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1. EXECUTIVE SUMMARY

1.1 Conclusions and Recommendations

The sponsor has submitted two pivbtal studies (SC0131 and SC0232) to support the claim.

Study SC0131 showed that RU-0211 48 pg group was statistically significantly better than
placebo group in terms of the primary efficacy endpoint, the spontaneous bowel movements
(SBMs) frequency rate during Week1 in subjects with constipation. The superiority was also
~ shown for all secondary efficacy endpoints with exceptions for abdominal bloating and
abdominal discomfort.

The efficacy results from study SC0131 were replicated in study SC0232 for the primary
efficacy endpoint and for the most of secondary efficacy variables (SBM within 24 hours of first
study drug, time to first SBM, degree of stool consistency, degree of straining, degree of
constipation and global assessment of treatment effectiveness, abdominal bloating and
abdominal discomfort). :

For study SC0232, the sponsor’s ITT analysis was not true ITT analysis. It did not include all -
randomized patients. It excluded more patients in RU-0211 48 pg group than in placebo group (8
vs. 1, p=0.0180, chi-square test). So, sponsor’s ITT analysis may tend to be biased in favor of
RU-0211 48 pg group.

Furthermore, in the sponsor’s analysis of weekly response rate, it was also found that more
patients in RU-0211 48 pg group were imputed by LOCF than in placebo at Weeks 3 and 4 (8 in
RU-0211 48 pg group and 2 in placebo group). So, the sponsor’s ITT analysis for weekly
response rate may tend to be biased in favor of RU-0211 48 pg group.

As re-analysis for weekly response rate, this reviewer performed CMH (Cochran-Mantel-
Haenszel) test using modified ridit scores for reviewer’s ITT population without LOCEF. In these
analyses, patients with missing outcomes were set as no responders. Contrary to the sponsor’s
finding based on sponsor’s ITT analysis with LOCF, it was found that treatment difference
achieved statistical significance only at Week 1 (primary efficacy assessment time point) and
Week 3 at significance level of 0.05 without adjustment for multiplicity.

For the more clinically meaningful efficacy parameter, where a responder is defined as a patient
who had an SBM frequency rate of > 3 per week for all 4 weeks, and who did not use rescue
medication during or within 24 hours prior to the given week, and who did not drop out during
the study due to lack of efficacy, this reviewer performed the responder analysis. In this analysis,
patients with missing outcomes were set as no responders. This endpoint is more stringent than
the pre-specified primary endpoint.

Both studies (SC0131 and SC0232) showed that for more stringe'nt efficacy endpoint (=3
SBMs/wk for all 4 weeks), the RU-0211 48 pg was superior to the placebo with treatment
differences of about 20% and 16% for studies SCO131 and SC0232, respectively.



C e

In Study SC9921, a dose ranging Phase IIb study, the primary efficacy endpoint was pre-
specified as number of SBMs. The primary time point was pre-specified as Week 3. There was
slight imbalance in weekly average number of SBMs at baseline (1.1 for 24 pg, 1.3 to 1.4 for
other groups). It failed to achieve statistical significance due to inadequate sample size. So, the
efficacy analysis based on weekly average of SBM might be biased in favor of higher doses. It is
more appropriate to asses the efficacy results based on the change from baseline. :

This reviewer performed analysis of change of weekly average number of SBMs from baseline
using Wilcoxon test. Results of this analysis showed that all doses were statistically significant
from placebo at week 1 and week 2. But, they failed to achieve statistical significance at week 3.
No differences between the low dose (24 pg) and middle dose (48 pg) were observed at week 2
and week 3. At week 1, middle dose (48 pg) was numerically slightly better than low dose (24

Kg)- - -

This reviewer performed post-hoc analyses for two stringent efficacy endpoints, the number of
patients with increase of greater than or equal one SBM/wk from baseline and number of patients
with greater than or equal to 3 SBMs/wk. These efficacy endpoints were used for approval of
Zelnorm. In the Zelnorm submission, complete spontaneous bowel movement (CSBM)/wk was
assessed instead of SBMs/wk.

The results of this reviewer's analyses for the number of patients with increase greater than or

- equal to one SBM/week and number of patients with greater than or equal to 3 SBMs/wk showed
that all doses were numerically better than placebo for both two stringent endpoints and for all
timepoints (week 1, week 2, week 3, and over the period week 1 to week 3). But, they failed to -
achieve statistical significance due to insufficient sample sizes. Furthermore, the low dose (24
pg) was close to the middle dose (48 png) at week 1, week 3, and week 1 to week 3. However, the
low dose was slightly better than the middle dose at week 2. So, the minimum effective dose
might be the low dose ((24 pg). The low dose (24 pg) should be included in the Phase III studies.

