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1 Executive Summary 
The applicant seeks approval of 20 mg lorcaserin extended-release (XR) once daily (q.d) tablets as an 
adjunct therapy to a reduced-calorie diet and increased physical activity for chronic weight management 
in adult patients via the regulatory 505(b)(1) pathway.  BELVIQ® (lorcaserin HCl, APD356) immediate-
release (IR) tablet was approved under NDA 22529 on 27 June, 2012 at 10 mg dose twice daily (b.i.d). 
 

1.1. Recommendations 
The Office of Clinical Pharmacology/Division of Clinical Pharmacology 2 (OCP/DCP2) has reviewed 
NDA 208524 Clinical Pharmacology data submitted on September 18, 2015, March 09, 2016, and April 
6, 2016 and recommends approval. Labeling recommendations are provided on pages 19-20. 
 

1.2. Post Marketing Requirement 
None.  
 
1.3. Summary of Important Clinical Pharmacology Findings 
The applicant had submitted one pivotal bioequivalence (BE) study (APD356XR-101) and one food 
effect study (APD356XR-102) to bridge the approved lorcaserin HCl 10 mg IR b.i.d to 20 mg XR q.d  
 
Pivotal BE study: APD356XR-101 was an open-label, randomized, two-way, two-sequence, crossover 
study to determine the pharmacokinetics (PK) and BE of single and multiple doses of lorcaserin HCl 20 
mg XR q.d and 10 mg IR b.i.d tablets administered to fasted subjects. This study demonstrated that 
following a single dose, equivalence for only AUC-based parameters (AUC0-∞ and AUC0-t) was achieved 
for the XR product as compared to the IR product (Table 1). Lorcaserin mean Cmax following single dose 
of the XR product was approximately 25% lower than the corresponding value for the IR treatment; 
consequently, the 90% confidence interval (CI) of the geometric mean ratio (GMR) of Cmax was outside 
the BE limits of 0.800-1.250 ( 90% CI of 0.70-0.79).  
 
However, in a multiple dose setting the 90% CIs for the GMR for AUC24,ss and Cmax,ss for the lorcaserin 
HCl 20 mg XR tablet relative to 10 mg IR tablet were contained within the BE limits of 0.80-1.25 (Table 
2). Approximately 9 hr delay in tmax was observed with XR formulation as compared to IR with single as 
well as multiple dosing. Overall, lorcaserin BE for AUC and Cmax between the XR and IR formulations 
was achieved at steady state. Box plots in Figure 1 show that the distribution of AUC24,ss and Cmax,ss were 
similar for XR and IR tablets at steady state. While the sponsor did not meet BE criteria following single 
dose, steady state BE was considered acceptable and adequate to bridge XR and IR formulations because 
of the following reasons: 

1. During NDA 22529, exposure-response analysis established that for IR product AUC24,ss was 
predictive of the probability of 5% and 10% weight loss achieved in patients as shown in Figure 2 
(NDA 22529, Clin Pharm review dated 05/31/2012). 

2. This drug is intended for chronic use and the difference in Cmax observed with single dose is 
expected to have minimal impact on the long-term efficacy in patients.    
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approximately 46% increase in Cmax and 17% increase in AUC0-∞ but no change in tmax. Under steady 
state dosing conditions with lorcaserin HCl 20 mg XR, the food effect observed after single dosing was 
attenuated, as BE was demonstrated in both the Cmax,ss and AUC24,ss parameters. Higher Cmax observed 
with single dose of lorcaserin 20 mg XR in the fed state were similar to that observed with the IR 
formulation in study APD356XR-101 in the fasted state and were not deemed to be a safety concern. 
Because steady state parameters are more relevant for chronic weight loss indication and no significant food 
effect was observed at steady state, we agree with applicant’s conclusion of administering lorcaserin XR 
tablets without regards to food. 
 
Overall, Clinical Pharmacology recommends the approval of NDA 208524. 
 
