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1. EXECUTIVE SUMMARY 
 
1.1 Conclusions and Recommendations 

 
The efficacy results from one multi-regional study (2007008) support that risedronate Sodium 35 mg 
Delayed-Release (DR) weekly dose was as effective as risedronate Sodium 5 mg immediate-release 
(IR) before-breakfast daily dose in the increase of lumbar spine bone mineral density (BMD) in 
postmenopausal women at Week 52. 
 
From a statistical perspective, this application provided adequate data to support the non-inferiority of 
risedronate 35 mg DR weekly dose to risedronate 5 mg IR daily dose. However, the number of subjects 
reported treatment emergent adverse events (TEAE) in the 35 mg DR before-breakfast (DRBB) dose 
group was statistically higher than subjects reported in the 5 mg IR dose group. 

 
1.2 Brief Overview of Clinical Studies 

 
The sponsor, Warner Chilcott Pharmaceuticals, Inc, reported 1-year efficacy and safety data from a 
two-year study (Study 2007008). Although the study is ongoing in its 2nd year, it was decided at the 
end-of-phase 2 (EOP2) meeting that 1-year data from the 2-year Phase-3 study was sufficient to support 
the NDA given the historical safety data for risedronate. Study 2007008 was a randomized Phase-3, 
multi-center, multi-nation, double-dummy, and active-controlled non-inferiority trial. It was conducted 
in 43 centers across North America, South America, and the European Union. Eligible females of age ≥ 
50 were randomized in a 1:1:1 ratio to receive one of three treatments (5 mg IR before breakfast, 35 mg 
DR following breakfast, 35 mg DR before breakfast). The randomization was stratified based on 
anticoagulant use. A sample size of 861 (287 per treatment group) was determined to be adequate to 
test the non-inferiority hypothesis. At Year 1, 923 women were randomized. 
 
The objective of this study was to assess the non-inferiority of 35 mg Delayed-release risedronate, 
administered once-weekly either before or after breakfast (DRBB or DRFB) to the 5 mg Immediate-
release risedronate, administered once-daily before breakfast (IRBB). The primary efficacy endpoint 
was the percent change from baseline in lumbar spine BMD at Week 52. 
 
1.3 Statistical Issues and Findings 

 
There were no statistical issues noted in this application.  A minor issue was noted during the review 
regarding 91 subjects who took two formulations  of the 35 mg 
DR doses. However, further sensitivity analyses with and without these subjects did not alter the 
efficacy conclusion. The number of subjects reported TEAE in the 35 mg DRBB dose group was 
statistically higher than that in the 5 mg IRBB dose group. Details on the safety profile can be found in 
the clinical reviewer’s report.  
 

 
 

. 
 

(b) (4)

(b) (4)



 4

2. INTRODUCTION 
 
2.1 Overview 
 
The sponsor, Warner Chilcott Pharmaceuticals, Inc, is seeking approval of the 35 mg delayed-released 
risedronate sodium (DRRS) in the treatment of (1) postmenopausal osteoporosis (PMO),  

 The oral daily 5 mg risedronate sodium was approved 
for the treatment of Paget’s disease of bone on March 27, 1998. Later, risedronate sodium 35 mg once-
a-week immediate-release dose was approved in the US for the treatment and prevention of PMO on 
May 17, 2002 and to increase the bone mineral density (BMD) in men with osteoporosis on Aug. 11, 
2006.  

 
  

 
To support the safety and efficacy of the 35 mg DR dose, the sponsor submitted 1-year clinical data 
from an ongoing two-year clinical study. The study was entitled “A Non-inferiority Comparison of 35 
mg Delayed-release Risedronate, Administered Once-weekly Either Before or After Breakfast, and 5 
mg Immediate-release Risedronate, Administered Once-daily Before Breakfast, in the Treatment of 
Postmenopausal Osteoporosis as Assessed Over 2 Years; a Phase III, Multicenter, Double-blind, 
Double-dummy, Randomized, Active-controlled, Parallel-group Study.” Our review will focus on this 
study, which is summarized in Table 2.1. 
 

