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Cross Discipline Team Leader Review 

1. Benefit-Risk Assessment 
Benefit-Risk Assessment Framework 

Benefit-Risk Integrated Assessment 

RBP-7000 is a drug-device combination product supplied as a single-use kit containing one syringe with risperidone powder, one syringe with a diluent (the 
ATRIGEL delivery system), and one 18-gauge 5/8-inch sterile safety needle. The kits will be available in 90- or 120-mg strengths. The product is intended for 
once-monthly subcutaneous (SC) injection for the treatment of schizophrenia. Based on evidence from one positive adequate and well-controlled trial along 
with an adequate scientific bridge to the Agency’s previous findings of safety and effectiveness for risperidone oral tablets, I am recommending approval of 
this product for the treatment of schizophrenia. 
Schizophrenia is a severe and chronic mental illness affecting approximately 1% of the population, with typical onset of illness sometime between one’s late 
teens and mid-thirties. It is characterized by abnormal behavior and psychosis. The symptoms that RBP-7000 is intended to treat are categorized into to 
positive (e.g., hallucinations and delusions) and negative (e.g., social withdrawal and lack of emotion, energy, and motivation) domains. For many patients, 
existing treatment options are unable to adequately control their symptoms, or may cause intolerable adverse reactions. 
The pivotal relative bioavailability study demonstrated an adequate pharmacokinetic (PK) bridge to risperidone oral tablets, with the 90 mg/28-day injection 
demonstrating a similar PK profile to oral risperidone 3 mg/day and the 120 mg/28-day injection demonstrating a similar PK profile to oral risperidone 4 
mg/day. The pivotal phase 3 efficacy trial conducted in patients with schizophrenia was positive. Both the 90 mg/28 days and 120 mg/28 days dosage groups 
showed statistically greater improvement in psychotic symptoms compared to placebo as measured by the Positive and Negative Syndrome Scale. 
The risks associated with RBP-7000 are similar to the known safety profile of atypical antipsychotics as a class (e.g., metabolic syndrome, extrapyramidal 
symptoms, etc.) and the listed drug, oral risperidone; no unique safety concerns were identified. The most common TEAEs were weight gain, 
sedation/somnolence, and musculoskeletal pain. Although not observed in the development program, there are theoretical risks associated with improper 
(i.e., intravenous instead of subcutaneous) product administration; however, product labeling and administration by trained healthcare professionals should 
adequately mitigate these risks. 
Although there are a number of approved treatments for schizophrenia, an individual patient may require several trials with different antipsychotic drugs 
before an effective and reasonably-tolerated treatment is identified. Given the clear evidence of benefit and in the context of risks similar to well-known 
products with similar indications, I recommend approval of this product for the treatment of schizophrenia. The product labeling will include the common 
adverse reactions noted here, as well as the usual class warnings associated with atypical antipsychotics, including the boxed warning for increased mortality 
in elderly patients with dementia-related psychosis. 

Reference ID: 4297909 

2 



  
  
  

 
 

  
  

 

 
 

    

 

 

 
  

  
 

 

 
 

 
 

  

  

  

 

 
  

 

 
 

 

Cross Discipline Team Leader Review 
Benefit-Risk Dimensions 

Dimension Evidence and Uncertainties Conclusions and Reasons 

Analysis of 
Condition 

 Schizophrenia is a severe and chronic mental illness affecting approximately 1% of the 
population. The onset of illness is typically between one’s late teens and mid-thirties. 

 This chronic, disabling disease is characterized by abnormal behavior and psychosis, with 
symptoms categorized into to positive (e.g., hallucinations and delusions) and negative 
(e.g., social withdrawal and lack of emotion, energy, and motivation) domains. 

 Although there are a number of approved treatments for this condition, an individual 
patient may require several trials with different antipsychotic drugs before an effective 
and reasonably-tolerated treatment is identified. 

Schizophrenia is a severe and debilitating illness. For 
many patients, existing treatment options are unable to 
adequately control their symptoms, or may cause 
intolerable adverse reactions. 

Current 
Treatment 

Options 

 A number of “typical” and “atypical” antipsychotics are currently available for the 
treatment of schizophrenia. 

 Most available medications predominantly have their effects on positive 
symptoms. 