 
2. Question-Based Review  
2.1. Background 
BELVIQ® (lorcaserin HCl, APD356) is a selective serotonin 2C (5-HT2C) receptor agonist that reduces 
body weight by selectively mimicking the effects of serotonin at the 5-HT2C receptor. Serotonin is a 
monoamine neurotransmitter that decreases food intake through its actions in the central nervous system. 
Serotonin decreases food intake by increasing meal related satiety, reducing pre-meal hunger, and 
reducing intra-meal food intake. 
 
The applicant’s development program for the XR product is based on the exposure-response relationship 
as established previously in the phase 3 program for IR lorcaserin HCl (NDA 22529). Clinical 
pharmacology review dated 05/31/2012 for IR lorcaserin HCl (NDA 22529) included Figure 2, where a 
relationship of lorcaserin exposure to weight loss (response) was derived from the model-based AUC24,ss 
using pharmacokinetic/pharmacodynamics (PK/PD) modeling. The positive exposure-response analysis 
for probability of weight loss (Figure 2) supported the approved dose of IR 10 mg b.i.d lorcaserin. At a 
median AUC24,ss of 0.815 μg.hr/mL, corresponding to the median exposure for IR 10 mg b.i.d dose, the 
model-predicted probability of 5% and 10% weight loss was 51% and 22%, respectively. In comparison, 
at a median AUC24,ss of 0.425 μg.hr/mL, corresponding to the median exposure at the 10 mg q.d dose, the 
probability of 5% and 10% weight loss was 37% and 13.5%. The applicant believes that a PK/PD 
bridging strategy (i.e., AUC) is adequate to support approval of a once-daily, XR lorcaserin in weight 
management. This approach was agreed to by the Division of Metabolism and Endocrinology Products in 
the pre-IND meeting and noted in the agency’s meeting minutes dated 18 April 2014. 
 

Figure 2. Exposure-response analysis for 5% and 10% weight loss. 

 
Source: NDA 22529, Clin Pharm review dated 05/31/2012 
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The applicant reported that batch# 14254006 manufactured at the  tablets commercial scale 
was used in the APD356XR-101 and APD356XR-102 studies. The commercial tablet formulation 
differs from the scaled-up development/clinical formulation only with respect to the color of film 
coating.  
 
2.2.3. What are the findings from OSIS inspection? 
OSIS inspection was requested for the clinical and analytical sites for pivotal BE study APD356XR-101. 
Clinical site was not inspected based on past inspection history. However, OSIS inspection for the 
bioanalytical site was carried out in the week of  No major deficiencies were observed and 
no Form FDA 483 was issued. Refer to audit report from OSIS for details. 
 

2.3. General Clinical Pharmacology 
 
2.3.1. Are the single and steady state exposures of lorcaserin HCl 20 mg XR q.d comparable to 10 
mg IR b.i.d under fasting conditions? 
Study APD356XR-101 was a phase 1, two-treatment, two-period, two-sequence, randomized, crossover 
study of single and multiple doses of lorcaserin HCl 20 mg XR q.d and 10 mg IR b.i.d administered in the 
fasted state to 36 healthy male and female subjects. The trial design is shown in Figure 4 below. 
 

Figure 4.    Schematic of APD356XR-101 study design 
 

 

Source: Study APD356XR-101 study report Page 22. 

 
The mean PK profiles of lorcaserin XR q.d vs IR b.i.d formulations after single and multiple dosing are 
shown in Figure 5. A single dose administration of lorcaserin XR 20 mg q.d resulted in comparable total 
plasma exposure (AUC0-∞), but approximately 25% lower Cmax relative to IR tablets b.i.d (38.8 vs 52.3 
ng/mL, respectively) (Table 6 and Figure 5).  The median time to maximal lorcaserin plasma 
concentrations (tmax) were 3 and 12 hours for IR and XR formulations, respectively. In single dose BE 
study lorcaserin XR Cmax is similar to first peak concentration from IR formulation. However, since the 
dosing frequency for IR is b.i.d and half-life is approximately 12 hr, accumulation causes second peak of 
IR b.i.d dosing to be higher relative to XR q.d dosing.  
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• To evaluate the exposure profiles of the primary metabolites of lorcaserin, M1 and M5 
 
Study Design: 
This was a single center, 2-treatment, 2-period, 2-sequence, randomized, balanced crossover study of 
single and multiple doses of lorcaserin hydrochloride (HCl) extended release (XR) q.d and lorcaserin 
HCl immediate release (IR) b.i.d administered orally in the fasted state to 
36 healthy male and female subjects. Each subject was to receive the following treatments in two 
treatment periods with 18 subjects per sequence. 