Table 2.1 Summary of Pivotal Studies 
Study Study Site Study Design Number Randomized/ Study 

Groups 
Duration of 
Treatment 

2007008 Argentina (4) 
Belgium (1) 
Canada (5) 
Estonia (3) 
France (4) 
Hungary (5) 
Poland (4) 
United States (17) 

Multi-nation,  
Double-blind, 
Randomized, 
Active-control, 
Parallel-group, 
Inferiority 

Planned: 861 (287 per treatment group) 
Analyzed: 922 (307 in IRBB, 307 in DRFB, 
and 308 in DRBB) 

104 weeks 

 
2.2 Data Sources 
 
The study report and additional information were submitted electronically. The data quality of the 
submission was within the acceptable limits. Analysis datasets and associated definition files were 
listed in Table 2.2.  
 

Table 2.2 Data Sources 
Study File Location  

Datasets \\CDSESUB1\EVSPROD\NDA022560\0000\m5\datasets\2007008\analysis\ 
Definition \\CDSESUB1\EVSPROD\NDA022560\0000\m5\datasets\2007008\analysis\define.xml 
Datasets \\CDSESUB1\EVSPROD\NDA022560\0000\m5\datasets\2007008\tabulations\ 2007008 

Definition \\CDSESUB1\EVSPROD\NDA022560\0000\m5\datasets\2007008\tabulations\define.xml 
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2.3 Indication 
 
Risedronate 35 mg delayed-release dose is indicated for (1) treatment  of 
postmenopausal osteoporosis, . 
 
 
 
3. STATISTICAL EVALUATION 
 
3.1 Overview of Study 2007008 
 

  
 
3.1.1 Design and Objectives 
 
Design: The Phase-3 study was a randomized, 2-year, double-blind, double-dummy, multi-center, 
multi-nation, parallel group, active-controlled, and non-inferiority trial. It was conducted in 43 study 
centers across North and South America and the European Union: 6 centers in Argentina, 1 center in 
Belgium, 5 centers in Canada, 3 centers in Estonia, 4 centers in France, 5 centers in Hungary, 4 centers 
in Poland, and 17 centers in the United States. The study had three treatment groups: 5 mg IRBB, 35 
mg DRFB, and 35 mg DRBB. The primary objective of this study was to assess the non-inferiority of 
the 35 mg DRRS to the 5 mg IRBB. 
 
Eligible women aged 50 and older were stratified based on anticoagulant usage and randomized in a 
1:1:1 ratio to one of the three treatment groups (5 mg IRBB, 35 mg DRFB, or 35 mg DRBB). 
Throughout the 24-month treatment period, all patients were supplemented daily with 1000 mg 
elemental calcium and 800-1000 IU of vitamin D.  
 
After screening visit, the patients were randomized at baseline visit. In Year 1, there were 5 study 
center visits, on Day 14 and at Week 13, 26, 39 and 52, and one telephone visit on Day 28. In Year 2, 
patients would continue on their study drug in a double-blind fashion for an additional year. The 
patients would visit study centers, at Weeks 65, 78, 91 and 104.  
 
In this submission, the first-year study was completed and the results were reported for safety and 
efficacy review. The second year of the study is currently ongoing. It was decided that the 1-year data 
from Study 2007008 was sufficient to support this NDA.   
 
Primary Efficacy Endpoints: The primary efficacy variable was the percent change from baseline in 
lumbar spine BMD at Week 52.  
 
Secondary Efficacy Endpoints: The secondary efficacy endpoints were as follows: 

• change from baseline to Week 52 in lumbar spine BMD 
• change and percent change from baseline to Week 26 and Week 52 in lumbar spine BMD 
• change and percent change from baseline to Week 104 and Week 104 in lumbar spine BMD 
• change and percent change from baseline to Week 26, Week 52, Week 52, Week 104, and Week 

104 in total proximal femur, femoral neck and trochanter BMD 

(b) (4)

(b) (4)

(b) (4)
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• change and percent change from baseline to Week 13, Week 26, Week 52, Week 52, Week 104, 
and Week 104 in bone turnover markers 

• percentage of responders to treatment (i.e., change from baseline in lumbar spine BMD>0) at 
Week 52, Week 104 

• number of patients with at least one new vertebral body fracture of the thoracic or lumbar spine 
at Week 52, Week 104 

 
Determination of Sample Size: The sample size was based on the following assumptions: (1) the 
treatment difference of 0.25% between DR and IR, (2) the common standard deviation of 4.0%, and (3) 
the non-inferiority margin of 1.5%. At one-sided alpha of 2.5%, a total of 651 patients would provide 
90% power for the study. After adjusting to 20% dropout rate, the total sample size was decided to be 
861 patients.   
 