In conclusion, both studies (SC0131 and SC0232) showed that the RU-0211 48 pg was superior
to the placebo for pre-specified primary efficacy endpoint and most secondary efficacy
endpoints. Even for more stringent efficacy endpoint (> 3 SBMs/wk for all 4 weeks), the
reviewer’s post-hoc analysis revealed that the RU-0211 48 pg was superior to the placebo with
treatment differences of about 20% and 16% for studies SC0131 and SC0232, respectively.
However, the results form reviewer’s post hoc analysis for Study SC9921 revealed that the RU-
0211 48 pg might not be the minimum effective dose.
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1.2 Brief Overview of Clinical Studies

The sponsor has submitted three adequate and well-controlled studies (SC9921, SC0131 and
SC0232) to support the claim. Studies SC0131 and SC0232 were carried out using identical
study design and these trials are considered the pivotal studies for this submission. Study
SC9921 was a Phase IIb dose-ranging study that utilized a similar study design.

1.2.1 Study SC0232

This study was a double-blind, randomized, multi-site (20 sites), placebo controlled study for the
treatment of occasional constipation.

The objective of this study was to evaluate the efficacy and safety of 48 pg RU-0211 (24 pg RU-
0211 b.i.d.) when compared with placebo for the treatment of occasional constipation. -

Subjects with a documented history of constipation, defined as, on average, < 3 SBMs per week
as confirmed during the baseline/washout period and who were symptomatic for constipation
were eligible for enroliment in the study.

This study consisted of a two week baseline/washout period, followed by a four week,
randomized, double-blind, placebo-controlled treatment period and a follow-up visit 14 days
after the end of treatment.

No rescue medications were allowed during Week 1 of treatment; however, the study design did
allow for administration of rescue medication during both the baseline/washout period and
during Treatment Weeks 2, 3, and 4 of treatment, but only as prescribed by the investigator.
After 3 consecutive days of not having a spontaneous BM, the investigator might prescribe to the
subject a 10 mg bisacodyl suppository. If this was not effective, a Fleet enema would be used.
No rescue medication would be allowed in the 48 hours before randomization into the double-
blind period. :

Following initial assessment and after completing a 2-week baseline/washout, eligible subjects
were randomly assigned to receive either RU-0211 24pg oral capsules twice daily (b.i.d.) or
matching placebo b.i.d. for 4 weeks.

All subjects were to take 1 capsule (RU-0211 24 g or placebo) 2 times each déy (AM and P
doses, at breakfast and dinner with at least 8 ounces of water). :

The study consisted of a screening visit (Visit 1, Days -15 to -2), an enrollment visit (Visit 2,
Day -1), 2 interim visits (Visit 3, Day 8 and-Visit 4, Day 15; these occurred after 1 and 2 weeks
of treatment), an end of treatment visit (Visit 5, Day 29), and follow-up evaluation (V isit 6, Day
43) approximately 2 weeks after Visit 5.



‘Subjects were considered evaluable for efficacy if they were randomized and took at least 1 dose
of double-blind study medication.

The “last observation carried forward” (LOCF) method would be used to impute mlssmg values
primary caused by early withdrawal from the study.

The primary efﬁcacy variable was the frequency of SBMs at Week 1. An SBM was defined as
any BM that did not occur within 24 hours after rescue medication use.

The secondary efficacy variables were as follows:

* Frequency of SBMs at Weeks 2, 3, and 4 and all bowel movements (BMs) at Weeks 1,2,3,
and 4.

» Weekly responder rates

* Percentage of subjects with an SBM within 24 hours of first study drug administration

* Time to first SBM _

» Weekly symptomatic assessment of average degree of stool consistency, average degree of
straining, average degree of severity of constipation, global assessment of treatment
effectiveness, and abdominal symptoms (bloating and discomfort).

'1.2.2  Study SC0131

. The study design for this study was similar to those for Study SC0132 with few exceptions listed
below.

The secondary efficacy variables did not include all bowel movements (BMs) at WeekS' 1,2,3,
and 4.

1.2.3 Study SC9921

This study was a double-blind, randomized, multi-center, placebo controlled study for the
treatment of occasional constipation.

The objective of this study was to assess the efficacy and safety of different dose regimens of
oral RU-0211 (24 pg, 48 ng, and 74 pg) compared to placebo on relief of chromnic constipation as

assessed by the number of spontaneous bowel movements and abdominal symptoms.