 
Treatment A: consisted of a single day of treatment with lorcaserin HCl 10 mg IR b.i.d, followed by a 
washout period of 3 days, then followed by 5 days of treatment with lorcaserin HCl 10 mg IR b.i.d 
(approximately 12 hours apart), all under fasted conditions. 

 
Treatment B: consisted of a single day of treatment with lorcaserin HCl 20 mg XR q.d, followed by a 
washout period of 3 days, then followed by 5 days of treatment with lorcaserin HCl 20 mg XR q.d, all 
under fasted conditions. 

 
There was an inpatient washout period of 5 days between treatments. 

 
Treatments A and B were administered in one of 2 sequences of 18 subjects each. 

 
Sequence 1: Treatment A (IR) → Treatment B (XR) 

 
Sequence 2: Treatment B (XR) → Treatment A (IR) 

 
Thirty-six (36) subjects were enrolled. Each subject went through a screening period of up to 
21 days. Thirty-six subjects, 18 subjects per sequence, were admitted to the clinical unit in the evening 
prior to product administration (Day -1) and remained on site through the entire sequence (both 
treatment periods and the washout interval between periods). 
 

Number of Subjects (Planned and Analyzed): 
Thirty-six (36) subjects were planned and enrolled; 36 subjects were analyzed for safety; 
34 subjects were included in the analyses of pharmacokinetic variables. 
 
Diagnosis and Main Criteria for Inclusion: 
The target study population consisted of 36 healthy male and female subjects (a minimum of 
10 per sex) ages 18–45 with a BMI of 18–45 kg/m2. 
 
Duration of Treatment: ~7 weeks total: up to 21 days of screening followed by a 27-day 
inpatient period: check-in on Day -1, Treatment A (IR) or B (XR) (Days 1–9), 5-day washout (Days 10–
14), Treatment A (IR) or B (XR) (Days 15–23), additional procedures on Days 24 and 25, exit 
procedures on Day 26. 
 
Test Product, Dose and Mode of Administration, Lot Number: 
Lorcaserin HCl 10 mg IR single dose oral tablets, Lot No. 13057008. Lorcaserin HCl 20 mg 
XR single dose oral tablets, Lot No. 14254006. 

 
Criteria for Evaluation: 
Pharmacokinetic Assessments: 
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Blood samples were collected for determination of plasma concentrations of lorcaserin and 
metabolites M1 and M5. 
 
Part 1 
In Part 1 IR b.i.d dosing, PK samples were taken on Day 1 and Day 15 pre-morning dose, and at 0.25, 
0.5, 1, 1.5, 2, 3, 4, 6, 8, 10, 12 (pre-evening dose), 12.25, 12.5, 13, 13.5, 14, 15, 16, 
20, 22, 24, 36, 48 and 72 hours post-dose. 
 
In Part 1 XR q.d dosing, PK samples were taken on Day 1 and Day 15 pre-dose and at 0.25, 
0.5, 1, 1.5, 2, 3, 4, 6, 8, 10, 12, 16, 24, 36, 48 and 72 hours post-dose. 
 
Part 2 
In Part 2 IR b.i.d dosing, PK samples were taken pre-morning dose on Day 5 and Day 19, and 
Day 6 and Day 20. On Day 9 and Day 23, blood samples were taken pre-morning dose, and at 
0.25, 0.5, 1, 1.5, 2, 3, 4, 6, 8, 10, 12 (pre-evening dose), 12.25, 12.5, 13, 13.5, 14, 15, 16, 20, 
22, 24, 36, 48, and 72 hours post-dose. 
 
