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This memorandum presents the Team Leader’s summary of statistical issues and 
recommendations as discussed with the Clinical Review Team during the course of this 
NDA review.  The three main issues are the change in the primary analysis populations 
made after the enrollment period for studies 01 and 02; the disproportionate number of 
placebo patients in study 02 who had normal histology; and the data quality of study 02 
as reflected by four sites with major GCP violations.  
 
Change in primary analysis population 
 
Performing the efficacy analysis on only histology positive subjects is consistent with 
antimicrobial trials where this is done in a prospective fashion.  From a statistical 
perspective, a diagnostic test conducted prior to randomization that conclusively 
identifies disease (in this case, active UC) would in theory not invalidate the 
randomization and should be acceptable provided the blind was maintained and critical 
study milestones were well documented. The sponsor’s change to their SAP identifying 
the primary analysis to include only subjects with positive histology at baseline was made 
after completion of study enrollment but well before database lock and unblinding, and 
the sponsor’s data management procedures appear adequate.  The sponsor’s rationale for 
the change was based on release of new EMA guidelines, while the studies were ongoing, 
which state in part that absence of histological evidence excludes a diagnosis of active 
colitis.   There does not appear to be a clear potential source of bias that should override 
the use of the modified analysis population to judge the efficacy of this product. 
 
Placebo subjects with normal histology 
 
In study 02, a larger-than-expected number of placebo subjects had normal histology at 
baseline.  In randomizing, one would expect baseline characteristics to be balanced across 
treatment groups.   Imbalances however do occur in trials, and it should not be supposed 
that any particular imbalance invalidates the randomization or that the randomization 
process was flawed.  The imbalance may have occurred by chance or it may suggest that 
there were other procedural problems in study 02 possibly tied in with the sites that were 
identified by the sponsor to have critical GCP issues.   The sponsor re-examined their 
randomization process for study 02 and concluded it functioned as intended.   Since the 
primary analysis population excludes subjects with normal baseline histology, this would 
not be an issue unless one was convinced the randomization process was biased, and this 
does not appear to be the case.  
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Study 02 site violations 
 
The GCP violations and the imbalance of placebo subjects with normal histology raise a   
cautionary note regarding the quality of results from study 02.   The removal of protocol 
violators from the primary analyses is inconsistent with statistical review practice as 
protocol violators would typically be removed from a per-protocol data set not an ITT or 
modified ITT data set.  However, in this case, the site violations are major ones, 
including missing source data, so removal may be justified.  Since the randomization was 
centrally controlled in blocks of size 4, it cannot be expected that treatment group 
balances would occur within site and hence removal of sites from the primary analysis 
may bias the efficacy results; however, a similar treatment effect size is shown with or 
without sites removed.   
 
Conclusions and recommendations for labeling 
 
There appears to be adequate documentation supporting the sponsor’s change to the 
primary analysis population to include subjects with positive histology at baseline, and 
the introduction of bias due to this change is not evident.  Based on this analysis 
population, both studies show statistically significant results, each with an effect of about 
10%.  Study 02 has the GCP violation issues as well as the apparent randomization 
imbalance in subjects with normal histology; for these reasons, this study should be 
considered supportive to the principle trial, study 01.   
  
The overall level of statistical evidence of efficacy based on both studies is, in this 
reviewer’s opinion, sufficient to support a recommendation for product approval by the 
Clinical Team.   
 
Labeling should specifically identify an indicated population based on positive results 
from mucosal biopsy to identify active UC.  The clinical trials section of labeling should 
describe the studies as originally designed but should present results for only the biopsy 
positive subjects.  The nature of the site violations for study 02 would support removal of 
these sites from the analysis tables.  
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1.         EXECUTIVE SUMMARY 
 
1.1 Conclusions and Recommendations 

The sponsor submitted two induction trials (Study CB-01-02/01 and CB-01-02/02) and one 
maintenance trial (Study CB-01-02/04). 

Study CB-01-02/01 showed that in the sponsor’s ITT population, the percentage of patients 
achieving clinical remission at Week 8 in the budesonide MMX 9 mg group was significantly 
greater than the percentage of patients in the placebo group. Remission rates for budesonide 
MMX 6 mg was numerically greater than placebo, but the difference did not reach statistical 
significance. 

For both secondary endpoints (rate of clinical improvement and rate of endoscopic 
improvement), the rates were numerically higher in the budesonide MMX 9 mg group than in the 
placebo group, but the differences failed to reach statistical significance. 

Study CB-01-02/02 conducted in Europe was problematic with regard to the sponsor’s ITT 
population. The sponsor’s ITT population excluded four sites with significant GCP violations, 
and significantly more patients were excluded from the placebo group compared to the 
budesonide MMX 9 mg group (31.0% vs. 13.5%) mainly due to normal histology at baseline. 

 
Results for this study in sponsor’s ITT population tended to biased against placebo and might not 
be interpretable statistically with placebo. 
 
Study CB-01-02/02 showed that in the sponsor’s ITT population, the percentage of patients in 
clinical remission at Week 8 was significantly higher for patients receiving budesonide MMX 9 
mg than for patients receiving placebo.  

For both secondary endpoints (rate of clinical improvement and rate of endoscopic 
improvement), the rates were numerically higher in the budesonide MMX 9 mg group than in the 
placebo group, but the differences failed to reach statistical significance. 

 
The sponsor’s ITT population did not include all randomized patients. It included all randomized 
patients who received at least one dose of study drug, had no major entry criteria (e.g., a C. 
difficile infection during screening) or GCP violations, and had mucosal histology consistent 
with active UC at baseline.  
 
This reviewer performed “true” ITT analyses including all randomized patients for both studies 
(CB-01-02/01 and CB-01-02/02). Results showed that remission rates for budesonide MMX 9 
mg was numerically greater than placebo for both studies, but differences did not reach statistical 
significance for this “true” ITT population. The treatment differences between budesonide MMX 
9 and placebo were 6.3% with 95% CI (-2%, 15.0%) and 3.2% with 95% CI (-5.6%, 12.1%) for 
Study CB-01-02/01 and Study CB-01-02/02, respectively.   
 
In Study CB-01-02/01, the number of patients with normal histology at baseline was comparable 
among treatment groups. Rate of clinical remission for budesonide MMX9 mg group was 
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numerically higher that for placebo for patients with positive baseline histology (18.5% vs. 
8.2%) with nominal p-value of 0.0238 (Fisher’s exact test). 
 
In Study CB-01-02/01, 5 of 6 placebo patients with normal histology at baseline had clinical 
remission. None of the 3 budesonide MMX 9 mg patients with normal histology at baseline had 
clinical remission. The p-value changed from 0.0238 in “positive histology” population to 
0.1365 in the reviewer’s “true” ITT population. So, the p-value for the sponsor’s ITT analysis 
was at best at borderline significant compared to the pre-specified threshold of 0.025. .     
 
In Study CB-01-02/02, statistically significant more placebo patients with normal histology at 
baseline were observed as compared to other treatment groups. So, results from the sponsor’s 
ITT analysis excluding patients with normal histology might not be statistically interpretable. 
The rate of clinical remission for the budesonide MMX 9 mg group was numerically higher than 
that for placebo for patients with positive baseline histology (16.7% vs. 6.3%) with nominal p-
value of 0.0308 (Fisher’s exact test). The p-value changed from 0.0308 in the “positive 
histology” population to 0.4746 in “true” ITT population. Results from the sponsor’s ITT 
analysis might not be considered robust. 
 
Furthermore, since the sponsor’s ITT analysis excluded all patients with normal histology at 
baseline, the sponsor’s ITT analysis should not be considered as a modified ITT analysis but a 
subgroup analysis for patients with abnormal histology at baseline. Basing the primary analysis 
on the subgroup of patients with abnormal histology was not pre-specified in the original 
protocols but was introduced in the SAP after study enrollment but before database lock. 
Without clear pre-specification, this subgroup analysis should be considered as exploratory and 
hypothesis generating in nature. 
 
For the maintenance trial (Study CB-01-02/04), the SAP stated that this study was an exploratory 
in nature with no formal sample size calculation. This study was not powered to show 
statistically significant differences between budesonide MMX 6 mg and placebo. So, this study 
should be considered as an exploratory study.  
 
In conclusion, for induction, both studies (Study CB-01-02/01 and Study CB-01/02/02) did not 
provide substantially statistical evidence demonstrating superiority of the budesonide MMX 9 
mg over placebo for all randomized population. For patients with positive histology at baseline, 
the budesonide MMX 9 mg was numerically better than placebo. But, subgroup of patients with 
positive histology was not pre-specified in the protocol. Without clear pre-specification, this 
subgroup analysis should be considered exploratory and hypothesis generating in nature. 
 
1.2. Brief Overview of Clinical Studies 
 
1.2.1 Study CB-01-02/01 
 
This is a Phase 3, multicenter, randomized, double-blind, double-dummy, placebo controlled, 
parallel-group study comparing budesonide MMX (6 mg and 9 mg) with placebo in patients with 
active, mild or moderate UC. A reference arm using Asacol® (hereafter referred to as Asacol) 
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2400 mg (2 x 400 mg tablets TID) was also included. To maintain the blind, placebos for both 
budesonide MMX and Asacol were given in each treatment group. 
 
The primary objective of this study is to evaluate the efficacy and safety of oral budesonide 
MMX® (hereafter referred to as budesonide MMX) 6 mg and 9 mg extended-release tablets 
when compared with placebo in patients with active, mild or moderate ulcerative colitis (UC) 
after 8 weeks of treatment. 
 
Efficacy was assessed using the 4-component Ulcerative Colitis Disease Activity Index 
(UCDAI) score, UCDAI sub-scores for stool frequency and rectal bleeding, endoscopic and 
histologic assessment of the colonic mucosa. 
 
The primary endpoint was clinical remission after 8 weeks of treatment. Clinical remission was 
defined as meeting all of the following criteria: 
•  UCDAI score of ≤ 1, with subscores of 0 for both rectal bleeding and stool frequency 
•  A normal mucosa (with no evidence of friability) by endoscopy at the end of Week 8 
•  A ≥ 1-point reduction in the endoscopy score from baseline to the end of Week 8 
 
Colonoscopies were required for the evaluation of the mucosa at both Screening and Week 8. 
 
With objection from the FDA, the sponsor modified the definition of the primary analysis 
population for efficacy as follows: 
 

 
 
Study CB-01-02/01 was performed at 108 centers throughout the US, Canada, Mexico, and 
India.  
 
1.2.2 Study CB-01-02/02 
 
The study design of this study was nearly identical to Study CB-01-02/01. Both studies were 
randomized, double-blind, double-dummy, placebo-controlled, parallel group, multicenter 
studies which evaluated up to 8 weeks of once daily therapy with budesonide MMX 9 mg and 6 
mg and placebo in adult patients with active, mild to moderate ulcerative colitis. The studies 
shared identical entry criteria and identical primary, secondary, and other efficacy endpoints. 
 
The only difference between the two studies was the addition of different, non-powered active 
reference arms; CB-01-02/01 included Asacol® (mesalamine [hereafter referred to as Asacol]) 
2400 mg while CB-01-02/02 included Entocort EC (budesonide) 9 mg. The dosage strength of 
Entocort EC that was used in study CB-01-02/02 is approved in the US for treatment of CD and 
was included as an active comparator to compare localized GI delivery of budesonide. The 
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dosage strength of Asacol that was used in study CB-01-02/01 is approved in the US for 
treatment of active mild to moderate UC and for maintenance of remission of UC. Asacol was 
included in CB-01-02/01 to provide a study design that was similar to that of CB-01-02/02.  
 
Both studies were powered for the comparisons of budesonide MMX 9 mg and 6 mg arms to 
placebo and were adjusted for multiplicity, but were not powered for comparisons between 
budesonide MMX and the active reference groups. 
 
Study CB-01-02/02 was performed at 69 centers throughout Western and Eastern Europe, Israel, 
and Australia. 

 
1.2.3 Study CB-01-02/04 
 
Additionally, a 12-month, double-blind, placebo-controlled Phase III study enrolling patients 
achieving remission in any of the previous three Phase III studies followed 123 patients for up to 
12 months with the objective of assessing long-term safety and maintenance of remission with 
budesonide MMX 6 mg. 
 
The SAP stated that this study was an exploratory in nature and such there was no formal sample 
size calculation. It is planned that approximately 150 patients will be randomized, giving 75 
patients per treatment group. 
 
The SAP also stated that this study is not powered to show statistically significant differences 
between budesonide MMX and placebo. So, this study should be considered as exploratory 
study.  
 
Furthermore, the SAP stated that the primary efficacy endpoints are clinical remission at 1, 3, 6, 
9 months and at the End of Study/Early Withdrawal Visit. 
 
If no multiplicity adjustments were to be applied to primary efficacy endpoints, results for 
primary efficacy endpoints should be considered exploratory. 

So, Study CB-01-02/04 should be considered as exploratory.  
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1.3 Statistical Issues and Findings 

The sponsor submitted two induction trials (Study CB-01-02/01 and CB-01-02/02) and one 
maintenance trial (Study CB-01-02/04). 

Study CB-01-02/01 showed that in the sponsor’s ITT population, the percentage of patients 
achieving clinical remission at Week 8  in the budesonide MMX 9 mg group was significantly 
greater than the percentage of patients in the placebo group. Remission rates for budesonide 
MMX 6 mg was numerically greater than placebo, but the difference did not reach statistical 
significance. 

Result of subgroup analysis of rate of clinical remission at Week 8 was inconsistent between ≤42 
years vs. > 42 years (1.2% vs. 21.0%). 

For both secondary endpoints (rate of clinical improvement and rate of endoscopic 
improvement), the rates were numerically higher in the budesonide MMX 9 mg group than in the 
placebo group, but the differences failed to reach statistical significance. 

Study CB-01-02/02 conducted in Europe was problematic with the sponsor’s ITT population. 
Sponsor’s ITT population excluded significantly more patients in placebo than in budesonide 
MMX 9 mg group (31.0% vs. 13.5%) mainly due to normal histology at baseline. 

 
Results for this study in sponsor’s ITT population tended to biased against placebo and might not 
be interpretable with placebo. 
 
Study CB-01-02/02 showed that in the sponsor’s ITT population, the percentage of patients in 
clinical remission at Week 8 was significantly higher for patients receiving budesonide MMX 9 
mg than for patients receiving placebo.  

For both secondary endpoints (rate of clinical improvement and rate of endoscopic 
improvement), the rates were numerically higher in the budesonide MMX 9 mg group than in the 
placebo group, but the differences failed to reach statistical significance. 

 
The sponsor’s ITT population did not include all randomized patients. It included all randomized 
patients who received at least one dose of study drug, had no major entry criteria (e.g., a C. 
difficile infection during screening) or GCP violations, and had mucosal histology consistent 
with active UC at baseline.  
 
The sponsor’s ITT population was not pre-specified in the protocol but was pre-specified in the 
protocol. But, proposed SAP excluding patients with normal histology at baseline and critical 
GCP violations was submitted FDA just 17 days before the last patient out. The SAP was 
finalized about 5 months after last patient out. The SAP did not stated clearly which analysis 
(randomized or ITT) was to be the primary efficacy analysis. In the Teleconference dated April 
13, 2010, the agency clearly stated that “true” ITT analysis should be considered as the primary 
efficacy analysis. The agency assumed the primary analysis was to be based the as-randomized 
and recommended the sposnor’s ITT analysis would be a sensitivity analysis to support the 
primary analysis. 
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In the pre-NDA meeting on May 31, 2011, the Agency restated that the “true” ITT population 
should be used as the primary analysis population.   
 
This reviewer performed “true” ITT analysis including all randomized patients for both studies 
(CB-01-02/01 and CB-01-02/02). Results showed that remission rates for budesonide MMX 9 
mg was numerically greater than placebo for both studies, but differences did not reach statistical 
significance for “true” ITT population. The treatment differences between budesonide MMX 9 
and placebo were 6.3% with 95% CI (-2%, 15.0%) and 3.2% with 95% CI (-5.6%, 12.1%) for 
Study CB-01-02/01 and Study CB-01-02/02, respectively.   
 
In Study CB-01-02/01, the number of patients with normal histology at baseline was comparable 
among treatment groups. Rate of clinical remission for budesonide MMX9 mg group was 
numerically higher that for placebo for patients with positive baseline histology (18.5% vs. 
8.2%) with nominal p-value of 0.0238 (Fisher’s exact test). 
 
In Study CB-01-02/01, 5 of 6 placebo patients with normal histology at baseline had clinical 
remission. None of 3 budesonide MMX 9 mg patients with normal histology at baseline had 
clinical remission. The p-value changed from 0.0238 in “positive histology” population to 
0.1365 in “true” ITT population. So, the p-value for the sponsor’s ITT analysis was at best at 
borderline significant.     
 
In Study CB-01-02/02, statistically significant more placebo patients with normal histology at 
baseline were observed as compared to other treatment groups. So, results from the sponsor’s 
ITT analysis excluding patients with normal histology might not be interpreted statistically. Rate 
of clinical remission for budesonide MMX 9 mg group was numerically higher than that for 
placebo for patients with positive baseline histology (16.7% vs. 6.3%) with nominal p-value of 
0.0308 (Fisher’s exact test). The p-value changed from 0.0308 in “positive histology” population 
to 0.4746 in “true” ITT population. Results from the sponsor’s ITT analysis might not be robust. 
 
Furthermore, the sponsor’s ITT analysis excluded all patients with normal histology at baseline. 
So, the sponsor’s ITT analysis should not be considered as a modified ITT analysis but a 
subgroup analysis for patients with abnormal histology at baseline. Subgroup of patients with 
abnormal histology was not pre-specified in the protocol. 
 
Without clear pre-specification, this subgroup analysis should be considered as exploratory and 
hypothesis generating in nature. 
 
For maintenance trial (Study CB-01-02/04), the SAP stated that this study was an exploratory in 
nature and such there was no formal sample size calculation. This study was not powered to 
show statistically significant differences between budesonide MMX 6 mg and placebo. So, this 
study should be considered as an exploratory study.  
 
In conclusion, for induction, both studies (Study CB-01-02/01 and Study CB-01/02/02) did not 
provide substantially statistical evidence demonstrating superiority of the budesonide MMX 9 
mg over placebo for total population. For patients with positive histology at baseline, the 

Reference ID: 3235942



11 
 

budesonide MMX 9 mg was numerically better than placebo. But, subgroup of patients with 
positive histology was not pre-specified in the protocol. Without clear pre-specification, this 
subgroup analysis should be considered as exploratory and hypothesis generating in nature. 
 