Definition of Analysis Sets (Population): Three study populations were defined. The intent-to-treat 
(ITT) population included all patients who were randomized and took at least one dose of study 
medication. All primary and secondary efficacy variables and safety assessments were analyzed based 
on the ITT population.  
 
The primary efficacy (PE) population included all patients in the ITT population who had at least one 
post-treatment primary assessment. The primary analysis was performed based on the PE population.  
 
The per-protocol (PP) population included all patients in the ITT population who had no major protocol 
deviation. 
 
Handling of Missing Data: The missing values were imputed by the last observation carried forward 
(LOCF).  
 
Pooling of Sites: Sites with small number of subjects were pooled together by country and region into 
six centers. Center 01 contained all sites in Argentina, Center 02 contained all sites from Estonia, 
Center 03 contained all sites from Belgium and France, Center 04 contained all sites from Hungary, 
Center 05 contained all sites from Poland, and Center 06 contained all sites from Canada and United 
States.  
 
Statistical Methods: For the primary efficacy endpoint analysis, an ANCOVA model was performed. 
The model included baseline as the covariate and fixed effects of treatment, pooled center, and anti-
coagulant usage. Because of expected small number of patients on anti-coagulant medication, the 
treatment effect estimates were weighted by observed margins/proportions of the anti-coagulant usage 
(SAS OBSMARGINS option used in LSMEANS statements).  
 
If the upper limit of the 95% 2-sided confidence interval (CI) for the difference in the percent change 
from baseline in lumbar spine BMD at Week 52 between the 5 mg IRBB daily dose group and the 35 
mg DRFB weekly dose group was less than the pre-specified non-inferiority margin of 1.5% based on 
PE population, then 35 mg DRFB weekly dose would be declared non-inferior to the 5 mg IRBB daily 
dose. 
 
If 35 mg DRFB dose was declared non-inferior to the 5 mg IRBB dose, then a second non-inferiority 
test for the 35 mg DRBB dose versus the 5 mg IRBB dose was performed.  



 7

 
For secondary analysis, in general, the superiority would be performed if both the 35 mg DRFB and 
DRBB doses were declared non-inferior to the 5 mg IRBB dose. The homogeneity of the treatment 
effects across pooled centers was examined by adding the treatment-by-pooled center interaction effect 
into the ANCOVA model.  The continuous secondary variables would be analyzed by the ANOVA 
model which included fixed effect of treatment, anti-coagulant use, and pooled center except for lumbar 
spine BMD. The analysis of lumbar spine BMD was performed by the same ANCOVA model as that in 
the primary analysis. For the categorical secondary responses, the Fisher’s exact test was used.  
 
Non-inferiority analyses of percent change from baseline at Week 104 in lumbar spine BMD would be 
performed with a non-inferiority margin of 2%.  
 
Multiple Comparisons/Multiplicity: The fixed sequential testing procedure was used for primary 
analysis. The non-inferiority of the 35 mg DRFB dose to the 5 mg IRBB dose was tested first. If non-
inferiority was declared, then non-inferiority of the 35 mg DRBB dose to the 5 mg IRBB dose was 
tested second. If both the non-inferiority were declared, then superiority of both 35 mg DR doses to the 
5 mg IRBB dose was also tested.  
 
 
3.1.2 Reviewer’s Comments on the Design 

 
The design of the Study 2007008 appears to be adequate to test the pre-specified non-inferiority 
hypothesis except that no placebo control was used. The pre-specified non-inferiority margin was based 
on yearly placebo adjusted effect size from previous studies. A margin of 1.5% appear to preserve 92% 
control effect based on the average point estimates of the treatment differences in the two larger 3-year 
VERT trials.  
 
