THE sNDA 
APPLICATION 
This NDA amendment (NDA 20 -272) is a Complete Response to the 19 May 

2005 Not Approvable Letter, with requirements amended as agreed at the 7 

Decembér 2005 End of Review Conference. This amendment is to support 

an indication for the use of oral RISPERDAL® in the treatment of irritability 

associated with autism in children and adolescents, including symptoms of 
aggression towards others, deliberate self -injuriousness, temper tantrums and 

quickly changing moods. 

In a meeting between the Division of Neuropharmacologic Drug Products 

and Johnson & Johnson Pharmaceutical Research and Development, L.L.C. 

(J&JPRD, hereafter referred to as the Company) on I April 2003, the 

Division recognized the major unmet medical need in the treatment of 
autism and informed the Company that an sNDA for RISPERDAL 

(risperidone) treatment in children and adolescents with autism would 

undergo a priority review. 

On 19 December 2003, the Company submitted a supplemental application 

(NDA 20 -272/S -036). On 18 June 2004, J&JPRD received an Approvable 

Letter from the Agency acknowledging that the Company had demonstrated 

the effectiveness of risperidone in the treatment of irritability associated with 

autism in children and adolescents, as evidenced in the two pivotal trials, and 

requesting additional information. The Company submitted a Complete 

Response on 18 November 2004 addressing the issues raised in the 18 June 

2004 Approvable Letter. 

On 19 May 2005, J&JPRD received a Not Approvable Letter from the 

Agency. The major reasons cited for this action were lack of identification of 
a minimally effective dose, unacceptably high risk of adverse events at the 

lowest dose tested, and continuing concerns over long -term safety. The 

Company disagreed with the conclusions of the Not Approvable Letter and 

submitted a Briefing Document on 16 August 2005, to outline the 

Company's position on the issues raised and request a meeting with the 

Agency to further discuss the file. 

At the meeting held on 7 December 2005, the FDA indicated that they were 

persuaded by the arguments made in the 16 August 2005 Briefing 

Document, particularly regarding the safety findings. It was recommended 

that the Company conduct additional analyses to improve understanding of 
8 
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the dose response and explore the need for an increase in dose beyond 

Week 3. The FDA indicated that they could potentially approve the file 

without the conduct of any additional clinical studies following their review 

of a Complete Response containing the additional information as discussed 

at the meeting. Both the Company and FDA minutes of the meeting are 

provided in Appendix 1, 

This submission constitutes a Complete Response to the 19 May 2005 Not 
Approvable Letter and provides all of the required elements of the Complete 

Response, as amended by the FDA at the 7 December 2005 meeting, as 

follows: 

a) Indication for risperidone in children and adolescents with autism 

b) Dose analyses, including mean dose by week and Sheiner analyses, and 
dosing recommendations 

c) Responses to safety concerns cited in the Not Approvable Letter, 
including clarification of evaluable EKG data and a reanalysis of 
dyskinesia events 

d) New safety information, including glucose -related data, pro/actin and 
leptin data from studies RIS- USA -I50 and R1S- INi' -84 

e) A safety update, including a pharmacovigilance report and serious 
adverse events from ongoing pediatric studies 

f) Juvenile rat toxicity study report 

g) Worldwide literature search and appropriate references 
nnr n 

h) Company and FDA minutes from r the 7 December .wi. meeting 

i) Regulatory status update, with worldwide registration status and foreign 
labeling with English translations 
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2. OVERVIEW OF COMPLETE RESPONSE 
21. Background 
Autism is a serious and debilitating neurodevelopmental disorder, with core 

deficits in communication, socialization and brain processing of stimuli. The 

disorder is commonly accompanied by a range of behavioral symptoms, 
stereotypies, posturing, unusual movements, fidgetiness, anxiety, abnormal 

reactions to even ordinary environmental and social stimuli, and can result in 
profound dysfunction. There is a clear and significant unmet medical need 
for this condition, which has no approved medication, often requires life- 

long supportive care, and may even result in significant periods of 
institutionati7ntion. Psychosocial and educational treatments remain at the 
core of management of children and adolescents with autism. However, 

many children and adolescents who manifest irritability, aggression, temper 

tantrums, self -injuriousness, and mood instability are unable to remain calm 

enough to be receptive to, or benefit from, psychosocial and educational 
treatments. In an autistic child or adolescent with moderate to severe 

behavior difficulties, psychosocial treatments are ineffective, even in the 

context of an optimal living and family environment. Medication treatments 

such as risperidone have the potential to reduce these behavior problems to a 

significant degree. 

In current clinical practice, substantially higher doses ( >3 mg/day of 
risperidone) than those recommended by J&JPRD for autism are often being 

used off-label (ac-cording to prescription information collc.cted from 

prescription claims database PHARMet ics). Therefore, provision of well - 

defined dosing guidance that is based on data from controlled studies to treat 

children and adolescents with autism is critical for the treating physician. 

Although physicians are familiar with recognizing the adverse events 

associated with risperidone, there is a pressing need for the label to 

communicate and educate on the use of safe and effective doses in children 

and adolescents. 

The short -term efficacy was established in two pivotal trials, RIS- USA -150 

and R1S- CAN -23, which showed large effect sizes (0.9 and 13) for the 

cluster of symptoms on the primary endpoint, the ABC -I (Attachment 1.1). 

In fact, the effect sizes in short-term trials were among the largest seen for 

any psychopharmacological compound. The longer -term relapse prevention 
trial also demonstrates unequivocal efficacy, with the potential to prevent 

55 relapses for every 100 patients who receive maintenance treatment. In 

to 
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addition, based on a full review of the safety data J&JPRD concludes that 

the adverse events in children and adolescents with autism were largely mild 

to moderate and/or transient, with very few patients being discontinued from 

the autism trials due to adverse events. Overall, there were no adverse events 

with risperidone use in autistic children and adolescents that were 

qualitatively different from those seen with other indications for this 

treatment. 

2.2. Summary of Complete Response 
During the meeting with the FDA on 7 December 2005, the Agency 

acknowledged that the Company's arguments regarding the short - and long- 

term safety issues, as identified in the 19 May 2005 Not Approvable Letter 

and addressed in the 16 August 2005 Briefing Document, were reasonable 

and acceptable. The Agency, however, sought further analyses on dosing and 

additional data on glucose and prolactin changes, and asked the Company to 

submit a Complete Response to address these issues. if such approaches 

(including dose by week for ABC-I and Sheiner analysis) proved useful, they 

might reasonably substitute for an additional dose response trial. 

Following the recommendations of the FDA at the 7 December 2005 

meeting and an internal review of data from the pivotal trials, the following 

analyses of doses of risperidone were conducted: dose over time; maximum 

dose by response; dose response analysis based on Sheiner et al. (Clin. 

Pharmacol. Ther. 1989; 46: 63 -77); and an analysis by mode dose group. 

These analyses support a response to risperidone in children and adolescents 

with autism at doses 51 mg per day; some patients respond to higher doses; a 

plateau of efficacy is reached at the dose given approximately 3 weeks after 

treatment initiation in the pivotal studies, the maximum daily doses of 

risperidone in one of the pivotal studies (RIS- CAN -23) at Week 3, when the 

therapeutic effect reached a plateau, was 1.0 mg in patients <20 kg, 2.5 mg 

in patients ?20 kg and 3.0 mg in patients ?45 kg, and in both studies 

combined, 90% of patients who respond do so at doses between 05 and 

2.5 mg/day. 

Based on the multiple analyses of data from the pivotal trials, and the desire 

to promote prludent clinical practice, the Company has provided cautious 

dosing recommendations. These are further elaborated and clarified in this 

document and the proposed labeling. They allow physicians to find a low, 

effective and tolerable dose on an indivirinal patient-by-patient basis. The 
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dosing recommendations support the target of the recommended doses 

(0.5 trig/day for patients <20 kg; I mg/day for patients ?20 kg), that any dose 

increase should be based only on demonstrated lack of efficacy and 

acceptable tolerability, and that there should be an adequate treatment trial at 

each dose. Further, after maintenance of efficacy for a reasonable period, 

every attempt should be made to reduce the dose of risperidone. 

Although J&JPRD has indicated its willingness to conduct a fixed-dose 

Phase 4 trial, it is the Company's position that the currently proposed dosing 

recommendations will allow the identification of a low individualized 
effective and safe dose on a patient -by- patient basis. The dosing 

recommendations give clear guidance about a recommended low dose, an 

adequate duration of trial at each dose, and provide information about a dose 

range within which therapeutic benefit most likely lies. 

Risperidone is an established, atypical antipsychotic with one of the most 

comprehensive safety databases in the pediatric and adult populations for a 

medication of its class. The Company has performed in -depth analyses 
relating to the FDA's concerns about the safety of risperidone in children 
and adolescents with autism. Most of these analyses were included in the 
Complete Response of 18 November 2004, and others have been completed 

subsequent to the Not Approvable Letter of 19 May 2005 and were described 

in the 16 August 2005 Briefing Document. Based on these analyses, it is 

evident that the adverse events in children and adolescents with autism were 

largely mild to moderate and/or transient, and very few (1.3 %) patients 

discontinued from the trials due to adverse events. Overall, there were no 
adverse events seen with risperidone use in autistic children and adolescents 

that were qualitatively different from the adverse events seen in the other 

indications in children or adults with this treatment. Further, a review of 
long-term safety, with particular reference to tardive dyskinesia, prolactin, 
growth and maturation, and glucose, did not elicit any significant findings to 

cause concern. The FDA. acknowledged that the safety analyses and 

interpretations thereof, as presented in the 16 August 2005 Briefing 

Document, were persuasive and acceptable. This information is repeated in 

this Complete Response. In addition, EKG data has been clarified and new 
data on prolactin, leptin and glucose are included. These data continue to be 

reassuring over the safety of risperidone in children and adolescents. 
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Data from the J&JPRD Benefit Risk Management worldwide safety 

(SCEPTRE) database and a review of serious adverse events from the 

ongoing pediatric exclusivity trials in schizophrenia and bipolar disorder, 

show that the adverse events and safety profile of risperidone is qualitatively 

similar to that in the pivotal trials in autism. 

The FDA requested that the Company submit the completed juvenile rat 

toxicology study and stated that they would follow up with the FDA 

toxicology reviewer to determine if the juvenile dog toxicology study would 

be required as a Phase 4 study, following their review and evaluation of the 

data in the juvenile rat study report. The results of this nonclinical study are 

presented in Section 5.5 and the completed study report is presented in 

Module 4. The juvenile toxicity study with risperidone in rats showed that 

after weaning, body weight gains were generally comparable with controls in 

all treated groups. Pup pre -weaning development and long bone growth were 

unaffected, and behavioral tests showed no effect of risperidone. As 

expected, due to the dopamine D2- antagonistic action of risperidone, serum 

prolactin levels were increased at the higher doses tested (0A6 and 

0.63 mg/kg/day) in male pups, while in female pups the increase was more 

pronounced, dose -related and present in alI treated groups. This prolactin 

increase was associated' with prolactin- mediated changes in the female 

reproductive system; however, reproductive performance was not affected. 

An updated review of literature of the use of risperidone in children and 

adolescents with autism and other psychiatric disorders further supports the 

growing evidence for efficacy and safety of this compound. This literature 

update is consistent with the efficacy and safety findings from previous 

literature searches and provides no indication of any new safety concerns. 

In summary, it is the Company's position there is considerable evidence of a 

positive benefit -risk to support the approval of risperidone for the treatment 

of irritability associated with autism in children and adolescents, including . 

symptoms of aggression towards others, deliberate self -injuriousness, temper 

tantrums and quickly changing moods. Approval by the FDA will not only 

bring evidence -based practice to children and adolescents suffering from 

autism, but will also provide appropriate safety and dosing guidance to 

physicians on the use of risperidone in this population. 
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3. INDICATION 
At the ,meeting with. FDA on 7 December 2005, it was agreed that the 

indicatiòn to be considered was to be confined to the primary endpoint scale, 

the Aberrant Behavior Checklist Irritability Subscale (ABC -I). This was 

based on the fact that risperidone demonstrated unequivocal efficacy with 

large effect sizes for the symptoms of irritability associated with autism in 

children and adolescents, as measured by the ABC -I subscale, the primary 

endpoint in the trials. The Agency also indicated that it would be willing to 

reconsider the language for the indication, providing that it reflects the 

symptoms assessed in the ABC Irritability subscale. 

In the proposed labeling included with this submission (see Label), the 

indication is described as follows: 

"RISPERDAL.® is indicated for the treatment of irritability associated with 

autism in children and adolescents, including symptoms of aggression 

towards others, deliberate self-injuriousness, temper tantrums, and quickly 

changing moods." 