For maintenance, Study CB-01-02/04 was designed as exploratory in nature. Results cannot be 
interpreted statistically 
 
2. INTRODUCTION 
 
2.1 Overview 
 
Budesonide MMX 9 mg tablet is an enteric coated, extended release, oral dosage formulation 
designed for the induction of remission in adult patients with active, mild to moderate ulcerative 
colitis (UC). UC is a chronic, relapsing/remitting inflammatory bowel disease (IBD) involving 
the colorectal mucosa. To provide an enhanced standard of treatment for UC, budesonide, a 
topically-active glucocorticosteroid, was selected as the active ingredient and combined with the 
novel, patented multimatrix (MMX) delivery technology. 
 
The sponsor seeks marketing approval for budesonide MMX 9 mg for induction of remission in 
patients with active, mild to moderate ulcerative colitis. 
 
2.2 Data Sources 
 
The sponsor has submitted four Phase III studies, CB-01-02/01 and CB-01-02/02, CB-01-02/06, 
and CB-01-02/04. Studies CB-01-02/01 and CB-01-02/02 were submitted as two adequate well-
controlled studies CB-01-02/01 and CB-01-02/02) for induction of  remission in patients with 
active, mild to moderate UC. CB-01-02/01 was conducted in the US, Canada, Mexico and India 
while CB-01-02/02 was conducted in Europe, Russia, Israel, and Austria. With the exception of 
the reference comparator arm (Asacol in CB-01-02/01 and Entocort in CB-01-02/02), these two 
studies were identical in design. CB-01-02/06 was an open-label efficacy and safety study in 
patients with mild to moderate, active ulcerative colitis. CB-01-02/04 was a 12 month, double-
blind, placebo-controlled Phase III extension study in maintenance of remission in subjects with 
ulcerative colitis.  
 
These four studies were entitled as follows: 
 
• Protocol CB-01-02/01: Efficacy and Safety of New Oral Budesonide MMX  (CB—01-

02) 9  mg and 6 mg Extended Release Tablet Formulation in Patients with Mild or 
Moderate Active Ulcerative Colitis – A Multicenter, Randomized, Double-Blind, 
Double-Dummy, Comparative Study versus Placebo, with An Additional Reference Arm 
Evaluating Asacol 2400 mg. 

 
•   Protocol CB-01-02/02: Efficacy and Safety of Oral Budesonide MMX (CB-01-02) 6 mg 

and 9 mg Extended Release Tablet Formulation in Patients with Mild or Moderate Active 
Ulcerative Colitis – A Multicenter, Randomized, Double-Blind, Double-Dummy, 
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Comparative Study versus Placebo, with an Additional Reference Arm Evaluating 
Entocort EC. 

 
•   Protocol CB-01-02/04: Randomized, Double-Blind, Multi-Center, Twelve Month 

Extension Study to Evaluate the Safety and Efficacy of Daily Budesonide MMX 6 mg vs. 
Placebo in the Maintenance of Remission in Subjects with Ulcerative Colitis. 

 
• Protocol CB-01-02/06: A Multicenter, Open-Label Efficacy and Safety Study of Oral 

Budesonide MMX 9 mg Extended Release Tablets in Patients with Mild to Moderate, 
Active Ulcerative Colitis  

 
The Statistical Analysis Plan (SAP) for Study CB-01-2/04 stated that this study is an exploratory 
in nature and such there is no formal sample size calculation.  
 
The SAP also stated that this study is not powered to show statistically significant differences 
between budesonide MMX and placebo. So, this study should be considered as an exploratory 
study.  
  
This review mainly focuses two induction studies (CB-01-02/01 and CB-01-02/02). Some 
comments are also provided on Study CB-01-02/04. 
 
The original submission was submitted in eCTD and dated December 14, 2011. 
 
The electronic submission is located at \\Cdsesub1\evsprod\NDA203634\0000. 
 
The sponsor submitted responses to requests for information dated March 9, 2012, March 26, 2012 
May 2, 2012, May 9, 2012, May 29, 2012, and July 20. 2012. 
 
3.  STATISTICAL EVALUATION 
 
3.1 Evaluation of Efficacy 
 
3.1.1 Study CB-01-02/01 
 
3.1.1.1 Study Design 
 
This is a Phase 3, multicenter, randomized, double-blind, double-dummy, placebo controlled, 
parallel-group study comparing budesonide MMX (6 mg and 9 mg) with placebo in patients with 
active, mild or moderate UC. A reference arm using Asacol® (hereafter referred to as Asacol) 
2400 mg (2 x 400 mg tablets TID) was also included. To maintain the blind, placebos for both 
budesonide MMX and Asacol were given in each treatment group. 
 
The primary objective of this study is to evaluate the efficacy and safety of oral budesonide 
MMX® (hereafter referred to as budesonide MMX) 6 mg and 9 mg extended-release tablets 
when compared with placebo in patients with active, mild or moderate ulcerative colitis (UC) 
after 8 weeks of treatment. 
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The secondary objective is to evaluate the clinical improvement and endoscopic improvement of 
budesonide MMX 6 mg and 9 mg oral tablets when compared with placebo in patients with 
active, mild or moderate UC after 8 weeks of treatment 
 
The other objective is to evaluate symptom resolution; histologic healing; improvement in the 
Clinical Activity Index (CAI); changes in C-reactive protein (CRP) and the erythrocyte 
sedimentation rate (ESR); improvement in the Inflammatory Bowel Disease-Quality of Life 
(IBD-QoL) questionnaire after 8 weeks of treatment 
 
A full colonoscopy was performed at Screening and Visit 5 (Day 56). At Screening and Visit 5, 
three biopsies were taken from the colonic lesions considered as most severe during each 
endoscopy. Each bioptic specimen was examined by a histopathologist in terms of severity of 
enterocytes and crypt changes, and the cellularity of the lamina propria. All biopsy sample 
evaluations was performed at the central laboratory.   
 
Key inclusion criteria were: 
 

1.  Male or female patients; 18-75 years old 
2.  Diagnosed with UC in active phase, of mild to moderate severity with an Ulcerative 

Colitis Disease Activity Index (UCDAI) score ≥ 4 and ≤ 10 according to Sutherland and 
suffering from UC for at least 6 months. 

 
Eligible patients underwent a 2-day washout period and were then randomized to one of the 
following four treatment groups: 
 
•  Placebo 
•  Budesonide MMX 9 mg 
•  Budesonide MMX 6 mg 
•  Asacol 
 
Study drug was to be given as follows: 
 
Placebo:   One budesonide MMX-matching placebo tablet once daily in the 

morning, after breakfast; two Asacol-matching over-encapsulated 
placebo tablets three times daily, after breakfast, lunch, and dinner 

 
 Budesonide MMX 9 mg: One budesonide MMX 9 mg tablet once daily in the morning, after 

breakfast; two Asacol-matching over-encapsulated placebo tablets 
three times daily, after breakfast, lunch, and dinner 

Budesonide MMX 6 mg:  One budesonide MMX 6 mg tablet once daily in the morning, after 
breakfast; two Asacol-matching over-encapsulated placebo tablets 
three times daily, after breakfast, lunch, and dinner 

Asacol:  One budesonide MMX-matching placebo tablet once daily in the 
morning, after breakfast; two Asacol 400 mg over-encapsulated tablets 
three times daily, after breakfast, lunch, and dinner 
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Five study visits were scheduled: Screening (Visit 1), Day 1 (Visit 2), and at the end of Weeks 2 
(Visit 3), 4 (Visit 4), and 8 (Visit 5) or Final Visit. 
 
Efficacy was assessed using the 4-component Ulcerative Colitis Disease Activity Index 
(UCDAI) score, UCDAI sub-scores for stool frequency and rectal bleeding, endoscopic and 
histologic assessment of the colonic mucosa, changes in CRP levels and ESR, scores from the 
32-item IBD-QoL, and scores from the 7-component CAI. 
 
UCDAI was assessed at Screening and at Visit 5 (Day 56). The UCDAI is comprised of four 
components (stool frequency, rectal bleeding, mucosal appearance and physician’s rating of 
disease activity. Stool frequency and rectal bleeding were based on information recorded in the 
patient diaries, and mucosal appearance was based on colonoscopy results. The total UCDAI 
score is the sum of the scores for all four components. To be eligible for the study, patients were 
required to have a total UCDAI score of ≥ 4 and ≤ 10 according to the Sutherland method 
(Sutherland, 1987) for determining disease activity. Investigators were instructed to determine 
study eligibility using the most severe episode (highest score) of stool frequency and rectal 
bleeding that were recorded in the patient diary during the last 7 calendar days prior to Visit 2. 
Stool frequency and rectal bleeding diary entries on the colonoscopy and colonoscopy 
preparation days were not included in the 7 days used to determination of the UCDAI 
score. 
 
Several key opinion leaders indicated that the UCDAI score was best understood and interpreted 
when the scores for stool frequency and rectal bleeding are based the average of the 3 days that 
were closest to Visit 5 and occurred within the first 5 days before Visit 5. This methodology was 
also confirmed by reviewing the results of recent UC trials (Kamm, 2007; Lichtenstein, 2007). 
Therefore, to be most meaningful clinically, remission status at Visit 5 (Day 56) was based on 
the average of the 3 days closest to Visit 5 that: 1) were closest to Visit 5, 2) did not have 
missing diary data, and 3) occurred within the first 5 non-colonoscopy related days closest to 
Visit 5). 
 
Safety was assessed by monitoring treatment-emergent adverse events (AEs), treatment-
emergent serious AEs (SAEs), potential glucocorticoid effects, vital signs (pulse, systolic and 
diastolic blood pressure, temperature), clinical laboratory test results (including morning plasma 
cortisol), and physical examination findings. 
 
Patients were considered to have completed the study if they completed 8 weeks of treatment. 
Patients withdrawn from the study before completion of Week 8 were asked to undergo the Final 
Visit as soon as possible after withdrawal. 
 
With objection from the FDA, the sponsor modified the definition of the primary analysis 
population for efficacy as follows: 
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The following analysis populations were defined: 
 
Safety:  All patients who received at least one dose of the study drug 
Intent-to-Treat (ITT):  All randomized patients who received at least one dose of the study drug, 

had no major entry criteria (e.g., a C. difficile infection during screening) 
or GCP violations, and had mucosal histology consistent with active UC at 
baseline. 

Per-protocol (PP):  All patients in the ITT who completed the study without major protocol 
violations. 

Sensitivity:  All randomized patients who received at least 1 dose of the study drug, 
and had mucosal histology consistent with active UC at baseline; this 
population was defined after the database was unblinded. 

 
The ITT population was the primary population for the analysis of all efficacy endpoints. 
Patients in the ITT population were analyzed according to their randomized treatment 
assignment. 
 
The PP population was used for a secondary analysis of the primary and secondary endpoints. 
Patients in the PP population were analyzed according to their randomized treatment assignment.  
 
The Sensitivity population was used for supplementary analysis of the primary endpoint (clinical 
remission), both secondary endpoints (clinical improvement and endoscopic improvement), and 
two other endpoints (symptom resolution and histologic healing).  
 
Since the sensitivity population was defined after the data were unblended, this reviewer think 
that results from the sensitivity analyses for primary and secondary endpoints should be 
considered as exploratory. Results from this sensitivity population will not be discussed in this 
review. 
  
The primary endpoint was clinical remission after 8 weeks of treatment. Clinical remission was 
defined as meeting all of the following criteria: 
•  UCDAI score of ≤ 1, with subscores of 0 for both rectal bleeding and stool frequency 
•  A normal mucosa (with no evidence of friability) by endoscopy at the end of Week 8 
•  A ≥ 1-point reduction in the endoscopy score from baseline to the end of Week 8 
 
Colonoscopies were required for the evaluation of the mucosa at both Screening and Week 8. 
 
Secondary Endpoints are: 
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•  Clinical improvement, defined as a ≥ 3-point improvement in UCDAI from baseline to the 
end of Week 8 

•  Endoscopic improvement, defined as a ≥ 1-point improvement in the mucosal appearance 
subscore from baseline to the end of Week 8 

 
Other endpoints are symptom resolution (UCDAI stool frequency and rectal bleeding subscores 
of 0), histologic healing (total histologic score of ≤ 1 for all biopsy specimens), ESR,CRP; IBD-
QoL scores; CAI score ≤ 4, and treatment failure defined as a worsening of clinical conditions 
(worsening of UC), which, in the opinion of the Investigator, required immediate specific 
medical treatment). 
 
A non-powered active reference arm, Asacol® (mesalamine [hereafter referred to as Asacol]) 
2400 mg, was included in study CB-01-02/01. The dosage strength of Asacol that was used in 
study CB-01-02/01 is approved in the US for treatment of active mild to moderate UC and for 
the maintenance of remission of UC.  
 
This study was powered for the comparisons between budesonide MMX 9 mg and placebo and 
between budesonide 6 mg and placebo. They were adjusted for multiplicity, but were not 
powered for comparisons between budesonide MMX and the active reference groups. 
 
Study CB-01-02/01 was performed at 108 centers throughout the US, Canada, Mexico, and India 
and conducted from August 20, 2008 to May 28, 2010..  
 
3.1.1.2 Sponsor’s Analysis 
 
A total of 509 patients were randomized (129 placebo, 127 MMX 9 mg, 126 MMX 6 mg, and 
127 Asacol).  
 
A total of 489 patients were included in the sponsor’s ITT population: placebo, n = 121; 
budesonide MMX 9 mg, n = 123; budesonide MMX 6 mg, n = 121; and Asacol 2400 mg, n = 
124. 
 
A total of 20 patients were excluded in the sponsor’s ITT population (8 placebo; 4 MMX 9 mg; 5 
MMX 6 mg; and 3 Asacol). The sponsor’s ITT analysis excluded 17 patients with normal 
histology at baseline ((6 placebo; 3; MMX 9 mg; 5 MMX 6 mg; 3 Asacol). A total of 3 patients 
were excluded in the sponsor’s ITT population (2 placebo; 1 MMX 9 mg) for infectious colitis at 
entry. Summary of patients excluded from the sponsor’s ITT analysis population is given below.   
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3.1.1.2.1 Sponsor’s Rationale for Exclusions for the Sponsor’s ITT Analysis Population 
 
The sponsor provided a detailed rationale for exclusions based on 1) major entry criteria 
violations (confirmation of infectious colitis at the time of randomization), 2) presence of normal 
histology at baseline (and thus, non-active UC), and 3) major violations of GCP.    
 
Sponsor’s rationale for exclusions for the sponsor’s ITT analysis population briefly summarized 
below. 
 
•  The exclusion of patients with infectious colitis at study entry was a pre-specified exclusion 

criterion in the study protocol. Compared to UC, infectious colitis may present with similar 
signs and symptoms and can be difficult to distinguish endoscopically from UC. 

 
•  Analysis of efficacy in patients with active disease based on histology is supported by the 

scientific literature (Riley, 1991; Robert, 2004; Stange, 2008; Travis, 2008; Thomas, 2009). 
The requirementfor performing mucosal biopsies at screening was prospectively incorporated 
in the study protocols. The exclusion of patients with normal histology from the ITT analysis 
was prospectively defined in the SAP. Exclusion of patients with normal histopathology 
allows for the accurate assessment of the treatment effect of budesonide MMX on the 
intended patient population. The application of this exclusion did not introduce bias because: 
 
•  In all instances, baseline mucosal biopsies were sampled prior to randomization 
• All histopathology assessments were made in a completely objective manner by a blinded 

pathologist at a central laboratory using the standardized scoring system described by 
Saverymuttu (Saverymuttu, 1986). Thus, all patients received equal scrutiny for the 
presence (or absence) of active UC. 

•  All patients who were discovered to have had normal histopathology (no active UC) were 
removed from the ITT analysis population prior to database lock and unblinding. 

 
•  The exclusion of patients from study sites where GCP violations were identified is consistent 

with ICH Guidelines which mandate that any results obtained in substantial noncompliance 
with GCP must be excluded. These exclusions were planned for consistency with study CB-
01-02/02. In the current study, CB-01-02/01, no patients were excluded for this reason. 
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3.1.1.2.2 Planned Analysis 

For primary endpoint analyses, clinical remission rates were compared between each budesonide 
MMX treatment group and the placebo group using the Chi-square test. Patients with missing 
data that precluded the determination of remission status were considered as not having met the 
endpoint (using a worst case imputation method).  
 
Because both budesonide MMX groups were tested in parallel, the two primary endpoint 
comparisons were conducted at the α = 0.025 level of significance. 
 
For secondary endpoints analyses, clinical improvement (secondary endpoint 1) and endoscopic 
improvement (secondary endpoint 2) were analyzed hierarchically in the ITT and PP 
populations. If at least one primary endpoint comparison was statistically significant, clinical 
improvement was to be compared between each budesonide MMX dose group and placebo. If at 
least one comparison of clinical improvement was statistically significant, then endoscopic 
improvement was to be compared between each budesonide MMX dose group and placebo. All 
secondary endpoint comparisons were conducted at the α = 0.025 level of significance. Patients 
with missing data that precluded the determination of clinical or endoscopic improvement were 
analyzed using both worst case and observed case imputation (all patients with missing data were 
excluded from the analysis) methods. 
 
For other endpoints analyses, if at least one primary endpoint comparison was statistically 
significant, analyses of the remaining endpoints were to be conducted in the ITT population at 
the α = 0.05 level of significance. For the endpoints of symptom resolution, histological healing, 
and CAI ≤ 4, patients with missing data were analyzed using both worst case and observed case 
imputation methods. For the endpoints of IBDQoL, CRP, and ESR, patients with missing data 
were handled using last observation carried forward (LOCF) and observed case imputation 
methods. 
 
The percentages of patients with AEs were summarized by treatment group. AEs were 
categorized by system organ class (SOC) and preferred term. Vital signs, laboratory parameters 
including morning plasma cortisol (value and change from baseline) were summarized at each 
visit and for change from baseline for each treatment group. Baseline cortisol results were 
calculated as the average result from two samples (when available) taken on different days 
before the study drug treatment was started. If only one sample was available then it was taken as 
the baseline evaluation of cortisol for the study. In addition, shift tables were produced for each 
laboratory parameter and by treatment group.  
 
Physical examinations were summarized by treatment group and by visit. Potential 
glucocorticoid effects were also tabulated. 
 