  Some of the relevant class safety issues for antipsychotics include extrapyramidal 
side effects, tardive dyskinesia, neuroleptic malignant syndrome, hyper
prolactinemia, orthostatic hypotension, weight gain, metabolic changes, and blood 
dyscrasias. 

 The atypical antipsychotics have been associated more with weight gain, 
hyperglycemia and hyperlipidemia compared to the typical antipsychotics. 

Although there are a number of approved atypical 
antipsychotics currently on the market, individual 
patient response to a given antipsychotic cannot be 
predicted. For an individual patient, several trials of 
different products are often required before an effective 
treatment can be identified. There are also some 
patients for whom an effective treatment has yet to be 
identified, despite multiple trials. Thus, having 
additional treatment options is always valuable. 

Benefit 

 In the pivotal phase 3 efficacy trial conducted in patients with 
schizophrenia, both the 90 mg/28 days and 120 mg/28 days dosage 
groups showed statistically significant improvement in psychotic 
symptoms as measured by the Positive and Negative Syndrome Scale 
relative to placebo. 

 The pivotal relative bioavailability study demonstrated an adequate 
pharmacokinetic (PK) bridge to risperidone oral tablets. 

The Applicant has provided substantial evidence of 
efficacy for both RBP-7000 SC injection 90 mg and 
120 mg administered monthly for the treatment of 
schizophrenia. 

Risk and Risk 
Management 

 The risks associated with RBP-7000 are similar to the known safety profile of 
atypical antipsychotics as a class (e.g., metabolic syndrome, extrapyramidal 
symptoms, etc.) and the listed drug, oral risperidone; no unique safety 
concerns were identified. 
 The most common TEAEs were weight, sedation/somnolence, and 

musculoskeletal pain. 
 As would be expected with an injectable product, some subjects 

experienced injection site reactions (e.g., pain, erythema, swelling). 
 Although not observed in the development program, there are theoretical 

risks associated with improper (i.e., intravenous) product administration. 

Safety results were similar to the known safety 
profile of atypical antipsychotics as a class and to 
the listed drug. The observed injection site 
reactions were transient and tended to decrease 
with subsequent injections. Product labeling can 
adequately address safety concerns. 
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Cross Discipline Team Leader Review 

2. Background 

Michael Davis, MD, PhD, the clinical reviewer for this application, provides a summary of the 
scientific, clinical, and regulato1y background relevant to this product in sections 2. 
Therapeutic Context and 3. Regulato1y Background of his review. In brief, the proposed 
product is a drng-device combination supplied as a single-use kit containing one syringe with 
risperidone powder, one syringe with a diluent (the ATRIGEL delive1y system), and one 18-
gauge 5/8-inch sterile safety needle. The kits will be available in 90- or 120-mg strengths. The 
combination of risperidone and the diluent is refeITed to as RBP-7000. The product is intended 
for once-monthly subcutaneous (SC) injection for the treatment of schizophrenia. 

This application relies in pait on the Agency's findings of safety and effectiveness for 
risperidone tablets (Risperdal, NDA 020272, Janssen Phannaceuticals, approved 1993). 
Although Risperdal has additional indications, this Applicant is only seeking approval for the 
treatment of schizophrenia in adult patients. 

3. Product Quality 

The Quality review team recolllillend approval of this application from a product quality 
perspective. They note that the product is a drng-device combination product supplied in two 
sepai·ate syringes-one containing Cb>l4~ risperidone, the other filled with liquid diluent. 
They also state that stability data through 12 months support the labeled storage conditions, 
including an 18-month expi1y period for the drng product when stored at refrigerated 
conditions (2 to 8°C). At room temperature, the syringes may be stored in their original sealed 
pouches for up to 7 days. 