The specific symptoms in this indication statement are all part of the ABC -I 

subscale, the primary endpoint in the pivotal trials, and there was statistically 

significant improvement in each of these symptoms with risperidone 

treatment. It is the opinion of the Company that elaborating these symptoms, 

as in the proposed indication above, would allow physicians to more 

precisely identify target symptoms for treatment. 
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L. DOSE ANALYSES AND DOSING RECOMMENDATIONS 
In the 7 December 2005 meeting, the FDA recommended that further 

analyses (`dose over time and 'dose response' analyses) should be applied 

to the data from the pivotal trials (RIS -USA -150 and RIS -CAN -23), if 

feasible, to explore the dose response (see Appendix 1). The Agency 

recommended a method, that of Sheìner et al (Clin. Pharmacol. They, 1989; 

46: 63 -77), to analyze existing data and stated that these analyses could 

substitute for a fixed -dose study. 

The Company had also analyzed dosing data from the pivotal trials in order 

to identify the lowest doses ai which a clinical response is seen and the dose 

range across patients who responded. 

Study of the results from the analyses suggested by FDA at the 7 December 

2005 meeting and the analyses conducted by the Company for the 

18 November 2004 Complete Response support the dosing recommendations 

in the proposed label. 

4.1. Dose Over Time Analysts 
Table 1 summarizes daily dose by week in studies RIS- USA -150 and RIS- 

CAN-23 (autistic disorder subset); the daily doses summarized in this table 

are those from the day before a subject's visit for the given week (RIS -CAN- 

23 did not have Week 4 or 6 visits). To compare dosing trends between the 

placebo and risperidone groups, the ` risperidone- equivalent' dose is 

summarized for placebo subjects based on the number of tablets (RIS -USA- 

150) or volume of solution (R1S- CAN -23) that was administered. Mean dose 

by week is also plotted in Figure 1 overlayed on mean ABC Irritability 

subscale scores (ABC -I; ABC assessments were not made at every visit in 

RIS- USA -150. 

In RIS -USA -150, dose in the risperidone group increased through Week 3 

(Week 3 mean: 1.76 mg, median: 2 mg) and was stable from Week 4 to 

Week 8 (means: 1.46 mg to 1.84 mg, medians: 2 mg). Mean ABC -1 scores 

improved throughout the 8 -week treatment period, but the rate of 

improvement was greater from Baseline to Week 4 than from Week 4 to 

Week 8. Risperidone -equivalent doses in the placebo group suggest 

continued increasing of the dose through Week 4, when a plateau of 
approximately 2.5 mg was reached. This seemed to have been in response to 

the lack of effect evidenced by the relatively flat mean ABC -1 curve. 
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In RIS- CAN -23, dosing patterns in the two treatment groups were similar, In 

the risperidone group, mean dose increased throughout the study, although at 

a greater rate from Baseline to Week 3 than from Week 3 to Week 8. This 

correlates well with the pattern of improvement demonstrated by mean 

ABC -I scores over time. 

Table 1: Dose by Week -W S- USA -150 and 1í1S- CAN -23 (Autistic Disorder Subjects) 
Study 

Time point 
PEaceboa Risperidane 

N Mean (SD) Med (Min, Max) N Mean (SD) Med (Min, Max) 
11 s- USA -150 

Week I 49 0.99 (0.22) 1 (OS, 1.5) 49 1.05 (0.19) 1 (0.5, 1.5) 
Week 2 51 1.51 (034) 1.5 (0.5, 2.5) 46 153 (032) 1.5 (1, 2.5) 
Week 3 49 2.06 (0.44) 2 (1, 3) 47 1.76 (0.54) 2 (0.5, 3) 
Week 4 411 2.52 (0.50) 2.5 (1, 3.5) 47 1.96 (0.63) 2 (0.5, 3.5) 
Week 5 41 2.57 (0.44) 2.5 (1.5, 3.5) 48 1.96 (0.62) 2 (0,5, 3.5) 
Week 6 38 2.54 (0.54) 2.5 (1, 3.5) 45 1.88 (0.75) 2 (0, 3,5) 
Week 7 36 2.54 (0.54) 2.5 (1, 3.5) 46 1.92 (0.65) 2 (0.5, 3.5) 
Week 8 33 2.53 (0.53) 2.5 (1, 3.5) 46 1.84 (0.71) 2 (0, 3.5) 

ITIS -CAN -23 
Week 1 28 0.56 (0.19) 0.5 (0.4, 1.1) 26 0.63 (0.25) 0.6 (0.3, 1.4) 
Week 2 27 0.94 (0.32) 0.8 (0.5, 1.7) 25 0.96 (0.36) 0.9 (0.4, 2.1) 
Week3 24 1.31 (0.41) 1.2 (0.8, 2.4) 26 1.17 (0.54) 1 (0.4, 2.8) 
Week 5 24 1.54 (0.49) 1.4 (0.8, 2.9) 25 1.34 (0.72) 1.2 (0.5, 4.2) 
Week 7 21 1.62 (0.60) 1.4 (0, 3.4) 25 1.43 (0.71) 1.2 (0.5, 4.2) 
Week 8 23 1.57 (0.69) 1.4 (0, 3.4) 23 1.51 (0.70) 13 (0.7, 4.2) 

Source: Attachme ©t Al 
° Itisperidone- equivalent dose is summarized for placebo subjects. 
SD: Standard deviation, Med: Median, Min: Minimum, Max: Maximum. 
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Figure J: Mean Dose (Triangles) and Mean ABC-I Score (Circles) by Week - 
RIS-USA-150 and RIS- CAN -23 (Autistic Disorder Subjects) 
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Individual subject plots are presented in Attachment 1.2; these are of a 

similar format to Figure 1 and show a horizontal reference line indicating 

25% improvement from that subject's baseline ABC-1 score. 

Dose by week is summarized by subgroup based on baseline body weight 

(<20 kg; ?20 kg to <45 kg; _ >45 kg) in Attachment 1.3. The pattern of dose 

change over time seen in Table 1 was also seen across the weight subgroups: 

mean dose tended to increase through Weeks 3 or 4, after which mean dose 

was stable. 

Week 3 results (from Attachment 1.3) are shown in Table 2. Mean artd 

maximum doses reached at Week 3 (the time point when improvement on 

ABC -I reached a plateau) were positively correlated with weigh!. In RIS- 

CAN -23, the maximum doses at Week 3 were 1 me in subjects <20 kg 

(n =5), 2.4 mg in subjects X20 kg and <45 kg (n =19), and 2.8 mg in subjects 

?45 kg (n =2). 
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Table 2: Dose at Week 3 by Baseline Body Weight - RIS -USA -150 and RIS- CAN -23 
(Autistic Disorder Subjects) 

Study 
Time point 

Placebo' Risperidone 
N Mean (SD) Med (Min, Max) N Mean (SD) Med (Min, Max) 

RIS -USA -150 
Week 3 

<20 kg 6 1.92 (0.20) 2.0 (L5, 2.0) 4 1.38 (0.75) L5 (0.5, 2.0) 
n20 kg, <45kg 34 1.93 (0.31) 2.0(1.0,2.5) 34 1.69 (0.41) 2.0(1.0,2.5) 
?45 kg 8 2.63 (0.52) 3.0 (2.0, 3.0) 5 2.50 (0.71) 3.0 (13, 3.0) 

MS- CAN -23 
Week 3 

<20 kg 4 L13 (0.10) 12 (1.0, 1.2) 5 0.84 (0.26) 1.0 (0.4, 1.0) 
Z20 kg, <45 kg 19 1.30 (0.38) 1.2 (0.8, 2.4) 19 1.17 (0.47) 1.0 (0.5, 2.4) 
X45 kg 1 230 ( - ) 2.3 (2.3, 2.3) 2 1.95 (1.20) 1.95 (1.1, 2.8) 

Source: Attachment 1.3 
, Risperidone- equivalent dose is summarized for placebo subjects. 
SD: Standard deviation, Med: Median, Min: Minimum, Max: Maximum. 

4.2. Maximum Dose by Response 
The distribution of maximum daily dose of risperidone subjects by response 

status at end point is summarized in Table 3. Overall, 89.6% of responders 

were treated with a maximum daily dose 552.5 mg. 

Table 3: Distribution of Maximum Daily Dose by Response Status at End Point 
- RIS -USA. -150 and R1S. CAN -23 (Risperidone Subjects With Autism) 

Nortresponder Responder Total 
n % Ctrm.% u % Cum.% a % Cum.% 

Max. daily dose, mg 
>0.5, < =1.0 2 7.4 7.4 2 4.2 4.2 4 5.3 5.3 
>1.0, < =1.5 7 259 33.3 13 27.1 31.3 20 26.7 32.0 
>1.5. < =2.0 8 29.6 63.0 12 25.0 56.3 20 26.7 58.7 
>2.0, < =2.5 10 37.0 100.0 16 33.3 89.6 26 34.7 93.3 
>2.5, < =3.0 0 0.0 100.0 2 4.2 93.8 2 2.7 96.0 
>3.0, < =3.5 0 0.0 100.0 2 4.2 97.9 2 2.7 98.7 

>3.5 0 0.0 100.0 1 2.1 100.0 1 1.3 200.0 

Total 27 48 75 

Response: >=25% improvement on ABC Irritability subscnle and CG1 -C rating 
of much or very much improved at end point 

Source: Attachment A2 

4.3. Dose- Response Analysis 
In their paper, `Study designs for dose ranging' (Clin. Phannacol. Ther. 

1989; 46:63 -77), Sheiner, et al discuss a number of study designs to assess 

dose response and the statistical models to appropriately analyze each study 

design. One study design discussed was a dose escalation design. In a dose 

escalation study, all subjects are exposed to the lowest dose for a fixed 

period of time. At the end of this period, subjects who meet the response 

criteria are maintained on this dose and subjects who do not meet the same 
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criteria are increased to the next highest dose. This process is repeated for 

subsequent periods of equal duration until the total study duration period is 

completed. At the end of the study, subjects will have been exposed to, and 

assessed at, varying numbers of doses. Some subjects may have only 

received the lowest dose, whereas others may have received each dose in the 

dose range studied. Every subject will have an assessment linked to each 

dose the subject took. For each subject, therefore, a dose -response curve can 

be drawn. Individual subject dose -response curves can then be combined 

using nonlinear mixed effects modeling to arrive at a population dose - 

response curve. 

The designs of the autism studies, RISS -USA -150 and RIS-CAN-23, differ 

from the dose escalation study design in several respects: 

® Subjects were not exposed to each dose for a fixed period of time. 

Dose increases were not determined as rigorously as in a dose escalation 
study. As shown in Attachment 1.2, subjects had increases in dose at 
times when ABC assessments were not made and increases in dose 
occurred for some subjects even after having met predefined response 

criteria for ABC -I (?25% improvement from baseline). 

The autism studies had a concurrent placebo control, unlike the dose 
escalation study design described by Sheiner, et al. 

Although these differences in study design may limit the feasibility of 

applying the statistical model suggested by Sheiner, et. al. to the data from 

the autism pivotai trials, the pattern of dosing in the studies resembles a dose 

escalation, as seen in Figure 1 and Attachment 1.2. Dose increased over 

approximately 3 weeks and was maintained for the rest of the subject's 

participation in the study. The dose at around Week 3 was presumably based 

on the subject's response. Therefore, the autism studies do provide ABC -I 

assessments made at different doses for individual subjects and the nonlinear 

mixed effect model approach suggested by Sheiner, et. al., can theoretically 

be applied. 

One design difference between the autism studies and the dose escalation 

study is helpful to the analysis. Having a concurrent placebo control allows 

for an estimate of a time effect at 0 dose, which in turn allows for an 

estimate of the effect of dose over and above the effect of time. To 

demonstrate that there is a time effect in the autism studies, the following 

nonlinear mixed effects model was applied to the placebo subjects for each 

study. 
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Model 1: yn = (f3 + ba;) - [(ßt + bji) *(1- a )] + sit where, 

y;t = ABC -I score for subject i at Day t, 

¢©, ßt = Fixed effects for baseline (pa) and change (J31), 

boj, b,; = Subject -specific random effects for baseline (b01) and change (b11), 

k = Fixed effect for slope associated with time, and 
eg = Residual error. 

Estimates of the fixed effects from this model are summarized in Table 4 

(all nonlinear mixed effects modeling in this section were performed using 

the `name' function in S -Plus version 6.0.). 