 
3.2 Results: Study 2007008 
 
3.2.1 Subject Disposition 
 
The study was conducted in 43 centers in 8 countries. A total of 923 patients (out of 1859) were 
screened and randomized. In the 5 mg IRBB group, Subject 1046677054 did not take any study 
medication. The largest pooled center (Argentina) had 257 patients and the smallest pooled center 
(France +Belgium) had 72 patients. The subject disposition among the three treatment groups was 
similar. The main reasons for discontinuation were withdrawal (7.9 %) and adverse event (7.5 %). 
Overall discontinuation rate was 16.7% as shown in Table 3.2.1. In addition, the concomitant 
medication usage was similar among the three treatment groups. 
  
There were four patients who took wrong treatment during the study: 

• Patient 1046127069 was randomized to the 5 mg IRBB group but received a 35 mg DRFB drug 
kit, from which she took the study drug for 4 days. 

• Patient 1046627023 was randomized to the 35 mg DRFB group but received the incorrect 35 
mg DRFB drug kit, from which she might take the study drug for at most 25 days 

• Patient 1046677043 was randomized to the 5 mg IRBB group but received a 35 mg DRFB drug 
kit, from which she took the study drug for 43 days 
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• Patient 1046777062 was randomized to the 35 mg DRBB group but received a 35 mg DRFB 
drug kit, from which she took the study drug for 85 days 

 
Subject 1046127069 had total exposure days of 362, Subject 1046627023 had total exposure days of 
24, Subject 1046677043 had total exposure days of 364, and Subject 1046777062 had total exposure 
days of 365. The total relative wrong-dose exposure was small and did not have any statistically 
significant impact on the non-inferiority tests.  
 
During the study, there were 91 subjects (one in the 5 mg IRBB group, 44 in the 35 mg DRFB group, 
and 46 in the 35 mg DRBB group) who took two formulations of the 35 mg DR doses.  
 
 
 
 

Table 3.2.1 Disposition of Subjects of Study 2007008 
Category 5 mg IRBB Daily 

N (%) 
35 mg DRFB Weekly 

N (%) 
35 mg DRBB Weekly 

N (%) Total 

Total Randomized 308 307 308 923 
Total ITT Population (Safety) 307 (100%) 307 (100%) 308 (100%) 922 (100 %) 
Completed Year 1 257 (83.7%) 252 (82.1%) 258 (83.8%) 767 (83.2%) 
Continued, no Week 52 Visit 0 (0.0%) 0 (0.0%) 1 (0.3%) 1 (0.1%) 
Discontinued  50 (16.3%) 55 (17.9%) 49 (15.9%) 154 (16.7%) 

Adverse Events 25 (8.1%) 28 (9.1%) 16 (5.2%) 69 (7.5%) 
Investigator Discretion 0 (0.0%) 0 (0.0%) 3 (1.0%) 3 (0.3%) 

Lost to Follow-up 3 (1.0%) 2 (0.7%) 4 (1.3%) 9 (1.0%) 
Voluntary Withdrawal 22 (7.2%) 25 (8.1%) 26 (8.4%) 73 (7.9%) 

 
Primary Efficacy Population* 270 (87.9%) 261 (85.0%) 271 (88.0%) 802 (87.0%) 
Per Protocol Population 222 (72.3%) 217 (70.7%) 213 (69.2%) 652 (70.7%) 
Source: Tables 2 and 3 of Study 200708 report 
*: PE population included all ITT patients who had a % change from baseline in lumbar spine BMD value. 
 
 
 
 
3.2.2 Patient Demographics and Baseline Characteristics 
 
The mean baseline characteristics such as age, race, and body mass index (BMI) were similar across the 
three treatment groups in Study 2007008 (Table 3.2.2.1). Note that the Anticoagulant usage was the 
stratification factor. Alcohol usage and Tobacco usage were also similar across the treatment groups.  
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Table 3.2.2.1 Demographic Summary (ITT): Study 2007008 
Demographic Variable 

 
5 mg IRBB Daily 

(N=307) 
35 mg DRFB Weekly 

(N=307) 
35 mg DRBB Weekly 

(N=308) 
Overall 
(N=922) 

Age (SD) 65.3 (7.4) 65.8 (7.4) 66.0 (7.5) 65.7 (7.4) 
Body Mass Index (SD) 25.5 (3.4) 25.0 (3.5) 25.3 (3.4) 25.3 (3.4) 
Anticoagulant Use, n (%):     

