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Executive Summary

I..  Recommendations
A. Recommendation on Approvability

I recommend that the Division take approvable actions for risperidone, as monotherapy
and as adjunctive therapy to mood stabilizers, for the acute of treatment of mania (for up
‘to 3 weeks) in adults with a diagnosis of Bipolar I Disorder.

Risperidone can provide significant benefit in the treatment of acute mania, as demonstrated

by the results of the monotherapy and adjunctive therapy trials reviewed herein. Treatment with
risperidone can result in rapid (within 3-7 days) and clinically meaningful reductions in severity
of each of the critical signs and symptoms of an acute manic episode. Such features include:
acute agitation, psychosis, suicidal and dangerous behavior, grossly impaired judgement,
grandiosity, impulsivity, risk-taking behavior, and thought disorder. While the two mood
stabilizers approved for treatment of acute mania (lithium and valproate) can provide similar
benefits for these features, they both have a delayed onset of anti-manic activity (approximately
7-10 days). When used acutely as monotherpy, lithium and valproate often do not treat some
critical features of acute mania as quickly or effectively as required. For example, they do not
directly treat acute psychotic psychosis and agitation. On the other hand, lithium appears to be
effective in treating and preventing suicidal and dangerous behavior. The potential benefits of
risperidone in treating acute mania appear to be similar to those of olanzapine, an atypical
antipsychotic drug approved for the treatment of acute mania.

The safety and tolerability profile of risperidone treatment (for up to 3 weeks) in subjects

with Bipolar Disorder, Acute Manic Episode is acceptable. The profile is quite similar to
risperidone’s profile in the treatment of schizophrenic patients. Risperidone’s safety and
tolerability compares reasonably well with those of lithium, valproate, and olanzapine. In the
acute mania trials, the most common adverse events associated with risperidone treatment in this
population were: extrapyramidal symptoms (EPS), somnolence, akathisia, nausea, dizziness, and
abnormal vision. This is consistent with the adverse events reported by schizophrenic subjects
treated with risperidone. However, in the mania trials, EPS and akathisia appeared to have been
reported with a higher frequency than during the schizophrenia trials.

Treatment with risperidone has been associated with the following serious risks which are listed

in the warnings section of labeling: Neuroleptic Malignant Syndrome (NMS), Tardive

Dyskme51a (TD) = 1 The following

serious adverse events are labeled as precautions: orthostatic hypotension (associated with b(4)
dizziness, tachycardia, and syncope), hyperprolactinemia, seizures, dysphagia, {~ 1

T T g

A comparison of the safety profiles of risperidone and the three drugs approved for the
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acute treatment of mania is outlined below:

1. Lithium has a relatively narrow therapeutic index. Lithium toxicity can result in renal failure, neurotoxicity,
and death. Clinicians must monitor serum lithium levels as well as renal and and thyroid functions, in order to
treat safely and effectively. Long-term use of lithium has been associated with renal dysfunction and thyroid
dysfunction. Common adverse events include cognitive slowing, sedation, tremor, ataxia, nausea, diarrhea, and
polyuria,

2. Valproate treatment has been associated with the following serious events: hepatotoxicity (sometimes severe
and fatal); teratogenicity; pancreatitis (sometimes severe and fatal); urea cycle disorders; and thrombocytopenia.
Other adverse events include sedation, weight gain, and polycystic ovary syndrome.

3. Olanzapine treatment has been associated with most of the same serious adverse events as risperidone such as:
NMS, TD, orthostatic hypotension, seizures, hyperprolactinemia, transaminase elevations, body temperature
dysregulation, and dysphagia. Common adverse events reported by Bipolar Disorder subjects in 3-week and 4-
week trials included: somnolence, asthenia, dizziness, dry mouth, constipation, dyspepsia, increased appetite,
and tremor. Olanzapine has also been associated with EPS, weight gain, and hyperglycemia.

In summary, the safety profile of risperidone compares favorably with those of lithium and
valproate; however, there are important differences in safety considerations among the three
drugs. The safety and tolerability profile of risperidone closely resembles that of olanzapine.

B. Recommendation on Phase 4 Studies and Risk Management Steps

I recommend that the sponsor conduct the following additional studies as part of the
Risperidone-Mania program: '

1) An adequate and well-controlled study of risperidone in the treatment of children and adolescents with Bipolar
Disorder, Manic Episode. (The sponsor has begun planning a pediatric study of risperidone in
mania and has discussed the plan with the Division).
2) A study to assess the longer-term safety of risperidone in the treatment of adults with Bipolar Disorder, Manic
episode. .
3) A study to assess the potential efficacy of risperidone as continuaticn and maintenance treatment of Bipolar
Disorder.

During long-term safety and efficacy studies, of particular interest would be an assessment

of the potential for risperidone to induce mania, exacerbate mania, or accelerate cycling of
affective episodes in Bipolar Disorder. Reports from the literature suggest that treatment with
risperidone might induce or exacerbate mania in some cases. This could be a drug class effect,
since similar reports exist for other atypical antipsychotic medications, and drugs in the class
have similar pharmacological profiles. In the trials reviewed herein, treatment with risperidone
was temporally associated with acute increases in manic symptoms in some subjects. (The same
was true of some subjects treated with placebo). However, in such a short-term trial which
involved acutely manic subjects, it is extremely difficult to determine whether risperidone had
exacerbated mania in some subjects. Literature suggests that one would need to monitor a large
population of Bipolar Disorder patients treated with risperidone for at least 18 months, in order
to assess the potential risk of risperidone to induce mania, exacerbate mania, or accelerate
cycling of episodes in Bipolar Disorder.

II.  Summary of Clinical Findings
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A. Brief Overview of the Clinical Program

Risperidone (RISPERDAL) is an atypical antipsychotic drug belonging to the chemical

class, benzisoxazole derivatives. The sponsor completed four controlled trials of risperidone

in the treatment of acute mania in subjects with Bipolar Disorder. Two were conducted to
support a claim for risperidone as monotherapy (RIS-USA-239 and RIS-IND-2), and two were
‘conducted in order to support a claim for risperidone as adjunctive therapy to lithium or
valproate (RIS-USA-102 and RIS-INT-46). A total of 894 subjects were randomized and treated:
578 in the monotherapy trials and 306 in the adjunctive therapy trials. Two-hundred and ninety-
four (294) subjects received risperidone monotherapy in flexible-doses of 1 to 6 mg/day; 127
received risperidone in flexible-doses of 1 to 6 mg/day with a mood stabilizer (lithium or
valproate in RIS-USA-102; lithium, valproate, or carbamazepine in RIS-INT-46);

410 subjects were treated with placebo, and 63 were treated with an active comparator (either
haloperidol or valproate). C N : a b( 4)
C j For details about the cllmcal program, refer
to Table I11.B.1 and Table II1.B.2).