Table 4: Fixed Effect Estimates From Model 1: Placebo Subjects 
Study (N) Fixed Effect Estimate (SE) p value 
1tIS- USA-150 N 25.1 (037) <0.001 
(N=52) ßs 4.5 (1.00) <0.001 

k 0.15 (0.09) 0.101 
RIS- CAN -23 ßo 21.3 (1.54) <0.001 
(N =28) 

131 7.7 (131) <0.001 
k 0.11 (0.03) 0.002 

Source: Attachment A3 
SE: Standard error 

The estimates in the above table are consistent with the mean AIBC -I plots 

for the placebo groups I. Estimates for ßo are similar the 
observed means for ABC -I at baseline. Improvement in the RIS-CAN-23 

placebo group was greater than in the RIS -USA -150 placebo group (¢t for 

RIS -CAN -23 is greater than Pt for RIS-USA-150). 

Estimates for the slope parameter, k, are similar for the two studies, but more 

precisely estimated (smaller standard error) for RIS - CAN -23 than for 

RIS - USA -150. Individual subject fits from Model 1 are shown in 

Attachment 2.1 and Attachment 2,2 for RIS- USA -150 and RIS- CAN -23, 

respectively. Individual subject fits are good for both studies (estimated 

values from Model ] fit the observed values well); thus, time is an important 

explanatory variable, which should be accounted for in a dose response 

analysis. 
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Sheiner, et al employed an E. model in their analysis of the dose escalation 

study design. Model I, above, can be adapted to an E model (Model 2, 

below) including all subjects (with dose for placebo subjects set to 0 mg). 

Model 2: y;td = (ßo + bai) - {[(¢i + bas) + ((E, *d)f(ED50 + d))] *(1 - e-1)} + 

cm, where: 

Yitd = ABC -I score for subject i at Day t and dose d, 

po, ßi, ba;, bi; , k are as in Model 1, 

Erna. = Maximal effect, 
ED50 = Dose at which half of )Maximal effect is observed, and 

E;td = Residual error 

Model 2 without the (1 - e-1') time effect reduces this model to the model 

described by Sheiner, et al. 

Estimates of the fixed effects from Model 2 are summarized in Table 5. The 

estimates of ED50 are quite poor for both studies (the standard errors are 

large relative to the estimates). The estimate is negative for RIS- USA -I50 

and is just above 0 mg (0.08), i.e., less than the minimum risperidone dose 

taken, in RIS- CAN -23. Since O mg was placebo, the model suggests that any 

risperidone dose is more effective than placebo but the model cannot detect 

much of a dose response relationship among risperidone doses. 

Table 5: Fixed Effect Estimates From Model 2: Autistic Disorder Subjects 

Study Fixed Effect Estimate (SE) p -value 

RIS =USA -s 50 Yo 75.7 (0 75) <0.001 

Placebo, N =52 Di 6.4 (1.16) <0.001 
Risperìdone, N=49 k 0.08 (0.01) <0.001 

Emax 6.6 (1.83) <0.001 

ED50 -0.06 (0.26) 0.825 

1US- CAN -23 13o 20.9 (1.24) <0.001 

Placebo, N =28 R, 7.6 (1.09) <0.001 
Risperidoae, N =27 k 0.11 (0.02) <0.001 

Emax 5.8 (2.17) 0.008 
ED50 0.08 (0.38) 0.827 

Source: Attachment A4 
SE: Standard error 

Nevertheless, for RIS- CAN -23, estimated dose response curves can be made 

(estimated dose response curves cannot be made for RIS-USA-150, because 

of the negative value for ED50). Estimated dose response curves at each 

week axe shown in Figure 2 for RIS -CAN -23. At each week, there is a sharp 

drop in ABC -I score between 0 mg and 0.5 mg, but very little change 

between 0.5 mg and 2 mg. This depicts the previous observation that 
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Model 2 is detecting a difference between placebo (0 mg) and risperidone 

(?0.5 mg), but not detecting a dose response among risperidone doses 

(0.5 mg o 2 mg). Figure 2 also shows increasing benefit from Week I to 

Week 3, which is maintained through Week 8. Model 2, therefore, was 

successful in detecting the ABC -1 trend over time shown in Figure 1 for 

study R!S- CAN-23. 

Figure 2: Estimated Dose Response by Week (Model 2) - 

RIS-CAN-23 (Autistic Disorder Subjects) 
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The Model 2 formulation allows for an estimate of the percent of maximal 
effect at a given time. The estimated percent of maximal effect over time for 

RIS- CAJ4 -23 is shown in Figure 3. Approximately 90% of maximal effect is 

achieved by Week 3 according to Model 2. 
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Figure 3: Estimated Percent of Maximal Effect by Week (Model 2) - 
R3S- CAN -23 (Autistic Disorder Subjects) 
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The feasibility of the E model approach was inhibited by the design of the 

autism st'u`i,es. In PJSS- T16ä -159 the rot`ocet a11nwe,1 for subjects to be p - 
exposed to up to 3 different (increasing) doses prior to the first post -baseline 

assessment of the parent -rated ABC at Week 2. individual subject figures in 

Attachment 1.2 show that this occurred for most risperidone subjects. For 

some subjects (e.g., 07009 and Y9003), more than 3 different doses were 

taken during this time. hi the primary analysis, there was already a 

statistically significant separation between placebo and risperidone for 

change from baseline in ABC -I at Week 2. Lower doses prior to Week 2 did 

not have ABC -I assessments associated with them, thereby limiting the 

feasibility of a dose response analysis for RE-USA-150. The RIS- CAN -23 

protocol also allowed for up to 3 different (increasing) doses during the first 

2 weeks, but doses were generally lower than in RIS-USA-150 and 

RJS- CAN -23 had a Week 1 parent -rated ABC assessment. This allowed for a 

slightly better estimate of ED50 than in RIS-USA-150. However, this 
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estimate could only lead to the conclusion that risperidone was more 

effective than placebo in the dose range studied. 

A definite conclusion regarding dose response is not possible given the 

designs of the autism studies. 

4.4. Analyses by Mode Dose Group 
In the 18 November 2004 Complete Response, an analysis of change from 

baseline in ABC -I by mode risperidote dose groups was presented. Results 

at Week 2 and endpoint are summarized for each study in Attachment 3.1. 

Mean change over time is plotted for each study in Attachment 3.2; the plot 

for RIS -USA -150 is also shown below (Figure 4). 

These analyses showed that risperidone- treated subjects reached their 

optimal effective response at end point, but with different time courses and 

at different mode -dose levels. At Week 2, those subjects in the mg/day 

mode dose group reached the most pronounced response, and this response 

was maintained with Iimited further mean improvement at subsequent 

evaluations in both studies. Therefore, a treatment duration at the 

recommended dose of 1 mg or lower (0.5 mg in children <20 kg body 

weight) should be maintained for a minimum of 14 days. 
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Figure 4: Change From Baseline (Mean t SE) in ABC irritability 
Subseale (LOCF) - RIS -USA -150 
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There was evidence to suggest that, although many patients do show early 

improvement at low doses, some patients benefit from higher doses. 

Specifically, a subset of patients with mode doses between >1 and 

C2 mg/day, and with mode doses mg/day, clearly demonstrated 

improvement at endpoint despite less than optimal improvement at Week 2 

(Attachment 3.1, Attachment 3.2). The Company acknowledges, however, 

that some of those patients might eventually have responded on their initial 

low dose as well. 

4.5. Conclusions From the Dose Analyses 
Clinical response can be seen in some patients at doses 51 mg/day of 
risperidone.- Subjects responding at this dose level reached the most 
pronounced response within 14 days. 

There is a subset of patients who did not respond maximally at a low 

dose but did so at a higher dose. 

Among risperidone treated subjects, mean ABC -1 score improved as 
mean dose increased during the first 3 to 4 weeks of each shady; mean 
dose and mean ABC -I scores were stable through Week S, indicating a 
plateau in clinical efficacy from approximately Week 3. 
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90% of patients who showed á clinical response ( >25% improvement on 
the ABC -I) did so with a daily dose of between 0.5 mg and 2.5 mg 
risperidone. 

In one of the pivotal trials (RIS- CAN -23) at Week 3, when the 
therapeutic effect reached a plateau, the maximum daily dose was 
1.0 mg in patients <20 kg, 2.5 mg in patients >20 kg and 3.0 mg in 
patients >45 kg. 

Despite the limitations posed by a flexible dosing design in the pivotal 
trials, these additional analyses offer useful information and, thus, are 
the basis of the dosing recommendations below (see Label). 

4.6. Dosing Recommendations 
In current clinical practice, substantially higher doses than those 

recommended by J&JPRD in the proposed labeling for autism are often 

being used off -label; therefore, providing well -defined dosing guidance that 

is based on data from controlled studies to treat children and adolescents 

with autism is important. Although physicians are familiar with recognizing 

the adverse events associated with risperidone, there is a pressing need for 

communication and education about the use of safe and effective doses in 

children and adolescents. 

The dosing recommendations below and presented in the proposed label 

(see Label) are based both on analyses of data from the pivotal trials and a 

prudent and cautious clinical approach to treatment, taking into account 

efficacy, and tolerability and safety. These recommendations are different 

from the proposals in the Complete Response of 18 November 2004 and the 

16 August 2005 Briefing Document and is reflective of the aforementioned 

additional analyses, as discussed with the FDA at the 7 December 2005 

meeting. 

The key components of the dosing recommendations, as mentioned in the 

label, are outlined below: 

a) The underlying clinical principle is to `start low, and go slow'. 

b) After initiating risperidone treatment at 0.25 mg/day and 0.5 mg/day for 
patients <20 kg and >20 kg, respectively, it is proposed that dose 
increments to the recommended dose of 0.5 mg/day and 1 mg/day for 
<20 kg and >20 kg patients may be done from Day 4 onwards. 

c) The recommended dose should be tried for at least 14 days, if tolerable. 

d) Further dose increments of 0.25 mg/day and 0.5 mg/day for <20 kg and 
>20 kg patients should be based on efficacy and tolerability assessments 
and should also be given a trial of not less than 14 days at each dose. 
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e) Analyses demonstrated that 90%© of patients who showed a response 
( >25% response on the primary endpoint, ABC -1 subscale) received 
doses of risperidone between 0.5 mg and 2.5 mg per day. 

f3 In one of the pivotal trials (RIS- CAN -23), at Week 3, when the 
therapeutic effect reached a plateau, the maximum daily dose of 
risperidone was 1.0 mg .in patients <20 kg, 2.5 mg in patients >20 kg, 
and 3.0 mg in patients >45 kg. 

g) Gradual lowering of doses should be attempted after efficacy has been 
achieved and maintained, to ensure adequate balance of efficacy and 
safety. 

h) Patients experiencing persistent somnolence may benefit from 
risperidone being administered once daily at bedtime or half the daily - 
dose twice daily (RIS- CAN -23; see "Somnolence" in Section 5.1.1.4. of 
this document). 

Although the Company has indicated its willingness to conduct a fixed-dose 

Phase 4 trial, it is the position of J&JPRD that the currently proposed dosing 

recommendations (see Label) will allow the identification of a low 

individualized effective and safe dose on a patient -by- patient basis. The 

dosing recommendations give clear guidance about a recommended low 

dose, an adequate duration of trial at each dose, and provide information 

about a dose range within which therapeutic benefit most likely lies. 
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5. OVERV EW OF SAFETY 
In response to the Agency's concerns over the safety of risperidone in 

children with autism, a thorough review of the safety of risperidone in 

children was undertaken. Much of this information was provided in the 

18 November 2004 Complete Response, supplemented by information in the 

16 August 2005 Briefing Document. In the 7 December 2005 meeting, the 

FDA acknowledged that the Company's arguments regarding the short- and 

long -term safety issues, as addressed in the 16 August 2005 Briefing 

Document, were reasonable and acceptable. The Agency, however, sought 

additional data on glucose and prolactin changes, and J&3PRD also agreed to 

present new safety data available from RIS- USA -150 and RIS- INT -84. 

The key conclusions from the safety review are as follows: 

o The adverse events in children and adolescents with autism were largely 
mild to moderate and/or transient, and rarely associated with treatment 
discontinuation. None of these adverse events were qualitatively 
different than those seen in other indications in either children or adults. 
Most adverse events were seen across a range of doses. Coding of 
particular adverse events (akathisia and tardive dyskinesia) was 
reviewed and confirmed to be accurate. 

A review of long -term safety, with particular reference to tardive 
dyskinesia, prolactin elevation, and growth and maturation, did not elicit 
any specific or significant findings of concern. 

Although the data are limited, there is no evidence that risperidone 
treatment has an adverse effect on cognitive functioning. 