Yes 301 (98.0%) 301 (98.0%) 302 (98.1%) 904 (98.0%) 
No 6 (2.0%) 6 (2.0%) 6 (1.9%) 18 (2.0%) 

Race, n (%):     
Asian (Oriental) 1 (0.3%) 1 (0.3%) 0 (0.0%) 2 (0.2%) 

Caucasian 306 (99.7%) 305 (99.3%) 306 (99.4%) 917 (99.5%) 
Multi-Racial 0 (0.0%) 1 (0.3%) 2 (0.6%) 3 (0.3%) 

Ethnicity, n (%):     
Hispanic or Latino 97 (31.6%) 96 (31.3%) 96 (31.2%) 289 (31.3%) 

Not Hispanic/Latino 210 (68.4%) 211 (68.7%) 212 (68.8%) 633 (68.7%) 
Years since Menopause (SD) 17.5 (8.6)  18.2 (8.0)  18.8 (8.5)  18.2 (8.4) 
Baseline Lumbar BMD (SD) 0.758 (0.074) 0.759 (0.082) 0.758 (0.088) 0.758 (0.081) 
Source: Table 5 of Study 200708 report and Reviewer’s Analysis 

 
The baseline BMD were comparable at lumbar spine, proximal femur, femoral neck, and femoral 
trochanter across the three treatment groups as well as the vertebral fracture status (Table 3.2.2.2). In 
addition, the bone turn-over markers were also comparable among the three treatment groups as shown 
in Table 3.2.2.2.  
 

Table 3.2.2.2 Baseline Characteristics (ITT): Study 2007008 

Parameters 
5 mg IRBB 

Daily 
(N=307) 

35 mg DRFB 
Weekly 
(N=307) 

35 mg DRBB 
Weekly 
(N=308) 

Overall 
(N=922) 

Creatinine Clearance, Cockcroft, Gault 
(mL/min) (SD) 73.0 (18.7) 71.2 (17.2) 70.4 (16.3) 71.6 (17.4) 
Serum 25(OH) Vitamin D (nmol/L) (SD) 69.8 (24.0) 70.4 (26.7) 69.3 (24.4) 69.8 (25.0) 
BMD:     

Standardized Lumbar Spine (mg/cm^2) 762.03 (59.88) 762.88 (68.43) 762.71 (72.56) 762.54 (67.12) 
T-score for Lumbar Spine -3.12 (0.52) -3.11 (0.58) -3.11 (0.56) -3.11 (0.56) 

Standardized Total Proximal Femur mg/cm^2) 590.89 (177.60) 592.70 (162.18) 592.88 (171.41) 592.16 (170.33) 
T-score for Proximal Femur -2.96 (1.44)  -2.95 (1.32)  -2.94 (1.39)  -2.95 (1.38) 

Normalized Femoral Neck (g/cm^2) 0.62 (0.07)  0.62 (0.08)  0.62 (0.08)  0.62 (0.08) 
T-score for Femoral Neck -2.00 (0.62)  -2.02 (0.66)  -2.00 (0.63)  -2.01 (0.64) 

Femoral Trochanter - Lunar (g/cm^2) 0.633 (0.096)  0.647 (0.098)  0.638 (0.091)  0.640 (0.095) 
Femoral Trochanter - Hologic (g/cm^2) 0.557 (0.067)  0.534 (0.071)  0.550 (0.077)  0.547 (0.072) 

 
Patients with Known Fracture Status 291  287  299 877 
Patients with 13 Evaluable Vertebrae: 287 (98.6%)  277 (96.5%)  289 (96.7%) 853 (97.3%) 

0 Vertebral Fractures 221 (77.0%)   206 (74.4%) 212 (73.4%) 639 (74.9%) 
1 Vertebral Fracture 46 (16.0%)  43 (15.5%)  53 (18.3%) 142 (16.6%) 

>=2 Vertebral Fractures 20 (7.0%)  28 (10.1%)  24 (8.3%) 72 (8.4%) 
Patients with ≥ 1 Prevalent Fracture 70 (24.1%)  81 (28.2%)  87 (29.1%) 238 (27.1%) 

 
Bone Turnover Markers at Baseline: Mean (SD) 