B. Efficacy Review

General Conclusions about Efficacy

‘The efficacy of risperidone was demonstrated in the acute treatment of mania in subjects with
diagnoses of Bipolar I Disorder, Manic or Mixed Episode, (with or without Psychotic Features).
Risperidone was efficacious, both as monotherapy and as adjunctive therapy to mood stabilizers

_(lithium or valproate) as established in three 21-day, well-controlled trials using flexible-dose
risperidone in the range of 1-6 mg/day. One pivotal monotherapy trial and one supportive
monotherapy trial were positive (RIS-USA-239 and RIS-IND-2, respectively). The pivotal
adjunctive therapy trial, (RIS-USA-102) was positive. A second adjunctive therapy trial
(RIS-INT-46) did not demonstrate efficacy; however, the results demonstrated a numerical trend
toward efficacy.

In summary, the statistical and clinical reviewers verified the results of the sponsor’s efficacy
analyses. In all trials, the primary outcome measure was the mean change in Young-Mania
Rating Scale (YMRS) score between baseline and Day 21. The chosen endpoint is appropriate
for the studied indication, and it useful for extrapolating from the study r=sults to the expected
benefits for acutely manic patients whom would be treated with risperidone. The YMRS is a
well-validated, standard scale used to assess mania, since it addresses the core, clinically
important features of mania. The primary analysis was an analysis of covariance (ANCOVA)
model, using an LOCF imputation method. The results in the 3 positive studies were statistically
significant to a relatively high degree. For both monotherapy studies (USA-239 and IND-2) the
p-values were <0.001. For adjunctive trial USA-102, the p-value was 0.009. In the failed
adjunctive therapy study (INT-46) the p-value was 0.089. The magnitude of the estimated
treatment effects in each of the three positive studies is clinically meaningful with respect to the
treatment of acutely manic patients, especially in such short-term trials. In fact, for each of the
positive trials, there was a statistically significant treatment effect for risperidone as early as Day
7. The mean estimated treatment effects persisted and increased throughout the trials.
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Results of analyses of secondary outcome measures support the primary efficacy results. In
particular, the differential mean change between groups in the Clinical Global Impression-
Severity (CGI-S) scores was statistically significant, in favor of risperidone. In addition
subgroup analyses demonstrated that the treatment effect of risperidone was consistent,
regardless of gender, race, age, baseline severity of illness, presence or absence of psychosis,
presence or absence of a mixed manic episode, or particular mood stabilizer used. Since
subgroup analyses demonstrated consistent treatment effects, it is difficult to determine whether
any predictors of response exist. However, there seem to be some trends toward differential
effects among subgroups treated concomitantly with varigus mood stabilizers.

On the other hand, the sample sizes were too small to permit definitive statistical analysis among
such subgroups. At this point, one cannot definitively compare the efficacy of rispridone in
mania with other drugs available for the indication. There have been no studies directly
comparing risperidone with other approved treatments for acute mania (lithium, valproate, and
olanzapine).

It is unlikely that trial exclusions of specific subpopulations would affect the use or potential
benefit of risperidone in the expected marketed population. In particular, the protocol excluded:
1) patients with active or recent substance use disorders; and 2) patients who presented with an
apparent first episode of mania. It is very likely that both types of patients would be treated with
risperidone for acute mania and that the drug would be effective in those subpopulations.
Approximately 50-75% of Bipolar Disorder patients have a history of substance abuse. As long
as such patients do not suffer from severe hepatic dysfunction, risperidone treatment would be
reasonably safe. Furthermore, evidence suggests that bipolar patients who are stabilized with an
effective medication regimen are less likely to use substances. Treatment of first-break manic

* patients is very likely to occur, since they are likely to respond to antipsychotics such as
risperidone. Moreover, even if such patients have been misdiagnosed and turn out to have a
diagnosis of Schizophrenia or Schizoaffective Disorder, they would likely be treated with an
antipsychotic medication such as risperidone.

There were several differences in results between monotherapy trials USA-239 and IND-2. The
estimated treatment effect was larger in IND-2 than in USA-239. The difference in least square
mean changes in YMRS scores from baseline to endpoint were ~12.4 and —5.9, respectively.
Moreover, in IND-2, the mean baseline score in the risperidone group was higher (indicating
greater severity) than in USA-239 (37.1 vs. 29.1), and the endpoint mean YMRS score in IND-2
was lower (14.5 vs. 18). The mean baseline scores in the placebo groups were nearly identical to
those in the risperidone groups of each study. In addition, a higher mean risperidone dose was
used in IND-2 than USA-239. The mean modal doses were 5.6 mg and 4.1 mg, respectively.
Furthermore, in IND-2, the serum concentrations of the active moiety of risperidone at Week 3
were higher than in USA-239 (47.1 vs. 27.2 ng/mL). When normalized to a 4 mg dose, the
concentration remained higher in IND-2 (34.4 vs. 27.4 ng/mL). Since these were flexible-dose
studies and separate studies, one cannot draw conclusions about a potential dose-response
relationship; however, it is interesting that in IND-2 the mean estimated treatment effect and
mean serum concentrations of the active moiety were higher than those in USA-239. In addition,
the proportion of discontinuations was unusually low in IND-2 (20%, compared to 51% in USA-
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239). Finally, the total dose of lorazepam used in IND-2 was more than 2.5-fold that in USA-
239.

The main difference between adjunctive therapy trials was the use of carbamazepine. The

. pharmacokinetic and pharmacodynamic effects of carbamazepine probably contributed
significantly to the failure of the study. Although formal statistical analysis could not be
performed for the mood stabilizer subgroups, there were strong trends toward a risperidone
treatment effect for both the lithium and valproate groups. In contrast, within the carbamazepine
subgroup, an effect favored placebo. Within the placebo group, carbamazepine appeared to have

‘arelatively strong effect, as measured by the change from baseline in YMRS score (-13.3). In
the carbamazepine + risperidone group, the mean change was —11.5. Since carbamazepine co-
administration can reduce risperidone active moiety concentrations, it is possible that the
apparent lack of a risperidone treatment effect was due to this drug interaction.