New safety information, subsequent to the 18 November 2004 Complete 
Response and the 16 August 2005 Briefing Document, is limited to 
additional data on prolactin and leptin (from Study RIS -USA -150), and 
data from a I -year open -label extension study in children with 
Disruptive Behavioral Disturbances (DBD) (RIS- INT -84), including 
glucose data: 

With respect to prolactin, the findings in autism were consistent 
with those observed previously over a similar time course in 
children and adolescents with DBD: increases in prolactin peaked 
during short -term treatment and subsequently tended to decrease 
with longer -term exposure. 

For leptin, increases in the autism population were similar to those 
observed in DBD, but the clinical relevance of these changes is 
uncertain. 
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- There were no negative effects on glucose regulation in the 

RIS- INT -84 study, and the combined data on glucose, insulin, and 
lipids indicated no increased risk of metabolic syndrome. 

- Analyses of weight have also confirmed that initial increases occur 
through Month 3, and thereafter generally remain stable. 

On the basis of a currttilative review of postmarketing experience in 
children and adolescents, no new pattern of adverse drug reactions was 

identified for pediatric over adult populations treated with risperidone. 
Although an increased frequency of weight gain in children and 

adolescents was seen, which may indicate that children are more 
susceptible to this labeled adverse drug reaction than other age groups, 
this cannot be determined from the current dataset. No 

disproportionality for children or adolescents was observed with respect 
to events involving suicide or suicidal ideation, disorders of glucose, 
Iipid or other metabolism, hyperprolactinemia, extrapyramidal 
syndromes, or sedation. 

Four clinical studies of risperidone in adolescent subjects with 
schizophrenia or children and adolescents with bipolar disorder were 

ongoing as of 30 November 2005. Eighty -five serious adverse events 
have been reported for 65 cases for the period from 1 July 2004 to 

30 November 2005. In these ongoing studies in children and 

adolescents, the most frequently reported serious adverse events were 
schizophrenia (22 subjects), suicidal ideation (10 subjects), bipolar 
disorder (6 subjects), and psychotic disorder (6 subjects). One subject 
completed suicide and 4 subjects attempted suicide. These data are 

qualitatively and quantitatively similar to those reported in the previous 
safety update (of 18 November 2004) and offer no new safety 

information of clinical relevance. - 

Results of a nonclinical study, in which rat pups were given oral 
risperidone (0, 0.04, 0.16 and 0.63 mg/kg/day) from Day 12 to Day 50 

of age, indicate the occurrence of ptosis at 0.16 and 0.63 mg/kg due to 
the exaggerated pharmacological activity of the test compound. Body 
weight gain between Days 12 and 21 was lower at all dose levels, but 
improved after Day 21 of age and normalized by Day 50. Long bone 
growth was unaffected. Behavioral tests showed no effect of 
risperidone. Serum prolactin levels were increased at 0.16 and 

0.63 mg/kg/day in male pups, while in female pups the increase was 
more pronounced, dose - related and present in all treated groups; this 

increase was associated with prolactin-mediated changes in the female 
reproductive system, but reproductive performance was unaffected. 

Based on an updated review of worldwide literature, safety of 
risperidone in children and adolescents with autism was consistent with 

previously published literature; weight gain, sedation, and 
extrapyramidal symptoms were reported most frequently. Safety 
information reported in studies of nonautistic patients was consistent 
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with safety findings in studies of children and adolescents with autism. 

This literature update is consistent with the previous literature 
summaries provided in the initial submission and the 18 November 2004 

Complete Response. 

Based on an overall review of the safety information from the pivotal 
trials and a recent pharmacovigilance review, the Company has 
proposed precautionary text with regards to somnolence, weight gain, 
and hyperprolactinemia in the labeling (see Label). 

Set. Responses to Safety Concerns Cited in the Not 
Approvable Letter 

In the Not Approvable Letter of 19 May 2005, the Agency stated: 

"The fact that a lowest effective dose has not been identified, although never 

ideal, may be acceptable if the lowest dose studied is not associated with an 

unacceptable risk. We continue to believe that the lowest doses used (in your 

analyses, <I mg/day as a modal dose) are associated with an unacceptably 

high incidence of important adverse events (e.g., somnolence, 

parkinsonism', confusion, fatigue), and may be associated with an 

unacceptable risk of long-term consequences- (e.g., tardive dyskinesia, 

sequelae ofprolonged increased prolactin). " 

In Request 4 of the 19 May 2005 Not Approvable Letter, the Agency 

commented that many cases the Company had coded as nervousness, 

anxiety, or agitation, might have been "more appropriately coded as 

`akathisia "' and that many of the events coded as `dyskinesia' seemed to be 

"more appropriately coded as ` tardive dyskinesia "". The Agency also 

recommended that the Company should "...analyze the akathisia items in the 

various relevant rating scales performed in your controlled trials." 

The Company provided information to address each of the issues in the 

16 August 2005 Briefing Document; the following sections repeat the 

specific analyses and arguments presented therein. Further information to 

address other requests in the Not Approvable Letter and further requests 

from the 7 December 2005 meeting is presented in Section 5.2. 
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5.1.1. Adverse Events 

5.1.1.1. Overview of Adverse Events 
The incidence of adverse events in children and adolescents with autism who 

received risperidone in the pivotal trials should be viewed in the following 

context: 

In one of the pivotal studies, RIS -USA -150, many adverse events were 
elicited through a questionnaire, rather than via spontaneous reporting as 

is commonly performed in clinical trials. This may have led to an 

increased reporting of some adverse events, e.g., fatigue. 

Children with autism commonly have fidgetiness, movements and 

posturing that are inherent to this medical condition. These symptoms 

can often be incorrectly reported as adverse reactions to medication or 

can even mimic extrapyramidal symptoms (EPS). There was no 

systematic screening for movement disorder inherent to autism through 

parental interviews at baseline. ESRS, AIMS and physical examination 
at baseline are cross- sectional clinical assessments. These cannot 

substitute for a history from a parent or other caregiver, as some 

movement problems are not continuously present, may come and go 

intermittently within days, and may not be present at the time of an 

ESRS or other rating assessment. Follow -up data from investigators on 

all of the dyskinesia cases that were reported as "not recovered' have 

confirmed that there were either a variety of involuntary movements at 

baseline, and/or that the involuntary movements reported as 

"dyskinesia' were intermittent manifestations of the underlying autistic 

disorder, or early onset, transient movement disorders with resolution of 
symptoms (see patient narratives [Attachment 7] for follow -up 

information). 

The vast majority of children and adolescents with autism who 

experienced somnolence or other adverse events were treatment -naive. 

This is in contrast with patients, especially adults, being treated for other 

psychiatric disorders, who have of ea experienced and adapted to 

adverse events of psychotropic medications before participating in a 

formal study. Antipsychotic treatment naive patients are known to be 

more sensitive to the adverse events of these drugs. 

In patients with autism, adverse events occurred in 82.5% (66 of 80) of 

placebo -treated patients and in 98.7% (75 of 76) of risperidone- treated 

patients (Attachment 4.1). 

Adverse events in the pivotal trials of risperidone in children and adolescents 

with autism were largely mild to moderate and transient. Somnolence was 

the most frequently reported adverse event in the risperidone group (51/76, 

67.1 %; Attachment 4.1), the majority of events being reported as mild (61 %) 

or moderate (35 %) (Attachment 4.2). 
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The number of discontinuations due to adverse events in the autism trials 

was very low, with 1 (1.3 %) of 80 placebo -gated patients and 1 (1.3 %) of 

76 risperidone- treated patients discontinuing because of an adverse event 

during the DBPC autism trials (Attachment 43). These data support the 

conclusion that risperidone was well tolerated in the vast majority of subjects 

with autism. 

Overall, the findings described above for children and adolescents with 

autism are similar to the safety data from trials in risperidone -created 

children and adolescents with DBD or other PDD. 

5.1.1.2. Review and Analysis of Events 
In order to ascertain the clinical meaningfulness and accuracy of coding of 
adverse events, the following review and analyses of adverse events were 

performed by: 

n Incidence of adverse events by mode dose group 

e Severity, onset and duration of adverse events of interest 

e Review of the adverse event of akathisia 

® Review of all cases of dystonia, and more recent follow -up information 
on cases of dyskinesia, in order to determine if they were accurately 
coded and that they did not have tardive dystonia or tardive dyskinesia 

5.1.1.3. Adverse Events and Dose 
A major challenge in the course of these analyses was that there were very 

few patients who had moderate or severe adverse events, and very few 

patients had remained on a mode dose of 1 mg or lower at the end of the 

trials. The flexible dosing design of the pivotal trials did not allow for 

analysis of a dose response relationship with adverse events. 

In our Complete Response of 18 November 2004, we summarized adverse 

events by mode dose group (51 mg, >1 to <2 mg, and 22 mg, 

Attachment 4.4). For many adverse events, most notably somnolence, 

confusion, and Parkinsonism, there was a higher incidence of adverse events 

in the lower mode dose groups. Conversely, for other adverse events such as 

fatigue, there was a suggestion of increasing incidence with higher mode 

dose group. The finding of adverse events at lower doses may reflect a 

combination of the majority or patients being medication -nave and the trial 

using a flexible dose titration design, where investigators likely adjusted 

dose on the basis of efficacy as well as tolerability findings. 
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5 1.7.4. Adverse Events of Clinical Interest 
The findings below should be interpreted together with data submitted in the 

Complete Response of 18 November 2004. A sum of the analyses for 

adverse events of clinical interest in children and adolescents with autism is 

provided below. It is important to note that in one of the pivotal trials, 

RIS -USA -150, some adverse events were elicited via a specific side- effect 

questionnaire, which would be expected to yield a higher incidence for those 

adverse events. 

Extra- Pyramidal Symptoms (EPS): 

Extensive training of investigators was provided on evaluation of adverse 

events and standard scales for EPS. in the autism trials, there was a higher 

frequency of EPS in the risperidone group (27.6 %) than in the placebo group 

(I0.0 %) (Attachment 5.1); however, there was no consistent pattern across 

mode dose groups in the occurrence or severity of these events. 

Parkinsonism was highest in the 51 mg/day mode dose group (4/17 [24 %] 

vs. 1/30 [3 %] in the >1 to <2 mg/day mode dose group and 1/29 [3 %] in the 

22 mg/day mode dose group [Attachment 4.4]). Overall, the incidence of 

parkinsonism was 8% (6/76) in the risperidone group and 0% in the placebo 

group (Attachment 5.1). Of the 6 events of parkinsonism in the risperidone 

group, the dose at onset was -0.5 mg for 2 subjects, i mg for I subject, and 

-2 mg for 3 subjects ( Attachment 5.2), clearly demonstrating that this event 

occurred over a broad range of doses. 

Because these were few parkinsonism -like events, the incidence of "any 

EPS -related AE" has also been summarized (Attachment 5.3). Again, no 

evidence of a relationship of this group of AEs to mode dose group (29% for 

<i mg/day, 30% for >1 to <2 mg/day, and 21% for mg/day) was 

observed. A total of 41 EPS events were reported for the 20 patients on 

risperidone who had at least one EPS adverse event. The majority of these 

events were mild, with variable onset and duration. Of the 41 EPS adverse 

events in the risperidone group, 31 (76 %) occurred at a dose above 1 mg. 

Of note, the majority of patients enrolled in the studies were treatment-nave. 

In clinical practice, it is understood that these patients may have a variety of 

movements and abnormalities of muscle tone that are inherent to this 

medical condition; including odd behavior and posturing. 
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No conclusions can be drawn regarding the relationship of dose with EPS as 

the trial design, using flexible dosing, did not study this particular 

relationship. 

Akiithisia: 

Following the 19 May 2005 'FDA Not Approvable Letter, further analyses 

were performed on the data from the autism trials to rule out the possibility 

of miscoding of `akathisia'. The results showed that if all events of 

treatment- emergent agitation, nervousness and anxiety are assumed to 

represent possible akathisia and were thereby re -coded as EPS, the incidence 

of "EPS" increases significantly in the placebo group, but only minimally in 

the risperidone group. The analyses show that 21 (26.3 %) of SO patients in 

the placebo group and 31 (40.8%) of 76 patients in the risperidone group had 

"EPS" with the inclusion of these terms (Attachment 5.1). This is a narrower 

difference than that based on the original selection of EPS -related adverse 

events (10.0% versus 27.6%), since the majority of the terms coded as 

agitation or nervousness occurred in the placebo group. In other words, no 

increase in the relative incidence of EPS with risperidone vs. placebo is 

demonstrated, suggesting that these cases are much more likely to represent 

symptoms of the underlying psychiatric disorder, rather than undiagnosed 

akathisia. Consistent with the above, most of the additional patients with 

agitado; nervousness, and anxiety were in the placebo group rather than the 

risperidone group (13 vs. 10). 