In Part 2 XR q.d dosing, PK samples were taken pre-dose on Day 5 and Day 19, and Day 6 and Day 20. 
On Day 9 and Day 23, blood samples were taken pre-dose and at 0.25, 0.5, 1, 1.5, 
2, 3, 4, 6, 8, 10, 12, 16, 24, 36, 48 and 72 hours post-dose. 
 
Pharmacokinetic Methods: 
The lorcaserin plasma concentration-time profiles were analyzed using industry standard software 
(WinNonlin, Phoenix, Version 6.4, Pharsight Corporation, Mountain View, CA) using appropriate non-
compartmental techniques to obtain estimates of the pharmacokinetic parameters. 

 
Safety Assessments: 
Safety was evaluated by analyzing physical examination findings, clinical laboratory tests 
(coagulation, serum chemistry, hematology, and urinalysis), vital signs, 12-lead ECGs, and AE 
reporting. 
 
Statistical Methods: 
In agreement with the Food and Drug Administration (FDA) (PreIND 119664 meeting minutes [WRO] 
dated Feb. 18, 2014) determination of bioequivalence (BE) was based on the steady state AUC values 
of lorcaserin; XR Cmax values were assessed to demonstrate either similarity to or lower than the IR 
Cmax values. In addition, exposure parameters after single dose administration of lorcaserin were also 
examined. 
 
ANOVA was performed on log-transformed lorcaserin PK parameters for a single dose (AUC0-t, 
AUC0-∞, and Cmax) and multiple dosing (AUC0-24 and Cmax) including terms for treatment, period, 
sequence, and subject within sequence. Following back-transformation, the ratios of geometric means 
(i.e. XR product/IR product) and 90% confidence intervals were determined. 
 
Safety: Continuous variables were summarized by treatment group using descriptive statistics, and 
discrete safety endpoints were summarized by treatment group using frequency and percentages. 

 
CONCLUSIONS  
Pharmacokinetic Conclusions: 
The following conclusions are based on the results of the pharmacokinetic analyses: 
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• The lorcaserin HCl 20 mg extended release (XR) formulation is bioequivalent to the immediate 
release commercially available tablet formulation based on AUC comparisons under single and 
steady state conditions in fasted volunteers. 

• The geometric mean maximum plasma lorcaserin concentration (Cmax) was lower for the XR 
formulation under single dose conditions in the fasted state and did not achieve BE; however, 
BE was met for Cmax under steady state conditions. 

• After administration of the IR formulation, M1 (lorcaserin sulfamate) and M5 (N-carbamoyl 
glucuronide of lorcaserin) pharmacokinetic profiles were similar to those previously reported. The 
XR formulation delayed absorption of lorcaserin and, as expected, in turn delayed the formation of 
M1 and M5. Cmax values for M1 and M5 each occurred later following XR administration 
compared to IR administration, and were lower following XR compared to IR administration. After 
multiple dosing, the resultant XR M1 and M5 (AUC0-24,ss) were similar to those observed at the 
equivalent IR dose. 

 
 

Safety Conclusions: 
The following conclusions are based on the results of the safety analyses: 

• Lorcaserin HCl IR 10 mg b.i.d and lorcaserin HCl XR 20 mg q.d were generally well 
tolerated by healthy male and female subjects in the fasted state. 

• A total of 84 treatment-emergent AEs (TEAEs) (multiple occurrences by the same subject in the 
same treatment period were counted once) were reported by 28 (77.8%) subjects following 
administration of lorcaserin HCl. Of these, 33 were reported by 18 (50%) subjects during 
Treatment A (IR 10 mg b.i.d), 32 were reported by 17 (48.6%) subjects during Treatment B (XR 
20 mg q.d), and 19 were reported by 10 (27.8%) subjects during the 5-day washout period. 

• All TEAEs were mild (95.2%) or moderate (4.8%) in intensity and resolved without 
concomitant medications. 

• The most common TEAEs by subject were headache (19 [52.8%]), dizziness (6 [16.7%]), and 
nausea (6 [16.7%]).  All were considered by the investigator to be related to study drug, were 
mild in intensity, and resolved without concomitant medication. 