Immediately prior to administration, the syringes are coupled and their contents mixed, 
resulting in a viscous suspension. (Note: Although the label states the product should be mixed 
immediately prior to administration, data demonstrate adequate product quality for up to 6 
hours after mixing.) The diluent (also refeITed to as ATRIGEL) contains the extended-release 
polymer [80:20 poly (D, L-lactide-co-glycolide)] (PLGH) I ::J in methyl-2-pyITolidone 
(NMP), a non-aqueous CbH

4
X Each syringe is packag!!§r'"' pouch, and the pouch~s ,.aTe 

packaged in a caiton with an 18-gau_ge needle. J< > 

The critical acceptance criterion for the molecular weight range of the PLGH polymer in the 
finished drng product was a topic of discussion during the review. The Applicant proposed a 
wider acceptance criterion than that studied in the clinical tTials, but they ultimately agreed to 
the limit proposed by the Office of Clinical Pharmacology. Batch analysis results for eight 
batches (three primaiy stability, three bridging, and three supp01tive) of each mug product 
strength (90 mg and 120 mg) met specification. 

Reference ID: 4297909 
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Cross Discipline Team Leader Review 

The manufacturing process and controls were found to be adequate by the OPF process review 
team. 

Much of the drug substance information is referenced to  DMF (b) (4) It was found 
acceptable and complies with risperidone’s USP monograph. 

(b) (4)

In vivo and in vitro data supported the extended-release claim. In vitro and in vivo animal 
studies showed that dose dumping was not induced by applied pressure, heat, or exercise. 

CDRH found syringe performance tests and controls acceptable, including syringeability, 
(b) (4)biocompatibility and shipping studies. Of note, the drug product contains a % overfill, to 

account for the retention of product in each of the syringes and the needle. Although delivered 
dose testing demonstrated that the overfill is adequate for the 120-mg strength, testing of the 

(b) (4)

(b) (4)
90-mg strength indicated that only  mg of risperidone is delivered. However, this amount is 
within the  limit and remains so through the expiry period. This will be addressed via a 
post-marketing commitment. 

A review of the drug substance and drug product manufacturing, testing, and packaging sites 
found them all currently acceptable from a 21 CFR 211 perspective. CDRH Office of 
Compliance carried out a document review of the application and found it acceptable from the 
perspective of the applicable 21 CFR 820 Quality System Requirements. 

4. Nonclinical Pharmacology/Toxicology 
The nonclinical review was conducted by Sonia Tabacova, PhD; she recommends approval 
from a nonclinical perspective. She notes that this 505(b)(2) submission relied on 3 sources of 
nonclinical safety information: 

a) Nonclinical studies for pharmacokinetic (PK), toxicokinetic (TK), and toxicity evaluation 
of RBP-7000 and/or the ATRIGEL delivery system. The toxicity studies provide a direct 
comparison between RBP-7000 and ATRIGEL delivery system administered alone. 

b) The approved labelling for risperidone from NDA 020272 and safety information for the 
ATRIGEL delivery system from approved products containing the ATRIGEL delivery 
system. 

c) Published scientific literature. 

GLP-compliant repeat-dose general toxicity studies were conducted in rats and dogs with SC 
monthly administration for 6 and 9 months with the to-be-marketed formulation. Plasma 
exposure in male and female rats at the NOAEL of 60 mg/kg provides a safety margin of 10 to 
20 times for Cmax, 8 to 14 times for AUC0-24h, and 3 to 4 times for AUC0-28d for human 
exposure at the maximal clinical dose of 120 mg; the NOAEL in dogs was 80 mg/kg, 
providing safety margins of 42 to 60 times for Cmax, 62 to 91 times for AUC0-24h, and 45 to 57 
times for AUC0-28d. 
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Cross Discipline Team Leader Review 

Reproductive and developmental toxicology studies were conducted in rats and rabbits with 
ATRIGEL alone and with a similar extended-release product 
The safety margins for the 120-mg dose were 17 times for male sperm parameters and pre- and 

(b) (4)

Neither RBP-7000 nor Atrigel alone were found to be genotoxic in a valid micronucleus assay. 
The Division waived the carcigenicity study requirement based on its composition, 
pharmacology and toxicology, the absence of pre-neoplastic lesions in the toxicity studies in 
rats and dogs, and previous carcigenicity studies conducted with the reference product. 

post-natal developmental toxicity, and 34 times for female fertility. Juvenile toxicity studies 
were not conducted, but were performed for the reference product. 