Serum BAP (ug/L) 28.628 (9.584)  27.293 (8.394) 27.479 (8.364) 27.800 (8.810) 
Serum CTX (ng/mL) 0.6430 (0.2721)  0.6418 (0.2878)  0.6705 (0.8486)  0.6518 (0.5404) 

Urine NTX/Cr (nmol BCE/mmol Cr) 76.115 (32.959)  74.830 (36.099)  72.667 (33.682)  74.535 (34.264) 
Source: Tables 5, 6, 7, 8 of Study 200708 report 
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3.2.3 Primary Efficacy 
 
As shown in Table 3.2.3, the 35 mg DRFB dose was non-inferior to the 5 mg IRBB dose. The upper 
limit of 95% CI for the difference in mean percent change from baseline in lumbar spine BMD between 
the 5 mg IRBB group and the 35 mg DRFB group was 0.349% which was less than the predefined non-
inferiority margin of 1.5%. Further, the 35 mg DRBB dose was also non-inferior to the 5 mg IRBB 
dose. The estimated least squares (LS) means and corresponding differences were similar regardless of 
using equal coefficients or proportional (to those found in the input dataset) coefficients across 
classification effects.  
 
The above statistical inferences were also consistent regardless of the study population as well as 
methods of imputation of missing values (baseline observation carry forward vs. last observation carry 
forward). 
 
A sensitivity analysis was performed by excluding the 91 subjects, who ever had taken both 
formulations of the 35 mg DR doses. The noninferiority results from this sensitivity analysis were 
consistent to those from the primary analysis.   
 
The study center showed statistical significant effect (p-value= 0.0077) although the treatment-by-
center interaction was not statistically significant based on the PE sets (p-value= 0.2165). This indicated 
the heterogeneity of efficacy responses among the regions and the homogeneity of the treatment effect 
within each of the regions. The mean percentage change from baseline BMD in lumbar spine was 
ranging from 2.489% in US/Canada (139 subjects) to 3.928% in Estonia (140 subjects). 
 

Table 3.2.3: Treatment Comparison of Percent Change from Baseline to Week 52 in Lumbar 
Spine BMD (LOCF): Study 2007008  

Analysis 
Population Treatment Groups N LS  

Mean+ 
Treatment 
Difference 

95% Confidence 
Interval 

P-
value 

35 mg DRFB Weekly 261 3.352 -0.234 (-0.816, 0.349) 0.432 
35 mg DRBB Weekly 271 3.414 -0.296 (-0.873, 0.281) 0.315 

PE* 

5 mg IRBB Daily 270 3.118    
35 mg DRFB Weekly 217 3.205 -0.013 (-0.645, 0.619) 0.969 
35 mg DRBB Weekly 213 3.368 -0.175 (-0.810, 0.459) 0.588 

Per-protocol 

5 mg IRBB Daily 222 3.192    
+ LS Mean change based on ANCOVA model with baseline value, center, anticoagulant usage and treatment.   
*: PE population included all ITT patients who had a % change from baseline in lumbar spine BMD value. 
 
 
3.3.4 Secondary Efficacy 
 
The superiority of both the 35 mg DR weekly doses to the 5 mg IRBB daily dose was not supported by 
the data in Study 2007008. 

 
3.3.5 Adjustment for Multiple Comparisons/Multiplicity 
 
The fixed sequential testing procedure was used for the adjustment of the multiplicities of the tests.  
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3.3.6 Reviewer’s Comments on the Efficacy Results 
 
The data from Study 2007008 was adequate. The yearly mean percent increase in lumbar spine BMD 
from baseline in the 5 mg IRBB group was 3.1% and comparable to those found in the previous studies. 
Both the 35 mg DR weekly doses were non-inferior to the 5 mg IRBB daily dose in the increase of 
lumbar spine BMD in postmenopausal women at Week 52. The applicant detected an error in the 
calculation of change in 1-year lumbar spine BMD for the L4 vertebra. The statistical conclusions 
remained the same after correcting for the error. 
 
 

 
3.4 Evaluation of Safety 
 
The analysis of log transformed total number of treatment-emergent adverse events (TEAE) per patient 
showed that a statistically significant increase in the 35 mg DRBB group comparing to the 5 mg IRBB 
group (p-value=0.0227). The sponsor’s Fisher exact test also showed a marginal statistically 
significantly increasing trend among the three treatment groups with the lowest number of TEAE in the 
5 mg IRBB group and the highest number of TEAE in the 35 DRBB group (p-value=0.0527).  
 