• Treatment-related TEAEs were less frequent during treatment with XR 20 mg q.d than with IR 
10 mg b.i.d 

• More than twice as many AEs of headache were reported during treatment with IR 10 mg b.i.d 
than with XR 20 mg q.d 

• There were no AEs or clinically significant findings reported in clinical laboratory 
evaluations, vital sign assessments, ECG recordings, or physical examination findings. 

• There were no SAEs or deaths reported during the study. 

 

4.2.2. APD356XR-102 – FOOD EFFECT STUDY 
 
Study Title: 
A Two-way, Two-sequence, Randomized, Balanced, Crossover Study to Determine the Relative 
Bioavailability of Single and Multiple Doses of Lorcaserin hydrochloride Extended Release (XR) QD 
Product in the Fed and Fasted State 
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Primary Objective: 
To determine the relative bioavailability of lorcaserin after administration of 20 mg lorcaserin 
HCl extended release (XR) q.d product in single and multiple doses in the fed and fasted state. 
 
Secondary Objectives: 
To provide information on the safety and tolerability of lorcaserin HCl in healthy subjects. 
 
Study Design: 

This was a single center, 2-sequence, randomized, balanced, single and multiple dose, 2-way crossover 
study in 36 healthy male and female subjects. Each subject received the following two treatments in 
two treatment periods with 18 subjects per sequence.  

Treatment A (fasted state) consisted of a single day of treatment with lorcaserin HCl 20 mg XR 
q.d in the fasted state, followed by a washout period of 3 days, then followed by 5 days of treatment 
with lorcaserin HCl 20 mg XR q.d in the fasted state.  
Treatment B (fed state) consisted of a single day of treatment with lorcaserin HCl 20 mg XR q.d 
in the fed state, followed by a washout period of 3 days, then followed by 5 days of treatment with 
lorcaserin HCl 20 mg XR q.d in the fed state.  

There was an inpatient washout period of 5 days between treatments.  
Treatments A and B were administered in one of two sequences of 18 subjects each. 

 
Sequence 1: Treatment A (fasted) → Treatment B (fed) 
Sequence 2: Treatment B (fed) → Treatment A (fasted)  

Thirty-six (36) subjects were enrolled. The study included a 21-day screening period. Thirty-six 
subjects, 18 subjects per sequence, were admitted to the clinical unit in the evening prior to product 
administration (Day -1) and remained on site through the entire treatment sequence. 

 
Dosing: 
Study drug administration was performed on Day 1 or Day 15 (i.e., Day 1/15) and Days 5 through 9 or 
Days 19 through 23 (i.e., Days 5-9/19-23) with an appropriate interval between subjects based on 
logistical requirements (e.g. ~5 min).  
Subjects in Treatment A (fasted state) received study drug in the morning following an overnight 
fast (at least 10 hours) on treatment days (Day 1/15 and Days 5-9/19-23). Subjects were maintained 
in the fasted state for 4 hours following dosing on treatment days.  
Subjects in Treatment B (fed state) received study drug in the morning following an overnight fast (at 
least 10 hours) and 30 minutes after the start of a standardized high-fat meal on treatment days (Day 
1/15 and Days 5-9/19-23). Study subjects should have eaten this meal in 30 minutes or less; however, 
the study drug was administered 30 minutes after start of the meal irrespective of whether the meal 
had been completed. 

 
Number of Subjects (Planned and Analyzed): 
Thirty-six (36) subjects were planned and enrolled; all 36 subjects were analyzed for safety and 
included in the analyses of pharmacokinetic variables. 

 
 
Diagnosis and Main Criteria for Inclusion: 
The target study population consisted of 36 healthy male and female subjects (a minimum of 10 per 
sex) ages 18–45 with a BMI of 18–45 kg/m2. 
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Duration per Subject: 
~7 weeks total: ∼21 days for screening followed by an inpatient period of 27 days: Period 1 (10 
days [check-in on Day -1, single dose on Day 1, and a 3-day washout followed by 5 days q.d dosing to 
steady state]), a 5-day washout, and Period 2 (10 days [single dose on Day 1, 3-day washout followed 
by 5 days q.d dosing to steady state, 2 days of PK sampling and 1 day follow-up/exit]). 