5. Clinical Pharmacology 
The Clinical Pharmacology review team included Praveen Balimane, PhD; Kevin Krudys, 
PhD; and Hao Zhu, PhD. They note that the submission is supported by three clinical 
pharmacology studies, one pivotal clinical efficacy and safety study, and one long-term open-
label safety study. They conclude that there is sufficient clinical pharmacology information 
provided in the NDA package to support an approval recommendation. Except for product-
specific information noted below, clinical pharmacology labeling will be based on the listed 
drug. 

Study RB-US-09-0009 was a Phase 2A, multiple ascending dose, relative bioavailability study 
over a dose range of 60 to 120 mg for safety, tolerability, and PK in subjects with stable 
schizophrenia. This study provided the pivotal PK bridging data to demonstrate that the 
average total risperidone concentration with long-acting RBP-7000 SC injection were 
generally similar to the levels obtained with oral risperidone. The study was conducted using 
an approved, AB-rated oral generic risperidone (ANDA 78871, Workhardt) rather than the 
listed drug; however, the Agency’s 505(b)(2) committee determined that this approach was 
acceptable. RBP-7000 demonstrated linear PK from 60 to 120 mg, and reached steady-state 
levels by the end of the second monthly dose. Cmax values were generally higher for oral 
risperidone, but RBP-7000 PK had less fluctuation at steady-state than oral risperidone. 

The OCP team concludes that, after a single injection, the concentration of total active moiety 
(i.e., risperidone + active metabolite 9-hydroxyrisperidone) rises rapidly. The first Tmax occurs 
around Hour 8 on Day 1, with a second Tmax on Day 11. The first Cmax is approximately 50% 
of the second Cmax. The mean terminal T1/2 of total active moiety was approximately 8 days. 
The average concentrations of total active moiety at steady state were similar for oral 
risperidone 3 mg/day compared to RBP-7000 SC 90 mg every 28 days, and for oral 
risperidone 4 mg/day compared to RBP-7000 SC 120 mg every 28 days. No loading dose or 
supplemental oral drug is required for efficacy. There was no evidence of dose-dumping. 
Similar to the listed drug, this product the PK for the total active moiety was similar in 
CYP2D6 extensive and poor metabolizers. 
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Cross Discipline Team Leader Review 

6. Clinical Microbiology
 

The microbiology team found the microbiology manufacturing controls and 
sterilization process adequate. 

(b) (4)

7. Clinical/Statistical-Efficacy 
This 505(b)(2) application relied on the Agency’s previous findings of safety and effectiveness 
for risperidone oral tablets (NDA 020272), three Phase 1 studies, a Phase 2 open-label 
multiple ascending dose study (pivotal PK bridge, described in Section 5, above), a Phase 3 
randomized, placebo-controlled efficacy and safety study, and a Phase 3 open-label long-term 
safety study. The Applicant was advised to conduct the two Phase 3 trials because RBP-7000 
is a new formulation of risperidone, with a different route of administration and dosing 
regimen. 

The efficacy review (clinical reviewer: Michael Davis, MD, PhD; statistical reviewer: Kelly 
Yang, PhD) focused primarily on Study RB-US-09-0010; a randomized, double-blind, 
placebo-controlled trial conducted in subjects who were experiencing an acute exacerbation of 
schizophrenia. This study’s primary objective was to assess the efficacy of RBP-7000 90 mg 
and 120 mg compared to placebo on the symptoms of schizophrenia over an 8-week treatment 
period. The primary endpoint was change from baseline to the end of treatment in the Positive 
and Negative Syndrome Scale (PANSS) total score. The prespecified secondary efficacy 
endpoint was the change from baseline to endpoint on the Clinical Global Impression-Severity 
of Illness (CGI-S) scale. This trial was also used to establish a pharmacokinetic (PK)/ 
pharmacodynamic (PD) model. 

The trial included a screening period of up to 8 days and a 56-day treatment period. Male and 
female subjects ages 18 to 55 years experiencing an acute exacerbation of schizophrenia were 
eligible for inclusion in the study. A PANSS total score between 80 and 120 at Screening, and 
a score ≥ 4 on at least two of four PANSS positive subscale items (i.e., hallucinatory behavior, 
delusions, conceptual disorganization, or suspiciousness) was also required. An “acute 
exacerbation” was defined as a recent marked deterioration from baseline status (impairment 
in functional capabilities secondary to schizophrenia symptoms) with start of exacerbation 
occurring ≤ 8 weeks prior to Screening and a judgment by the investigator that the subject 
would have benefited from psychiatric hospitalization or continued hospitalization for 
symptoms of schizophrenia. 