3.1.1.2.3 Treatment Group Comparability 
 
The summary of the results for comparability of the treatment groups at baseline for the 
sponsor’s ITT population is given in Appendix Table 1.  
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As seen from Appendix Table 1, demographic characteristics were similar across the treatment 
groups, except that the percentage of males in the budesonide MMX 9 mg group was 62.6% as 
compared with 48.8% to 56.2% in the other groups. The median age at study entry was 42.0 
years (range: 18 to 77 years). UCDAI baseline scores appeared similar across treatment groups. 
 
3.1.1.2.4 Sponsor’s Analysis of Primary Efficacy Variable 
 
The primary endpoint was analyzed in the sponsor’s ITT (primary), PP, and sensitivity 
populations. For these analyses, missing data were handled using the worst case method (i.e., 
patients with missing data were treated as not achieving remission). 
 
The primary analysis of clinical remission was performed using the sponsor’s ITT population. 
Results are summarized in Table 1.  

 
Table 1 Rates of Clinical Remission (Sponsor’s ITT Population) 

Study CB-01-02/01 

 
 
As seen in table above, in the sponsor’s ITT population, the percentage of patients achieving 
clinical remission in the budesonide MMX 9 mg group was significantly greater than the 
percentage of patients in the placebo group. Remission rates for budesonide MMX 6 mg and 
Asacol were numerically greater than placebo, but the differences did not reach statistical 
significance. Similar results were observed in the PP  population  
 
The difference in remission rates in the budesonide MMX 9 mg and placebo groups remained 
significant at the  α = 0.025 level after adjusting for age (p = 0.0180), sex (p = 0.0151) and 
geographic region (p = 0.0141) when using the Cochran-Mantel-Haenszel test.  
 
3.1.1.2.4.1 Subgroup Analysis 
 
Results of subgroup analyses of rates of clinical remission by age (≤42 vs. >42), gender, and 
geographic region are given in Table 2.   
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Table 2 Rates of Clinical Remission Stratified by Age, Sex, and Geographic Region 
Study CB-01-02/01 

(Sponsor’s ITT Population) 

 
 
As seen from table above, a comparison of remission rates in the budesonide MMX 9 mg and 
placebo groups after stratifying for age, sex and geographic region indicated statistically 
significant differences (at the α =0.05 level) for patients in the following subsets: 1) > 42 years of 
age (21.0% difference; 95% CI: 8.8% to 33.2%, p = 0.0024); 2) female (13.9% difference; 95% 
CI: 0.9% to 26.9%, p = 0.0345); and 3) treated in North America (9.6% difference; 95% CI: 
0.7% to 18.5%, p = 0.0376 , where North America comprised the United States, Canada, and 
Mexico.  
 
3.1.1.2.4.2 Data for Patients with Normal and Abnormal Histology Combined 
 
Based on the FDA’s suggestion the data for patients with normal and abnormal histology be 
combined in an assessment of the primary efficacy endpoint, an analysis of remission status by 
treatment group (budesonide 9 mg, placebo) was conducted, stratifying by baseline histology 
status (normal, abnormal) using the Mantel-Haenszel statistic. The result of this analysis was not 
statistically significant (p=0.0909). However, the Breslow-Day test for the homogeneity of odds 
ratios across the two histology groups was statistically significant (p= 0.0029), indicating that 
pooling odds ratios across baseline histology groups is not valid, since the odds ratios in the two 
groups are not constant. In other words, this analysis provides additional statistical support for 
the view that these are distinctly different 
populations, and therefore the data from both groups should not be combined for an assessment 
of efficacy. 
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3.1.1.2.5 Sponsor’s Analyses of Secondary Variables 
 
Secondary endpoints were analyzed in the ITT and PP populations. In the ITT and PP 
populations ,the missing clinical and endoscopic improvement outcome data were assessed using 
both the worst case and observed case methods. 
 
3.1.1.2.5.1 Rate of Clinical Improvement 
 
Results for clinical improvement in the sponsor’s ITT population (worst case and observed case 
methods) are given in Table 3. 

 
Table 3 Rates of Clinical Improvement 

Study CB-01-02/01 
 (Sponsor’s ITT Population) 

 

 
 
As seen from table above, in the worst case analysis in the sponsor’s ITT population, the clinical 
improvement rate was numerically higher in the budesonide MMX 9 mg group (33.3%) than in the 
placebo group (24.8%), but the difference did not reach statistical significance. The rates of clinical 
improvement were similar in the budesonide MMX 9 mg, budesonide MMX 6 mg and Asacol groups. 
Differences in clinical improvement rates between all active treatment groups and placebo were not 
statistically significant. Rates of clinical improvement using the observed case method yielded a similar 
pattern of results with numerically greater rates in budesonide MMX 9 mg compared to placebo, 
budesonide MMX 6 mg, and Asacol. 
 
The rates of clinical improvement in the PP population were similar to those observed in the 
sponsor’s ITT population, with the exception that the budesonide MMX 9 mg group had a 
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significantly higher rate of clinical improvement (p = 0.0182) when compared with placebo 
when the observed case method was used. 
 
3.1.1.2.5.2 Rate of Endoscopic Improvement 
 
Results for endoscopic improvement in the sponsor’s ITT population (worst case and observed 
case methods) are given in Table 4. 
 

Table 4 Rates of Endoscopic Improvement  
Study CB-01-02/01 

(Sponsor’s ITT Population) 

 

 
As seen from table above, using the worst case method, the rate of endoscopic improvement was 
higher in the budesonide MMX 9 mg group (41.5%) than in any other treatment group, including 
the Asacol group. However, as per the hierarchical testing procedure for secondary endpoints, 
because clinical improvement was not statistically significant in the ITT population, formal 
statistical comparisons of endoscopic improvement between the two budesonide MMX groups 
and placebo were not conducted. Rates of endoscopic improvement using the observed case 
method in the ITT population yielded a similar pattern of results with rates in budesonide MMX 
9 mg again being numerically greater than in all other groups. 
 
The rates of endoscopic improvement in the PP population were similar to those observed for the 
ITT population,  
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3.1.1.3 Reviewer’s Comments and Evaluation 
 
3.1.1.3.1 UCDAI Assessment 
 
The UCDAI was comprised of four components (stool frequency, rectal bleeding, mucosal 
appearance and physician’s rating of disease activity. Stool frequency and rectal bleeding were 
based on information recorded in the patient diaries and mucosal appearance was based on 
colonoscopy results. The UCDAI score was the sum of the scores of these four components and 
was assessed at Visit 2 (Screening) and at Visit 5 (Week 8) for remission. 
 
The protocol did not pre-specify how to compute scores for stool frequency and rectal bleeding 
from the patient diaries. 
 
The SAP stated the following: 
 

 
The method to compute scores for stool frequency and rectal bleeding at Visit 5 was specified in 
the SAP. The scores for stool frequency and rectal bleeding were based on an average of 
the diary entries for the 3 days closest to the evaluation visit in the week prior to the visit.  
 
The method to compute scores for stool frequency and rectal bleeding should be pre-specified in 
the protocol or protocol amendment not in the SAP. If the method was specified in the SAP, it 
might be based on blinded data and data driven.   
 
3.1.1.3.2 Histological Assessment 
 
All biopsy evaluations were performed at single histopathology center by a blinded 
histopathologist. The result of the biopsy was available only after randomization. However, the 
determination of histological activity grade was not pre-specified in the protocol but was pre-
specified in the SAP. The SAP was finalized very late about five months after last patient out. 
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Patients were considered to have active disease only when at least one of biopsies had a score > 
2. Patients were considered to have normal baseline histology if all available biopsies form a 
colonoscopy had score ≤ 1. 
 
So, the determination whether patient had normal baseline histology was done late after last 
patient out for protocol CB-01-02/02 and 17 days before last patient out in this study. 
  
3.1.1.3.3 Sponsor’s ITT Population 
 
After the last patient out for protocol CB-01-02/02, the sponsor had concerns regarding normal 
histology results from protocol CB-01-02/02. Later, the SAP excluding patients with normal 
histology at baseline was proposed.  
 
The sponsor’s ITT population did not include all randomized patients. It included all randomized 
patients who received at least one dose of the study drug, had no major entry criteria (e.g., a C. 
difficile infection during screening) or GCP violations, and had mucosal histology consistent 
with active UC at baseline.  
 
A Special Protocol Assessment (SAP) for this study was submitted on November 30, 2007, and 
the ITT population was pre-specified as  
 

• ITT – include all randomized patients with at least one dose administered and with at 
least a post-baseline efficacy assessment 

 
About a month and half before this study completed (May 28, 2010), the sponsor conducted a 
Teleconference with the Agency on April 13, 2010 to present the proposed Full Analysis Set. In 
the Tcon, the sponsor proposed the following: as  
 

• Use original definition as specified in the protocol  
• Propose to exclude from the FAS patients that were not compliant with Good Clinical 

Practice; these patients will be included in a sensitivity analysis as responders 
• Observe three of Eastern European Sites (Study CB-01-02/02) had reported unusually 

high remission rate (67%-73% vs. 9.2% for Western Europe) 
• Expand the histological evaluation to all patients enrolled in the studies. 
• Propose to remove these patients from the FAS 

 
Our responses for about the proposed analysis population were: 
 

• Your Full Analysis Set (FAS) population is not a “true” Intent-to-Treat (ITT) population, 
which is defined as including all randomized subjects. The FAS population is commonly 
defined as modified ITT (mITT) population. 

• Analysis based on the “true” ITT population should be considered as the primary 
analysis. Analysis based on the mITT population should be considered as sensitivity 
analysis. 

• Your newly proposed primary endpoint analysis will be viewed as supportive only.   
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The summary of Meeting Minutes is given Appendix A. 
 
The sponsor revised their Statistical Analysis Plan (SAP) on July 15, 2010. The SAP was revised 
more than a month and half after the last patient completed (May 28, 2010).  
 
The SAP stated: 
 

 
 
The SAP included the proposed ITT population. But, the SAP did not state which analysis 
(randomized or ITT) was to be the primary efficacy analysis. In the Teleconference dated April 
13, 2010, the Agency clearly stated that “true” ITT analysis should be considered as the primary 
efficacy analysis. The Agency assumed that the primary analysis was to be based on the as-
randomized set and recommended the sponsor’s ITT analysis would be a sensitivity analysis to 
support the primary analysis.  
 
In the pre-NDA meeting on May 31, 2011, the Agency restated that the “true” ITT population 
should be used as the primary analysis population. 
 
The summary of Meeting Minutes is given Appendix B 
 
The detailed timeline for change of the sponsor’s ITT population is given Appendix C. 
 
The sponsor provided timeline for Studies CB-01-02/01 and timeline of activities leading to 
revision of the Statistical Analysis Pan (SAP) is given Appendix D and E, respectively. 
 
Furthermore, the sponsor’s ITT analysis excluded all patients with normal histology at baseline. 
So, the sponsor’s ITT analysis was more than modified ITT analysis but a subgroup analysis for 
patients with positive histology at baseline. Analysis of the subgroup of patients with positive 
histology at baseline was not pre-specified in the protocol. 
 
Without clear pre-specification, this subgroup analysis should be considered exploratory and 
hypothesis generating in nature.   
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3.1.1.3.4 Sponsor’s ITT Analysis of Primary Efficacy Variable 
 
The sponsor’s ITT analysis excluded 20 patients (8 placebo; 4 MMX 9 mg; 5 MMX 6 mg; 3 
Asacol). Of these, 17 patients had normal histology at baseline (6 placebo; 3 MMX 9 mg; 5 
MMX 6 mg; 3 Asacol). 
 
The sponsor’s ITT analysis excluded more placebo patients (8 placebo; 4 MMX 9 mg; 5 MMX 6 
mg; 3 Asacol). The sponsor’s ITT analysis might be biased in favor of MMX 9 mg.  
 
3.1.1.3.4.1 Subgroup Analysis of Primary Efficacy Variable for Sponsor’s ITT Analysis 
 
This reviewer performed subgroup analyses of remission rates for age (<65 vs. ≥65), race, 
smoking status, country, baseline UCDAI score, baseline CRP (<10 mg/L vs. ≥10 mg/L), and 
concomitant medication use status for sponsor’s ITT analysis.  The summary of results is given 
in Table 5. 

Table 5 Analysis of Remission 
Study CB-01-02/01 

Sponsor’s ITT Analysis 
 MMX 9 mg Placebo Diff (MMX-PLA) 95% CI 
Gender 
 Male 13/77 (16.9%) 6/68 (8.8%) 8.1% (-2.7%, 18.8%)  
 Female   9/46 (19.6%) 3/53 (5.7%) 13.9% (0.9%, 27.0%) 
 
Age 
 <65 21/119 (17.7%) 9/114 (7.9%) 9.8% (1.3%, 18.2%)  
 ≥65   1/4 (25.0%)   0/7 (0%) 25.0% (-17.4%, 67.4%)  
 
Race 
 White 10/60 (16.7%)   4/64 (6.3%) 10.4% (-0.7%, 21.6%)  
 Black   2/9 (22.2%)   0/7 (0.0%) 22.2% (-4.9%, 49.4%) 
 Asian 10/44 (22.7%)   5/39 (12.8%) 9.9% (-6.3%, 26.1%) 
 Other   0/10 (0.0%)   0/11 (0.0%) 
 
Country   
 Canada   0/7 (0.0%) 0/5 (0.0%) 
 India 10/40 (25.0%) 5/39 (12.8%) 12.2% (-4.9%, 29.2%) 
 US 12/76 (15.8%) 4/77 (5.2%) 10.6% (0.1%, 20.2%) 
 
Baseline UCDAI Score 
 1  0/1 (0.0%) 
 2 1/3 (33.3%) 0/1 (0.0%) 33.3% (-20.0%, 86.7%) 
 3 0/11 (0.0%) 1/5 (20.0%) -20.0% (-55.1%, 15.1%) 
 4 4/14(28.6%) 3/11(27.3%) 1.6% (-34.1%, 36.7%) 
 5 6/13 (46.2%) 1/17 (5.9%) 40.3% (11.0%, 69.6%) 
 6 3/15 (20.0%) 0/16 (0.0%) 20.0% (-0.2%, 40.2%) 
 7 4/19 (21.1%) 2/20 (10.0%) 11.1% (-11.5%, 33.6%) 
 8 3/19 (15.8%) 1/17 (5.9%) 9.9% (-9.9%, 29.8%) 
 9 0/16 (0.0%) 0/11 (0.0%) 0.0% 
 10 1/4 (25.0%) 1/8 (11.1%) 13.9% (-35.7%, 60.7%) 
 11  0/1 (0.0%)   
Obtained by this reviewer. 
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As seen from the table above, remission rates were statistically significantly higher at 5% 
significance level for budesonide MMX 9 mg for female, age <65 , US for the sponsor’s ITT 
analysis. 
 
Remission rates were numerically higher for budesonide MMX 9 mg across all baseline UCDAI 
scores with exception of scores 3, 4, and 9.  
 
3.1.1.3.4.2 Reviewer’s “true” ITT Analysis of Primary Efficacy Variable 
 
This reviewer performed “true” ITT analysis including all randomized patients. Results from the 
true “ITT” analysis are given in Table 6. 

 
Table 6 Rate of Clinical Remission 

(“True” ITT Population) 
Study CB-01-02/01 

 Placebo  MMX 9 mg MMX 6 mg Asacol 2400 mg 
   N=129 N=127 N=126 N=127 
Remission, n (%) 14 (10.9%) 22 (17.3%) 19 (15.1%) 16 (12.6%) 
    95% CI (6.1, 17.5) (11.1, 25.0) (9.3, 22.5) (7.4, 19.7) 
 
Difference vs. placebo 6.3% 4.2% 1.7% 
    95% CI (-2.0, 15.0)  (-4.0, 12.5) (-6.1, 9.6) 
p-value 0.1365 0.3147 0.6642 
p-value was obtained by Chi-square test 
 
As seen from the table above, remission rates for budesonide MMX 9 mg and MMX 6 mg were 
numerically greater than placebo, but the differences did not reach statistical significance for the 
true “ITT” population. 
 
Furthermore, the sponsor’s ITT analysis excluded more placebo responders (8 for placebo vs. 4 
for MMX 9 mg). The sponsor’s ITT analysis might be biased in favor of MMX 9 mg.  
 
3.1.1.3.4.3 Sponsor’s “True” ITT Analysis 
 
As per request from this reviewer, the sponsor performed a “true” ITT analysis for the primary 
efficacy endpoint. The results were given in Appendix Table 2.  
 
As seen from Appendix Table 2, the results from sponsor’s “true” ITT analysis were similar to 
those obtained by this reviewer’s “true” ITT analysis.  
 
3.1.1.3.5 Rate of Clinical Remission by Baseline Histology Status 
 
3.1.1.3.5.1 Number of Subjects by Baseline Histology Status 
 
The number of subjects with normal histology at baseline was comparable among treatment 
groups as seen from Table 7.  

 
  

Reference ID: 3235942



28 
 

Table 7 Number of Subjects with Normal Histology at Baseline 
Study CB-01-02/01 

 MMX 9 mg 
                                vs. Placebo 
             Placebo MMX 9 mg  MMX 6 mg  Asacol                 p-value                                                                                                           
  6/128 (4.7%) 3/127 (2.4%) 5/128 (3.9%) 3/127 (2.4%) 0.3140 
p-value was obtained by Chi-square test. 
 
3.1.1.3.5.2 Reviewer’s Analysis of Rate of Clinical Remission by Baseline Histology Status 
 
This reviewer performed analysis of rate of clinical remission by baseline histology status. The 
results are given in Table 8. 

 
Table 8 Rate of Clinical Remission by Baseline Histology Status 

Study CB-01-02/01 
  MMX 9 mg 
Baseline                                  vs. Placebo 
Histology  Placebo MMX 9 mg  MMX 6 mg  Asacol p-value 
positive  10/122 (8.2%) 23/124 (18.5%) 17/123 (13.8%%) 15/124 (12.1%) 0.0238 
 
normal  5/6 (83.3%) 0/3 (0.0%) 3/5 (60.0%) 2/3 (66.7%) 0.0476 
 
Total 15/128 (11.7%) 23/127 (18.1%) 20/128 (15.6%) 17/127 (13.4%) 
Copied from Tables 2 and 3, Efficacy Information Amendment 1.11.3 dated 09 May 2012. 
p-value was obtained by Fisher’s exact test 
All randomized patients who received at least one dose a study drug were included. 
 
As seen from the table above, the rate of clinical remission for the MMX 9 mg group was 
numerically higher than that for placebo for subjects with positive baseline histology.  
 
Among subjects with normal baseline histology, the rate of clinical remission was 83.3% (5/6) 
for placebo vs. 0.0% (0/3) for MMX 9 mg.   
 