In sponsor’s 120-day safety update, the numbers of subject experienced at least one TEAE were 231 
subjects in the 5 mg IRBB dose group, 241 subjects in the 35 mg DRFB dose group, and 257 subjects 
in the 35 mg DRBB group. It was found that the number of subjects having TEAE was statistically 
significantly higher in the 35 mg DRFB dose group than that in the 5 mg IRBB dose group (p-value= 
0.0128 by the 2-sided Fisher exact test). 
 
Details on safety can be found in the Clinical reviewer’s report.  
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4.  FINDINGS IN SPECIAL/SUBGROUP POPULATIONS 
 
4.1 Age and Region 
 
Study subjects were classified by three age groups as shown in Table 4.1. Both the DR weekly doses 
showed a larger increase in the percent change from baseline BMD in younger age groups. However, 
the sample size of subjects with age ≥75 was too small (31 to 36) to make any meaningful conclusion 
by age subgroup. 
 
Table 4.1  Primary Efficacy Results by Age subgroups at Week 52 (LOCF): Study 2007008, 

 PE Population 

Age Group Statistics 5 mg IRBB Daily 
(N=270) 

35 mg DRFB Weekly 
(N=261) 

35 mg DRBB Weekly 
(N=271) 

N 127 107 118 
LS Mean 2.946 3.601 3.751 Age<65 Difference* 
(95% CI )  -0.655 (-1.536, 0.226) -0.805 (-1.661, 0.051) 

N 113 123 117 
LS Mean 3.429 3.406 3.457 65≤Age<75 

Difference* 
(95% CI )  0.023 (-0.850, 0.895) -0.028 (-0.911, 0.855) 

N 30 31 36 
LS Mean 2.689 2.271 2.169 Age≥75 Difference* 
(95% CI )  0.418 (-1.295, 2.130) 0.520 (-1.138, 2.177) 

Source: Reviewer’s analysis 
*: Difference is for 5 mg daily vs. 35 mg weekly using ANCOVA model including fixed effect of 
treatment, age group, pooled center, anticoagulant usage, age-group-by-treatment interaction, and 
a covariate of baseline.  

 
The study center effect was statistically significant in the main effect ANCOVA model. This indicates 
potential heterogeneity of efficacy responses across the 6 centers. However, within each of the 6 
centers, the treatment effects appear to be similar. The mean percent change from baseline BMD in 
lumbar spine was ranging from 2.489% in the US/Canada (139 subjects), 3.087% in Hungary (90 
subjects), 3.174% in Argentina (222 subjects), 3.197% in France and Belgium (64 subjects), 3.802% in 
Poland (147 subjects), and 3.928% in Estonia (140 subjects) .  
 
4.2 Reviewer’s comment on subgroup analysis 
 
Results of subgroups analyses are not powered to draw any meaningful statistical conclusion, mainly 
due to small number of subjects in subgroups. 
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5. SUMMARY AND CONCLUSIONS 
 
5.1 Statistical Issues and Collective Evidence 
 
There were no statistical issues noted regarding the statistical analysis of the data submitted. A total of 
91 subjects took two formulations of the 35 mg DR doses, but did not have any impact on the statistical 
analysis and the non-inferiority test in a sensitivity analysis by removing them from the data. The 
number of subjects reported TEAE in the 35 mg DRBB dose group was statistically higher than that in 
the 5 mg IRBB dose group. Details on the safety profile can be found in the clinical reviewer’s report.  
 
5.2 Conclusions and Recommendations 
 
The data from the non-inferiority Study 2007008 demonstrated that both the 35 mg DR weekly doses 
(35 mg DRFB, 35 mg DRBB) were non-inferior to the 5 mg IRBB daily dose in the increase of lumbar 
spine BMD in women at Week 52. 
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NDA:    22-560 
Drug Name:    , 35 mg delayed-release formulation 
Sponsor:    Procter and Gamble Pharmaceuticals, Inc 
Indications:  Treatment  of postmenopausal osteoporosis, 

  
Medical Officer:  Stephen R. Bienz, M.D., HFD-580 
Statistician:   Xin Fang, Ph.D., HFD-725  
Project Manager:   Karl J. Stiller 
Submission Date:   09/24/2009  
45 day Meeting Date:  11/03/2009 
 
 
A: Summary of Clinical Studies 
 
The objective of this filing review is to determine whether this NDA is sufficiently complete 
for substantive statistical review. As part of the determination, we looked at the format and 
contents of the safety and efficacy data sets that will allow us to perform pertinent statistical 
analysis as per study protocol.  