Treatment Effect Sizes

Calculation of the difference in least square mean change between treatment groups provides an
estimate of the risperidone treatment effects in the trials. The estimated treatment effect sizes
were similar for monotherapy study USA-239 and adjunctive therapy trial USA-102. The values
were -5.9 and —5.1 on the YMRS, respectively, favoring risperidone (compared to placebo). In
monotherapy study IND-2, the estimated risperidone effect was considerably larger (-12.4). In
USA-102, the estimated treatment effect of haloperidol, compared to placebo, was -4.5,
somewhat smaller than the risperidone effect. All of these differences are clinically significant,
both in terms of the difference compared to placebo treatment and in the score change on the
YMRS.

Another method of estimating the treatment effect involves dividing the mean change in the
" risperidone by the mean change. Using this method, the estimated risperidone treatment effect
size is 2.22 times the effect size of placebo treatment. For IND-2, the estimated treatment effect
size is 2.16, and for USA-102, the estimated size of the treatment effect is 1.74, favoring

" risperidone. The estimated treatment effect of haloperidol compared to placebo is 1.62. Itis

important to note that the estimates of treatment effect sizes may be biased, especially in studies
USA-239 and USA-102, due to the high proportion of discontinuations in these studies (51% in
each, compared to 20% in IND-2).

For details concerning efficacy results in all studies, refer to the table in Appendix B

C. Safety Review

Exposures to Study Drug

In summary, treatment with risperidone as monotherapy or as adjunctive therapy to mood
stabilizers was reasonably safe and well-tolerated in these 21-day studies in subjects with a
Diagnosis of Bipolar I Disorder, Manic or Mixed Episode, with or without Psychotic Features.
A total of 894 subjects were treated for a maximum duration of 21 days in these double-blind
trials. There were 578 subjects in the monotherapy trials and 306 in the adjunctive therapy trials.
Of these, 294 subjects were treated with risperidone as monotherapy in flexible-doses of
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1-6 mg/day. In the adjunctive therapy trials, 127 subjects were treated with risperidone in
flexible-doses of 1 to 6 mg/day in combination with a mood stabilizer (lithium or valproate in
RIS-USA-102; lithium, valproate, or carbamazepine in RIS-INT-46). In the trials, 410 subjects
were treated with placebo; and 63 were treated with an active comparator (either haloperidol
[53] or valproate [10]). The total risperidone exposure for 421 subjects was 20.5 patient years.
In the monotherapy studies, 294 subjects were treated with risperidone for a total of 14.34 patient
years. In the adjunctive therapy trials, the risperdone exposure was 6.16 patient years for 127
subjects. The mean doses in monotherapy studies USA-239 and IND-2 were higher (4.1 mg
and 5.6 mg) than those in adjunctive trials USA-102 and INT-46 (3.83 and 3.68). In the
adjunctive therapy trials, 131 subjects were treated with lithium, and 149 were treated with
valproate, and 26 were treated with carbamazepine. Total exposure data for lithium, valproate,
and carbamazepine are not available, but some details about mood stabilizer exposure are
discussed in the individual study reviews. '

Adequacy of Safety Assessments

In these 21-day studies, the safety assessment was adequate and thorough. The types and
frequency of safety assessments were clinically appropriate, and the monitoring plan provided
for early detection of clinical and laboratory abnormalities and potential adverse events
associated with study treatment. In addition, the actions taken for clinical problems that arose,
(including discontinuation, medical consultation, and more frequent monitoring), were
appropriate.

Deaths, Serious Adverse Events, and Discontinuations Due to Adverse Events
There were three deaths in the trials (all in the monotherapy trials). [~ 1

r‘ =
: __

. T In Study USA-239, there were 2 deaths
in the placebo group. One died from injuries sustained in a motor vehicle accident, and one died

due to accidental asphyxiation related to food aspiration and alcohol intoxication.

In the monotherapy trials, 34 subjects had serious adverse events (21 in the risperidone groups
and 13 in the placebo groups). In study USA-239, 27 subjects reported SAE; 17 (13%) from the
risperidone group and 10(8%) from the placebo group. In study IND-2, SAE were reported by
4(3%) subjects from the risperidone group and 3 (2%) from the placebo group. In the majority
of cases in both studies, the SAE appeared to be directly related to the illness under treatment.
The most common SAEs were: manic reaction, condition aggravated, increased psychosis,
insomnia. In IND-2, two subjects had the SAE, convulsion. Both cases of seizures were related

to benzodiazepine withdrawal after using maximal doses of lorazepam in the study. [ 7
C - | i v 1 b(4
iy ) In the adjunctive therapy trials, a total of 14 subjects had SAE. There ( )
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were 4 from the risperidone groups, 6 from the placebo groups, and 4 from the haloperidol
group. As in the monotherapy studies, most SAE consisted of psychiatric symptoms. In study
USA-102, there was one case of particular note, involving a subject who developed sustained
tachycardia, elevated CPK levels and rhabdomyolysis. The subject had been treated with

- risperidone and lithium. The case had some features consistent with neuroleptic malignant

syndrome (NMS),

In the monotherapy trials, a relatively small number of subjects discontinued from the study due
‘to and adverse event (31). Nineteen (19) of these subjects were treated with risperidone, and 12
were treated with placebo. Some of the adverse events were likely related to study drug
treatment. The AE which led to discontinuation included: EPS, somnolence, dizziness and
tremor, all of which have been associated with risperidone treatment. However, the majority of
AE leading to discontinuation were either psychiatric symptoms or medical events which
appeared to be unrelated to study treatment. In the adjunctive therapy trials, 19 subjects
discontinued due to an adverse event (4 treated with risperidone, 13 treated with placebo, and 2
treated with haloperidol). One of the cases from USA-102 was discussed above (tachycardia,
rhabdomyolysis, and CPK elevation).