Comparing MMX 9 mg versus placebo, CMH yielded the stratified analysis by baseline history: 
p= 0.0909; Breslow-Day p=0.0029. While using the Dersimonian and Laird test, the 95% CI of 
pooled estimate of treatment effect was (-1.27, 0.56) including zero. 
 
3.1.1.3.5.3 Sponsor’s Analysis of Rate of Clinical Remission by Baseline Histology Status 
 
Per our request, the sponsor also performed analysis of rate of clinical remission by baseline 
histology status. The results were given in Appendix Tables 3 and 4 for patients with positive 
histology at baseline and patient with normal histology at baseline, respectively.  

 
As seen from the Appendix Tables 3 and 4, this result was similar to that obtained by this 
reviewer for abnormal baseline histology. 
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3.1.1.3.6 Subgroup Analyses for All Randomized Population, Positive Histology, and 
               Normal Histology subpopulation 
 
Per our request, the sponsor performed subgroup analyses of remission rates for age (<65 vs. 
≥65), race, smoking status, country, baseline UCDAI score, baseline CRP (<10 mg/L vs. ≥10 
mg/L), and concomitant medication use status for all randomized patients, all randomized 
patients with positive histology at baseline and all randomized patients with normal histology at 
baseline. 
 
Summary of results for subgroup analyses for all randomized patients is given Table 9.  
 

Table 9 Analysis of Remission 
Study CB-01-02/01 

All Randomized Patients 
 MMX 9 mg Placebo Diff (MMX-PLA) 95% CI 
Gender 
 Male 13/80 (16.3%) 9/73 (12.3%) 4.0% (-7.1%, 15.0%) 
 Female   9/47 (19.2%) 5/55 (9.1%) 10.1% (-3.5%, 23.6%) 
 
Age 
 <65 22/123 (17.9%) 15/121 (12.4%) 5.5% (-3.5%, 14.5%) 
 ≥65   1/4 (25.0%)   0/7 (0%) 25.0% (-17.4%, 67.4%) 
 
Race 
 White 10/62 (16.1%)   5/65 (7.7%) 8.4% (-2.8%, 19.7%) 
 Black   2/9 (22.2%)   0/7 (0.0%) 22.2% (-4.9%, 49.4%) 
 Hispanic   0/8 (0.0%)   1/10 (10.0%)        -10.0% (-28.6%, 8.6%) 
 Asian 11/46 (23.9%)   9/44 (20.5%) 3.5% (-13.7%, 20.6%) 
 Other   0/2 (0%)    0/2 (0.0%) 
 
Country   
 Canada   0/7 (0.0%) 0/5 (0.0%) 
 India 11/42 (26.2%) 9/44 (20.5%) 5.7% (-12.1%, 23.6%) 
 Mexico  1/1 (100.0%) 
 US 12/78 (15.4%) 5/78 (6.4%) 9.0% (-0.7%, 18.7%) 
 
Baseline UCDAI Score 
 4 4/16 (25.0%) 4/13 (30.8%) -5.8% (-38.6%, 27.1%) 
 5 6/13 (46.2%) 4/20 (20.0%) 26.2% (-6.1%, 58.4%) 
 6 3/15 (20.0%) 0/16 (0.0%) 20.0% (-0.2%, 40.2%) 
 7 4/21 (19.0%) 2/20 (10.0%) 9.0% (-12.3%, 30.4%) 
 8 4/19 (21.1%) 1/17 (5.9%) 15.2% (-6.3%, 36.6%) 
 9 0/16 (0.0%) 0/11 (0.0%) 
 10 1/4 (25.0%) 1/9 (11.1%) 13.9% (-33.3%, 61.0%) 
< 4 or > 10 1/23 (4.3%) 3/22 (13.6%) -9.3% (-25.9%, 7.3%)  
 
Baseline CRP 
 < 10 mg/L 20/95 (21.1%) 13/99 (13.1%) 7.9% (-2.6%, 18.5%) 
 ≥ 10 mg/L   3/32 (9.4%)   2/28 (7.1%) 2.2% (-11.7%, 16.1%) 
Copied from Tables 10 to 32, Efficacy Information Amendment 1.11.3 dated 09 May 2012. 
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As seen from the table above, remission rates were numerically higher for budesonide MMX 9 
mg for female and US for all randomized patients analysis. 
 
Remission rates were numerically higher for budesonide MMX 9 mg across all baseline UCDAI 
scores with exception of scores 4, 9, and <4 or >10.  
 
Summary of results for subgroup analyses for all randomized patients with positive histology at 
baseline is given Table 10.  
 

Table 10 Analysis of Remission 
Study CB-01-02/01 

All Randomized Patients with Positive Histology at Baseline 
 MMX 9 mg Placebo Diff (MMX-PLA) 95% CI 
Gender 
 Male 10/77 (13.0%) 6/69 (8.7%) 4.3% (-5.7%, 14.3%) 
 Female  9/47 (19.1%) 3/53 (5.7%) 13.4% (0.6%, 26.3%) 
 
Age 
 <65 22/120 (18.3%) 10/115 (8.7%) 9.6% (1.0%, 18.3%) 
 ≥65   1/4 (25.0%)   0/7 (0%) 25.0% (-17.4%, 67.4%) 
 
Race 
 White 10/60 (16.7%) 4/64 (6.3%) 10.4% (-0.7%, 21,6%) 
 Black   2/9 (22.2%)  0/7 (0.0%) 22.2% (-4.9%, 49.4%) 
 Hispanic   0/8 (0.0%)  0/9 (0.0%)  
 Asian 11.45 (24.4%)  6/40 (15.0%) 9.4% (-7.3%, 26.2%) 
 Other   0/2 (0%)   0/2 (0.0%) 
 
Country   
 Canada   0/7 (0.0%) 0/5 (0.0%) 
 India 11/41 (26.8%) 6/40 (15.0%) 11.8% (-5.7%, 29.3%) 
 US 12/76 (15.8%) 4/77 (5.2%) 10.6% (1.0%, 20.2%) 
 
Baseline UCDAI Score 
 4 4/14 (28.6%) 3/12 (25.0%) 3.6% (-30.5%, 37.6%) 
 5 6/13 (46.2%) 2/17 (11.8%) 34.4% (3.3%, 65.5%) 
 6 3/15 (20.0%) 0/16 (0.0%) 20.0% (-0.2%, 40.2%) 
 7 4/20 (20.0%) 2/20 (10.0%) 10.0% (-11.9%, 31.9%) 
 8 4/19 (21.1%) 1/17 (5.9%) 15.2% (-6.3%, 36.6%) 
 9 0/16 (0.0%) 0/11 (0.0%) 
 10 1/4 (25.0%) 1/9 (11.1%) 13.9% (-33.3%, 61.0%) 
< 4 or > 10 1/23 (4.3%) 1/20 (5.0%) -0.7% (-13.3%, 12.0%) 
 
Baseline CRP 
 < 10 mg/L 20/92 (21.7%) 8/93 (8.6%) 13.1% (3.0%, 23.3%) 
 ≥ 10 mg/L 3/32 (9.4%) 2/28 (7.1%) 2.2% (-11.7%, 16.1%) 
Copied from Tables 33 to 55, Efficacy Information Amendment 1.11.3 dated 09 May 2012. 
   
As seen from the table above, remission rates were statistically significantly higher at 5% 
significance level for budesonide MMX 9 mg for female, age <65 , US, baseline CRP < 10 mg/L 
for all randomized patients with positive histology at baseline. 
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Remission rates were numerically higher for budesonide MMX 9 mg across all baseline UCDAI 
scores with exception of scores 4, 9, and <4 or >10.  
 
Summary of results for subgroup analyses for all randomized patients with normal histology at 
baseline is given Table 11.  
 

Table 11 Analysis of Remission 
Study CB-01-02/01 

All Randomized Patients with Normal Histology at Baseline 
 MMX 9 mg Placebo Diff (MMX-PLA) 95% CI 
Gender 
 Male 0/3 (0.0%) 3/4 (75.0%) -75.0% (-100.0%, -32.6%) 
 Female  2/2 (100.0%) 
 
Age 
 <65 0/3 (0.0%)  5/6 (83.3%) -83.3% (-100.0%, -53.5%) 
  
Race 
 White 0/2 (0.0%)  1/1 (100.0%) -100.0% (-100.0%, 100.0%) 
 Hispanic   1/1 (100.0%)  
 Asian 0/1 (0.0%)  1/4 (75.0%) -75.0% (-100.0%, -32,6%) 
 
Country   
 India 0/1 (0.0%) 3/4 (75.0%) -75.0% (-100.0%, -32.6%) 
 Mexico  1/1 (100.0%) 
 US 0/2 (0.0%) 1/1 (100.0%) -100.0% (-100.0%, 100.0%) 
 
Baseline UCDAI Score 
 4 0/2 (0.0%) 1/1 (100.0%) -100.0% (-100.0%, 100.0%) 
 5  2/3 (66.7%)  
 7 0/1 (0.0%)  
< 4 or > 10  2/2 (100.0%) 
  
Baseline CRP 
 < 10 mg/L   0/3 (0.0%)  5/6 (83.3%) -83.3% (-100.0%, -53.5%) 
Copied from Tables 56 to 78, Efficacy Information Amendment 1.11.3 dated 09 May 2012. 
 
As seen from the table above, remission rates were lower for budesonide MMX 9 mg for male, 
age <65 , Indian, baseline CRP < 10 mg/L for all randomized patients with normal histology at 
baseline. 
 
However, due to inadequate sample size, results were difficult to be interpreted statistically. 
 
3.1.2 Study CB-01-02/02 
 
3.1.2.1 Study Design 
 
The study design of this study was nearly identical to Study CB-01-02/01. Both studies were 
randomized, double-blind, double-dummy, placebo-controlled, parallel group, multicenter 
studies which evaluated up to 8 weeks of once daily therapy with budesonide MMX 9 mg and 6 
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mg and placebo in adult patients with active, mild to moderate ulcerative colitis. The studies 
shared identical entry criteria and identical primary, secondary, and other efficacy endpoints. 
 
The only difference between the two studies was the addition of different, non-powered active 
reference arms; CB-01-02/01 included Asacol® (mesalamine [hereafter referred to as Asacol]) 
2400 mg while CB-01-02/02 included Entocort EC (budesonide) 9 mg. The dosage strength of 
Entocort EC that was used in study CB-01-02/02 is approved in the US for treatment of CD and 
was included as an active comparator to compare localized GI delivery of budesonide. The 
dosage strength of Asacol that was used in study CB-01-02/01 is approved in the US for 
treatment of active mild to moderate UC and for maintenance of remission of UC. Asacol was 
included in CB-01-02/01 to provide a study design that was similar to that of CB-01-02/02.  
 
Both studies were powered for the comparisons of budesonide MMX 9 mg and 6 mg arms to 
placebo and were adjusted for multiplicity, but were not powered for comparisons between 
budesonide MMX and the active reference groups. 
 
Study CB-01-02/02 was performed at 69 centers throughout Western and Eastern Europe, Israel, 
and Australia. 
 
The primary efficacy endpoint of clinical remission at Week 8 was rigorously defined in both 
study protocols, and required an Ulcerative Colitis Disease Activity Index (UCDAI)  score of ≤ 
1, with scores of 0 for both rectal bleeding and stool frequency at Week 8, a normal mucosa at 
Week 8 (with no evidence of mucosal friability), and a ≥ 1-point reduction in the Endoscopic 
Index (EI) score from baseline to Week 8. Thus, the UCDAI incorporates symptomatic, 
endoscopic, and investigator-judged measures and provides a comprehensive determination of 
disease status. All endoscopy procedures at baseline and at end of study were performed via 
colonoscopy. 
 
Secondary efficacy endpoints were clinical improvement and endoscopic improvement at Week 
8. Other efficacy assessments were symptom resolution, histologic healing, inflammatory 
markers (C-reactive protein [CRP] and erythrocyte sedimentation rate [ESR]), improvement in 
the Inflammatory Bowel Disease Quality of life (IBD-QoL) questionnaire responses, Clinical 
Activity Index scores ≤ 4, and treatment failure. 
 
3.1.2.2 Sponsor’s Analysis 
 
A total of 511 patients were in the safety population. Among the 509 patients who were 
randomized and treated, 410 patients were included in the sponsor’s ITT population. The 101 
excluded patients comprised 1 patient who was confirmed following randomization to have 
infectious colitis at study entry (a pre-specified exclusion criterion); all 50 patients enrolled at 4 
sites that were found to have committed major GCP violations; and 77 patients with normal 
histology at baseline. Twenty-nine of the 101 excluded patients had both normal histology at 
baseline and major GCP violations, and are thus included in both categories. Summary of 
patients excluded from the sponsor’s ITT analysis is given in Table 12. 
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Table 12 Exclusions from the Sponsor’s ITT Analysis Population 
Study CB-01-02/02 

 
 
Disposition of patients in the sponsor’s ITT population is given Table 13. 
 

Table 13 Summary of Patient Disposition (Sponsor’s ITT Population) 
Study CB-01-02/02 

 
 
As seen from the table above, among the 410 patients that were in the ITT analysis population, 272 
(66%) completed the study. The most common reasons for early withdrawal from the study were 
treatment failure (n = 85; 20.7%) and withdrawal of consent (n = 30; 7.3%). 
 
3.1.2.2.1Sponsor’s Rationale for Exclusions for the Sponsor’s ITT Analysis Population 
 
The sponsor provided a detailed rationale for exclusions based on 1) major entry criteria 
violations (confirmation of infectious colitis at the time of randomization), 2) presence of normal 
histology at baseline (and thus, non-active UC), and 3) major violations of GCP.    
 
Sponsor’s rationale for exclusions for the sponsor’s ITT analysis population briefly summarized 
below. 
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•  The exclusion of patients with infectious colitis at study entry was a pre-specified exclusion 
criterion in the study protocol. Compared to UC, infectious colitis may present with similar 
signs and symptoms and can be difficult to distinguish endoscopically from UC. 

 
•  Analysis of efficacy in patients with active disease based on histology is supported by the 

scientific literature (Riley, 1991; Robert, 2004; Stange, 2008; Travis, 2008; Thomas, 2009). 
The requirementfor performing mucosal biopsies at screening was prospectively incorporated 
in the study protocols. The exclusion of patients with normal histology from the ITT analysis 
was prospectively defined in the SAP. Exclusion of patients with normal histopathology 
allows for the accurate assessment of the treatment effect of budesonide MMX on the 
intended patient population. The application of this exclusion did not introduce bias because: 
 
•  In all instances, baseline mucosal biopsies were sampled prior to randomization 
• All histopathology assessments were made in a completely objective manner by a blinded 

pathologist at a central laboratory using the standardized scoring system described by 
Saverymuttu (Saverymuttu,1986). Thus, all patients received equal scrutiny for the 
presence (or absence) of active UC. 

•  All patients who were discovered to have had normal histopathology (no active UC) were 
removed from the ITT analysis population prior to database lock and unblinding. 

 
•  The exclusion of patients from study sites where GCP violations were identified is consistent 

with ICH Guidelines which mandate that any results obtained in substantial noncompliance 
with GCP must be excluded. The ITT population was defined to remove patients from sites 
with significant GCP violations (Sites 1040, 1082, 1122, and 1106). Exclusion of data from 
patients enrolled at these sites was necessary because: 
•  It complies with ICH requirements which require the removal of data obtained in 

substantial noncompliance with GCP 
•  It was performed in accordance with all internal standard operating procedures 

•  Moreover, the exclusion of patients from these sites did not introduce bias because: 
•  All patients from the 4 sites where substantial GCP violations occurred were removed 

from the ITT analysis 
•  The removal of all such patients occurred prior to database lock and unblinding 

 
3.1.2.2.2 Planned Analysis 

The planned analysis was identical to that for Study CB-01-02/01. 

3.1.2.2.3 Treatment Group Comparability 
 
The summary of results for the comparability of treatment groups at baseline for the sponsor’s 
ITT population is given in Appendix Table 5.  
 
As seen from Appendix Table 5, with the exception of sex, baseline demographic characteristics 
were similar across treatment groups. A slightly greater percentage of male patients were 
randomized to the placebo group (59.7%) compared to the active treatment groups (52.3% to 
54.7%). 
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3.1.2.2.4 Sponsor’s Analysis of Primary Efficacy Variable 
 
The primary analysis of clinical remission was performed using the sponsor’s ITT population.  Results 
are summarized in Table 14.  

  
Table 14 Rates of Clinical Remission (Sponsor’s ITT Population) 

Study CB-01-02/02 

 
 
As seen from the table above, in the sponsor’s ITT population, the percentage of patients in clinical 
remission at Week 8 was significantly higher for patients receiving budesonide MMX 9 mg than for 
patients receiving placebo.  
 
The difference in remission rates in the budesonide MMX 9 mg and placebo groups remained statistically 
significant at the α =0.025 level after adjusting for age (p=0.0048), sex (p=0.0045), and geographic region 
(p=0.0048) when using the Cochran-Mantel-Haenszel test. 
 
3.1.2.2.4.1 Subgroup Analysis  
 
Results of subgroup analyses of rates if clinical remission by age (≤43.5 vs. >43.5), gender, and 
geographic region are given in Table 15.   
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Table 15 Rate of Clinical Remission Stratified by Age, Sex, and Geographic Region 
(Sponsor’s ITT Population) 

Study CB-01-02/02 

 
 
As seen from the table above,  in the sponsor’s ITT population, a comparison of remission rates in the 
budesonide MMX 9 mg and placebo groups after stratifying for age, sex and geographic region indicated 
statistically significant differences (at the α =0.05 level) for patients in the following subsets: 1) ≤ 43.5 
years of age (15.9% difference; 95% CI: 3.6% to 28.2%, p=0.0195); 2) male (13.5% difference; 95% CI: 
2.3% to 24.7%, p=0.0246); and 3) Eastern European (14.0% difference; 95% CI: 3.3% to 24.8%, 
p=0.0227), where Eastern Europe comprised Romania, Poland, Slovakia, Ukraine, Estonia, Lithuania, and 
Latvia.  
 
3.1.2.2.4.2 Data for Patients with Normal and Abnormal Histology Combined 
 
Based on the FDA’s suggestion that the data for patients with normal and abnormal histology be 
combined in an assessment of the primary efficacy endpoint, an analysis of remission status by 
treatment group (budesonide 9 mg, placebo) was conducted, stratifying by baseline histology 
status (normal, abnormal) using the Mantel-Haenszel statistic. The result of this analysis was not 
statistically significant (p=0.1300). However, the Breslow-Day test for the homogeneity of odds 
ratios across the two histology groups was statistically significant (p= 0.0447), indicating that 
pooling odds ratios across baseline histology groups is not valid, since the odds ratios in the two 
groups are not constant. In other words, this analysis provides additional statistical support for 
the view that these are distinctly different populations, and therefore the data from these two 
groups should not be combined for an assessment of efficacy. 
 