 Treatment of postmenopausal osteoporosis  
. One-year 

clinical study data from a two-year clinical study (Protocol 2007008) was submitted to 
support the efficacy of , 35 mg delayed-release formulation. The title of Study 
2007008 is: 
 

• A Non-inferiority Comparison of 35 mg Delayed-release Risedronate, Administered 
Once weekly Either Before or After Breakfast, and 5 mg Immediate-release 
Risedronate, Administered Once-daily Before Breakfast, in the Treatment of 
Postmenopausal Osteoporosis as Assessed Over 2 Years; a Phase III, Multicenter, 
Double-blind, Double-dummy, Randomized, Active-controlled, Parallel-group Study 

 
The primary objectives of this study is to assess the noninferiority of risedronate as a 35 mg 
DR once-a-week regimen administered immediately following breakfast (35 mg DRFB), 
compared to the 5 mg immediate-release (IR) daily regimen administered at least 30 minutes 
before breakfast (5 mg IRBB). If the DRFB regimen is noninferior to the IRBB regimen, the 
noninferiority of the 35 mg DR once-a-week regimen administered at least 30 minutes 
before breakfast (35 mg DRBB) will be assessed. The primary efficacy endpoint is the 
percent change from baseline in lumbar spine BMD at Week 52. The sponsor claimed that 
the 35 mg DRFB and 35 mg DRBB regimen were both noninferior to the 5 mg IRBB 
regimen with respect to mean percent change from baseline in lumbar spine BMD at 
Endpoint as shown in following table.  

Lumbar Spine BMD - Percent Change from Baseline (Least Squares Means) 
Statititics 5 mg IRBB Daily 

(N=307) 
35 mg DRFB Weekly 
(N=307) 

35 mg DRBB Weekly 
(N=308) 

Baseline LS mean (g/cm2) 0.757 0.758 0.758 
Endpoint LS mean change 3.118 3.352 3.414 
LS mean difference (95% C.I.)  -0.233 (-0.816, 0.349) -0.296 (-0.873, 0.281) 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b
) 

(6)
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B: Conclusion 
 
After the preliminary review of the submission for the following items in the checklist, we 
found that the sponsor submitted required analysis datasets, tabulation datasets and 
associated documentations. From statistical perspective, this NDA is fileable.  
  

 Content Parameter Yes No NA Comments 
1 Index is sufficient to locate necessary reports, tables, data, etc. √    

2 ISS, ISE, and complete study reports are available (including 
original protocols, subsequent amendments, etc.) 

  √ Only one Phase-III 
study 

3 Safety and efficacy were investigated for gender, racial, and 
geriatric subgroups investigated (if applicable). 

√   Data are from all female 
patients. 

4 Data sets in EDR are accessible and do they conform to 
applicable guidances (e.g., existence of define.pdf file for data 
sets). 

√    

 
Content Parameter (possible review concerns for 74-day letter) Yes No NA Comment 
Designs utilized are appropriate for the indications requested.  √  

Endpoints and methods of analysis are specified in the protocols/statistical 
analysis plans. 

√    

Interim analyses (if present) were pre-specified in the protocol and 
appropriate adjustments in significance level made.  DSMB meeting 
minutes and data are available. 

  √  

Appropriate references for novel statistical methodology (if present) are 
included. 

  √  

Safety data organized to permit analyses across clinical trials in the 
NDA/BLA. 

√    

Investigation of effect of dropouts on statistical analyses as described by 
applicant appears adequate. 

√    

 
 
 

Xin Fang        11/12/2009 
Reviewing Statistician                  Date 
 
Mahboob Sobhan       11/12/2009 
Supervisor/Team Leader      Date 
 

(b) (4)
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