In Attachment 6, baseline and end point scores on the akathisia items of the 

ESRS (`akathisia' and `restless, nervous, unable to keep still') are 

summarized for the combined DBPC trials of risperidone in adolescents and 

children in which ESRS was assessed (MD trials R1S- NED -9, 

RIS -CAN -19, and RUS- USA -93, and autism trial RIS- CAN -23) and also 

separately for the patients with autism in RIS- CAN -23. ESRS was not 

assessed in RIS USA -150. Median scores for both items were 0 (absent) for 

both groups at baseline and at end point. Mean changes (reductions) at end 

point were numerically larger in the risperidone group than in the placebo 

group, suggesting that these items may have been measuring symptoms of 

the underlying psychiatric disorder. 

Tardive Dvslcinesin: 

Although no cases were coded as tardive dyskinesia among risperidone- 

treated patients with autism, the narratives of all events coded as 
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" dyskinesia" were closely reviewed, as per the Division's request, and are 

provided in Attachment 7. We have also obtained further clinical follow -up 

information from the investigators, for those cases where the symptoms were 

reported as unresolved during the trials. All 5 patients with events coded as 

"dyskinesia" in double -blind placebo -controlled studies were risperidone- 

treated patients with autism. MI of the dyskinesia events for these 5 patients 

had an early onset, between Day 2 and Day 45 after treatment initiation. 

According to the generally accepted definition, treatment- emergent tardive 

dyskinesia occurs after at least 3 months of exposure to autipsychotic 

medications (American Psychiatric Association 2000). Two of the 5 patients 

had a reported outcome of recovery during the clinical study, suggesting that 

these were not tardive dyskinesia. In all 3 remaining patients, new follow-up 

information confirmed that the movements were either present at baseline, 

before administration of risperidone, or were intermittently present during 

treatment and eventually resolved, and the investigators thus concluded that 

these events were very unlikely to be tardive dyskinesia. Based on clinical 

course, time of onset of dyskinesia symptoms relative to initiating 

risperidone treatment, and eventual resolution of symptoms, these events 

cannot be categorized as tardive dyskinesia. As mentioned previously, 

patients with autism have a variety of mild to severe movement, posturing 

and stereotypies that can be incorrectly assessed by a rater as dyskinesia 

associated with medication treatment. 

To further ensure that there were no undiagnosed eases of tardive dyskinesia 

or tardive dystonia, all cases of " dystonia" in the double -blind 

placebo -controlled autism trials were reviewed in detail. These consisted 

primarily of adverse events with the preferred -terms "hypertonia" or "muscle 

contractions involuntary" mapped to the EPS grouped -term " dystonia =' 

There were 14 patients with dystonia (5 placebo, 9 risperidone). Particular 

attention was paid to past medical history, neurological examination, 

verbatim description of the adverse events, severity, duration and outcome of 

the adverse event (recovered or not recovered), associated adverse events, 

and AIMS score. With the exception of one moderate adverse event, all of 

the events were classified as mild in severity. Outcome was reported as 

`recovered' in all except 2 placebo patients, and duration ranged from 2 to 

16 days for the recovered events. Therefore, it does not appear that there 

were any events of tardive dyskinesia/dystonia among risperidone- treated 

patients with the adverse event of dystonia. 
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Somnolence: 

Somnolence was the most frequently reported adverse event in the autism 

trials ( risperidone: 51/76, 67.1 %; placebo: 18180, 22.5 %; Attachment 4,1). 

According to the severity of somnolence, in the risperidone group, 61% of 

the events were mild, 35% were moderate and 4% were reported as severe 

(Attachment 42); the corresponding numbers for the placebo group were: 

89% (mild) and 11% (moderate). There were no reports of somnolence of 

severe intensity in the placebo group. Somnolence was more frequent in 

patients in the _ <1 mg and >1 mg to <2 mg mode dose groups than in the 

Z2 mg mode dose group (77 -82% vs. 48 %; Attachment 8). Although 

frequent, somnolence was most often mild and transient in duration. 

Somnolence was most frequently a time - related phenomenon, with the peak 

incidence occurring at Weeks 1 to 2, then decreasing over subsequent weeks. 

The median duration of this event was 16 days for risperidone and 8.5 days 

for placebo. A total of 89 events of somnolence were reported for the 51 

risperidone subjects with autism who had at least one event The number of 

events with onset after Day 15 increases with increasing mode dose group 

(Attachment 8), from 29% (7/24) in the .51 mg mode dose group, to 37% 

(15/41) in the >1 to <2 mg mode dose group, and 50% (12/24) in the ?2 mg 

mode dose group. These data suggest that while some patients experience 

somnolence early and may remain on low doses, for others treated with 

higher doses of risperidone, there may be a later onset of somnolence. 

Nevertheless, for these patients as well the event is generally mild, transient, 

and not treatment limiting. Somnolence has been reported in all adult and 

pediatric trials performed to date with risperidone. The incidence of 

somnolence may be higher in children, including this autistic population, 

because they were largely treatment- naïve or more prone to this adverse 

event, albeit for a limited period of time. 

In the event of somnolence, the protocol for R1S- CAN -23 allowed the 

investigator to use twice daily dosing or a once daily dose at bedtime, rather 

than a single morning dosing schedule. The majority of risperidone- treated 

subjects with changes in dosing schedule (20 [70.0 %) of 29 subjects) 

concomitantly reported somnolence. Somnolence was resolved in 18 of the 

20 subjects after change of dosing schedule, either by dividing the daily dose 

into twice daily (6 of 15 subjects), or by changing once daily drug 

administration from morning to evening (12 of 14 subjects). 
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Fatigu e: 

Fatigue was more frequent in the ?2 mg mode dose group (16t29 [55 %]) 

than in the lower dose groups (5117 [29 %] for the 51 mg/day mode dose 

group and 11 /30 [37%] for the >1 to <2 mg/day mode dose group) 

(Attachment 4.4). Similar to somnolence, onset of the first event of fatigue 

was most frequently during Weeks I to 2. Events of fatigue tended to have 

longer duration than somnolence (Attachment 9); median duration of this 

event was 32 days for risperidone and 5 days for placebo. In the majority of 

cases this adverse event was rated as mild in severity, with a few cases rated 

as moderate, and none resulted in discontinuation. 

Prolactin: 

It is well known that prolactin levels differ with age and sex throughout 

puberty; however, there are no well -established normative reference data for 

prolactin in children and adolescents. 

As reported in the Safety Update (18 November 20D4), a detailed review of 

prolactin in children with DBD treated for up to 12 months showed that, 

while mean prolactin levels increased in the first few weeks of treatment, 

mean levels peaked at approximately Weeks 4 to 6 and returned to within 

normal limits by Month 12. An analysis of the safety data showed no 

correlation between prolactin levels and adverse events that are potentially 

attributable to prolactin. 

Further, in a separate analysis in children and adolescents with DBD who 

were treated with risperidone for up to 12 months (Dunbar et. al., Amer. 

Jour. Psychiat, 2003), there was no delay in growth and maturation in 

children and adolescents treated with risperidone. Despite transient increases 

in prolactin, the children grew according to published population reference 

standards and continued to mature as expected when compared with 

published norms. Thus, the data showed that there was no interference with 

either growth or pubertal progression in children and adolescents treated 

with risperidone. 

See Section 5.2.2.1 for additional information on prolactin effects. 

Confusion: 

Confusion was only reported as an adverse event in the 5.1 mg and mg 

mode dose groups (2/17 [12 %] and 2/29 [7 %1), respectively 

(Attachment 4.4). The total number of reported cases was 5 (1 subject had 

37 

JJRP 00782862 
Confidential/Produced in Litigation Pursuant to Protective Order 



Complete Response to FDA Not Approvable Action for Autism 

2 reports), 3 of which were classified as mild and 2 as moderate in severity, 

with duration varying from 1 to 16 days (median duration 8.5 days) 

(Attachment 10). Based on the infrequency, and limited severity and 

duration, this does not appear to be a clinically meaningful adverse event. 

There was no incidence of confusion reported in the >1 to <2 mg mode dose 

group or the placebo group; thus, there was no consistent pattern across the 

mode dose groups in the occurrence of this adverse event. 

5.12. Clarification of Additional Queries 
The following sections provide responses to the Agency's queries regarding 

clarification of EKG data (Request 2) and interpretation of cognitive testing 

(Request 6) indicated in the Not Approvable Letter. 

Ciarif`ication of EKG Data in RIS- CAN -23: 

In Request 2 of the 19 May 2005 Not Approvable Letter, the Agency 

questioned a discrepancy between the apparent number of patients with EKG 

data available (66, as indicated by the Agency) and the number of patients 

included in the data summary tables (77) provided by J&3PRD. The 

Company can provide the following clarification. 

In the RIS- CAN -23 study report, qualitative results of post -baseline ECGs 

were available for 78 of 79 subjects. In response to the FDA's request for 

quantitative ECG data, the Company obtained the ECG tracings from the 

investigative si ites as follows: 

No EKG information were available for one subject 

65 original tracings were available 

O 12 copies of tracings were provided (all from one investigator site) 

One tracing was not obtained due to lack of patient consent 

Measurements were made for all 77 tracings, or copies thereof, that were 

obtained and it was these results that were summarized in the 18 November 

2004 Complete Response, in the response lo Question 6 of the Approvable 

Letter of 18 June 2004. 

Cognitive Testing: 

ln Request 6 of the 19 May 2005 Not Approvable Letter, the Agency 

questioned the interpretation of cognitive testing, considering the small 

number of patients for which cognitive tests were actually performed. 
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The Company acknowledges that the pivotal trials, which were not primarily 

designed to examine cognition, yielded limited but useful data in this 

domain. Since many subjects were limited by their intellectual capacity or 

behavioral problems, cognitive testing could not be performed on all 

subjects. A battery of cognitive tests was selected by the RUPP network to 

assess broad domains of cognitive function in study RIS USA -150. lu 
general, no significant differences in these assessments of cognitive function 

were found between the risperidone and placebo groups at end point. In fact, 

the only significant difference seen between groups at end point favored 
risperidone and was in the recognition memory task of the Verbal Learning 
Test. These results suggest that risperidone treatment did not negatively 
impact, and perhaps improved, the ability of patients to complete a wide 

range of tests measuring cognitive domains, including eye -hand 

coordination, attention, verbal learning, memory, reasoning and problem 

solving. 

In Request 6 of the 19 May 2005 Not Approvable Letter, the Agency also 

queried the apparent calculation of differences from baseline in the absence 

of baseline measurements for some tests in this request. 

k the 18 November 2004 Complete Response, a table (Table 20, 
Page 50 -51, reproduced in part below) presented descriptive statistics 

summarizing the change from baseline to end point of Part 1 for each 
cognitive test. This table inelnded only subjects who had post. -baseline 
observations (i.e., an end point). Some subjects with post - baseline data did 

not have baseline observations, which is why the N at baseline is often less 

than the N at end point: subjects with post -baseline data but no baseline data 

were included in the end point N but not in the baseline N. Change from 

baseline, however, was calculated only for subjects who had both baseline 
and end point data. The table presented includes a column showing N for 

change at end point. In every case, N for change at end point is the same as 

the N at baseline. That is only subjects with both baseline and end point 
values had differences calculated. 
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Reproduction of Talk 20 Frota November 2004 Complete Response: 

Table 20: D scriptive Statistics of parameters From 5 MMt stucs of Cognitive Fonetinn in 
R1S -t;SA -15(1 

tAnallsis Set: Intent-4o-Treat: Subjects With End Point Observations Only) 
Tust Placebo Risfteridane 
l'arsmeter 

Timet?oint N Mean ' Sl) 
Change 

N;4aan SD N Mean 
Ciranee 

SD N Mean- SD 
Perdue PeelsattrtE Task. 
Dominant fiend 

Baseline 2 15.9 11.1; 24 27.9 17.6 
End point 29 23.5 12.3 21 5.6 9.5 33 25.7 16.f1 24 13 8.9 

Drops Dominant Ward 
Baseline 21 2.0 :.2 24 21 2.1 
End point 29 4.1 7.2 ?1 0_8 33 3-3 3.4 3.9 24 1.4 -1.& 

Nan-Dominant Hand 
Baseline 21 17.0 12.4 24 23.0 172 
End point 29 18.4 10.4 21 1.9 9.3 32 71.5 14.6 24 2.0 8.4 

Drops ltion-1.ànntintnu Hand 
13tzscline 2:1 1..9 1.4 21 3.5 4.9 
End paint 29 42 6.7 21 1.7 3.9 32 3.4 3.3 24 0.2 i.0 

Dot Test 
Average No-Delay Distance (on) 

Baseline G 3.7 I 10 33 23 
End point S 5.1 3.4 t 0.6 2.1 .i°r 4.9 2.8 10 112 1.1 

Avea-agt: 110-5trnntl Delay Distance (ern) 
Baseline 5 53 2.3 y 5-9 2? 
E:nd point 7 6.3 2.3 5 0.1 1.4 16 5:2 ? 0 9 -1.0 ? 3 

Working MßtEnctry Deficit 
Baseline 5 1..9 1.S 9 2.2 3,0 

End point 7 1,1 3.1 5-ü.2 12 16 Q? 22 9-1.1 23 
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5. . Additional Safety information 
The following section provides new safety information, which was not 

available at the time of the 18 November 2004 Complete Response. 