3.1.2.2.5 Sponsor’s Analyses of Secondary Variables 
 
Secondary endpoints were analyzed in the ITT and PP populations. In the ITT and PP 
populations, the missing clinical and endoscopic improvement outcome data were assessed using 
both the worst case and observed case methods. 
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3.1.2.2.5.1 Rate of Clinical Improvement 
 
Results for clinical improvement in the sponsor’s ITT population (worst case and observed case 
methods) are given in Table 16.  
 

Table 16 Rates of Clinical Improvement (Sponsor’s ITT Population) 
Study CB-01-02/02 

 
 
As seen from the table above, in the worst case analysis, the clinical improvement rate was numerically 
higher in the budesonide MMX 9 mg group than in any other treatment group, but the difference between 
budesonide MMX 9 mg and placebo did not reach statistical significance.  
 
The rates of clinical improvement were similar for patients in the Entocort EC or placebo groups, and 
lower in the budesonide MMX 6 mg group. Differences in clinical improvement rates between the active 
treatment groups and placebo were not statistically significant. 
 
Rates of clinical improvement using the observed case method yielded a similar pattern of results, with 
budesonide MMX 9 mg again being numerically higher than placebo. 
 
The rates of clinical improvement in the PP population were similar to those observed in the 
sponsor’s ITT population. 
 
3.1.2.2.5.2 Rate of Endoscopic Improvement 
 
Results for endoscopic improvement in the sponsor’s ITT population (worst case and observed 
case methods) are given in Table 17. 
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Table 17 Rates of Endoscopic Improvement (Sponsor’s ITT Population) 
Study CB-01-02/02 

 
 
As seen from the table above, in the worst case analysis, the endoscopic improvement rate was 
higher in the budesonide MMX 9 mg group than in any other treatment group, including the 
Entocort EC group. However, as per the hierarchical testing procedure for secondary endpoints, 
because clinical improvement was not statistically significant in the sponsor’s ITT population, 
formal statistical comparisons for endoscopic improvement between the two budesonide MMX 
groups and placebo were not conducted.  
 
Rates of endoscopic improvement using the observed case method in the sponsor’s ITT 
population yielded a similar pattern of results with the 9 mg group again achieving the highest 
rates of endoscopic improvement compared to all other groups. 
 
The rates of clinical improvement in the PP population were similar to those observed in the 
sponsor’s ITT population. 
 
3.1.2.3 Reviewer’s Comments and Evaluation 
 
3.1.2.3.1 UCDAI Assessment 
 
See Section 3.1.1.3.1. 
 
3.1.2.3.2 Histological Assessment 
 
See Section 3.1.1.3.2. 
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3.1.2.3.3 Sponsor’s ITT Population 
 
After the last patient out for protocol CB-01-02/02, the sponsor had concerns regarding normal 
histology results from blinded database. Later, the SAP excluding patients with normal histology 
at baseline was proposed. However, the application of this exclusion did introduce bias against 
placebo. 
 
The sponsor’s ITT population did not include all randomized patients. It included all randomized 
patients who received at least one dose of study drug, had no major entry criteria (e.g., a C. 
difficile infection during screening) or GCP violations, and had mucosal histology consistent 
with active UC at baseline.  
 
A Special Protocol Assessment (SPA) for this study was submitted on November 30, 2007, and 
the ITT population was pre-specified as  
 

• ITT – include all randomized patients with at least one dose administered and with at 
least a post-baseline efficacy assessment 

 
About two months after this study was completed (February 13, 2010), the sponsor conducted a 
Teleconference on April 13, 2010 to present the proposed the Full Analysis Set. In the Tcon, the 
sponsor proposed the following: as  
 

• Use original definition as specified in the protocol 
• Propose to exclude from the FAS patients that were not compliant with Good Clinical 

Practice; these patients will be included in a sensitivity analysis as responders 
• Observe that three of Eastern European Sites had reported unusually high Remission Rate 

(67%-73% vs. 9.2% for Western Europe) 
• Expand the histological evaluation to all patients enrolled in the studies. 
• Propose to remove these patients from the FAS 

 
Our responses about the proposed analysis population were: 
 

• Your Full Analysis Set (FAS) population is not a “true” Intent-to-Treat (ITT) population, 
which is defined as including all randomized subjects. The FAS population is commonly 
defined as modified ITT (mITT) population. 

• Analysis based on the “true” ITT population should be considered as the primary 
analysis. Analysis based on the mITT population should be considered as the sensitivity 
analysis. 

• Your newly proposed primary endpoint analysis will be viewed as supportive only.   
 
The summary of Meeting Minutes is given Appendix A. 
 
The sponsor revised their Statistical Analysis Plan (SAP) on July 15, 2010. The SAP was revised 
five months after the last patient completed (February 13, 2010). The SAP stated: 
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The SAP included the proposed ITT population. But, the SAP did not state which analysis 
(randomized or ITT) was to be the primary efficacy analysis. In the Teleconference dated April 
13, 2010, the Agency clearly stated that “true” ITT analysis should be considered the primary 
efficacy analysis. The Agency assumed that the primary analysis was to be based on the as-
randomized set and recommended the sponsor’s ITT analysis would be the sensitivity analysis to 
support primary analysis. 
 
In the pre-NDA meeting on May 31, 2011, the Agency restated that the “true” ITT population 
should be used as the primary analysis population.   
 
The summary of Meeting Minutes is given Appendix B 
 
The detailed timeline for change of the sponsor’s ITT population is given Appendix C. 
 
The sponsor provided timeline for Studies CB-01-02/01 and timeline of activities leading to 
revision of the Statistical Analysis Pan (SAP) is given Appendix D and E, respectively. 
 
Furthermore, the sponsor’s ITT analysis excluded all patients with normal histology at baseline. 
So, the sponsor’s ITT analysis was more than modified ITT analysis but a subgroup analysis for 
patients with positive histology at baseline.  
 
This European study was designed mainly for European approval. So, it was my understanding 
that this study followed European Medicines Agency (EMA) guidelines for clinical trials in 
active UC. 
 
EMA guideline was leased a week after first patient in for CB-01-02/02. The inclusion criteria in 
the guideline stated that only patients having confirmed ulcerative colitis should be included in 
trials. The absence of histological evidence of inflammation at trial entry excludes a diagnosis of 
active colitis. The exclusion of patients with normal histology should be made at randomization 
and not after randomization. 
 
ICH E9 stated that subjects who fail to satisfy an entry criterion may be excluded from the 
analysis with possibility of introduce bias under some circumstances. But, data from this study 
showed exclusion of all patients with normal histology at baseline introduced bias against 
placebo. There was imbalanced in the number of patients with positive histology at baseline 

Reference ID: 3235942



41 
 

among treatment groups. Due to imbalance, results from the sponsor’s ITT analysis might not be 
interpreted statistically. 
 
Furthermore, the sponsor’s ITT analysis excluded all patients with normal histology at baseline. 
So, the sponsor’s ITT analysis was more than modified ITT analysis but a subgroup analysis for 
patients with positive histology at baseline. Analysis of the subgroup of patients with positive 
histology at baseline was not pre-specified in the protocol. 
 
Without clear pre-specification, this subgroup analysis should be considered exploratory and 
hypothesis generating in nature.          
 
3.1.2.3.4 Sponsor’s ITT Analysis of Primary Efficacy Variable 
 
The sponsor’s ITT analysis excluded 101 patients (40 placebo; 19 MMX 9 mg; 19 MMX 6 mg; 
23 Entocort). The sponsor’s ITT analysis excluded 77 patients with normal histology at baseline 
(33 placebo; 12 MMX 9 mg; 16 MMX 6 mg; 16 Entocort). A total of 50 patients for 4 sites 
(1040, 1106, 1082, 1122) were excluded from the sponsor’s ITT analyses due to critical GCP 
violations. 
 
The sponsor’s ITT analysis excluded more placebo patients (40 placebo; 19 MMX 9 mg; 19 
MMX 6 mg; 23 Entocort). The sponsor’s ITT analysis might be biased in favor of MMX 9 mg. 
Results from the sponsor’s ITT analysis might be difficult to be interpreted statistically.   
 
3.1.2.3.4.1 Subgroup Analysis of Primary Variable for Sponsor’s ITT Analysis 
 
This reviewer performed subgroup analyses of remission rates for age (<65 vs. ≥65), race, 
smoking status, country, and baseline UCDAI score for the sponsor’s ITT analysis.  
Results from subgroup analyses are given Table 18. 
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Table 18 Analysis of Remission 
Study CB-01-02/02 

Sponsor’s ITT Analysis 
 MMX 9 mg Placebo Diff (MMX-PLA) 95% CI 
Gender 
 Male  12/64 (18.8%) 3/57 (5.3%) 13.5% (2.3%, 24.7%)    
 Female   7/45 (15.6%) 1/32 (3.1%) 12.5% (0.3%, 24.6%) 
 
Age 
 <65 19/105 (18.1%)   3/79 (3.8%)  14.3% (5.8%, 22.8%)  
 ≥65   0/4 (0.0%)   1/10 (10.0%) -10.0% (-28.6%, 8.6%)  
 
Race 
 White 19/107 (17.8%) 4/89 (4.5%) 13.3% (4.8%, 21.7%)  
 Asian   0/1 (0.0%)   
 Other   0/1 (0%) 
   
Country   
 Australia 0/1 (0.0%)   0/2 (0.0%) 
 Estonia 0/6 (0.0%)   0/5 (0.0%) 
 France 0/1 (0.0%)   0/1 (0.0%) 
 Great 
 Britain 0/4 (0.0%) 
 Italy 2/12 (16.7%)   0/13 (0.0%) 16.7% (-4.4%, 37.8%)  
 Latvia 0/2 (0.0%)   0/2 (0.0%) 
 Lithuania 3/17 (17.6%)   0/12 (0.0%) 17.6% (-0.5%, 35.8%)  
 Poland 3/14 (21.4%)   1/9 (11.1%) 10.3% (-19.4%, 40.0%) 
 Romania 2/5 (40.0%)   0/3 (0.0%) 40.0% (-2.9%, 82.9%)  
 Russia 8/35 (22.9%)   3/28 (10.7%) 12.2% (-5.9%, 30.2%)  
 Slovakia 1/4 (25.0%)   0/7 (0.0%) 25.0% (-17.4%, 67.4%)  
 Sweden 0/1 (0.0%)   0/2 (0.0%) 
 Ukraine 0/6 (0.0%)   0/5 (0.0%)   
  
Baseline UCDAI Score 
 2  0/1 (0.0%) 
 3 0/3 (0.0%) 0/1 (0.0%) 
 4 2/10 (20.0%) 0/9 (0.0%) 20.0% (-4.8%, 44.8%)  
 5 6/12 (50.0%) 1/8 (12.5%) 37.5% (1.1%, 73.9%) 
 6 4/19 (21.1%) 2/16 (12.5%)   8.6% (-15.9%, 33.0%)  
 7 4/23 (17.4%) 0/19 (0.0%) 17.4% (1.9%, 32.9%) 
 8 2/21 (9.5%) 1/14 (7.1%)   2.4% (-16.1%, 20.8%) 
 9 1/17 (5.9%) 0/10 (0.0%)   5.9% (-5.3%, 17.1%) 
 10 0/3 (0.0%) 0/5 (0.00%) 
Obtained by this reviewer. 
 
As seen from the table above, remission rates were statistically significantly higher at 5% 
significance level for budesonide MMX 9 mg for male and female,  white,  and age <65 for the 
sponsor’s ITT analysis. 
 
Remission rates were numerically higher for budesonide MMX 9 mg across all baseline UCDAI 
scores with exception of scores 8 and 10.  
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However, the sponsor’s ITT analysis excluded more placebo patients (40 placebo; 19 MMX 9 
mg; 19 MMX 6 mg; 23 Entocort). The sponsor’s ITT analysis might be biased in favor of MMX 
9 mg. Results from subgroup analyses for the sponsor’s ITT analysis might be difficult to be 
interpreted statistically.   
 
3.1.2.3.4.2 Reviewer’s “True” ITT Analysis for Primary Efficacy Endpoint 
 
This reviewer performed “true” ITT analysis including all randomized patients. Results from the 
true “ITT” analysis are given in Table 19. 

 
Table 19 Rate of Clinical Remission 

(“True“ ITT Population) 
Study CB-01-02/02 

 
 Placebo  MMX 9 mg MMX 6 mg Entocort EC 
   N=129 N=128 N=128 N=126 
Remission, n (%) 18 (14.0%) 22 (17.2%) 16 (12.5%) 20 (15.9%) 
  95% CI (8.5, 21.21) (1.1, 24.9) (17.3, 19.5) (10.0, 23.4) 
 
Difference vs. placebo 3.2% -1.5% 1.9% 
        95% CI (-5.6, 12.1) (-9.7, 6.8) (-6.8, 10.7) 
p-value 0.4746 0.7309 0.6669 
p-value was obtained by Chi-square test. 
 
As seen from the table above, remission rates for budesonide MMX 9 mg was slightly 
numerically greater than placebo, but the difference did not reach statistical significance for the 
true “ITT” population. 
 
3.1.2.3.4.3 Sponsor’s “True“ ITT Analysis 
 
As per our request from this reviewer, the sponsor performed a “true” ITT analysis for the 
primary efficacy endpoint. The results were given in Appendix Table 6.  
 
As seen from Appendix Table 6, the results from the sponsor’s “true” ITT analysis were similar 
to those obtained by this reviewer’s “true” ITT analysis.  
 
3.1.2.3.5 Rate of Clinical Remission by Baseline Histology Status 
 
3.1.2.3.5.1 Number of Subjects by Baseline Histology Status 
 
More placebo subjects with normal histology at based were observed as compared to other 
treatment groups as seen in Table 20.  
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Table 20 Number of Subjects with Normal Histology at Baseline 
Study CB-01-02/02 

 MMX 9 mg 
                                vs. Placebo 
   Placebo MMX 9 mg  MMX 6 mg  Entocort EC p-value 
 
 33/129 (25.6%) 12/126 (9.5%) 16/128 (12.5%) 16/126 (12.7%) 0.0008 
p-value was obtained by Chi-square test. 
 
3.1.2.3.5.2 Reviewer’s Analysis of Rate of Clinical Remission by Baseline Histology Status 
 
This reviewer performed analysis of rate of clinical remission by baseline histology status. The 
results are given in Table 21. 
 

Table 21 Rate of Clinical Remission by Baseline Histology Status 
Study CB-01-02/02 

  MMX 9 mg 
Baseline                                  vs. Placebo 
Histology  Placebo MMX 9 mg  MMX 6 mg  Entocort EC p-value 
positive  6/96 (6.3%) 19/114 (16.7%) 9/112 (8.0%) 16/110 (14.5%) 0.0308 
 
normal  13/33 (39.4%) 3/12 (25.0%) 7/16 (43.8%) 5/16 (31.3%) 0.4913 
 
Total 19/129 (14.7%) 22/126 (17.5%) 16/128 (12.5%) 21/126 (16.7%) 
p-value was obtained by Fisher’s exact test 
All randomized patients who received at least one dose a study drug were included. 
 
As seen from the table above, the rate of clinical remission for the MMX 9 mg group was 
numerically high than that for placebo for subjects with abnormal baseline histology.  
 
Among subjects with normal baseline histology, the rate of clinical remission was 39.4% (13/33) 
for placebo vs. 25.0% (3/12) for MMX 9 mg.   
 
Comparing MMX 9 mg vs. placebo, CMH yield stratified analysis by baseline histology: p= 
0.1300; Breslow-Day p=0.0447. While using the Dersimonian and Laird test, 95%CI of  pooled 
estimate of treatment effect  was (-0.21, 0.25) including zero. 
 
3.1.2.3.5.3 Sponsor’s Analysis of Rate of Clinical Remission by Baseline Histology Status  
 
Per our request, the sponsor also performed analysis of rate of clinical remission by baseline 
histology status. The results were given in Appendix Tables 7 and 8 for patients with positive 
histology at baseline and patient with normal histology at baseline, respectively.  

 
As seen from the Appendix Tables 7 and 8, this result was similar to that obtained by this 
reviewer for abnormal baseline histology. 
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Contrary to the sponsor’s finding, if Fisher’s exact method were used, p-value between the 
MMX 9 mg and the placebo would be 0.0310. The result would be negative (> 0.0250). So, the 
result from this analysis was method dependent and not robust.   
 
3.1.2.3.6 Sensitivity Analyses for Primary Efficacy Endpoint 
 
A total of 50 patients for 4 sites (1040, 1106, 1082, 1122) were excluded from the sponsor’s all 
efficacy analyses due to critical GCP violations.  
 

Table 22 Summary of Audits and Critical Findings in Study CB-01-02/02 

 
 
Summary of patients in treatment by site for these four sites is given in Table 23.  
 

Table 23 Summary of Patients in Treatment by Site in Study CB-01-02/02 
Treatment 1040 1106 1082 1122 Total 
Placebo 4 4 3 9 20 
MMX 9 mg 3 1 1 5   9 
MMX 6 mg 1 3 1 4   9 
Entocort 3 3 1 4 12 
 
Per the medical officer’s request, the sponsor performed a sensitivity analysis including data 
from 4 sites with critical GCP violations with natural remission outcome. 
 
The results of the sensitivity analysis are given in Table 24. 
 

Table 24 Sensitivity Analysis Including Data from 4 Sites with Critical GCP Violations 
with Natural Remission Outcome 

Study CB-01-02/02 
 
 Placebo  MMX 9 mg MMX 6 mg Entocort EC 
   N=96 N=114 N=112 N=110 
Remission, n (%)  6 (6.3.0%) 19 (16.7%) 9 (8.0%) 16 (14.5%) 
  95% CI (1.4, 11.1) (9.8, 23.5) (3.0, 13.1) (8.0, 21.1) 
 
Difference vs. placebo 10.4% 1.8% 8.3% 
       95% CI (2.0, 18.8) (-5.2, 8.8) (0.1, 16.5) 
p-value 0.0202 0.6197 0.0545 
Copied from Sequence 0000, CSR CB-01-02/02 Table 14.2-1.1.3. 
 