Commonly Reported Adverse Events

Generally, the types and frequency of adverse events reported were those that would be expected

in this population and with risperidone treatment. In monotherapy studies USA-239, IND-2[ 7]
T 7 the proportion of the risperidone versus the placebo group reporting adverse events b(4)

 was: (88% vs. 70%); (64% vs. 48%)("_ TIrespectively. The pattern of adverse
events reported was extremely similar among the trials. The most commonly reported adverse
events in the risperidone group, (at a greater rate than the placebo group), in descending order,
were: extrapyramidal symptoms; somnolence; akathisia; dizziness; nausea; dyspepsia; tremor;

~ agitation; abnormal vision; and hypersalivation.
In adjunctive trials USA-102 and INT-46, the proportion of the risperidone and placebo groups
reporting adverse events was (81% vs. 84%); and (57% vs. 51%). In study USA-102, 91% of the
haloperidol group reported adverse events. The most commonly reported adverse events in
these trials were: extrapyramidal symptoms, somnolence, dizziness, akathisia, tremor, and
hypersalivation. The pattern of adverse events reported was very similar to the pattern in the
monotherapy trials.

Particular Adverse Events and Safety Parameters of Interest

Risperidone treatment commonly leads to elevation of serum prolactin levels. In each study, the
mean prolactin level increased significantly from baseline in both men and women. Nearly all
men and women taking risperidone had abnormally high prolactin levels at endpoint. Elevations
ranged from mild (22.67 ng/ml) to a high of 274.9 ng/ml, with the majority of values below
106.65 ng/ml. In USA-239, eight subjects reported adverse events which appeared to be related
to hyperprolactinemia. In the other studies, there were no adverse events reported whlch might
have been related to abnormal levels of prolactin.
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Risperidone treatment has also been associated with clinically important changes in blood
pressure and pulse, including orthostatic hypotension. In fact, in all of the studies, there were
cases in which subjects developed clinically important positional increases in heart rate, as well
as clinically important positional decreases in systolic and diastolic blood pressure. The
proportion of subjects developing at least one of these changes ranged from 14% to 69%,
depending on the study. Apparently, very few subjects had changes which met all criteria of
orthostatic hypotension. It appears that there were no adverse events reported which correlated
with the changes in vital sign parameters.

Since treatment with atypical antipsychotic drugs has been associated with abnormalities in
glucose metabolism, such potential abnormalities were a focus of the safety assessment in all
studies. In all studies, there were no significant changes in mean glucose levels with risperidone
treatment, and there were no mean differences compared to the placebo group. However,
increases from baseline in glucose levels were more common in the risperidone group than the
placebo group. In each study, there were a small number of subjects in both treatment groups
who developed hyperglycemia (usually mild) or glycosuria (mild). The number of such cases
was slightly higher in the risperidone group than the placebo. Most did not meet criteria for
hyperglycemia

In general, there was an increase in mean weight for the risperidone groups during the 21-day

trials. The mean increase (minus the change for the placebo group) was: 1.68 kg, unknown, ™ - b(4)
C 1 2.12kg, and 1.2 kg, respectively, in USA-239, IND-2, [C T USA-102, and INT-46.

One might consider this a potentially significant weight gain in such a short period.

ECG parameters were studied closely, due to the association of atypical antipsychotic treatment
and the risk of electrocardiographic abnormalities, especially prolongation of the QT interval.
The sponsor conducted a thorough assessment. There were no significant changes in mean ECG
paramters with risperidone treatment. There were no significant differences between treatment
groups in ECG parameters. A small number subjects in each treatment group had increases in
QTec intervals that were categorized as borderline or prolonged. None of the changes were
clinically significant. One subject from the risperidone group had an abnormal QTc value in the
“pathologic” range (>500 msec: 517). The event was not associated with clinical signs or
symptoms. It was considered possibly related to study treatment. No action was taken, and the
event was resolved upon the completion of treatment.

With the exception of prolactin levels (discussed above) there were no clinically meaningful
changes from baseline in mean laboratory values in either treatment group. There was no mean
change in mean blood glucose level from baseline to Day 21 in the risperidone group.

The vast majority of all laboratory abnormalities were only marginally out of the reference
ranges. Some abnormalities had the potential to be clinically significant; however, none of these
cases constituted an acutely serious condition. For example, all cases of elevated liver enzymes
were relatively mild; none of elevated glucose levels were in a range considered clinically
dangerous

Potential for Drug-Drug Interactions and Manageability

Page 13



CLINICAL REVIEW

Executive Summary Section

Clinically significant drug-drug interactions were observed when ripseridone was co-
administered with carbamazepine, valproate, topiramate, or fluoxetine. It is likely that, in clinical
practice, these drugs will be used concomitantly with risperidone in some patients with Bipolar
Disorder, given the frequent need for polypharmacy in this complex illness. Data from the
literature also suggest that co-administration of paroxetine and risperidone can result in increases
in risperidone concentrations). Such interactions can lead to either: 1) decreased efficacy of
‘risperidone treatment; 2) or excessive serum concentrations of risperidone, along with an
increased risk of adverse effects. Physicians and patients should be informed about these
potential interactions which could be clinically significant. Physicians may need to adjust
dosages of these medications and/or risperidone if they are co-admistered.

D. Dosing of Risperidone

The risperidone doses and dosing regimen recommended by the sponsor are clinically
appropriate and follow from the efficacy and safety results of the trials. The sponsor proposes
stable risperidone dosing of approximately 2-6mg/day, both as monotherapy and adjunctive
therapy with mood stabilizers. Dosage adjustment, if indicated, should occur within an interval
of not less than 24 hours and in dose increments or decrements of 1 mg per day. Since these were
flexible-dose and not fixed-dose studies, one cannot draw conclusions about a potential dose-
response relationship. Nevertheless, the dosing range used and recommended is reasonable and
consistent with previous experience. The range appears to be reasonable given that: 1) similar
doses of risperidone were used effectively in studies to treat Schizophrenic subjects; 2) a similar
dose range has been used effectively in post-marketing clinical practice to treat psychotic

. patients; 3) the important clinical features of an acute manic episode in Bipolar Disorder patients
overlap considerably with those of an acute psychotic episode in schizo-phrenic patients; and 4)
clinicians need to control acute manic symptoms rapidly

. It is possible that at least some manic subjects would have responded to lower doses, if lower
doses were used for longer periods. Dose-toxicity relationships were not specifically tested in
this study. With a slower titration schedule, some subjects may have had a reduced risk of
experiencing adverse effects such as: extrapyramidal symptoms, somnolence, akathisia and
fowering of blood pressure, some of which may be dose-related. It would be of particular
clinical value to minimize the risk of developing EPS (especially akathisia), since Bipolar
Disorder patients generally have a higher risk of developing EPS than schizophrenic patients.
Minimizing the risk of akathisia is important because this adverse effect has been associated with
completed suicide. Akathisia was reported by 8.2% of risperidone-treated subjects in the
monotherapy trials and 6.3% of risperidone-treated subjects in the adjunctive therapy trials.
Akathisia may have contributed to the completed suicide in the study.