The additional safety information is derived from data from: 

® RIS- USA -150: one of the pivotal trials in children and adolescents with 
autism. 

EUS- INT -84: a long -term (1 -year) safety study of risperidone in children 
and adolescents with conduct and other disruptive behavior disorders. 
This was a follow -on study to RIS- INT -79, a double -blind 
placebo- controlled relapse prevention study - 232 subjects entered the 
study from R1S -INT -79 and 169 subjects completed RIS- INT -84. 
Subjects were aged 5 to 17 years (inclusive) at entry to RIS- INT -79 and 
had either completed 6 months of doable blind treatment or had 
discontinued (after meeting relapse criteria) double blind treatment in 

R1S- lNT - -79. Subjects in RIS- INT -84 were grouped according to their 
randomization group in RIS- INT -79 (i.e., placebo or risperidone); 
subjects previously randomized to placebo were termed "PLAJR1S ", 
while subjects previously randomized to risperidone were termed 
"RIS/RIS ". The clinical study report for RIS -1NT 84 was submitted to 
NDA-20-272 (6 January 2006). 

5.2.1. Glucose- Related Data 
In Request 3 of the 19 May 2005 Not Approvable better, the Agency asked 

the Company to analyze the data for adverse events possibly related to loss 

of glucose control, as well as examine the proportion of patients who met 

clinically relevant outlier criteria for serum glucose. 

Adverse events that were potentially related to impaired glucose tolerance or 

diabetes were analyzed as part of the Safety Update (Section 2.1.5.2) 

included in the 18November 2004 Complete Response. 

No serum glucose results were available from any autism or DBD study until 

RIS- INT -79, a DBD trial in children and adolescents. Fasting serum glucose 

results (taken at baseline, Month 3, Month 6, and Month 9 [end point]) from 

RIS- INT -79 were discussed in the 18 November 2004 Complete Response 

(response to Question 8) and in the RIS- INT -79 study report, which was also 

submitted as part of the 18 November 2004 response. There were no findings 

of negative effects on glucose regulation. in R1S- !NT " -84, a long-term 

(1 -year) open -label follow -up study to MS- INT -79, laboratory samples, 

including serum glucose, were taken at Month 6 and Month 12. No 

glucose- related adverse events were reported and no subject met criteria for 
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diabetes, with changes in insulin levels during the study being in accordance 

with age -appropriate norms - specifically, increasing levels up to Tanner 

Stage 3 with a subsequent decline. There was no correlation between. insulin 

levels and glucose values. The combined data on glucose, insulin, and lipids 

indicate no evidence of an increased risk of metabolic syndrome in these 

subjects. 

5.2.2. Prolactin and Lep n Data 

As agreed at the 7 December 2005 meeting, additional information on 

prolactin and leptin data from Study RIS- USA -150 are provided in the 

following sections, together with prolactin and leptin data from a long-term 

open -label safety study (R1S- INT -84). 

Subjects in RIS- INT -84 had laboratory samples, including pnolactin and 

leptin, taken starting from baseline of the preceding study (RIS-NT-79); at 

Months 3, 6, and 9 (end point) of RIS- INT -79; and at Months 6 and 12 of 

RIS -IN7 -84. 

Subjects in RIS-USA-150 had laboratory samples, taken at baseline of Part 1 

and at the end points of Part 1 and each succeeding period, namely, end point 

of the 8 -week open -label risperidone treatment period for placebo 

nonresponders; end point of the 4 -month open -label risperidone treatment 

period (Part 2); and end point of the 8 -week double -blind randoniz,ed 

withdrawal period (Part 3). Leptin was assessed at each of these time points. 

Prolactin was not assessed at end point of Part 3. 

5.229. Prolactin 
RIS- USA -150 (Part 1): 

Prolactin data were obtained from the RUFP investigators. Laboratory 

reference ranges were not provided. 

Table 6 summarizes mean prolactin values at baseline and end point of 
RIS -USA -150 Part 1. 
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Tnble.6: Pro lactiftftglithL) - RIS-USA-150 Part I: All Subject§ Adalyttl- Stt 
Mean Cliange, 

from 
Mean (SD) Baseline (SD) 

PI,ACE130 
Trmtment 

Baseline-, 48 10.88 (9.94) 
End point 38 I D.I2 ( 8.664) 0.79 (6.016) 

insiETaDONE 
Treatment 

Linseline 46 939 (7.J01) 
End poini 45 3936 (18.73 8) 29.70 (19.2561 

SD ,---Stand2rd d6-o11 
Source:. Attachment AS 

Yroiabtitht ì:.ncrea-Sell at nd point of ki,SLIIA-1.5I) reiative 

to bt&i.iiiSdi for most ,ubje.%14: in the rispeiL:idone -gtoup EFigureSi the'. 

i)iolactin vahí .ber'ed- during Andy- AVas 8 .3-.tnyjini. 

(:.-ub1eet.L6017, at endpoint of riSPeridone1rea01ent):: 

Figure 5:: ZrolsciinValnes for Individual Snlijeets ii Baseline-and EattPointof 
RI S-USA-150 Part 1 

'en 
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40 
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period [ "End point (OL) "]. This summary includes subjects who continued 

beyond Part 1 only. 

Table 7: Pro Iactin (ngfmL) - RIS- USA -150, Parts 1 and 2: All Subjects Analysis Set 
Mean Change 

from 
N Mean (SD Baseline (SD 

PLA DB RIS OL 
Treatment 

Baseline 34 11.64 (10.738) 
End paint (DB) 30 10.91(9 -511) 1.07 ( 6.708) 

8 week PNR 
30 33.55 (13.778) 22.87 (14.060) End point(PNR) 

Open -label 
25 29.15 (15.222) 16.27 (19.771) End point(OL) 

RIS DB -SIS OL 
Treatment 

Baseline 31 9.21 ( 7.769) 
End point (DB) 29 44.66 (16.424) 35.84 (16.315) 

Open -label 
22 36-50 (18.679) 27.46 (17.647) End point(OL) 

AU Subjects 
Open -label 

47 32.59(17.144) 21.61 (19.411) Endpoint(OL) 
SD = Standard deviation: PLA = Placebo; RIS = Risperidone 
DB = Double- Blind; Pia. = Placebo nonresponders; OL = Open -Label 
Source: Attachment A6 

For most subjects, prolactin decreases were noted after the first 8 weeks of 
risperidone treatment (Figure 6). 
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Figure 6: Prolactin Values for Individual Subjects wbo Continued Beyond RIS -USA -150 

Part 1 at Baseline of Part l and End Points of Parts 1 rind 2 
Baaallcm ceP(4?3) 6 (MK PNR) 

I r 

El.(at) 

The trends for prolactin observed in risperidone- treated subjects with autism 
are similar to the trends observed in the November 2004 Safety Update for 
risperidone- treated subjects with BBD. Increases in prolactin peaked during 
short-term treatment and tended to decrease during longer -term treatment. 

No 
I 

subject in RIS- USA -150 had a prolactin value above 100 ngfmL, which 

was considered to be a `potentially clinical important' upper limit in the 

absence of a universal lab reference range for prolactin. 

RIS- INT -84: 

Consistent with observations from other studies in adults and pediatric 
patients, prolactin levels increased during the first 3 months of treatment in 

RIS- INT -79 and its 1 -year open -label extension, RJS- WT-84. There was a 

gradual decline through Month 12 of RIS INT -$4 in subjects who received 
risperidone continuously, the mean value at Month 12 of R1S- INT -84 

( -15 ngfmL) was above that at baseline of RIS- WT=79 (-8 nglnL). In 

subjects withdrawn from risperidone at Month 3 of RIS- INT -79, mean 
prolactin values returned to near baseline levels at Months 6 and 9 of RiS- 

INT -79, but increased again with the resumption of risperidone treatment in 

RIS- INT -84. The mean prolactin level at Month 12 of RIS- JNT-84 in these 
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subjects was similar to that for subjects treated continuously with risperidone 

throughout both RIS- INT -79 and RIS -INT -84 (21 months). 

Clinical symptoms that were potentially related to elevated prolactin levels 

were uncommon during long -term risperidone treatment in R1S- INT -84, 

with 3 (13 %) of 232 treated subjects reporting a treatment- emergent adverse 

event that was potentially prolactin- related (Table 8). Two (1.7 %, both 

males) of those 3 subjects reported treatment- emergent gynacomastia but 

had normal prolactin values throughout open -label risperidone treatment; 

both subjects received double - blind placebo in RIS- INT -79 ( "PLA/R1S "). 

One (0.9 %, female) subject reported dysmenorrhea twice and had an 

increase in prolactin values at end point; this subject received double -blind 

risperidone in RIS- INT -79 ( "RI,S/RIS "). 

Table S: Potentially Prolactin- Related Treatment- Emergent Adverse Events by Sex and Age - 
RIS- ENT -&4: All Subjects Analysis Set 

Prolactin value Age: Tanner Stage Sex 
Endocrine disorders 
Gynecamastía 
A30209 61 mU/L. Screen 
?LAPIS 903 mU/L(AA)DB EL 

112 DAM OLBL 
47nU/LR46 

135mU/LM12 

A50389 IDS mU/L Screen 
PLA/fi1S 252 mU/L DB BL 

108mU/LOLBL 
N/AM6 
uáUrl2 

Reproductive disorders, 
female 
Dysmenorrhea 
A50392 118 mU/L Screen 
RIS/RIS 689 mU/L(AA) DB BL 

545 mU/L OL BL 
554 mU/L M 6 

1144 mU/L (AA) hÆ12 

12:2- 1N T-79 Screen A4 

13:2-II17-84BL 
-:2-lAtT-84EP 

12: 1 - INT-79 Screen M 

I2: I - INT-S4 BL 
-3- 1Nr -Sti EP 

13:3 - 1NT -79 Screen F 

13: 3 - INT-84 BL 
-: 4 - INT-84 EP 

14 month, OL BL= open-label baseline, Screen =screening IUS-i.NT -79, DB BL--double-blind 
baseline RIS- lNT -79, EP'= open -label end point, NIA not availablé 
Initial Tanner stage and age were from screening of RUS- 1NT -79 and thereafter at the time o the 
measurement. 
B= value below reference limit for age group; AA "value above pathological limits 
Laboratory normal ranges for prolactin are: 44 -374 mU/L for boys and girls ages 5 and 10 years, 
42-423 mU/L for bays ages 11 or older, 42 -613 mU/L for girls ages 11 or older. 

No subject discontinued treatment as a result of a potentially 

prolactin -related adverse event. No treatment -emergent prolactin- related 

adverse event was rated as serious or severe. 
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The overall pattern of prolactin levels was generally similar between sex and 
Tanner groups. When open -label risperi done was initiated, PLA/RIS subjects 
had a transient increase in prolactin that decreased with time, while RIS/RIS 
subjects demonstrated stable or declining prolactin values. Female subjects 
had an overall higher mean peak prolactin level than males but prolactin 
approached normal levels by Month 12, 

No subject had elevated prolactin levels at onset of a potentially prolactin- 
related adverse event, moreover one subject (A30212) with a very elevated 
prolactin level (exceeding 2114 mU/L [100 ng/mL.]) at open -label baseline 
reported no potentially prolactin- related adverse events. 

5.2.2.2. Leptin 
R.1S- USA -1S0 (Part 1): 

There is limited consensus in the literature about the clinical meaningfulness 
of changes in leptin. Pediatric endocrinology research demonstrates that 
leptin is a reflection of body fat mass, but the regulation of leptin levels 
during childhood is poorly understood. Leptin has been implicated as an 
independent stimulator of the reproductive axis and may have a facilitatory 
role in human pubertal development. There are no sex -related differences in 
leptin levels independent of adiposity. Leptin has been shown to correlate 
with fasting insulin, but not with insulin sensitivity in healthy children. 

The RUPP investigators performed the initial analysis of the leptin data for 
publication (reference Martin, et aL Weight and leptin changes among 
risperidone- treated youths with autism: 6 -month prospective data. Am 3 
Psychiatry 2004; 161: 1125- 1127). 

As for prolactin, leptin data were obtained from the RUPP investigators 
without reference ranges, since there is insufficient information available in 
the literature to establish reference ranges for leptin. 