 
Test Product, Dose and Mode of Administration, Lot Number: 
Lorcaserin HCl 20 mg XR single dose oral tablets, Lot No. 14254006. 
 

 Subject Assignment: 
Subjects were randomly assigned to one of two treatment sequences, Sequence 1 or Sequence 2. 
Subjects assigned to Sequence 1 received Treatment A, followed by a washout of 5 days, and then 
Treatment B. Subjects assigned to Sequence 2 received Treatment B, followed by a washout of 5 days, 
and then Treatment A. 

 
Sample Size: 

 Thirty-six (36) healthy subjects were dosed to ensure data in 31 evaluable subjects for the primary 
objective.  
Subjects withdrawn due to a drug related adverse event were not to be replaced.  
Subjects who were withdrawn for non-drug related adverse events could have been be replaced as 
required to ensure 31 evaluable subjects at the end of the clinical study. 

 
Estimates of the intra-subject coefficient of variation (CV%) were obtained from the single dose study 
APD356-031 (QBR115165): Cmax ~22.5% and AUC0-t ~12.5%. Assuming a Fed/Fasted ratio of 1.05 
and the aforementioned estimates of CV%, a study with 31 and 12 subjects (minimum) for Cmax and 
AUC0-t, respectively, has 90% power to conclude comparative bioavailability, i.e. 90% CI of the 
geometric mean ratios to be within an acceptance interval of 
0.8 to 1.25. As a result, 31 evaluable subjects were required. 
 
CRITERIA FOR EVALUATION  
Pharmacokinetic Assessments:  
From an individual subject, ~60 venous blood samples were withdrawn via an indwelling cannula 
or by venipuncture at regular time intervals. PK samples were collected in both treatment periods.  
PK samples were taken on Day 1 (or Day 15) pre-dose and at 1, 2, 3, 4, 6, 8, 10, 12, 16, 24, 36, 
48, and 72 hours post-dose; pre-dose on Day 5 (or Day 19), Day 6 (or Day 20), Day 7 (or Day 
21), Day 8 (or Day 22); and on Day 9 (or Day 23) pre-dose and at 1, 2, 3, 4, 6, 8, 10, 12, 16, 24, 
36, 48, and 72 hours post-dose.  
The plasma concentration data for lorcaserin were analyzed using industry standard software 
(WinNonlin, Phoenix, version 6.4, Pharsight Corporation, Mountain View, CA) using appropriate non-
compartmental techniques to obtain estimates of PK parameters. 

 
Safety Assessments:  
Safety was evaluated by analyzing physical examination findings, clinical laboratory tests 
(coagulation, serum chemistry, hematology, and urinalysis), vital signs, 12-lead ECGs, and AE 
reporting. 
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STATISTICAL METHODS 

Pharmacokinetics: 

Per agreement with the FDA determination of bioequivalence (BE) was based on the steady- state 
Cmax and AUC values (PreIND 119664 meeting minutes (WRO) dated Feb. 18, 2014). In addition, 
exposure parameters after single dose administration were also examined. 

 
ANOVA was performed on log-transformed lorcaserin PK parameters for a single dose (AUC0-t, 
AUC0-∞, and Cmax) and multiple dosing (AUC0-24 and Cmax) including terms for treatment, 
period, sequence, and subject within sequence. Following back-transformation, the ratios of 
geometric means (i.e. XR product/IR product) and 90% confidence intervals were determined. 