As seen from the table above, the result is the same result as obtained by this reviewer for 
abnormal baseline histology. 
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Contrary to the sponsor’s finding, if Fisher’s exact method were used, p-value between the 
MMX 9 mg and the placebo would be 0.0308. The result would be negative (> 0.0250). So, the 
result from this sensitivity analysis was not robust.   
 
This reviewer performed analysis of remission rates including all randomized without GCP 
violations by baseline histology status. Results are summarized in Table 25. 
 
Table 25 Rate of Clinical Remission for All  Randomized Patients without GCP Violations  

by Baseline Histology Status 
Study CB-01-02/02 

  MMX 9 mg 
Baseline                                  vs. Placebo 
Histology  Placebo MMX 9 mg  MMX 6 mg  Entocort EC p-value 
positve  5/89 (5.6%) 19/111 (17.1%) 9/109 (8.3%) 13/105 (12.4%) 0.0154 
 
normal  5/20 (25.0%) 1/7 (14.3%) 3/10 (30.0%) 2/11 (18.2%) 1.0000  
 
Total 10/109 (9.2%) 20/118 (16.9%) 12/119 (10.1%) 15/116 (12.9%) 0.1158 
Compiled from Tables 1- 3, Efficacy Information Amendment, May 29, 2012 
p-value was obtained by Fisher’s exact test 
All randomized patients who received at least one dose a study drug were included. 

 
As seen from table above, for subjects without GCP violations, rate of clinical remission for 
MMX 9 mg group was numerically high than that for placebo for subjects with positive baseline 
histology.  
 
Among subjects with normal baseline histology, rate of clinical remission was 25.0% (5/20) for 
placebo vs. 14.3% (1/7) for MMX 9 mg.   
 
Comparing MMX 9 mg vs. placebo, CMH yield  pooled analysis: p= 0.0392; Breslow-Day 
p=0.1183. While using the Dersimonian and Laird test, 95% CI of  pooled estimate of treatment 
effect was (-0.13, 0.25) including zero. 
 
This reviewer performed analysis of remission rates including all randomized with GCP 
violations by baseline histology status. Results are summarized in Table 26 
 

Table 26 Rate of Clinical Remission for All  Randomized Patients with GCP Violations  
by Baseline Histology Status 

Study CB-01-02/02 
  MMX 9 mg 
Baseline                                  vs. Placebo 
Histology  Placebo MMX 9 mg  MMX 6 mg  Entocort EC p-value 
positive  1/7 (14.3%) 0/5 (0.0%) 0/3 (0.0%) 3/5 (60.0%) 1.0000 
 
normal  8/13 (61.5%) 2/5 (40.0%) 4/6 (66.7%) 2/5 (40.0%) 0.6078  
 
Total 9/20 (45.0%) 2/10 (20.0%) 4/9 (44.4%) 5/10 (50.0%) 0.2465 
p-value was obtained by Fisher’s exact test 
All randomized patients who received at least one dose a study drug were included. 
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As seen from the table above,  rates of remission for budesonide MMX 9 mg was higher than 
that for placebo for all randomized patients with GCP violations for total patients, patients with 
abnormal histology at baseline, and patients with normal histology at baseline. But, due to 
adequate sample size, the treatment differences failed to reach statistical significance. 
 
Comparing MMX 9mg vs. placebo, CMH yielded pooled analysis: p= 0.2730; Breslow-Day 
p=0.5690. With using Dersimonian and Laird test, 95% CI of pooled estimate of treatment effect 
was (-0.39, 0.07) including zero. 
 
This reviewer also performed analysis of remission rates including all randomized with GCP 
violations by baseline histology status by site. 
 
Results of analyses are given Appendix Table 9. 
 
As seen from Appendix Table 9, there was no difference in site 1040. Rates were higher for 
placebo in sites 1106 and 1122. Rate was slight higher for MMX 9 mg in site 1082. 
 
3.1.2.3.7 Subgroup Analyses for All Randomized Population, Positive Histology, and 
Normal Histology subpopulation 
 
Per our request, the sponsor performed subgroup analyses of remission rates for age (<65 vs. 
≥65), race, smoking status, country, baseline UCDAI score, baseline CRP (<10 mg/L vs. ≥10 
mg/L), and concomitant medication use status for all randomized patients, all randomized 
patients with positive histology at baseline and all randomized patients with normal histology at 
baseline. 
 
Summary of results for subgroup analyses for all randomized patients is given Table 27.  
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Table 27 Analysis of Remission 
Study CB-01-02/02 

All Randomized Patients 
 MMX 9 mg Placebo Diff (MMX-PLA) 95% CI 
Gender 
 Male 14/70 (20.0%) 9/76 (11.8%) 8.2% (-3.7%, 20.0%) 
 Female   8/56 (14.3%) 9/53 (17.0%) -2.7% (-16.3%, 11.0%) 
 
Age 
 <65 22/123 (17.9%) 17/115 (14.9%)  3.1% (-6.3%, 12.5%) 
 ≥65   0/4 (0.0%)   2/14 (14.3%) -14.3% (-32.6%, 4.0%) 
 
Race 
 White 22/125 (17.6%) 19/129 (14.7%) 2.9% (-6.2%, 11.9%) 
 Asian   0/1 (0.0%)   
 Other   0/1 (0%) 
   
Country   
 Australia 0/1 (0.0%)   0/2 (0.0%) 
 Estonia 0/6 (0.0%)   0/6 (0.0%) 
 France 0/1 (0.0%)   0/1 (0.0%) 
 Italy 2/15 (13.3%)   0/17 (0.0%) 13.3% (-3.9%, 30.5%) 
 Latvia 0/2 (0.0%)   0/2 (0.0%) 
 Lithuania 3/17 (17.6%)   0/14 (0.0%) 17.6% (-0.5%, 35.8%) 
 Poland 3/15 (20.0%)   2/13 (15.4%) 4.6% (-23.6%, 32.8%) 
 Romania 2/6 (33.3%)   0/3 (0.0%) 33.3% (-4.4%, 71.1%) 
 Russia 8/40 (20.0%) 10/37 (27.0%) -7.0% (-26.0%, 11.9%) 
 Slovakia 3/12 (25.0%)   7/23 (30.4%) -5.4% (-36.3%, 25.5%) 
 Sweden 0/1 (0.0%)   0/2 (0.0%) 
 UK    0/4 (0.0%) 
 Ukraine 1/7 (14.3%)   0/9 (0.0%) 14.3% (-11.6%, 40.2%) 
  
Baseline UCDAI Score 
 4 5/14 (35.7%) 7/23 (30.4%) 5.3% (-26.1%, 36.6%) 
 5 6/15 (40.0%) 2/18 (11.1%) 28.9% (0.2%, 57.6%) 
 6 4/19 (21.1%) 3/21 (14.3%) 6.8% (-16.9%, 30.4%) 
 7 4/26 (15.4%) 3/24 (12.5%) 2.9% (-16.3%, 22.1%) 
 8 2/23 (8.7%) 3/15 (20.0%) -11.3% (-34.6%, 12.0%) 
 9 1/17 (5.9%) 0/11 (0.0%) 5.9% (-5.3%, 17.1%) 
 10 0/3 (0.0%) 0/5 (0.00%)  
< 4 or > 10 0/10 (0.0%) 1/12 (8.3%) -8.3% (-24.0%, 7.3%) 
 
Baseline CRP 
 < 10 mg/L 20/107 (18.7%) 18/103 (17.5%) 1.2% (-9.2%, 11.6%) 
 ≥ 10 mg/L   2/20 (10.0%)   1/25 (4.0%) 6.0% (-9.2%, 21.2%) 
Copied from Tables 79 to 110, Efficacy Information Amendment 1.11.3 dated 09 May 2012. 
 
As seen from the table above, remission rates were numerically higher for budesonide MMX 9 
mg for male, Italy, Lithuania, Romania, Ukraine,  and baseline UCDAI score 5 for all 
randomized patients analysis. 
 
Remission rates were numerically lower for budesonide MMX 9 mg for Russia, Slovakia,  
baseline UCDAI score 8.  
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Summary of results for subgroup analyses for all randomized patients with positive histology at 
baseline is given Table 28. 
 

Table 28 Analysis of Remission 
Study CB-01-02/02 

All Randomized Patients with Positive Histology at Baseline 
 MMX 9 mg Placebo Diff (MMX-PLA) 95% CI 
Gender 
 Male 12/66 (18.2%) 3/60 (5.0%) 13.2% (2.4%, 24.0%) 
 Female   7/48 (14.6%) 2/36 (5.6%) 9.0% (-3.5%, 21.5%) 
 
Age 
 <65 19/111 (17.1%) 5/84 (6.0%) 11.2% (2.5%, 19.8%) 
 ≥65 0/4 (0.00%) 1/12 (8.3%) -8.3% (-24.0%, 7.3%) 
 
Race 
 White 19/113 (16.8%) 6/96 (6.3%) 10.6% (2.1%, 19.0%) 
 Asian 0/1 (0.0%)   
 Other 0/1 (0.0%)   
 
Country   
 Australia 0/1 (0.0%)  0/2 (0.0%) 
 Estonia 0/6 (0.0%)  0/5 (0.0%) 
 France 0/1 (0.0%)  0/1 (0.0%) 
 Italy 2/14 (14.3%)  0/16 (0.0%) 14.3% (-4.0%, 32.6%) 
 Latvia 0/2 (0.0%)  0/2 (0.0%) 
 Lithuania 3/17 (17.6%)  0/12 (0.0%) 17.6% (-0.5%, 35.8%) 
 Poland 3/15 (20.0%)  2/9 (11.1%) 8.9% (-19.9%, 37.7%) 
 Romania 2/5 (40.0%)  0/3 (0.0%) 40.0% (-2.9%, 82.9%) 
 Russia 8/37 (21.6%) 4/28 (14.3%) 7.3% (-11.2%, 25.9%) 
 Slovakia 1/6 (18.7%) 1/11 (9.1%) 7.6% (-26.7%, 41.9%) 
 Sweden 0/1 (0.0%) 0/2 (0.0%) 
 UK  0/4 (0.0%) 
 Ukraine 0/6 (0.0%) 0/5 (0.0%)  
 
Baseline UCDAI Score 
 4 2/11 (18.2%) 1/12 (8.3%) 9.8% (-17.8%, 37.5%) 
 5 6/12 (50.0%) 2/10 (10.0%) 40.0% (6.1%, 73.9%) 
 6 4/19 (21.1%) 2/17 (11.8%) 9.3% (-14.6%, 33.2%) 
 7 4/25 (16.0%) 0/19 (0.0%) 16.0% (1.6%, 30.4%) 
 8 2/22 (9.1%) 2/14 (14.3%) -5.2% (-27.1%, 16.7%) 
 9 1/17 (5.9%) 0/10 (0.0%) 5.9% (-5.3%, 17.1%) 
 10 0/3 (0.0%) 0/5 (0.0%)  
< 4 or > 10 0/6 (0.0%) 0/9 (0.0%)  
 
Baseline CRP 
 < 10 mg/L 17/95 (17.9%) 5/75 (6.7%) 11.2% (1.7%, 20.8%) 
 ≥ 10 mg/L 2/20 (10.0%) 1/21 (4.8%) 5.2% -10.8%, 21.2%) 
Copied from Tables 111 to142, Efficacy Information Amendment 1.11.3 dated 09 May 2012. 
   
As seen from the table above, remission rates were statistically significantly higher at 5% 
significance level for budesonide MMX 9 mg for male, age <65 , white, baseline UCDAI scores 
5 and 7 for all randomized patients with positive histology at baseline. 
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However, number of patients in budesonide NMX 9 mg group was higher than that in placebo in 
all randomized patients with positive histology at baseline (115 vs. 96; P<0.001). Results from 
subgroup analyses might be difficult to be interpreted statistically.  
 
Summary of results for subgroup analyses for all randomized patients with normal histology at 
baseline is given Table 29. 

 
Table 29 Analysis of Remission 

Study CB-01-02/02 
All Randomized Patients with Normal Histology at Baseline 

 MMX 9 mg Placebo Diff (MMX-PLA) 95% CI 
Gender 
 Male 2/4 (50.0%) 6/16 (37.5%) 12.5% (-4.2%, 66.9%) 
 Female 1/8 (12.5%) 7/17 (41.2%) -28.7% (-61.4%, 4.1%) 
 
Age 
 <65 3/12 (25.0%) 12/31 (38.7%) -13.7% (-43.6%, 16.2%) 
 ≥65     1/2 (50.0%)  
  
Race 
 White 3/12 (25.0%) 13/33 (39.4%) -14.4% (-44.0%, 15.2%)  
 
Country   
 Estonia  0/1 (0.0%)  
 Italy 0/1 (0.0%) 0/1 (0.0%) 
 Lithuania  0/2 (0.0%) 
 Poland  1/4 (25.0%) 
 Romania 0/1 (0.0%) 
 Russia 0/3 (0.0%) 6/9 (66.7%) -66.7% (-97.5%, -35.9%) 
 Slovakia 2/6 (33.3%) 6/12 (50.0%) -16.7% (-63.8, 30.5%) 
 Ukraine 1/1 (100.0%) 0/4 (0.0%) 100.0% (100.0%, 100.0%) 
 
Baseline UCDAI Score 
 4 3/3 (100.0%) 6/11 (54.5%) 45.5% (16.0%, 74.9%) 
 5 0/3 (0.0%) 1/8 (12.5%) -12.5% (-35.4%, 10.4%) 
 6  1/4 (25.0%)  
 7 0/1 (0.0%) 3/5 (60.0%) -60.0% (-100.0%, -17.1%) 
 8 0/1 (0.0%) 1/1 (100.0%) -100.0% (-100.0%, -100.0%) 
 9  0/1 (0.0%)  
< 4 or > 10 0/4 (0.0%) 1/3 (33.3% -33.3% (-86.7%, 20.0%) 
  
Baseline CRP 
 < 10 mg/L   3/12 (25.0%) 13/28 (46.4%) -21.4% (-52.1%, 9.3%) 
 ≥ 10 mg/L    0/4 (0.0%)  
Copied from Tables 143 to 174, Efficacy Information Amendment 1.11.3 dated 09 May 2012. 
 
As seen from the table above, remission rates were numerically higher for budesonide MMX 9 
mg for male and baseline UCDAI score 4 for all randomized patients with normal histology at 
baseline. 
 
Remission rates were numerically lower for budesonide MMX 9 mg for female, age < 65, white, 
Russia, Slovakia, and baseline CRP < 10 mg/L.  

Reference ID: 3235942



51 
 

However, number of patients in budesonide NMX 9 mg group was higher than that in placebo in 
all randomized patients with positive histology at baseline (12 vs. 33; P<0.001). Results from 
subgroup analyses might be difficult to be interpreted statistically 
 
3.1.3 Study CB-01-02/04 

3.1.3.1 Study Design 

Additionally, a 12-month, double-blind, placebo-controlled Phase III study enrolling patients 
achieving remission in any of the previous three Phase III studies followed 123 patients for up to 
12 months with the objective of assessing long-term safety and maintenance of remission with 
budesonide MMX 6 mg. 
 

3.1.3.2 Sponsor’s Analysis 

A total of 153 patients were screened for study entry, and 123 patients were enrolled into the 
study, and a total of 122 patients were randomized. The majority of the enrolled patients had 
participated in studies CB-01-02/01 or CB-01-02/02 immediately prior to enrolling into the 
present study. A summary of patient disposition by treatment group is presented in Table 30. 

 
Table 30 Patient Disposition by Analysis Population 

. 

3.1.3.2.1 Planned Analysis 

The SAP stated that this study was an exploratory in nature and such there was no formal sample 
size calculation. It is planned that approximately 150 patients will be randomized, giving 75 
patients per treatment group. 
 
The SAP also stated that this study is not powered to show statistically significant differences 
between budesonide MMX and placebo. So, this study should be considered as exploratory 
study.  
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3.1.3.2.2 Treatment Group Comparability 
 
In general, demographic and baseline characteristics were similar in the placebo and budesonide 
MMX treatment groups. 
 
3.1.3.2.3 Sponsor’s Analysis of Primary Efficacy Variable 
 
In the ITT population, the percentages of patients in clinical remission in the placebo and 
budesonide MMX treatment groups after 1, 3, 6, 9, and 12 months of treatment, and at the End of 
Study/Early Withdrawal Visit, are presented in Table 31.  

Table 31 Patients in Clinical Remission by Study Visit (ITT Population) 

 
 
As seen in the table above, the numbers of patients that remained in clinical remission decreased 
over the 12-month period in both treatment groups. No statistically significant differences in the 
percentages of patients in clinical remission were observed between budesonide MMX and 
placebo. 
 

Table 32 Patients in Clinical Remission by Study Visit (EE Population) 
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3.1.3.2.4 Sponsor’s Analyses of Secondary Variables 
 
3.1.3.2.4.1 Time to Clinical Relapse 
 
In the ITT population, time to clinical relapse is summarized by treatment group in Table 33.  

 
Table 33Time to Clinical Relapse (ITT Population) 

 
 
As seen from the table above, a statistically significant difference was observed in the 
distributions of time to clinical relapse between budesonide MMX and placebo (p = 0.0224). The 
median time to relapse was shorter in the placebo group (181 days) than in the budesonide MMX 
group (> 1 year, the median was never reached). 
 
Additionally, the probability of experiencing clinical relapse was numerically higher in the 
placebo group at all time points evaluated. At 12 months, the estimated probability of relapse 
was 59.7% in the placebo group and 40.9% in the budesonide MMX group. 
A number of patients in both treatment groups remained on study for more than 12 months; the 
maximum time on study was 382 days for placebo patients and 373 days for budesonide MMX 
patients. 
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When all patients had completed the study, the estimated probability of relapse was 82.7% in the 
placebo group and 40.9% in the budesonide MMX group. 
 
The Kaplan-Meier distributions of time to clinical relapse for the placebo and the budesonide 
MMX treatment groups are presented in Figure 1. 
 

Figure 1 Time to Clinical Relapse (ITT Population) 

 
 
 
In the EE population, time to clinical relapse is summarized by treatment group in able 34.  
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Table 34 Time to Clinical Relapse (EE Population) 

 
 
As seen from the table above, a comparison of the distributions of time to clinical relapse 
between budesonide MMX and placebo just missed reaching statistical significance (p = 0.0546). 
The median time to relapse was shorter in the placebo group (182 days) than in the budesonide 
MMX group (> 1 year, the median was never reached). 
 
The probability of experiencing clinical relapse was numerically higher in the placebo group at 
all time points evaluated. At 12 months, the estimated probability of relapse was 60.1% in the 
placebo group and 40.4% in the budesonide MMX group. 
 