Eligible subjects were admitted to an inpatient setting if not already hospitalized. Prior to 
receiving study medication, they received one 0.25-mg tablet of oral risperidone on two 
subsequent days to assess tolerability. Subjects were tapered off all oral antipsychotic 
medications at rates per the investigator’s discretion, not to exceed 8 days. Subjects were then 
randomized (1:1:1) to receive SC RBP-7000 90 mg, RBP-7000 120 mg, or ATRIGEL-only 
placebo on Days 1 and 29. Subjects remained in an inpatient setting for the entire study 
duration, except for one day pass after Day 29 (per the investigator’s discretion). Assessments 
for efficacy, safety, and pharmacokinetics occurred at scheduled intervals. Following the final 
assessment on Day 57, subjects had the option of entering the long-term safety study (RB-US-

Reference ID: 4297909 
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13-0005) or completing a follow-up phone call on Day 64. Figure 1, below, presents a 
schematic of the study design, with study assessments listed in Table 1. 

Figure 1: RB-US-09-0010 Study Design 

Reference ID: 4297909 
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Table 1: RBP-US-09-0010 Schedule of Assessments 

The study was conducted entirely in the United States, so there is no concern about 
generalizability of foreign data. The inpatient setting helped to decrease potential confounds 
(e.g., disallowed concomitant medications, illicit substance use) and minimize dropouts; 
however, this is less representative of real-world use. Concomitant use of lorazepam, 
propranolol, and anti-Parkinsonian medications were permitted during the study provided that 
they were not taken within 12 hours prior to efficacy or extrapyramidal symptom assessments. 
Use of ATRIGEL-only injection in the placebo arm with blinding labels on all syringes so that 
the contents would not be visible to site personnel helped to ensure the blind was adequate. 

With regard to efficacy assessment, the baseline PANSS and CGI-S scores were defined as the 
last non-missing value prior to the first dose of study medication on Day 1. PANSS CGI-S 
assessments were performed at Screening and Days 1, 15, 29, 43, and 57. Early terminations 
were treated as dropouts, using only scores prior to the early termination visit in the statistical 
analysis. 

Reference ID: 4297909 
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Both RBP-7000 doses (90 mg and 120 mg) showed statistically significant improvement in 
change from baseline on both the PANSS Total Score at Day 57 and CGI-S score at Day 57 
compared with placebo after multiple comparison adjustment using Dunnett’s procedure. The 
least square mean differences when compared to placebo group were -6.50 and -10.24 points 
in PANSS Total Score for the 90 mg and 120 mg RBP-7000 treatment groups, respectively; 
the least squares mean differences compared to placebo for CGI-S were -0.35 and -0.58 points 
for the 90 mg and 120 mg RBP-7000 treatment groups, respectively. Figure 2 and Figure 2: 
Study RB-US-09-0010 - PANSS Total Score Change from Baseline, MMRM Analysis, 
ITT Population 

Table 2, below, illustrate data for the primary outcome measure over the course of the study. 
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Figure 2: Study RB-US-09-0010 - PANSS Total Score Change from Baseline, MMRM 
Analysis, ITT Population 

Reference ID: 4297909 
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Table 2: Study RB-US-09-0010 - PANSS Total Score Change from Baseline to Day 57, 
MMRM Analysis, ITT Population 

Based on the data presented above, the comprehensive review of efficacy by Drs. Davis and 
Yang, the Agency’s previous findings of safety and effectiveness for risperidone oral tablets, 
and the adequate scientific bridge to the listed drug, I conclude that the Applicant has provided 
substantial evidence of efficacy for both RBP-7000 SC injection 90 mg and 120 mg 
administered monthly for the treatment of schizophrenia. 

8. Safety 
Qi Chen, MD completed the clinical safety review for this application. Her review focused on 
the pooled data from the integrated summary of safety (ISS) and the trial-specific data from 
the Phase 3 efficacy study (RB-US-09-0010) and open-label safety study (RB-US-13-0005). 
The composition of the safety population and extent of drug exposure in Phase 3 trials are 
reflected in Table 3 and Table 4, below. The size of the safety database appears adequate to 
draw meaningful conclusions from the study results. In addition, we are able to reference the 
Agency’s previous safety findings for the listed drug, oral risperidone tablets. 