Table 9 summarizes mean leptin values during RIS- USA -I50 Part 1. 
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Mean Cliziugg 
front 

Baseline (SD) 
prAmet. 
Treattnent 

Baseline, 47 5 ;76 (.761 
Week 8 r. 41 7.49 (. 8.324Y, 1.7St:2.947). 
End poiitt. 19. 7.22 (.8.320). 136 (.2:71) 

IIISPERIDOX4 
Triatrnent. 

44 441 (.3.91).- 
Week 8 40: 6.16 ( 4.043). 2.18 ( 3.177),. 
End: point 41 6.37 ( 4.1581. 2.41(1264 

SD Standard 
Seurec Aitnclunent Al 

c data rroca RIS-It").150 l'art 1 Show. in&ïn epthi in 

placebo:and iisperidoneArtated: grchnii. Althoughthe inereaSefel 
bialTer ri.stieridone-treat,ed -Subject§ thin in the .plaCcbdtblik, the clinical 

nieaningfulneSS 'of this differenee is unclear.. 

:.i.gure 7 dìspy loptib valiies- for indtvidual subjects At. baselint .and end 

point of RISUSk-150:Pirtl.,.. 

1._eptinAtaluat for ludividud Subjects at Baseline and End Point e 
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displays leptin values for these subjects at baseline of Part .1 and at 

succeeding end points in Parts I and 2. 

Table 10: Leptin (ng/mL) - RIS- USA -150, Parts 1 and 2: All Subjects 

N Mean (SD) 

Analysis Set 
Mean Change 

from 
Baseline (SD) 

PLA DB-RIS OL 
Treatment 

Baseline 34 5.43 ( 6.983) 
Week 8 22 7.22 ( 9.524) 1.82 ( 2.783) 
End point (DB) 30 6.21 ( 8307) 1.31( 2.529) 

8 week PNR 
26 6.66 ( 5.073) 3.04 ( 3.053) Week 8 

End paint(PNR) 30 7.07 ( 6.194) 2.81 ( 3.106) 
Open-label 

Week 24 20 6.69 ( 5.330) 2.63 ( 3.580) 
End point(OL) 22 7.07 ( 5.802) 3.29 ( 4.728) 

RIS DB -RIS OL 
Treatment 

Baseline 28 4.43 ( 4.288) 
Week 8 27 6.00 ( 3.770) 2.47 ( 3.090) 
End point (DB) 27 6.00 ( 3.770) 2.47 ( 3.090) 

Ouen -label 
23 6.44 ( 4.798) 3.21 ( 3.585) Week 24 

End point(OL) 25 6.85 ( 5.662) 3.71 ( 4.581) 
ALL TREATMENTS 
Open -label 

Week 24 43 6.55 ( 4.993) 2.91 ( 3.545) 
End point(OL) 47 6.95 ( 5.666) 3.50 ( 4.603) 

SD = Standard deviatioaPLA = Placebo; RIS = Risperidone 
DB = Double- Blind; PNR = Placebo nonresponders; OL = Opcn -Label 
Source: Attachment AS 
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Figure 8: Leptis. Values for Individual Subjects who Continued Beyond RIS -USA-150 Part 1 at 
Baseline of Part 1 and End Points of Parts I and 2 

Basmtirc: EP (DB) EP (8WK PNR) EP (014 

4a 

3214ß!S 

tü 

o 
e e 

BaseLne EP (0B) EP (BWK PNR) EP (OL) 

Seven subjects randomized to placebo and 10 subjects randomized to 

risperidone during the withdraWal period of the study (Part 3) had leptin 
values after the baseline of this part of the study. These values are 
summarized in Table 1I . No placebo subject during this part of study had a 
leptin value at Week 8. 

Table it: Leptin (njiml,) - }t1S -USA -150, Part 3: All Subjects Analysis Set 

N Mean (SD) 

Mean Change 
from 

Baseline (SD) 
PLACEBO 
Treatment3 
Baseline(RWD) 16 7.70 ( 5.441) 
End point(RWD) 7 7.14 ( 5.428) -1.09 ( 1129) 

RISPERIDONE 
Treatment3 
Baseline(RWD) 14 4.71( 2.998) 
Week 8 5 7.14 ( 5.437) 1.85 ( 3.349) 
End point(RWD) 10 916 ( 7513) 1.58 ( 2.566) 

SD = Standard deviatioaRWD = Randomized withdrawal 
Source: Attachment A9 

Any interpretation of leptin values or differences between groups during 
Part 3 is likely to be invalid due to the small numbers of subjects with 
available data. 
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The mean change in leptin levels from baseline after 6 months of risperidone 
treatment for subjects with autism (2.91 [3.54 SD]) was similar to the change 

observed in RIS- INT -79 at 6 months (3.75 [10.591 SD], n =107). 

RIS- 1NT -S4: 

Changes in serum leptin levels during RIS- NT- 79fRIS- INT -84 followed a 

similar pattern of increase during the first 3 months of risperidone therapy 

followed by recovery in subjects switched to placebo during the randomized 

withdrawal phase and stabilization with continued risperidone treatment. 

Leptin was measured at open -label baseline, Month 6 (Visit 6), and 

Month 12 end point or at the subject's end point in the 1 -year open -label 

safety study. Mean leptin values increased from open -label baseline to end 

point for all subject groups (Table 12). 

Table 12: Leptin (ng/ml) - RIS- INT -84 (From Open -Label Baseline) 
Group Treated Evaluation N Mean (SD) Median Range 
All All RIS OL baseline 223 9.126 (13.298) 3.400 1 -91 

End point 214 10.91 (15.906) 5.300 1 -139 
Change from BL to El' 208 1.079 (9.3I 17) 0.700 -55 -57 

PLA/RIS OLbaseline 112 8.637 (14.880) 2.800 1 -91 
End point 107 11.73 (19.297) 5.000 1 -139 
Change from BL to EP 104 1.890 (10.965) 0 -800 -55 -57 

RIS/RIS OL baseline l l l 9.620 (11.533) 4200 1-49 
End paint 107 10.10 (11.606) 5.400 1 -65 
Change from BL to EP 104 0.267 (7.2594) 0.400 -27 -31 

Reference ranges for leptin are not well established in childen. 
EP --end point, OL= open4abel, BL =baseline 

Six treatment -emergent adverse events of a high leptin value were reported 

(Table 13), 3 of which occurred in subjects who received placebo during the 
double -blind treatment in RIS- INT -79. The investigator assessed all these 

adverse events as mild except for the moderate event reported by 

Subject A30063. Subject A30063 (PLAÍRIS) discontinued open-label 

risperidone treatment as a result of this adverse event. 
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subjects treated with double -blind risperidone in RIS- NT-79 had a weight 

z -scores decrease of -0.04 (SD 0.3) from open -label baseline. A transient 

increase in weight by z- scores was seen in placebo -treated subjects when 

open -label risperidone treatment was initiated. The initial weight increase 

occurred through Month 3 and thereafter remained stable. This would 

indicate that weight increase was an initial effect, which generally did not 
continue with prolonged treatment and confirmed similar observations in 

previous long -term safety studies in children and adolescents, including 

subjects with autism_ 

5.2.3.2. Treatment-Emergent Adverse Events 
In the long -term (1 -year) follow -up study in children and adolescents, 

risperidone was safe and well -tolerated at doses of 0.25 to 0.75 mg/day for 
subjects weighing <50 kg and 0.5 to 1.5 mg/day for subjects weighing 

>_50 kg. There were no deaths and no new or unexpected adverse events were 

reported. 

Treatment -emergent serious adverse events occurred in 20 (8.6%) subjects 
during open -label risperidone treatment in RIS- INT -84. The incidence of 
serious adverse events was similar between those subjects treated with 
double -blind placebo (PLA/RIS; 11 subjects, 4.4 %) and those treated with 
double -blind risperidone (RIS/RIS; 9 subjects, 7.8 %) in RIS- INT -79. Five 
PLAJRIS and 5 RIS/RIS subjects reported a treatment -emergent serious 
adverse event of condition aggravated. Other types of serious adverse events 
were reported in no more than 2 subjects. 

Treatment -emergent adverse events led to discontinuation of treatment for 8 

(3.4 %) subjects. Five PLAJRIS subjects and 3 RIS/RIS subjects discontinued 
as a result of a treatment- emergent adverse event. No individual adverse 
event associated with discontinuation was reported in more than 2 subjects in 
any treatment group. 

The incidence of BPS- related treatment -emergent adverse events was low, 
with only 10 (4.3 %) of 232 subjects experiencing such events. There were no 
reports of tardive dyskinesia. 

_ 
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5.3. Conclusions From Safety Analyses 
Based on full review of the safety data, including the data submitted in the 

18 November 2004 Complete Response and the information summarized 

above, the Company concludes that the adverse events in children and 

adolescents with autism were largely mild to moderate and/or transient, with 

very few (1.3 %) patients being discontinued from the autism trials due to 

adverse events. Overall, there were no adverse events with risperidone use in 

autistic children and adolescents that were qualitatively different from the 

adverse events seen in the other indications with this treatment Furthermore, 

review of the long -term safety of risperidone in children and adolescents, 

with particular reference to tardive dyskinesia, prolactin, weight, glucose and 

growth and maturation, did not give cause for significant concern with the 

available data. 

Since the incidence of autism is low (<250,000 in the United States), the 

number of potential participants for clinical studies of putative treatments is 

small. To adequately assess the safety profile of oral risperidone in this 

population, the data from autistic subjects were combined with data from 

children and adolescents with other psychiatric disorders, primarily DBD. 
Therefore, for determination of safety, the safety dataset from the double-. 
blind, placebo -controlled (DBPC) trials not only included 156 patients from 
the above trials in children and adolescents with autism, but also included 
303 children and adolescents with DBD or other pervasive developmental 
disorders (PDDs) ;tidied in placebo- controlled hiais. Overall, 1348 children 
and adolescents (those in the autism DBPC trials plus patients with DBD or 
other PDDs in DBPC and tìpen- label, uncontrolled trials) were treated with 
risperidone, of which 332 patients were treated for more than 12 months 
(248 for 13 to 15 months, and 84 for >15 months), with some patients treated 
for over 2 years (n =62). The safety database in this population should be 
viewed in the context of extensive data and clinical experience of the safety 
and tolerability of risperidone in both children and adults. Rssperidone has 
been on the market since 1993 for the treatment of adults with substantial 
off label use in children and adolescents in the USA, and is approved since 
2001 for the treatment of children and adolescents in more than 25 countries; 
therefore, physicians are familiar with recognizing and mana<sin ® the adverse 

events associated with risperidone. 

New safety information, subsequent to the 18 November 2004 Complete 
Response and the 16 August 2005 Briefing Document, as described above, 
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consists primarily of additional data on prolactin and leptin (from RIS -USA- 

150), and data from a 1-year open -label extension study in children with 

DBD (RIS- WT-84), including additional prolactin, leptin, glucose and 

adverse event data. 

With respect to prolactin, the findings from RIS- USA -150 in autism 
were consistent with those observed previously over a similar time 
course in children and adolescents with DBD: increases in prolactin 
peaked during short -term treatment and subsequently tended to decrease 
with longer term exposure. For most subjects, prolactin decreased after 
the first 8 weeks of risperidone treatment. Additionally, in a 1 -year 
open -label extension trial of DBD (RiS- 1NT -84), there was a gradual 
decline in prolactin through month 21 in subjects who received 

risperidone continuously. 

For leptin, the data from RIS- USA -150 demonstrated increases in both 
the placebo and risperidone- treated groups. Although somewhat higher 
in the risperidone subjects than in the placebo group, the increases in the 

autism population were similar to those observed in DBD. The clinical 
relevance of these changes is uncertain. 

Concerning fasting glucose, the only available data were from the two 
DBD trials, RIS -INT -79 and its open -label extension RIS- INT -84. There 
were no negative effects on glucose regulation in either study, and the 
combined data on glucose, insulin, and lipids indicated no increased risk 
of metabolic syndrome. 

Additional longer -term data for changes in body weight have also come 
from the open -label safety study in children and adolescents with DBD 
(RTC .TNT -84). These results have confirmed previous observations that 
initial increases in weight do not generally continue with prolonged 
treatment- Increases occurred through Month 3 and thereafter generally 
remained stable, with subjects continuing to grow at normal age - 
expected rates. 

e No new safety signals were elicited from analyses of treatment- emergent 
adverse events (including those leading to treatment discontinuation) or 
serious adverse events in the long -term (i -year) follow -up study in 
children and adolescents with DBD (RJS- INT -84). 
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5.4. Pharmacovigiiance Report (Through Apra 2005) 
Postmarketing safety in children receiving risperidone was examined in the 

J&JPRD Benefit Risk Management worldwide safety (SCEPTRE) database, 

based on spontaneous reports received cumulatively through 30 April 2005. 