There is no body of evidence from controlled trials to guide a clinician in the longer-term
management of a Bipolar Disorder patient who improves with risperidone treatment. While it is
standard practice to use continuation and maintenance treatment beyond an acute episode of
mania, currently, there are no data to support the use of risperidone in long-term treatment of
Bipolar Disorder. Furthermore, as the sponsor notes, there have been reports that treatment with
risperidone and other atypical antipsychotic drugs has been associated with the emergence of
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mania. Also, there are no data regarding the potential efficacy of risperidone in preventing
episodes of bipolar depression. In fact, there is some concern that risperidone can potentially
worsen or induce depressive symptoms. Thus, there is a need to conduct adequate and well-
controlled studies of risperidone treatment in the long-term treatment of Bipolar Disorder
patlents

D. Special Populations

No studies for this submission were conducted specifically in the elderly, renally impaired, or
hepatically impaired subjects with Bipolar Disorder. However, results from previous PK studies
of risperidone in some special populations will be discussed below. Potential gender effects
were thoroughly and appropriately tested. In contrast, the trials could not adequately assess
potential effects of race or ethnicity on the safety and efficacy of risperidone treatment, because
there was such a small number of non-Caucasian subjects in the study.

1. Renal Impairment: In patients with moderate to severe renal disease, clearance of risperidone and
9-hydroxyrisperidone were decreased by 60% compared to clearance in young healthy subjects.
Risperidone doses should be reduced in patients with renal disease.

2. Hepatic Impairment: the mean free fraction of risperidone in plasma of subjects with hepatic impair-
ment was increased by about 35% because of the diminished concentration of both albumin and a 1-acid
glycoprotein. Risperidone doses should be reduced in patients with liver disease.

3. Geriatric Patients: clinical studies of risperidone have not included sufficient numbers of subjects aged 65 and
over to determine whether they respond differently than younger patients. In healthy elderly subjects, renal
clearance of both risperidone and 9-hydroxy-risperidone was decreased, and elimination half-lives were
prolonged compared to young healthy subjects. Dosing should be modified accordingly in the elderly patients.
Generally, a lower starting dose and a slower titration schedule is recommended for elderly patients, due to the
increased frequency of decreased hepatic, renal, and cardiac function and a higher frequency of other comorbid
disease and concomitant drug use. Elderly patients have a greater tendency to experience orthostatic

" hypotension; the risk may be reduced by limiting the initial dose to 0.5 mg BID, followed by careful titration.
Monitoring of orthostatic vital signs should be considered in geriatric patients.

4. Elderly Patients with Dementia: clinical trial results reveal that elderly subjects with dementia, who are
trzated with risperidone for psychosis and/or agitation, have an increased risk of cerebrovascular adverse
events, including stroke and death. It is currently unclear whether this is a drug class effect. Apparently,

no similar signal has been detected in other populations treated with risperidone.

5. Race and Gender Effects; no specific PK study was conducted to investigate potential race and gender effects;
however, a population PK analysis did not identify important differences in the PK profile of risperidone due to
gender or race.

6. Pregnancy: there have been no adequate and well-controlled studies of risperidone treatment in pregnant
women. Labeling advises that women taking risperidone should inform their physician if they become pregnant
or plan to become pregnant. Currently, it appears that there is no specific plan to investigate the effects of
risperidone treatment in pregnant women.

It seems likely that risperidone will be used in some pregnant women with Bipolar Disorder, because the

drug may prove to be effective during pregnancy, and the safety profile of risperidone, (when used during
pregnancy), may be more acceptable than those of the approved mood stabilizers, lithium and valproate. Both
have been associated with risks to the fetus, including teratogenicity. Furthermore, if a pregnant women with
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Bipolar Disorder does not receive maintenance treatment for the illness, the risk of exacerbation is high. An
alternative approved treatment, olanzapine, appears to carry similar potential benefits and risks if used during
pregnancy. Labeling regarding olanzapine use during pregnancy, labor, delivery, and lactation is similar to
risperidone labeling.

Labor and Delivery: The effect of risperidone on labor and delivery in humans is unknown. However,

the use of traditional (typical) antipsychotics late in pregnancy has been associated with complications during
labor and delivery. This effect appears to be related to extrapyramidal symptoms in the mother and/or the
neonate. On the other hand, (depending on dosing), the atypical antipsychotic drugs appear to pose a lower risk
of EPS, generally. Thus, if a pregnant woman requires treatment with risperidone, the clinician might consider
discontinuing fisperidone treatment late in the third trimester.

Nursing Mothers: Risperidone and 9-hydroxy-risperidone are excreted in human breast milk. Labeling
states that women undergoing treatment with risperidone should not breast-feed

Pediatric Use: the safety and effectiveness of risperidone therapy in children have not been established.

However, the sponsor has discussed plans to conduct a trial of risperidone in children and adolescents
( ages 10-17) with a diagnosis of Bipolar Disorder, Manic.

Appears This Way
On Original
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1L Introduction and Background

A. Drug Established and Trade Name; Drug Class; Sponsor’s Proposed
Indications; Dose Regimens; Age Groups

Risperidone (RISPERDAL ®) is an atypical antipsychotic medication belonging to the chemical
class, benzisoxazole derivatives. The sponsor seeks an indication for risperidone in the acute
treatment of mania associated with Bipolar I Disorder. Risperidone would be used either as
monotherapy or as adjunctive therapy to mood stabilizers that have been approved for the
treatment of acute mania (i.e., lithium and valproate). The indication pertains to adult patients
(> 18 years of age) with a diagnosis of Bipolar Disorder, Manic Episode. For the acute treat-
ment of mania (for up to 3 weeks), the sponsor proposes stable risperidone dosages of approx-
imately 2 to 6 mg per day, either as monotherapy or adjunctive therapy.