Reference ID: 4297909 
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Table 3: Composition of Safety Population 

Table 4: Drug Exposure and Duration in Phase 3 Clinical Trials 

Number of patients exposed to the study drug: 

Dosage 
>= 1 
day >=29 days >=169 days >=337 days 

dose 90 mg 114 101 
dose 120 mg 524 454 257 198 

Safety assessments in the product development program included the following exam and 
laboratory parameters: 

	 Physical examination 
	 Adverse events (AEs) 
	 Body weight, height, body mass index, and waist-to-hip ratio 
	 Vital signs: blood pressure, pulse, respiratory rate, oral temperature 
	 ECG parameters: heart rate, RR, QT, QTcF, QTcB, PR, and QRS intervals 
	 Laboratory parameters: hematology, chemistry, prothrombin time with international 

normalized ratio (PT/INR), thyroid stimulating hormone, glycosylated hemoglobin 
(HbA1c), serum pregnancy test, follicle-stimulating hormone, prolactin, and urinalysis, 
urine pregnancy test and urine drug screen. 

The following structured interviews and rating scales were also components of the safety 

assessment:
 

 Columbia-Suicide Severity Rating Scale (C-SSRS)
 
 Abnormal Involuntary Movement Scale (AIMS)
 
 Barnes Akathisia Rating Scale (BARS)
 
 Simpson-Angus Scale (SAS)
 
 Injection Site Grading Scale
 
 Injection Site Pain Visual Analogue Scale
 

There were no deaths during the short-term clinical studies. In the open-label safety study 

(RB-US-13-0005), four RBP-7000-treated subjects experienced serious adverse events (SAEs) 
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Cross Discipline Team Leader Review 

that resulted in death. Dr. Chen reviewed the case narratives and noted that these patients 
generally had multiple predisposing factors that were likely to have significantly contributed to 
the fatal outcome. 

There were two SAEs reported in RB-US-09-0010, only one of which was in an RBP-7000 
treatment arm (120 mg). In RB-US-13-0005, there were 34 subjects (6.8%) experienced a total 
of 46 SAEs. With the exception of schizophrenia exacerbation, psychotic disorder and suicidal 
ideation (which likely reflect inadequate treatment response rather than true treatment-
emergent adverse events), no SAE occurred in more than one subject. 

No discontinuations due to AEs were reported in studies RB-US-09-0007, -09-0008, -09-0009, 
or -15-0001. In RB-US-13-0005, 58 subjects (11.6%) discontinued RBP-7000 120 mg due to 
AEs; 2 subjects (1.7%) discontinued RBP-7000 90 mg due to AEs. The most commonly 
reported AEs that led to discontinuation were related to worsening of schizophrenia, akathisia, 
weight increased and galactorrhea, which are consistent with safety profile of the listed drug. 

Because this product is administered via subcutaneous injection, injection site reactions were 
an AE of special interest. The incidence of injection site reactions varied study to study, with 
22 to 30% of participants reporting these adverse events. Injection site pain was the most 
common injection site AE in both Phase 3 studies, affecting 15 to 22% of participants. There 
did not appear to be any meaningful difference in incidence of injection site AEs by treatment 
group, but it did appear that these AEs were more likely to occur with initial injection than 
with subsequent injections. 

In RB-US-09-0010, 77.8% of subjects in the RBP-7000 120-mg group, 70.4% in the RBP
7000 90-mg group, and 68.6% in the placebo group experienced treatment-emergent adverse 
events (TEAEs). More than twice as many subjects experienced weight increased, 
musculoskeletal pain, and somnolence in the RBP-7000 treatment groups than those in the 
placebo group. The most common AEs (those occurring in ≥ 5% of RBP-7000-treated subjects 
and at twice the rate of placebo)—increased weight, sedation/somnolence, and musculoskeletal 
pain—and the overall AE profile were consistent with the known safety profile of risperidone 
and other atypical antipsychotics. 