A number of patients in both treatment groups remained on study for more than 12 months; the 
maximum time on study was 382 days for placebo patients and 373 days for budesonide MMX 
patients. 
 
The Kaplan-Meier distributions of time to clinical relapse for the placebo and the budesonide 
MMX treatment groups are presented in the Figure 2. 
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Figure 2 Time to Clinical Relapse (EE Population) 

 
 
 
3.1.3.2.4.2 Endoscopic Relapse 
 
In the ITT population, the percentages of patients in endoscopic relapse in the placebo and the 
budesonide MMX groups are summarized in Table 35. 
 

Table 35 Patients in Endoscopic Relapse (ITT Population) 

 
 
As seen in the table above, in the ITT population, the percentages of patients in the budesonide 
MMX and placebo groups that were in endoscopic relapse at the End of study/Early Withdrawal 
Visit were similar.  
 
In the EE population, the percentages of patients in endoscopic relapse in the placebo and the 
budesonide MMX groups are summarized in Table 36. 
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Table 36 Patients in Endoscopic Relapse (EE Population) 

 
 
As seen in Table above, no statistically significant differences in the percentages of patients in 
endoscopic remission between budesonide MMX and placebo were observed. 
 
3.1.3.3 Reviewer’s Comments and Evaluation 
 
The SAP stated that this study was an exploratory in nature and such there was no formal sample 
size calculation. It is planned that approximately 150 patients will be randomized, giving 75 
patients per treatment group. 
 
The SAP also stated that this study is not powered to show statistically significant differences 
between budesonide MMX and placebo. So, this study should be considered as exploratory 
study.  
 
Furthermore, the SAP stated that the primary efficacy endpoints are clinical remission at 1, 3, 6, 
9 months and at the End of Study/Early Withdrawal Visit. 
 
If no multiplicity adjustments were to be applied to primary efficacy endpoints, results for 
primary efficacy endpoints should be considered exploratory. 

So, Study CB-01-02/04 should be considered as exploratory.  

 
.  
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3.2 Evaluation of Safety 
 
3.2.1 Study CB-01-02/01 
 
The overall percentages of patients with any AE were similar for the two 
budesonide MMX groups (9 mg, 57.5% and 6 mg, 58.7%) and slightly higher in the placebo 
(62.8%) and Asacol (63.0%) groups. Most patients had AEs that were mild or moderate in 
severity. The percentage of patients with severe AEs was highest for placebo (12.4%). Overall 
13.9% (71/509) of patients experienced AEs leading to study discontinuation, with the highest 
percentage in the placebo group (18.6%). SAEs were infrequent and occurred in similar 
percentages of patients across all treatment groups. There were no deaths in the study. There was 
no evidence of a dose trend for budesonide MMX with respect to the overall percentages of 
patients with AEs or SAEs. 
 
3.2.2 Study CB-01-02/02 

Among all 511 treated patients, 277 (54.2%) experienced one or more AE; 23.7% of patients 
experienced one or more treatment-related AE, with similar percentages across all treatment 
groups. Thus, a majority of patients had AEs that were considered to be not related to study 
treatment. The overall percentages of patients with any AE were similar for budesonide MMX 9 
mg and Entocort EC (55.5% and 54.8%, respectively); the percentage was 62.5% for budesonide 
MMX 6 mg and 44.2% for placebo. Most patients had events that were mild or moderate in 
severity. The frequency of patients with severe AEs was highest for budesonide MMX 9 mg 
(9.4%). Overall 18.6% (95/511) of patients experienced AEs leading to study discontinuation, with the 
highest percentage in the budesonide MMX 6 mg group (23.4%). SAEs were infrequent, but the 
percentage of patients with SAEs was slightly higher in the placebo group (3.9%) compared with the 
other groups (0.8% to 3.1%). 
 

3.2.3 Study CB-01-02/04 

Overall, TEAEs occurred in a higher percentage of patients in the placebo group (72.1%) than in 
the budesonide MMX group (64.5%). Treatment-related TEAEs occurred in a similar percentage 
of patients in both treatment groups (21.3% and 21.0% in the placebo and budesonide MMX 
groups, respectively). The majority of patients in both treatment groups reported events that were 
mild to moderate in severity, and not considered to be treatment related. A higher percentage of 
placebo patients (27.9%) withdrew from the study due to a TEAE than budesonide MMX 
patients (16.1%). SAEs were reported infrequently (one patient each in the placebo and 
budesonide MMX 6 mg groups). 
There were no deaths or life-threatening events in this study. Both SAEs were judged by the 
Investigator not to be related to study drug. 
 
4. FINDINGS IN SPECIAL/SUBGROUP POPULATION 
 
This reviewer performed subgroup analyses of remission rates for gender, age (<65 vs. ≥65),  
and race for sponsor’s ITT analysis.  
 

Reference ID: 3235942



59 
 

4.1 Gender, Race and Age 
 
4.1.1 Study CB-01-02/01 
 
The summary of results of subgroup analyses of remission rates for Study CB-01-02/01 is given 
below. 
 

Analysis of Remission 
Study CB-01-02/01 

Sponsor’s ITT Analysis 
 MMX 9 mg Placebo Diff (MMX-PLA) 95% CI 
Gender 
 Male 13/77 (16.9%) 6/68 (8.8%) 8.1% (-2.7%, 18.8%)  
 Female   9/46 (19.6%) 3/53 (5.7%) 13.9% (0.9%, 27.0%) 
 
Age 
 <65 21/119 (17.7%) 9/114 (7.9%) 9.8% (1.3%, 18.2%)  
 ≥65   1/4 (25.0%)   0/7 (0%) 25.0% (-17.4%, 67.4%)  
 
Race 
 White 10/60 (16.7%)   4/64 (6.3%) 10.4% (-0.7%, 21.6%)  
 Black   2/9 (22.2%)   0/7 (0.0%) 22.2% (-4.9%, 49.4%) 
 Asian 10/44 (22.7%)   5/39 (12.8%) 9.9% (-6.3%, 26.1%) 
 Other   0/10 (0.0%)   0/11 (0.0%) 
Obtained by this reviewer. 
 
As seen from table above, remission rates were statistically significantly higher at 5% 
significance level for budesonide MMX 9 mg for female and age <65 for the sponsor’s ITT 
analysis. 
 
4.1.2 Study CB-01-01/02 
 
The summary of results of subgroup analyses of remission rates for Study CB-01-02/02 is given 
below. 

Analysis of Remission 
Study CB-01-02/02 

Sponsor’s ITT Analysis 
 MMX 9 mg Placebo Diff (MMX-PLA) 95% CI 
Gender 
 Male  12/64 (18.8%) 3/57 (5.3%) 13.5% (2.3%, 24.7%)    
 Female   7/45 (15.6%) 1/32 (3.1%) 12.5% (0.3%, 24.6%) 
 
Age 
 <65 19/105 (18.1%)   3/79 (3.8%)  14.3% (5.8%, 22.8%)  
 ≥65   0/4 (0.0%)   1/10 (10.0%) -10.0% (-28.6%, 8.6%)  
 
Race 
 White 19/107 (17.8%) 4/89 (4.5%) 13.3% (4.8%, 21.7%)  
 Asian   0/1 (0.0%)   
 Other   0/1 (0%) 
Obtained by this reviewer. 
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As seen from table above, remission rates were statistically significantly higher for budesonide 
MMX 9 mg for female and male, age <65, and white for the sponsor’s ITT analysis. 
 
4.2 Other Special/Subgroup Population 
 
This reviewer performed subgroup analyses of remission rates for country, and baseline UCDAI 
score for sponsor’s ITT analysis.  
 
4.2.1 Study CB-01-02/01 
 
The summary of results of subgroup analyses of remission rates for Study CB-01-02/01 is given 
below. 

Analysis of Remission 
Study CB-01-02/01 

Sponsor’s ITT Analysis 
 MMX 9 mg Placebo Diff (MMX-PLA) 95% CI 
Country   
 Canada   0/7 (0.0%) 0/5 (0.0%) 
 India 10/40 (25.0%) 5/39 (12.8%) 12.2% (-4.9%, 29.2%) 
 US 12/76 (15.8%) 4/77 (5.2%) 10.6% (0.1%, 20.2%) 
 
Baseline UCDAI Score 
 1  0/1 (0.0%) 
 2 1/3 (33.3%) 0/1 (0.0%) 33.3% (-20.0%, 86.7%) 
 3 0/11 (0.0%) 1/5 (20.0%) -20.0% (-55.1%, 15.1%) 
 4 4/14(28.6%) 3/11(27.3%) 1.6% (-34.1%, 36.7%) 
 5 6/13 (46.2%) 1/17 (5.9%) 40.3% (11.0%, 69.6%) 
 6 3/15 (20.0%) 0/16 (0.0%) 20.0% (-0.2%, 40.2%) 
 7 4/19 (21.1%) 2/20 (10.0%) 11.1% (-11.5%, 33.6%) 
 8 3/19 (15.8%) 1/17 (5.9%) 9.9% (-9.9%, 29.8%) 
 9 0/16 (0.0%) 0/11 (0.0%) 0.0% 
 10 1/4 (25.0%) 1/8 (11.1%) 13.9% (-35.7%, 60.7%) 
 11  0/1 (0.0%)   
Obtained by this reviewer. 
 
As seen from table above, for the sponsor’s ITT analysis, remission rates were statistically 
significantly higher for budesonide MMX 9 mg for US. Remission rates were numerically higher 
for budesonide MMX 9 mg across all baseline UCDAI scores with exception of scores 3, 4, and 
9.  
 
4.2.2 Study CB-01-01/02 
 
The summary of results of subgroup analyses of remission rates for Study CB-01-02/02 is given 
below. 
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Analysis of Remission 
Study CB-01-02/02 

Sponsor’s ITT Analysis 
 MMX 9 mg Placebo Diff (MMX-PLA) 95% CI 
Country   
 Australia 0/1 (0.0%)   0/2 (0.0%) 
 Estonia 0/6 (0.0%)   0/5 (0.0%) 
 France 0/1 (0.0%)   0/1 (0.0%) 
 Great 
 Britain 0/4 (0.0%) 
 Italy 2/12 (16.7%)   0/13 (0.0%) 16.7% (-4.4%, 37.8%)  
 Latvia 0/2 (0.0%)   0/2 (0.0%) 
 Lithuania 3/17 (17.6%)   0/12 (0.0%) 17.6% (-0.5%, 35.8%)  
 Poland 3/14 (21.4%)   1/9 (11.1%) 10.3% (-19.4%, 40.0%) 
 Romania 2/5 (40.0%)   0/3 (0.0%) 40.0% (-2.9%, 82.9%)  
 Russia 8/35 (22.9%)   3/28 (10.7%) 12.2% (-5.9%, 30.2%)  
 Slovakia 1/4 (25.0%)   0/7 (0.0%) 25.0% (-17.4%, 67.4%)  
 Sweden 0/1 (0.0%)   0/2 (0.0%) 
 Ukraine 0/6 (0.0%)   0/5 (0.0%)   
  
Baseline UCDAI Score 
 2  0/1 (0.0%) 
 3 0/3 (0.0%) 0/1 (0.0%) 
 4 2/10 (20.0%) 0/9 (0.0%) 20.0% (-4.8%, 44.8%)  
 5 6/12 (50.0%) 1/8 (12.5%) 37.5% (1.1%, 73.9%) 
 6 4/19 (21.1%) 2/16 (12.5%)   8.6% (-15.9%, 33.0%)  
 7 4/23 (17.4%) 0/19 (0.0%) 17.4% (1.9%, 32.9%) 
 8 2/21 (9.5%) 1/14 (7.1%)   2.4% (-16.1%, 20.8%) 
 9 1/17 (5.9%) 0/10 (0.0%)   5.9% (-5.3%, 17.1%) 
 10 0/3 (0.0%) 0/5 (0.00%) 
Obtained by this reviewer. 
 
As seen from table above, for the sponsor’s ITT analysis, remission rates were numerically 
higher for budesonide MMX 9 mg across countries in Europe. Remission rates were numerically 
higher for budesonide MMX 9 mg across all baseline UCDAI scores with exception of score 8.  
 
5.  SUMMARY AND CONCLUSIONS 
 
5.1 Statistical Issues and Collective Evidence 

The sponsor submitted two induction trials (Study CB-01-02/01 and CB-01-02/02) and one 
maintenance trial (Study CB-01-02/04). 

Study CB-01-02/01 showed that in the sponsor’s ITT population, the percentage of patients 
achieving clinical remission at Week 8  in the budesonide MMX 9 mg group was significantly 
greater than the percentage of patients in the placebo group. Remission rates for budesonide 
MMX 6 mg was numerically greater than placebo, but the difference did not reach statistical 
significance. 
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Result of subgroup analysis of rate of clinical remission at Week 8 was inconsistent between ≤42 
years vs. > 42 years (1.2% vs. 21.0%). 

For both secondary endpoints (rate of clinical improvement and rate of endoscopic 
improvement), the rates were numerically higher in the budesonide MMX 9 mg group than in the 
placebo group, but the differences failed to reach statistical significance. 

Study CB-01-02/02 conducted in Europe was problematic with regard to the sponsor’s ITT 
population. The sponsor’s ITT population excluded four sites with significant GCP violations, 
and significantly more patients were excluded from the placebo group compared to the 
budesonide MMX 9 mg group (31.0% vs. 13.5%) mainly due to normal histology at baseline. 

 
Results for this study in sponsor’s ITT population tended to biased against placebo and might not 
be interpretable with placebo. 
 
Study CB-01-02/02 showed that in the sponsor’s ITT population, the percentage of patients in 
clinical remission at Week 8 was significantly higher for patients receiving budesonide MMX 9 
mg than for patients receiving placebo.  

For both secondary endpoints (rate of clinical improvement and rate of endoscopic 
improvement), the rates were numerically higher in the budesonide MMX 9 mg group than in the 
placebo group, but the differences failed to reach statistical significance. 

 
The sponsor’s ITT population did not include all randomized patients. It included all randomized 
patients who received at least one dose of study drug, had no major entry criteria (e.g., a C. 
difficile infection during screening) or GCP violations, and had mucosal histology consistent 
with active UC at baseline.  
 
The sponsor’s ITT population was not pre-specified in the protocol but was pre-specified in the 
protocol. But, proposed SAP excluding patients with normal histology at baseline and critical 
GCP violations was submitted FDA just 17 days before the last patient out. The SAP was 
finalized about 5 months after last patient out. The SAP did not stated clearly which analysis 
(randomized or ITT) was to be the primary efficacy analysis. In the Teleconference dated April 
13, 2010, the agency clearly stated that “true” ITT analysis should be considered as the primary 
efficacy analysis. The agency assumed the primary analysis was to be based the as-randomized 
and recommended the sponsor’s ITT analysis would be a sensitivity analysis to support the 
primary analysis. 
 
In the pre-NDA meeting on May 31, 2011, the Agency restated that the “true” ITT population 
should be used as the primary analysis population.   
 
This reviewer performed “true” ITT analyses including all randomized patients for both studies 
(CB-01-02/01 and CB-01-02/02). Results showed that remission rates for budesonide MMX 9 
mg was numerically greater than placebo for both studies, but differences did not reach statistical 
significance for this “true” ITT population. The treatment differences between budesonide MMX 
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9 and placebo were 6.3% with 95% CI (-2%, 15.0%) and 3.2% with 95% CI (-5.6%, 12.1%) for 
Study CB-01-02/01 and Study CB-01-02/02, respectively.   
 
In Study CB-01-02/01, the number of patients with normal histology at baseline was comparable 
among treatment groups. Rate of clinical remission for budesonide MMX9 mg group was 
numerically higher that for placebo for patients with positive baseline histology (18.5% vs. 
8.2%) with nominal p-value of 0.0238 (Fisher’s exact test). 
 
In Study CB-01-02/01, 5 of 6 placebo patients with normal histology at baseline had clinical 
remission. None of the 3 budesonide MMX 9 mg patients with normal histology at baseline had 
clinical remission. The p-value changed from 0.0238 in “positive histology” population to 
0.1365 in the reviewer’s “true” ITT population. So, the p-value for the sponsor’s ITT analysis 
was at best at borderline significant compared to the pre-specified threshold of 0.025.     
 
In Study CB-01-02/02, statistically significant more placebo patients with normal histology at 
baseline were observed as compared to other treatment groups. So, results from the sponsor’s 
ITT analysis excluding patients with normal histology might not be statistically interpretable. 
The rate of clinical remission for the budesonide MMX 9 mg group was numerically higher than 
that for placebo for patients with positive baseline histology (16.7% vs. 6.3%) with nominal p-
value of 0.0308 (Fisher’s exact test). The p-value changed from 0.0308 in “positive histology” 
population to 0.4746 in “true” ITT population. Results from the sponsor’s ITT analysis might not 
be considered robust. 
 
Furthermore, since the sponsor’s ITT analysis excluded all patients with normal histology at 
baseline, the sponsor’s ITT analysis should not be considered as a modified ITT analysis but a 
subgroup analysis for patients with abnormal histology at baseline. Basing the primary analysis 
on the subgroup of patients with abnormal histology was not pre-specified in the original 
protocols but was introduced in the SAP after study enrollment but before database lock Without 
clear pre-specification, this subgroup analysis should be considered as exploratory and 
hypothesis generating in nature. 
 
For the maintenance trial (Study CB-01-02/04), the SAP stated that this study was an exploratory 
in nature with no formal sample size calculation. This study was not powered to show 
statistically significant differences between budesonide MMX 6 mg and placebo. So, this study 
should be considered as an exploratory study.  
 
In conclusion, for induction, both studies (Study CB-01-02/01 and Study CB-01/02/02) did not 
provide substantially statistical evidence demonstrating superiority of the budesonide MMX 9 
mg over placebo for all randomized population. For patients with positive histology at baseline, 
the budesonide MMX 9 mg was numerically better than placebo. But, subgroup of patients with 
positive histology was not pre-specified in the protocol. Without clear pre-specification, this 
subgroup analysis should be considered exploratory and hypothesis generating in nature. 
 
For the maintenance, Study CB-01-02/04 was designed as exploratory in nature. Results cannot 
be statistically interpretable. 
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5.2 Conclusions and Recommendations 

The sponsor submitted two induction trials (Study CB-01-02/01 and CB-01-02/02) and one 
maintenance trial (Study CB-01-02/04). 