B State of Armamentarium for the Indication

Three medications have been approved in the U.S. for the acute treatment of mania associated
with Bipolar Disorder: 1) lithium (a mood stabilizer); 2) depakote (an anticonvulsant and mood
stabilizer); and 3) olanzapine (an atypical antipsychotic medication). These medications have
unique benefits, risks, and limitations in the treatment of Bipolar Disorder.

Lithium

Lithium has a role in: 1) acute treatment of mania; 2) acute treatment of bipolar depression; 3) maintenance
treatment of both bipolar mania and bipolar depression; and 4) prophylaxis of bipolar manic and depressive
episodes. While one can use lithium effectively as monotherapy in some phases of Bipolar Disorder in some
patients, clinicians frequently must use other medications in combination with lithium (for all phases of Bipolar
Disorder) in order to provide effective treatment. (Commonly required concomitant medications for the treatment of
acute mania include: antipsychotics, benzodiazepines, and other mood stabilizers). Lithium has greatest value in
maintenance treatment and prophylaxis of affective episodes. The delayed onset of lithium’s antimanic effect
(approximately 7 to 10 days) limits its utility in the treatment of acute mania, especially as monotherapy. Moreover,
lithium does not adequately treat acute psychotic symptoms or acute agitation, which are common debilitating
features of an acute manic episode. Aspects of lithium’s safety and tolerability profile also limit its use. For
example, lithium has a relatively narrow therapeutic index regarding renal and cognitive function. Long term use of
lithium poses the risks of renal dysfunction and thyroid dysfunction. In order to use lithium safely and effectively,
one must regularly monitor serum lithium levels, renal function, and thyroid functions. Lithium toxicity can result
in cognitive impairment, renal failure, and death. Common adverse events which can limit patients’ adherence to
lithium therapy include cognitive slowing, sedation, tremor, ataxia, nausea, diarrhea, and polyuria.

Valproate

Valproate can effectively treat acute mania in some patients. As with lithium therapy, valproate monotherapy often
does not treat acute mania adequately, and the same classes of concomitant medications used with lithium are
required. As with lithium, the onset of antimanic effect is delayed. Furthermore, valproate does not treat psychotic
symptoms and often does not treat acute agitation adequately. Valproate is not approved for maintenance therapy
mania or for prophylaxis of manic episodes associated with Bipolar Disorder. Similarly, valproate does not
effectively treat or prevent depressive episodes of Bipolar Disorder. Risks associated with valproate use include:
hepatic dysfunction (sometimes severe, occasionally fatal); pancreatitis; weight gain; and ovarian dysfunction
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(polycystic ovary syndrome, irregular menses, amenorrhea). One must monitor liver function and hematologic tests
and valproate levels periodically.

Olanzapine

Olanzapine has been approved for the acute treatment of mania associated with Bipolar Disorder, based on

two short-term (3 weeks and 4 weeks). Like risperidone, it is categorized as an atypical antipsychotic but is

part of a different chemical class). Olanzapine was initially approved for acute and maintenance treatment of
schizophrenia. It is used effectively in clinical practice for the treatment of psychotic symptoms, including those
associated with acute manic episodes. It is not clear whether olanzapine is efficacious in maintenance treatment or
prophylaxis of manic or depressive episodes of Bipolar Disorder. Olanzapine as monotherapy has not been
_demonstrated to be efficacious in the treatment of acute bipolar depression in clinical trials; however, the
combination of olanzapine and fluoxetine has demonstrated efficacy in treating acute depression in Bipolar
Disorder.

Advantages of using olanzapine in acute mania include its effectiveness in treating psychotic symptoms, acute
agitation, and insomnia. Furthermore, relief of some of these symptoms can begin relatively rapidly. Potential
safety and tolerability problems include: extrapyramidal symptoms (akathisia, parkinsonism, dyskinesia, tardive
dyskinesia, bradyphrenia, etc.), neuroleptic malignant syndrome, daytime sedation, weight gain, hyperglycemia, and
orthostatic hypotension. (All of the above adverse can be associated with treatment with risperidone and other
atypical and typical antipsychotic medications).

C. Important Milestones in Product Development

Marketing History

Risperidone has been used extensively in the treatment of schizophrenia and other

psychotic conditions since it was first marketed in the U.K. in May 1993. Since December 1993
risperidone has been used extensively in the U.S. for the treatment of schizophrenia.

Risperidone is licensed in more than 90 countries for the treatment of schizophrenia. As of May

2002, the cumulative worldwide exposure to risperidone was estimated to be {_ T patient-  b(4)
years.

- Risperidone has been licensed in approximately 15 countries, as adjunctive therapy to mood
stabilizers for the acute treatment of mania associated with Bipolar Disorder. (The sponsor
Has provided two different lists). The countries include: [ 1 Czech Republic, [© 4
C  Jlreland,C Portugal, Spain, 1 Philippines, [~ 1

| bi4)

lL_.

Sponsor’s Discussions with the Division During Program Development

From November 4, 1996 through October 4, 2002 the Division held numerous discussions with
the sponsor regarding the development of the Risperidone-Mania program. The Division
provided feedback on several drafts of the Phase 3 protocols involving risperidone as mono-
therapy and as adjunctive therapy to mood stabilizers (lithium, valproate, and carbama-zepine),
in the acute treatment of mania associated with Bipolar I Disorder. The Division informed the
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sponsor of the requirements for demonstrating efficacy and for submitting a sufficient appli-
cation for potential approval. It was agreed that one pivotal trial of risperidone as mono-therapy
(USA-239) and one pivotal trial of risperidone as adjunctive therapy to lithium or valproate
(USA-102) would be sufficient for filing and for potentially supporting the indication sought.

E. Important Issues with Pharmacologically Related Agents

In general, the drugs categorized as atypical antipsychotics have similar pharmacodynamic
profiles, benefits, and safety and tolerability profiles. As with risperidone, treatment with the
other atypical antipsychotics (clozapine, olanzapine, quetiapine, ziprasidone, and aripiprazole)
have been associated with development of the following adverse events: extrapyramidal
symptoms, sedation, orthostatic hypotension, weight gain, and hyperglycemia. Treatment with
some of the atypical antipsychotics have been associated with proarrhythmic effects (primarily
prolongation of the QTc interval). Ziprasidone may pose a higher risk of QTc¢ prolongation than
other antipsychotics. Treatment with quetiapine may be associated with development of
cataracts. Risperidone treatment in elderly patients with dementia and agitation/psychosis
appears to be associated with an increased risk of cerebrovascular adverse events.