Glucose, lipids, prolactin, and creatine phosphokinase are of laboratory parameters of special 
interest for atypical antipsychotics in general and (for prolactin) risperidone in particular. The 
changes associated with treatment on these measures are generally consistent with the class 
and the listed drug. Product labeling will be updated to reflect values from RB-US-09-0010, 
where appropriate (e.g., Warnings & Precautions). Dr. Chen also describes increases in 
creatine phosphokinase in the RBP-7000 treatment groups in RB-US-09-0010 but, when these 
data were combined with data from RB-US-13-0005, creatine phosphokinase levels were 
similar between the RBP-7000 and placebo groups. She hypothesized that the short-term 
elevation may be related to acute muscle damage after injection and formation of the drug 
depot. She further describes a similar pattern of elevated blood urea nitrogen in the short-term 
trial that resolved when data is combined with the open-label safety trial. In this case, she 
hypothesized an acute but transient effect of drug on renal function. 
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Decreases in systolic and diastolic blood pressure are observed with RBP-7000 tTeatment; 
these arn consistent with the known effects of risperidone and will be reflected in labeling. 

Overall, the safety profile of this product is similar to the class of atypical antipsychotics and 
to the listed drug; there were no Ullexpected findings. 

9. Advisory Committee Meeting 

This application was not presented at an Adviso1y Committee. It is a 505(b )(2) application 
with no unexpected safety findings. 

10. Pediatrics 

No pediatric data were submitted with this application. The listed diug is indicated for the 
treatment of schizophrenia in patients ages 13 and older, as monotherapy for the treatment of 
acute manic or mixed episodes in bipolar I disorder in patients ages 10 and older, and for 
iITitability associated with autistic disorder in patients ages 5 to 17 years. The applicant had an 
agreed pediatric study plan in place at the time of NDA submission. In coordination with the 
Agency's Pediatric Review Connnittee, we agreed to a full waiver of pediatric studies for this 
product because studies would be impossible or highly impracticable (0- :~: years) and because 
the product does not represent a meaningful therapeutic benefit over existing therapies for 
pediatric patients and is not likely to be used in a substantial number of pediatric patients {lli-
17 years). 

11. Other Relevant Regulatory Issues 

None. 

12. Labeling 

Labeling was based on the listed diug label and application-specific data. Some key issues 
addi·essed during labeling negotiation include: 

• Dosage and Adininistration 
o Language clarifying that PERSERIS is not to be adininistered by any route other 

than abdominal subcutaneous injections. 
o Coffesponding oral dosages for the two PERSERIS dosages and additional 

info1mation to discourage attempts by providers to achieve higher dosages 
• Patients who are on stable oral risperidone doses lower than 3 mg/day or 

higher than 4 mg/day may not be candidates for PERSERIS 
• Do not administer more than one dose (90 mg or 120 mg total) per month. 

• Dosage Fo1m and_ S_t1_·e_ng'"'"t_h _____ _ 
o The te1m lbll

4
> was replaced by "delive1y system" 

throughout labelll1g. <DJr41 
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_, ________ 1_
5>1J . . Additionally, inclusion of"fanciful" names that may imply 

unique properties is discouraged by Guidance. 

• Warnings and Precautions 
___ :01· n~'\[t <,.,.initi~)hr_.<:.UO'O'P<:!iPd ~ddino: 

(6)(4J 

<b> 
141 the proposed <b> 

14 was not included in the fmal label. ----- -~~-

• Clinical Studies 
o The Applicant proposed to lbff

41
, but this was removed 

per Agency Guidance. 
--~~~~~~~~~---

13. Postmarketing Recommendations 

The Applicant has agreed to the following Postmarketing Commitments: 

• As noted in Section 3, Product Quality, delivered dose testing of the 90-mg strength 
indicated that only <b>f•> mg of risperidone is delivered. To address this, the Applicant will 
submit a (5H

4
! the approach to modify the dtug product such 

that it consistently delivers the label claim (90 mg risperidone ). 

• Given that the recommended dosage range for oral risperidone is 4 to 6 mg/day, the 
Applicant will conduct a phannacokinetic study to evaluate exposure of PERSERIS 
approximate to daily adtninistration of 6 mg oral risperidone. 

14. Recommended Comments to the Applicant 

None. 
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