The full PV report is presented in Appendix 2. A summary of the methods 

used and results of the database search is presented below. 

Proportional reporting rates of spontaneous adverse event reports regarding 

children aged 5 to 17 who were taking risperidone were compared with 

reports for risperidone from all other age groups. This was done for all 

System Organ Classes (SOCs) and for predefined areas of clinical interest 

(including suicidality, self -injurious behavior or ideation, overdose, glucose 

metabolism disorders, lipid metabolism disorders, weight gain, metabolic 

disorders, potentially prolactin- related events, EIS- related events, and 

sedation). 

Searches were conducted of the J&JPRD Benefit Risk Management 

worldwide safety (SCEPTRE) database to identify all spontaneous reports 

regarding individuals aged 5 to 17 years ( "child" or "adolescent") and the 

number of reports for all other age groups that were received through 

30 April 2005. The proportions of all adverse events reported for risperidone 

in children and adolescents involving each Medical Dictionary for 

Regulatory Activities (MedDRA) SOC and selected Preferred Terms (PTs) 

of interest were calculated and compared with the respective proportions in 

all other age groups. When disproportionality of events within a particular 

SOC or predefined area of interest was observed, further analysis included 

clinical review of the cases of interest and an assessment of the population 

under treatment, in the context of both the worldwide pediatric exposure 

(approximately 732,214 person- years) and the known safety profile for 

risperidone. 

Through 30 April 2005, there were 3,571 spontaneous case reports for 

risperidone involving children and adolescents. Less than 20% of these 

reports involved serious adverse events. In contrast, there were 24,912 case 

reports for all other age groups, more than one -third of which involved 

serious adverse events. Disproporiionality of serious events was noted for 

children and adolescents in 1 SOC (Immune System Disorders); and 

disproportionality of nonserious events was noted in 1 SOC (Congenital, 

Familial and Genetic Disorders). All of these events were very rare, and the 
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observed Proportional Reporting Rates (PRRs) are likely reflective of the 

underlying pediatric population. Three of the predefined areas of special 

interest revealed disproportionate reporting rates in children and adolescents 

compared with all other age groups. Detailed review of two of these areas of 

interest, self -injurious behavior or ideation and gynecomastia, suggested a 

pattern of events consistent with the underlying disease being treated and 

normal developmental changes in pubertal males, respectively, The third 

area of interest demonstrating disproportionality involved the labeled event 

weight gain, which was reported rarely in children and adolescents. The 

majority of cases were not documented sufficiently to determine to what 

extent they represent normal growth patterns in this population. However, a 

number of cases reported weight gain clearly in excess of expected growth 

rates. No disproportionality for children or adolescents was observed with 

respect to events involving suicide or suicidal ideation, disorders of glucose, 

lipid or other metabolism, hyperprolactinemia, extrapyramidal syndromes, or 

sedation. In addition, cumulative reviews of overdose or reports with fatal 

outcome in children and adolescents did not suggest a new safety concern for 

risperidone. 

Overall, this cumulative review of postxnarketing experience in children and 

adolescents identified no new pattern of adverse drug reactions for pediatric 

populations treated with risperidone, compared with adult populations. 

Whether the increased frequency of weight gain in children and adolescents 

compared with ali other age groups indicates that children may be more 

susceptible to this rare labeled adverse drug reaction cannot be determined 

from the current dataset. Overall, the benefit risk assessment for risperidone 

remains unchanged, and is adequately reflected in the proposed USFI. 

5.5. Serious Adverse Events in Ongoing Pediatric 
Studies (July 2004 to November 2005) 

Four clinical studies in adolescent subjects with schizophrenia and children 

and adolescents with bipolar disorder (RIS -BIM -301, RIS -USA -231, 

RIS- SCH- 302,REDACTED were ongoing as of 30 November 2005. 

Details of all serious adverse events reported in these studies, including 

subject narratives, are presented in Attachment I I; a summary is presented 

below. 

In the ongoing clinical studies, 921 children and adolescents had been 

enrolled, of which 775 subjects had completed or discontinued as of 
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30 November 2005 (Attachment 11.1); the remaining 146 subjects were 

ongoing participants in the trials as of this cut -off date. 

Serious adverse events were obtained from the J&JPRD Benefit Risk 

Management worldwide safety (SCEPTRE) database, including cases that 

occurred either during treatment or within 30 days of discontinuing 

treatment. Since the previous safety update (included in 18 November 2004 

Complete Response, which included SAEs up to 30 June 2004), 85 serious 

adverse events have been reported for 65 cases for the period from 1 July 

2004 to 30 November 2005. These events are provided in the CIOMS 

listings obtained from the worldwide safety database. 

In the ongoing studies in children and adolescents, the most frequently 

reported serious adverse events (Attachment 11.2) were schizophrenia (24 

subjects), suicidal ideation (10 subjects), bipolar disorder (7 subjects), and 

psychotic disorder (6 subjects). One subject completed suicide and 4 subjects 

attempted suicide. These data are qualitatively and quantitatively similar to 

those reported in the previous safety update and offer no new safety 

information of clinical relevance. 

5.6. Juvenile Rat Toxicity Safety Study 
In Request 1 of the 19 May 2005 Not Approvable Letter and at the 

7 December 2005 meeting, FDA requested that the Company submit the 

completed juvenile rat toxicology study report and stated that they would 

follow up with the FDA toxicology reviewer to determine if the juvenile dog 

toxicology study would be required as a Phase 4 commitment, following 

their review and evaluation of the data in the juvenile rat study report. 

The nonclinical study report for the juvenile rat toxicity study is presented in 

Module 4 of this NDA. A summary of the results of this study is presented 

below. 

A juvenile toxicity study with risperidone was conducted in rats. Rat pups 

were dosed orally from Day 12 to Day 50 of age at dose levels of 0, 0.04, 

0.16 and 0.63 mg/kg/day. Ptosis occurred at 0.16 and 0.63 mg/kg due to the 

exaggerated pharmacological activity of the test compound. Body weight 

gain between Day 12 and Day 21 of age was slightly lower at 0.16 and 

0.63 mg/kg/day. After weaning, body weight gains were generally 

comparable with controls in all treated groups. Pup pre- weaning 

development and long bone growth were unaffected. Behavioral tests, 
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whether carried out during the treatment period or conducted a minimum of 
14 days after the end of treatment, showed no effect of risperidone either. As 

expected due to the dopamine D2- antagonistic action of risperidone, serum 

prolactin levels were increased at 0.16 and 0.63 mg/kg/day in male pups, 

while in female pups the increase was more pronounced, dose - related and 

present in all treated groups. This prolactin increase was associated with 

prolactin- mediated changes in the female reproductive system.. However, 
reproductive performance (assessed when the animals were approximately 

10 weeks of age) was not affected. 

5.7. Worldwide Literature Search (July 2004 to 
November 2005) 

From l July 2004 through 30 November 2005, 92 articles were published on 

risperidone use in the pediatric population. Of these, 5 were conducted in 

children with autism containing original clinical data. Of the remaining 

articles, 38 were in non -autistic pediatric populations containing original 

clinical data in which safety was reviewed. The full literature review is 

presented in Appendix 3. A summary is presented below. 

There was wide variability in reported data on both safety and efficacy. The 
majority of trials were case reports (76 %), while the remaining trials were 
mainly prospective (6 months or less) open -label studies. 

Data from studies of children with autism suggest that treatment with 

risperidone provided vlinical benefit (effectiveness and safety) on a range of 
symptoms over the short and longer term. Of particular interest was a 

replication of the RIS-USA-150 trial conducted by Troost et al (2005). This 

was a 3- phase, 32 -week study of risperidone in children (aged 5 to 17 years) 

with autism, Asperger's, or PDD-NOS with severe behavioral disturbance. 
Responders to 8 weeks of open risperidone treatment (responder criteria 

identical to RIS- USA -150) continued open treatment with risperidone for an 
additional 18 weeks then received either placebo discontinuation or 

risperidone treatment for 8 weeks. Of the 36 patients initially enrolled, 24 

(67%) completed the 24 weeks of open treatment (mean dose at 24 -week 

endpoint = 1.81 mg/day). During double -blind discontinuation, 67% of 
placebo- treated patients relapsed versus 25% on risperidone (0----0.049). The 
most common adverse effects were increased appetite, anxiety, fatigue, and 

increased thirst (average weight gain = 5.7 ± 2.8 kg in 24 weeks; p<0.0001), 

though all reported adverse events were mild to moderate in severity. 
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Objective and subjective measures found a low incidence of movement 

disorders, consistent with RIS- USA -150. The authors concluded that 

risperidone was effective and safe in reducing tantrums, aggression, and self - 
injurious behavior in autistic children over several months, but weight gain 

may limit its use. 

This literature update is consistent with the efficacy and safety findings from 
the previous literature searches provided with the 19 December 2003 file and 
the 18 November 2004 Complete Response (available on request), as well as 
J&J -PRD sponsored research, and provides no indication of any new safety 
concerns. 
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6. REGULATORY STATUS UPDATE 
6.1. Worldwide Registration Status 

6.11. Countries That Have Approved 
The following countries have approved the a.utisna indication (specific 

indications are provided in Section 6.2): 

Finland, Poland, Ireland, France, Portugal, Australia, Latvia, New Zealand, 

Argentina, Singapore, Thailand, and philippines. 

The country -specific labels, together with English translations where 
appropriate, are presented in Appendix 4. 

6.1.2. Countries With Approval Pending 
Approval of the autism indication is pending in the following countries: 

UK, Netherlands, Sweden, Switzerland, Belgium, Austria, Spain, Hong 
Kong, Korea, Indonesia, Venezuela. 

6.1.3. Countries That Have Rejected 
The application for the autism indication was rejected in Italy. The Agency 
letter to reject the filing is presented in Appendix 5. 

6.1.4. Countries in Which File Withdrawn 
The Company withdrew the application for the autism indication in. Canada. 
The Companÿ letter to withdraw the filing is presented in Appendix 5. 

6.2. Foreign Labeling 
Specific indications for autism in countries outside the US where 
RISPERDAL® is approved are presented below (see also Appendix 4): 

Finland - Treatment of autistic disorder related irritability, social withdrawal 
and hyperactivity in children (5 years of age and over) and adolescents. 
Risperdal is recommended for the treatment of autistic disorder only with 
prescription by Child Neurologists, Child and Adolescent Psychiatrists or 
physicians conversant with treatment of autistic disorders in children and 
adolescents. 

Poland - Short-term treatment of autism in children and adolescents. 

Ireland - Treatment of severe disruptive behavioral symptoms in children 
and adolescents with autism and pervasive developmental disorders. 
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France - Children aged 5 to l l years: Treatment of behavioural disorders 
(such as hetero- aggression, self-mutilation, major impulsiveness and severe 
stereotypy) observed in autistic syndromes, in monotherapy. 

Portugal - RISPERDALL is indicated for the treatment of autism in children 
and adolescents. 

Australia - RISPERDAL is indicated for the treatment of behavioral 
disorders associated with autism in children and adolescents. 

Latvia - RISPERDAL® is indicated for the treatment of autism in children 
and adolescents. 

New Zealand - RISPERDAL is indicated for the treatment of autism in 
children and adolescents. 

Argentina - RISPERDAL* is indicated for the treatment of patients having 
autism as from 5 years old. 

Singapore - R.isperdale` is indicated for the treatment of behavioural 
disorders associated with autism (eg irritability, social withdrawal, 
stereotypic behaviour, hyperactivity and inappropriate speech) in children 
and adolescents. 

Thailand - RISPERDAL® is indicated for the treatment of autism in children 
I 

and adolescents. 

Philippines - RISPERDAL (risperidone) is used for The treatment of autism 
in children and adolescents. 
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Attachment 1.1: Summary of Effect Sizes for ABC 

ABC Sulrscaie 

° 

RISUJSA -150° 
RIS- CAN -23° 
All Subjects 

RIS- CAN -23` 
Autistic Subjects 

Only 

Irritability 1.3 1.0 0.9 
Lethargy /Social O. 0.6 0.7 
Withdrawal 
Stereotypic Behavior 0.7 0.5 0.6 

Hyperactivity 1.2 1.0 1.0 

Inappropriate Speech 0.8 0.6 0.5 

Effect size is defined as the absolute risperidone- placebo difference in change 
from baseline to end point (using the least squares means from an ANCOVA 
model including factors for treatment and center and baseline score as a 
covariate) divided by the pooled standard deviation (also from the ANCOVA 
model). 
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