 
The effect of food on the lorcaserin exposure after administration of a single-dose (AUC0-t, AUC0-∞ 
and Cmax) or under steady state conditions (AUC0-24 and Cmax) of lorcaserin HCl XR, 20 mg, q.d 
was analyzed using an analysis of variance (ANOVA) model appropriate for a 2- period, crossover 
design. The ANOVA model contained factors for sequence, subject within sequence, period, and 
treatment.  
The influence of food on lorcaserin exposure was tested by constructing the 90% CI for the Cmax and 
AUC GMR (fed/fasted) from the ANOVA model and comparing it against the Food and Drug 
Administration (FDA) recommended bounds of 0.800, 1.250. Tmax in fed and fasted states were 
analyzed using Wilcoxon Signed rank test for paired samples at a 0.05 level of 
significance.  
Safety:  
Safety information after administration of single and multiple doses of 20 mg lorcaserin HCl XR with 
and without food in healthy subjects was evaluated by tabulating adverse experiences and by clinical 
assessment of laboratory data. Continuous variables were summarized by treatment group using 
descriptive statistics, and discrete safety endpoints were summarized by treatment group using 
frequency and percentages. 

 
 
Statistical Results: 

 
 
CONCLUSIONS  

Pharmacokinetic Conclusions: 
The following conclusions are based on the results of the pharmacokinetic analyses: 
• After a single oral dose of lorcaserin HCl XR, the rate of absorption after a standard high fat high 

caloric meal was higher relative to the fasted state; mean Cmax increased approximately 46%, 
while bioequivalence was observed with respect to AUC0-∞. 

• Under steady state dosing conditions with lorcaserin HCl XR, bioequivalence was achieved for 
both the Cmax and AUC0-24 exposure parameters, and similarity in tmax values was confirmed 
between fed and fasted conditions. 

• Although there was a small effect of a high fat high caloric meal on lorcaserin Cmax but not 
AUC after a single dose, demonstration of BE for both Cmax and AUC values at steady state 
indicate that the difference is not clinically meaningful. Therefore, lorcaserin HCl 20 mg XR 
formulation can be administered without regard to food. 
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Safety Conclusions: 
• Administration of lorcaserin HCl XR as a single or multiple doses of 20 mg in the fed and 

fasted state was generally well-tolerated by the healthy male and female subjects. 
• The majority of subjects (61.1%) reported at least one AE. The majority of AEs (98.5%) were 

mild in intensity and resolved without treatment. 
• Adverse events were similar to those most frequently associated with lorcaserin in phase 3 trials. 

Headache (12 AEs) and nausea (5 AEs) were the most commonly reported AEs; all were 
considered by the Investigator to be treatment-related. 

• The number of subjects reporting AEs in Treatment A (fasted state) was slightly higher than those 
reported in the Treatment B (fed), with the difference primarily comprised of GI events. 

• There were no AEs or clinically significant findings reported in clinical laboratory 
evaluations, vital sign assessments, ECG recordings, or physical examination findings. 

• There were no SAEs reported during the study and no AEs leading to study 
discontinuation. 
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Criteria for Refusal to File (RTF)
RTF Parameter Assessment Comments

1. Did the applicant submit bioequivalence data 
comparing to-be-marketed product(s) and those 
used in the pivotal clinical trials?

Yes ☐No ☐N/A

Batch 14254006 manufactured at the 
1.1 million tablets commercial 
scale was used in the APD356XR-
101 and APD356XR-102. The 
commercial tablet formulation 
differs from the scaled-up 
development/clinical formulation 
only with respect to the color of 
film coating.

2. Did the applicant provide metabolism and 
drug-drug interaction information? (Note: RTF 
only if there is complete lack of information)

☐Yes ☐No N/A
Cross- reference to NDA 022529

3. Did the applicant submit pharmacokinetic 
studies to characterize the drug product, or submit 
a waiver request?

Yes ☐No ☐N/A

4. Did the applicant submit comparative 
bioavailability data between proposed drug 
product and reference product for a 505(b)(2) 
application?

☐Yes ☐No N/A

Comparative study information 
provided for XR and IR forms in the 
505(b)(1) application.

5. Did the applicant submit data to allow the 
evaluation of the validity of the analytical assay 
for the moieties of interest?

Yes ☐No ☐N/A

6. Did the applicant submit study reports/rationale 
to support dose/dosing interval and dose 
adjustment?

☐Yes ☐No N/A

7. Does the submission contain PK and PD 
analysis datasets and PK and PD parameter 
datasets for each primary study that supports 
items 1 to 6 above (in .xpt format if data are 
submitted electronically)?