Clozapine differs significantly from the other atypical antipsychotics. It is the only antipsychotic
medication demonstrated to be effective in treating previously treatment-resistant schizophrenic
patients. Investigators hypothesize that clozapine’s unique pharmacologic properties may confer
its beneficial effects. Clozapine also has a different safety profile than other atypical antipsy-
chotic drugs. Treatment with clozapine carries the risks of agranulocytosis, myocarditis, and
seizures. Like other atypical antipsychotics, clozapine treatment can result in EPS, sedation,
weight gain, hyperglycemia, and orthostatic hypotension.

In summary, risperidone and the other atypical antipsychotics, (with the exception of clozapine)
appear to have similar potential risks. However, olanzapine is the only atypical antipsychotic
that has been approved for the acute treatment of mania.

II.  Findings from Statistics, Biopharmaceutics, and Division of
Scientific Investigation Consultant Reviews

A. Major Statistical Findings

Mark Rothmann, Ph.D. conducted the statistical review of the risperidone studies. Dr. Rothmans
reached the following conclusions:
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The two monotherapy trials of risperidone in the acute treatment of mania demonstrated that
risperidone treatment had a statistically significant treatment effect compared with placebo.
In one of the adjunct therapy trials in acute mania, the superiority of risperidone treatment
over placebo was statistically significant. In the other adjunct therapy trial of risperidone in
acute mania, there was not a statistically significant treatment effect of risperidone compared
to placebo. Due the high proportion of discontinuations in all of the studies which can lead to
‘biased estimates of results, it may be difficult to accurately estimate the size of the treatment
effects. (For details, refer to the Efficacy Results section).

B. Biopharmaceuticals Findings

The following is a summary of the review by Andre Jackson, Ph.D. When co-administered with
risperidone, topiramate (an anti-convulsant used off-label as a mood stabilizer in Bipolar
Disorder) lowers risperidone levels by 30% but does not affect levels of the active metabolite,
9-hydroxy-risperidone. Topiramate caused a 30% decrease in risperidone AUC and Cmax but
had no similar effect on the active metabolite which is reported to be equipotent. In effect, the
active moiety could be reduced by 15%. It is possible that such an effect may be clinically
significant for some patients.

C. Division of Scientific Investigation’s Inspection Results

In summary, the findings of the DSI investigations did not affect the interpretation of the efficacy
and safety analyses. Ni A. Khin, M.D. conducted investigations at 2 clinical study sites. D.
Brown, M.D. was an investigator for studies RIS-USA-239 (monotherapy) and

RIS-USA-102 (adjunctive therapy study). Dr. Khin states that that there were “no major
objectionable conditions noted” at this site. M. Plopper, MD was an investigator for study RIS-
USA-239. Although there were some protocol violations and problems with obtaining informed
consent at this site, Dr. Khin notes that the data appear acceptable. Dr. Khin has concluded that
the data from these two sites are acceptable for use in support of this supplemental NDA.

IL Human Pharmacokinetics and Pharmacodynamics
A. Pharmacokinetics

(For details about the pharmacokinetic profile of risperidone, please refer to previous reviews).

Summary of PK Profile

Risperidone is rapidly and well absorbed, and its absorption is unaffected by food intake.

The Tmax = 1.0 (0.25 to 3.0) hours, and Cmax = 54.3 (+/- 31) ng/mL. Risperidone is
extensively metabolized in the liver by CYP2D6 to the major active metabolite, 9-hydroxy-
risperidone, the predominant circulating species which appears to be equipotent with risper-
idone. Thus, the clinically active moiety is the combination of concentrations of risperidone and
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9-hydroxyrisperidone. Plasma concentrations of risperidone, 9-hydroxy-risperidone, and
risperidone plus 9-hydroxyrisperidone are dose-proportional over the dosing range of 1 to 16 mg
daily (0.5 to 8 mg BID). Risperidone and its metabolites are excreted primarily in the

urine (70%) and feces (15%). The apparent half-life of risperidone is three hours (CV=30%) in
extensive metabolizers and 20 hours (CV=40%) in poor metabolizers. The apparent half-life of
9-hydroxyrisperidone is about 21 hours (CV=20%) in extensive metabolizers and 30 hours
(CV=25%) in poor metabolizers.

‘Risperidone may be subject to two kinds of drug-drug interactions. Inhibitors of the isoenzyme
CYP2D6 can interfere with conversion of risperidone to 9-hydroxyrisperidone. Conversely,
risperidone may interfere with the metabolism of other drugs metabolized by CYP2D6; however,
relatively weak binding of risperidone to the enzyme suggests that such an interaction is not
likely to be significant.

A. PK Profile in Subjects with Bipolar Disorder

Plasma concentrations of risperidone and the major active metabolite, 9-hydroxy-risperidone,
were measured in subjects with Bipolar Disorder in studies RIS-USA-239, RIS-IND-2, and RIS-
INT-46. Plasma concentrations of the active moiety were within the expected concen-tration
range, compared with concentrations observed in schizophrenic subjects. (The expected median
trough concentrations for schizophrenic subjects given a 4-mg dose were
27 ng/mL for the active moiety and 1.8 ng/mL for risperidone). The sponsor calculated the
trough plasma concentrations of the active moiety (actual and normalized to a 4-mg dose) at the
end of the 3-week flexible-dose phase. Plasma concentrations observed in RIS-IND-2
were high compared to those in the other trials. On Day 21, the mean active moiety trough
concentration was 47.1 ng/mL versus 27.2 ng/mL and 28.2 ng/mL in RIS-USA-239 and
- RIS-INT-46, respectively. This may have been due to the higher doses given in RIS-IND-2. The
~ mean dose was 5.6 mg, versus 4.1 mg and 3.7 mg in RIS-USA-239 and RIS-INT-46,
respectively. After dose-normalization, these differences are less pronounced, based on average
and median concentrations.