Study CB-01-02/01 showed that in the sponsor’s ITT population, the percentage of patients 
achieving clinical remission at Week 8 in the budesonide MMX 9 mg group was significantly 
greater than the percentage of patients in the placebo group. Remission rates for budesonide 
MMX 6 mg was numerically greater than placebo, but the difference did not reach statistical 
significance. 

For both secondary endpoints (rate of clinical improvement and rate of endoscopic 
improvement), the rates were numerically higher in the budesonide MMX 9 mg group than in the 
placebo group, but the differences failed to reach statistical significance. 

Study CB-01-02/02 conducted in Europe was problematic with regard to the sponsor’s ITT 
population. The sponsor’s ITT population excluded four sites with significant GCP violations, 
and significantly more patients were excluded from the placebo group compared to the 
budesonide MMX 9 mg group (31.0% vs. 13.5%) mainly due to normal histology at baseline. 

 
Results for this study in sponsor’s ITT population tended to biased against placebo and might not 
be interpretable statistically with placebo. 
 
Study CB-01-02/02 showed that in the sponsor’s ITT population, the percentage of patients in 
clinical remission at Week 8 was significantly higher for patients receiving budesonide MMX 9 
mg than for patients receiving placebo.  

For both secondary endpoints (rate of clinical improvement and rate of endoscopic 
improvement), the rates were numerically higher in the budesonide MMX 9 mg group than in the 
placebo group, but the differences failed to reach statistical significance. 

 
The sponsor’s ITT population did not include all randomized patients. It included all randomized 
patients who received at least one dose of study drug, had no major entry criteria (e.g., a C. 
difficile infection during screening) or GCP violations, and had mucosal histology consistent 
with active UC at baseline.  
 
This reviewer performed “true” ITT analyses including all randomized patients for both studies 
(CB-01-02/01 and CB-01-02/02). Results showed that remission rates for budesonide MMX 9 
mg was numerically greater than placebo for both studies, but differences did not reach statistical 
significance for the “true” ITT population. The treatment differences between budesonide MMX 
9 and placebo were 6.3% with 95% CI (-2%, 15.0%) and 3.2% with 95% CI (-5.6%, 12.1%) for 
Study CB-01-02/01 and Study CB-01-02/02, respectively.   
 
In Study CB-01-02/01, the number of patients with normal histology at baseline was comparable 
among treatment groups. Rate of clinical remission for budesonide MMX9 mg group was 
numerically higher that for placebo for patients with positive baseline histology (18.5% vs. 
8.2%) with nominal p-value of 0.0238 (Fisher’s exact test). 
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In Study CB-01-02/01, 5 of 6 placebo patients with normal histology at baseline had clinical 
remission. None of the 3 budesonide MMX 9 mg patients with normal histology at baseline had 
clinical remission. The p-value changed from 0.0238 in “positive histology” population to 
0.1365 in the reviewer’s “true” ITT population. So, the p-value for the sponsor’s ITT analysis 
was at best at borderline significant compared to the pre-specified threshold of 0.025.     
 
In Study CB-01-02/02, statistically significant more placebo patients with normal histology at 
baseline were observed as compared to other treatment groups. So, results from the sponsor’s 
ITT analysis excluding patients with normal histology might not be statistically interpretable. 
The rate of clinical remission for the budesonide MMX 9 mg group was numerically higher than 
that for placebo for patients with positive baseline histology (16.7% vs. 6.3%) with nominal p-
value of 0.0308 (Fisher’s exact test). The p-value changed from 0.0308 in “positive histology” 
population to 0.4746 in “true” ITT population. Results from the sponsor’s ITT analysis might not 
be considered robust. 
 
Furthermore, since the sponsor’s ITT analysis excluded all patients with normal histology at 
baseline, the sponsor’s ITT analysis should not be considered as a modified ITT analysis but a 
subgroup analysis for patients with abnormal histology at baseline. Basing the primary analysis 
on the subgroup of patients with abnormal histology was not pre-specified in the original 
protocols but was introduced in the SAP after study enrollment but before database lock.  
Without clear pre-specification, this subgroup analysis should be considered as exploratory and 
hypothesis generating in nature. 
 
For the maintenance trial (Study CB-01-02/04), the SAP stated that this study was an exploratory 
in nature with no formal sample size calculation. This study was not powered to show 
statistically significant differences between budesonide MMX 6 mg and placebo. So, this study 
should be considered as an exploratory study.  
 
In conclusion, for induction, both studies (Study CB-01-02/01 and Study CB-01/02/02) did not 
provide substantially statistical evidence demonstrating superiority of the budesonide MMX 9 
mg over placebo for the all randomized population. For patients with positive histology at 
baseline, the budesonide MMX 9 mg was numerically better than placebo. But, subgroup of 
patients with positive histology was not pre-specified in the protocol. Without clear pre-
specification, this subgroup analysis should be considered exploratory and hypothesis generating 
in nature. 
 
For maintenance, Study CB-01-02/04 was designed as exploratory in nature. Results cannot be 
statistically interpretable. 
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6.  Appendix 

Table 1 Summary of Demographic and Baseline Characteristics --- Protocol CB-01-02/01  
Sponsor’s ITT Population 

 
  Placebo MMX 9 mg MMX  6 mg Asacol Among Treatment 
Characteristics (N=121) (N=123) (N=121) (N=124) p-value 
Sex  0.1912 
 Male 68 (56.2%) 77 (62.6%) 59 (48.8%) 69 (55.6%) 
 Female 53 (43.8%) 46 (37.4%) 62 (51.2%) 55 (44.4%) 
 
Race   0.9511 
 Caucasian 64 (52.9%) 60 (48.8%) 60 (49.6%) 61 (49.2%) 
 Black    7 (5.8%)   9 (7.3%) 11 (9.1%)   8 (6.5%)  
 Hispanic or Latino  9 (7.4%)   8 (6.5%)   7 (5.8%) 12 (9.7%) 
 Asian/ 39 (32.2%) 44 (35.8%) 42 (34.7%) 43 (34.7%)     
 Other Races   2 (1.7%)   2 (1.6%) 1 (0.8%)   0 (0.0%) 
   
Age (yr)    
 Mean (SD) 41.0 (13.4) 41.5 (12.4) 43.7 (13.2) 43.8 (12.3) 0.1986 
 
Age   0.7850  
 <65 114 (94.2%) 119 (96.7%) 115 (95.0%) 117 (94.4%) 
 ≥65     7 (5.8%)     4 (3.3%)     6 (5.0%)     7 (5.6%) 
 
Height (cm)   0.3987 
 Mean (SD) 166.8 (10.5) 168.2 (11.7)  166.0 (10.0) 167.8 (10.9)   
 
Weight (kg)   0.4328 
 Mean (SD) 72.0 (21.4) 73.5 (20.2) 72.2 (19.6) 75.9 (21.4) 
  
Baseline CRP   0.0325 
 N 120 123 121 124  
 < 10 mg/L 93 (77.5%) 92 (74.8%) 95 (78.5%) 79 (63.7%) 
 ≥ 10 mg/L 27 (22.5%) 31 (25.2%) 26 (21.5%) 45 (36.3%) 
 
Baseline UCDAI score   0.3613 
 N 120  123 121 124 
 Mean (SD) 6.7 (1.9) 6.4 (1.8) 6.5 (1.8) 6.8 (2.0) 
 
Baseline Endoscopic index score 0.5604 
 Mean (SD) 7.5 7.7 (1.9) 7.7 (2.0) 7.9 (2.2) 
 
Disease duration     0.1772 
 Mean (SD) 5.6 (7.4) 5.8 (7.3) 7.1 (8.5) 7.5 (9.3) 
 
Number of flares in 
Last 2 years     0.9799 
 N 121 122 121 121 
 Mean (SD) 4.0 (4.7) 4.0 (9.5) 3.7 (4.5) 3.9 (7.8) 
Copied from Table 12.  
P-values were computed by this reviewer. 
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Table 2 Sponsor’s Analysis of Remission Rates –“true” ITT Analysis – Protocol CB-01-
02/01 
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Table 3 Sponsor’s Analysis of Remission Rates – All Randomized Patients with Positive 
Histology at Baseline – Protocol CB-01-02/01 
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Table 4 Sponsor’s Analysis of Remission Rates – All Randomized Patients with Normal 
Histology at Baseline – Protocol CB-01-02/01 
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Table 5 Summary of Demographic and Baseline Characteristics --- Protocol CB-01-02/02  
Sponsor’s ITT Population 

 
 Placebo MMX 9 mg MMX  6 mg Entocort EC AmongTreatment 
Characteristics (N=89) (N=109) (N=109) (N=103) p-value 
Sex  0.3266 
 Male 57 (64.0%) 64 (58.7%) 57 (52.3%) 55 (53.4%) 
 Female 32 (36.0%) 45 (41.3%) 52 (47.7%) 48 (46.6%) 
 
Race    
 White 89 (100.0%) 107 (98.2%) 109 (100.0%) 103 (100.0%) 
 Asian/   0 (0.0%)    1 (0.9%)     0 (0.0%)     0 (0.0%)     
 Other Races   0 (0.0%)    1 (0.9%)     0 (0.0%)     0 (0.0%) 
   
Age (yr)    0.7735   
 Mean (SD) 44.8 (13.4) 42.8 (13.9)  44.8 (13.0) 43.8 (14.0)  
 
Age    0.2045 
 <65 77 (88.8%) 105 (96.3%) 102 (93.6%) 94 (91.3%) 
 ≥65 10 (11,2%)     4 (3.7%)     7 6.(6.4%)   9 (8.7%) 
 
Height (cm)   0.1028 
 N 89 109 109 102 
 Mean (SD) 173.9 (8.0) 172.5 (9.7) 172.0 (9.3) 170.7 (9.0) 
 
Weight (kg)    0.4210 
 Mean (SD) 76.7 (15.1) 75.3 (14.5) 74.3 (15.8) 73.2 (13.8) 
  
Baseline CRP 
 N 120 123 121 124  
 < 10 mg/L 93 (77.5%) 92 (74.8%) 95 (78.5%) 79 (63.7%) 
 ≥ 10 mg/L 27 (22.5%) 31 (25.2%) 26 (21.5%) 45 (36.3%) 
 
Baseline UCDAI score   0.9482 
 Mean (SD) 6.7 (1.8) 6.8 (1.7) 6.8 (1.6) 6.8 (1.8) 
 
Baseline Endoscopic index score 0.0051 
 Mean (SD) 7.0 (1.9) 6.8 (1.7) 7.4 (1.7) 6.7 (1.7) 
 
Disease duration     0.7048   
 Mean (SD) 6.7 (7.6) 5.8 (7.0) 5.7 (5.5) 6.0 (5.9) 
 
Number of flares in 
Last 2 years     0.6537 
 N 88 109 109 101 
 Mean (SD) 2.8 (2.1) 2.7 (1.4) 2.6 (1.4) 2.9 (2.2) 
Copied from Table 13.  
P-values were computed by this reviewer. 
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Table 6 Sponsor’s Analysis of Remission Rates –“true” ITT Analysis – Protocol CB-01-
02/02 
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Table 7 Sponsor’s Analysis of Remission Rates – All Randomized Patients with Positive 
Histology at Baseline – Protocol CB-01-02/02 
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Table 8 Sponsor’s Analysis of Remission Rates – All Randomized Patients with Normal 
Histology at Baseline – Protocol CB-01-02/02 
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Table 9 Rate of Clinical Remission for All Randomized Patients with GCP violations by 
Baseline Histology Status by Site 
 

Rate of Clinical Remission for All Randomized Patients with GCP Violations  
by Baseline Histology Status by Site 

Study CB-01-02/02 
  MMX 9 mg 
 Baseline                                  vs. Placebo 
Site Country Histology  MMX 9 mg Placebo  p-value 
1040 Italy abnormal  0/2 (0.0%) 0/3 (0.0%)  
 normal  0/1 (0.0%) 0/1 (0.0%) 
 
 Total 0/3 (0.0%) 0/4 (0.0%)    
1082  Slovakia abnormal   0/1 (0.0%)  
  normal  1/1 (100.0%) 1/2 (50.0%) 
 
  Total 1/1 (100.0%) 1/3 (33.0%) 
1106  Russia abnormal  0/1 (0.0%)   
  normal   4/4 (100.0%) 
 
  Total 0/1 (0.0%) 4/4 (100.0%) 
1122 Slovakia abnormal  1/2 (50.0%) 1/3 (33.3%)  
  normal  1/3 (33.3%) 3/6 (50.0%) 
 
  Total 1/5 (20.0%) 4/9 (44.4%) 
Total  abnormal  0/5 (0.0%) 1/7 (14.3%) 1.0000 
 normal  2/5 (40.0%) 8/13 (61.5%)  0.6078  
 
 Total 2/10 (20.0%) 9/20 (45.0%)   0.2465 
p-value was obtained by Fisher’s exact test 
All randomized patients who received at least one dose a study drug were included. 
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Appendix A Meeting Minutes for teleconference 4/13/10 
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Appendix B Meeting Minutes for Pre-NDA Meeting 5/31/11 
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Appendix C: Timeline for Change of Sponsor’s ITT Population 
 

11/30/07 IND 74,882 S/N 0001 Special Protocol Assessment for 02/01 and 02/02 
 

• ITT – include all randomized patients with at least one dose administered and with at 
least a post-baseline efficacy assessment 

 
4/13/10 IND 74,882 Teleconference Minutes to seek agreement on the proposed UCDAI 
calculation and the proposed Full Analysis Set 
 

• Use original definition as specified in the protocol 
• Proposed to exclude from the FAS patients that were not compliant with Good Clinical 

Practice; these patients will be included in a sensitivity analysis as responders 
• Observed that 3 of Eastern European Sites had reported unusually high Remission Rate 

(67%-73% vs. 9.2% for Western Europe) 
• Expand the histological evaluation to all patients enrolled in the studies. 
• Proposed to remove these patients from the FAS 
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7/15/10 IND 74,882  Revised Statistical Analysis Plan (SAP) for Studies 02/01 and 02/02 
 
7/19/10 IND 74,882 S/N 0055 Revised SAP for 02/01 and 02/02 dated July 15, 2010 
 

• It stated that  
 

 

 
• In the telecom dated 4/13/10, it was stated that the "true" ITT analysis should be 

considered as the primary efficacy analysis.  
 
• The SAP did not state which analysis (randomized or ITT) is the primary efficacy 

analysis. At the time I reviewed the revised SAP, I assumed that the primary analysis 
should be based on randomized population. So, this reviewer did not make comments on 
the study population. 
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5/7/11 IND 74,882 Slide Presentation for 02/02 Study Results 
 

• Modified ITT excluded 101 patients (50 for GCP violation, 48 for normal histology at 
baseline, 1 for major entry criteria violation and 2 not randomized through IVRS) 

 
5/31/11 IND 74,882 Discuss the submission of a new NDA for Budesonide 
 

 
 
  

Reference ID: 3235942



96 
 

Appendix D: Sponsor’s Timeline for Studies CB-01-02/01 and CB-01-02/02 
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12/21/2012
Do not concur with reviewer's overall conclusion.
See TL review memo.
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STATISTICS FILING CHECKLIST FOR A NEW NDA/BLA 
 

1

NDA/BLA Number:203-634 Applicant: Santarus, Inc Stamp Date: 12/14/11 

Drug Name:Uceris NDA/BLA Type: Efficacy Indication: induction of 
remission in patients with 
active, mild to moderate 
ulcerative colitis 

 
On initial overview of the NDA/BLA application for RTF: 
  

 Content Parameter for RTF Yes No NA Comments 
1A Paper Submission: Index is sufficient to locate necessary 

reports, tables, data, etc. 
  X Electronic 

submission 

1B Electronic Submission: Indexing and reference links within 
the electronic submission are sufficient to permit 
navigation through the submission, including access to 
reports, tables, data, etc. 

X    

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

X    

3 Efficacy was investigated for gender, racial, and geriatric 
subgroups investigated. 

X   Pooled analyses 
≤60 vs. >60, no 
racial 
No subgroup 
analyses for CB-
01-02/04 

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

X   No index of 
data definition 
tables 

 
IS THE STATISTICAL SECTION OF THE APPLICATION IS FILEABLE ? Yes   
 
 
Content Parameter (possible review concerns for 74-
day letter) 

Yes No NA Comment 

Designs utilized are appropriate for the indications requested. X    
Endpoints and methods of analysis are specified in the 
protocols/statistical analysis plans. 

X    

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

  X No efficacy 
interim analysis 
planned. 

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

 X   

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

X    

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

X   Included OC 
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STATISTICS FILING CHECKLIST FOR A NEW NDA/BLA 
 

2

 
 
 
 
Background 
 
Santarus, Inc. submitted this original NDA for budesonide 9 mg tablet as an orally administered 
treatment for induction of remission in patients with active, mild to moderate 
ulcerative colitis pursuant to the requirement of section 505(b)(1) of the Federal Food, Drug and 
Cosmetic Act, 21 CFR 314 and supporting FDA guidelines.   
 
Budesonide MMX 9 mg tablets is an enteric coated, extended release, oral dosage 
formulation designed for the induction of remission in adult patients with active, mild to 
moderate ulcerative colitis (UC). UC is a chronic, relapsing/remitting inflammatory 
bowel disease (IBD) involving the colorectal mucosa. To provide an enhanced standard 
of treatment for UC, budesonide, a topically-active glucocorticosteroid, was selected as 
the active ingredient and combined with the novel, patented multimatrix (MMX) delivery 
technology. 
 
The sponsor has submitted four Phase III studies, CB-01-02/06, CB-01-02/04, CB-01-
02/01 and CB-01-02/02. Studies CB-01-02/01 and CB-01-02/02 were two adequate well-
controlled studies CB-01-02/01 and CB-01-02/02) in patients with active, mild to 
moderate UC. CB-01-02/01 was conducted in the US, Canada, Mexico and India and CB-
01-02/02 was conducted in Europe, Russia, Israel, and Austria. With the exception of the 
reference comparator arm (Asacol in CB-01-02/01 and Entocort in CB-01-02/02), these 
studies were identical in design. 
 
CB-01-02/06 was a open-label efficacy and safety study in patients with mild to 
moderate, active ulcerative colitis. CB-01-02/04 was a 12 month, double-blind, placebo-
controlled Phase III extension study in maintenance of remission in subjects with 
ulcerative colitis..  
 
This review will focus three studies (CB-01-02/01, CB-01-02/02, and CB-01-02/04). 
  
All ADaM analysis datasets and study reports for this submission have been submitted in 
electronic Common Technical Document (eCTD) format to the EDR at: 
\\CDSESUB5\EVSPROD\NDA203634\203634.enx  
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