Yes ☐No ☐N/A

No PD data provided. For PD data Cross- 
reference to NDA 022529.

8. Did the applicant submit the module 2 
summaries (e.g. summary-clin-pharm, summary-
biopharm, pharmkin-written-summary)?  

Yes ☐No ☐N/A

9. Is the clinical pharmacology and 
biopharmaceutics section of the submission 
legible, organized, indexed and paginated in a 
manner to allow substantive review to begin?
If provided as an electronic submission, is the 
electronic submission searchable, does it have 
appropriate hyperlinks and do the hyperlinks 
work leading to appropriate sections, reports, and 
appendices?

Yes ☐No ☐N/A

Complete Application
10. Did the applicant submit studies including Yes ☐No ☐N/A

PDR-15-035 (Module 5.3.1.3) – 
Alcohol-induced dose-dumping study. 
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study reports, analysis datasets, source code, input 
files and key analysis output, or justification for 
not conducting studies, as agreed to at the pre-
NDA or pre-BLA meeting?  If the answer is ‘No’, 
has the sponsor submitted a justification that was 
previously agreed to before the NDA submission?

QBR115165 (Module 5.3.1.3) - In 
Vitro In/Vivo Correlation (IVIVC) 
Analysis for Lorcaserin HCl Modified 
Release Tablets.

Criteria for Assessing Quality of an NDA (Preliminary Assessment of Quality) Checklist
Data 
1. Are the data sets, as requested during pre-
submission discussions, submitted in the 
appropriate format (e.g., CDISC)? 

Yes ☐No ☐N/A

2. If applicable, are the pharmacogenomic data 
sets submitted in the appropriate format? ☐Yes ☐No N/A

Studies and Analysis 
3. Is the appropriate pharmacokinetic information 
submitted? Yes ☐No ☐N/A

4. Has the applicant made an appropriate attempt 
to determine reasonable dose individualization 
strategies for this product (i.e., appropriately 
designed and analyzed dose-ranging or pivotal 
studies)?

☐Yes ☐No N/A

5. Are the appropriate exposure-response (for 
desired and undesired effects) analyses conducted 
and submitted as described in the Exposure-
Response guidance?

☐Yes ☐No N/A

Cross- reference to NDA 022529

6. Is there an adequate attempt by the applicant to 
use exposure-response relationships in order to 
assess the need for dose adjustments for 
intrinsic/extrinsic factors that might affect the 
pharmacokinetic or pharmacodynamics?

☐Yes ☐No N/A

Cross- reference to NDA 022529

7. Are the pediatric exclusivity studies adequately 
designed to demonstrate effectiveness, if the drug 
is indeed effective?

☐Yes ☐No N/A

Request for a waiver of studies in 
children ages 0 – 6 years, and a 
deferral request for ages 7 – 11 years 
and 12 – 17 years of age was granted 
by FDA on Sep 17, 2015. Sponsor 
proposes to cross reference the studies 
being conducted for BELVIQ under 
NDA 022529 in support of BELVIQ 
XR.

General 
8. Are the clinical pharmacology and 
biopharmaceutics studies of appropriate design 
and breadth of investigation to meet basic 
requirements for approvability of this product?

Yes ☐No ☐N/A

9. Was the translation (of study reports or other 
study information) from another language needed 
and provided in this submission?

☐Yes ☐No N/A
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Filing Memo
IS THE CLINICAL PHARMACOLOGY SECTION OF THE APPLICATION FILEABLE? Yes ☐No 
If the NDA/BLA is not fileable from the clinical pharmacology perspective, state the reasons and provide comments to be 
sent to the Applicant.

Please identify and list any potential review issues to be forwarded to the Applicant for the 74-day letter.
Comments to Sponsor: None

Renu Singh 5 Nov, 2015
Reviewing Clinical Pharmacologist Date

Jayabharathi Vaidyanathan 5 Nov, 2015
Acting Team Leader Date
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