B. Clinical Drug Interaction Studies with Risperidone

Drug-drug interaction studies of risperidone were conducted in subjects with psychotic disorders,
Bipolar I Disorder, and in healthy volunteers treated concomitantly with medications commonly
used in the treatment of: 1) Bipolar I Disorder (lithium, valproate, carbamazepine, and
topiramate); and 2) other psychiatric illnesses (fluoxetine and amitriptyline). Studies with
erythromycin were also conducted. Results are summarized below:

1. Valproate: co-administration with risperidone resulted in a 20% increase in valproate Cmax. Such an increase
in valproate concentrations could be clinically significant.
2. Lithium: concomitant administration with risperidone had no significant effect on the PK profile of lithium.
3. Carbamazepine: coadministration of carbamazepine and risperidone resulted in a 50% reduction in plasma
eoncentrations of risperidone and 9-hydroxy-risperidone. This drug interaction is clinically significant.
4. Topiramate: coadministration with risperidone resulted in a 30% decrease of risperidone concentration. There
- was no effect on 9-hydroxyrisperidone concentration. Topiramate co-treatment appears to affect the absorption
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and/or distribution of risperidone, without affecting metabolism by CYP450 enzymes. This drug interaction
could be clinically significant.

5. Fluexetine: coadministration with risperidone resulted in a 2.5-2.8-fold increase in the plasma concentration of
risperidone; the plasma concentration of 9-hydroxy-risperidone was not affected. This drug interaction is
clinically significant.

6. Amitriptyline: co-administration with risperidone had no significant effect on the pharmacokinetics of
risperidone or 9-hydroxy-risperidone.

C. Pharmacokinetics in Special Populations

No studies were conducted specifically in elderly, renally impaired, or hepatically impaired
subjects with Bipolar Disorder. The PK profile of risperidone in special populations with other
psychiatric disorders has been studied, as outlined below.

1. Renal Impairment: in patients with moderate to severe renal disease, clearance of the sum of risperidone and
its active metabolite were decreased by 60% compared to young healthy subjects. Risperidone doses should be
reduced in patients with renal disease.

2. Hepatic Impairment: in patients with hepatic impairment, the mean free fraction of risperidone in plasma was
increased by about 35% because of the diminished concentration of both albumin and alpha-1-acid
glycoprotein. Risperidone doses should be reduced in patients with liver disease.

3. Geriatric Patients: in healthy elderly subjects, renal clearance of both risperidone and 9-hydroxyrisperidone
was decreased, and elimination half-lives were prolonged compared to young healthy subjects. Dosing should
be modified accordingly in the elderly patients.

4. Elderly Patients with Dementia: data from clinical trials in elderly subjects with dementia and agitation and/or
psychosis revealed that risperidone treatment was associated with an increased risk of cerebrovascular adverse
events, including stroke and death.

5. Race, Gender, Body Weight Effects: no specific PK study was conducted to investigate race and gender
effects, but a population PK analysis did not reveal important differences in the disposition of risperidone due to
gender (whether corrected for body weight or not) or race.

A. Pharmacodynamics

No clinical pharmacology studies were performed in subjects with Bipolar Disorder. There
were no studies regarding 1) the mechanism of anti-manic action of risperidone; 2) dose
selection for the indication; or 3) pharmacological properties related to safety concerns.
Risperidone’s antipsychotic and antimanic mechanism of action is unknown. Investigators
hypothesize that the drug’s antipsychotic effect is mediated through a combination of dopamine
Type 2 (D) and serotonin Type 2 (SHT>) receptor antagonism. Antagonism at receptors other
than D, and SHT, may explain some of the other pharmacodynamic effects

of risperidone.

III.  Description of Clinical Data and Sources
A, Overall Data

The efficacy and safety data from monotherapy studies USA-239 and IND-2 were reviewed in
detail. Similarly, efficacy and safety data from adjunctive therapy trials USA-102 and INT-46

Page 22

e ey e e e e



e

CLINICAL REVIEW

Clinical Review Section

were reviewed in detail. {_

C

APPEARS THIS WAY

GN ORIGINAL

B..  Tables Listing the Clinical Trials Reviewed

a
2 In addition, information from

the statistical, biopharmaceutics, and Division of Scientific Investigation reviews was included in
this review (please refer to sections I1.A-C).

TABLE IILB.1. Risperidone Monotherapy in Placebo-Controlled Trials

TRIAL #/

STUDY DRUG DISPOSITION OF
START/STOP TRIAL DESIGN & OBJECTIVE REGIMEN SUBIJECTS
DATES
Risperidone: Screened: 337
RIS-USA-239 | Randomized, double-blind, placebo-controlled, Randomized: 262 (78%)
(US) parallel group, multicenter, flexible-dose study to | 3 mg on day 1 Treated: 259 (77%)
assess the anti-manic efficacy and safety of 2-4 mg on day 2 Risperidone: 134/134
11/00-5/02 risperidone monotherapy in subjects with BipolarI | 1-5 mg on day 3 Placebo: 125/128
' Disorder, Manic Episode. 1-6 mg days 4-21
Pivotal Discontinued: 132 (51%)
Study Duration: 21 days Placebo: matching | Risperidone: 59 (44%)
tabs on days 1-21 Placebo: 73 (58%)
Identical to USA-239: Risperidone: Screened: 324
RIS-IND-2 3mgondayl Randomized: 291 (90%)
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(India)
3/01-12/01

Supportive
Study

Disorder, Manic (or Mixed) Episode.

Duration: 21 days

Randomized, double-blind, placebo-controlled,
parallel group, multicenter, flexible-dose study to
assess the anti-manic efficacy and safety of
risperidone monotherapy in subjects with Bipolar I

2-4 mg on day 2
1-5 mg on day 3
1-6 mg days 1-21

Placebo: matching
tabs days 1-21

Treated: 290 (90%)
Risperidone: 146/146
Placebo: 144/145
Discontinued: 58 (20%)
Risperidone: 16 (11%)
Placebo: 42 (29%)

b{4)

L

—

TABLE IILB. 2. Risperidone as Adjunctive Therapy in Placebo-Controlled Trials

-Srgxloﬁli‘/hs]g@ TRIAL DESIGN & OBJECTIVE STUDY DRUG REGIMEN DISPOSITION OF SUBJECTS
DATES
Risperidone + Mood Stabilizer: | Randomized: 158
RIS-USA- Randomized, double-blind, placebo- 2 mg days 1-2 Treated: 156
102 controlled, parallel group, multi-center, 1-4 mg days 3-4 Risperidone:  52/52
; flexible-dose study to assess the anti-manic | 1-6 mg days 5-21 Placebo: 52/51
efficacy and safety of risperidone as Haldol: 54/53
10/97-4/99 adjunctive therapy to mood stabilizers Placebo + Mood Stabilizer:
(Lithium or Valproate) in subje