Chronic constipation was identified as <3 SBMs per week, on average, accompamed by at least
1 symptom of constlpatlon for at least 6 months.

The duration of treatment was 21 days.
The primafy efficacy endpoint was daﬂy average number of SBMs.

The secondary efficacy endpoints were:
1). Percentage of patients with a SBMs on Dayl



2). Average degree of evacuation

3). Average degree of straining

4). Average stool consistency

5). Assessments of abdominal bloating and discomfort

6). Global assessment of constipation

7). Global assessment of treatment effectiveness

8). Usage of rescue medication

9). Percentage of patients using the rescue medication
10). Percentage of treatment failure

All randomized subjects who tool at least one dose of study drug constituted the population of
the “intent-to-treat” population.

For all inferential analyses of efficacy, the between-group comparisons were performed between
“the placebo group and each of the RU-0211 groups.

1.3  Statistical Issues and Findings
The sponsor has submitted two pivotal studies' (SC0131 and SC0232) to support the claim.

For study SC0232, the sponsor’s ITT analysis was not true ITT analysis. It did not include all
randomized patients. It excluded more patients in RU-0211 48 pg group than in placebo group (8 -
vs. 1, p=0.0180, chi-square test). So, sponsor’s ITT analysis may tend to be biased in favor of
RU-0211 48 pg group. ' ‘

Furthermore, in the sponsor’s analysis of weekly response rate, it was also found that more
patients in RU-0211 48 pg group were imputed by LOCF than in placebo at Weeks 3 and 4 (8 in
RU-0211 48 pg group and 2 in placebo group). So, the sponsor’s ITT analysis for weekly
response rate may tend to be biased intfavor of RU-0211 48 pg group.

As re-analysis for weekly response rate, this reviewer performed CMH (Cochran-Mantel-
Haenszel) test using modified ridit scores for reviewer’s ITT population without LOCF. In these
analyses, patients with missing outcomes were set as no responders. Contrary to the sponsor’s
finding based on sponsor’s ITT analysis with LOCF, it was found that treatment difference
achieved statistical significance only at Week 1 (primary efficacy assessment time point) and
Week 3 at significance level of 0.05 without adjustment for multiplicity.

For the more clinically meaningful efficacy parameter, where a responder is defined as a patient
who had an SBM frequency rate of > 3 per week for all 4 weeks, and who did not use rescue
medication during or within 24 hours prior to the given week, and who did not drop out during
the study due to lack of efficacy, this reviewer performed the responder analysis. In this analysis,
patients with missing outcomes were set as no responders. This endpoint is more stringent than
the pre-specified primary endpoint.

Both studies (SC0131 and SC0232) showed that for more stringent efficacy endpoint (> 3
SBMs/wk for all 4 weeks), the RU-0211 48 pg was superior to the placebo with treatment



differences of about 20% (41% for 48pg and 21% for placebo) and 16% (44% for 48pg and 28%
for placebo) for studies SC0131 and SC0232, respectively.

In Study SC9921, a dose ranging Phase IIb study, the primary efficacy endpoint was pre-
specified as number of SBMs. The primary time point was pre-specified as Week 3. There was
slight imbalance in weekly average number of SBMs at baseline (1.1 for 24 pg, 1.3 to 1.4 for
other groups). It failed to achieve statistical significance due to inadequate sample size. So, the
efficacy analysis based on weekly average of SBM might be biased in favor of higher doses. It is
more appropriate to asses the efficacy results based on the change from baseline.

This reviewer performed analysis of change of weekly average number of SBMs from baseline
using Wilcoxon test. Results of this analysis showed that all doses were statistically significant
from placebo at week 1 and week 2. But, they failed to achieve statistical significance at week 3.
No differences between the low dose (24 pg) and middle dose (48 pg) were observed at week 2
and week 3. At week 1, middle dose (48 pg) was numerically slightly better than low dose (24

pg).

This reviewer performed post-hoc analyses for two stringent efficacy endpoints, the number of
patients with increase of greater than or equal to one SBM/wk from baseline and number of
patients with greater than or equal to 3 SBMs/wk. These efficacy endpoints were used for
approval of Zelnorm. In the Zelnorm submission, complete spontaneous bowel movement
(CSBM)/wk was assessed instead of SBM/wk.

The results of this reviewer's analyses for the number of patients with increase greater than or
equal to one SBM/week and number of patients with greater than or equal to 3 SBMs/wk showed
that all doses were numerically better than placebo for both two stringent endpoints and all
timepoints (week 1, week 2, week 3, and over the period week 1 to week 3). But, they failed to
achieve statistical significance due to insufficient sample sizes. Furthermore, the low dose (24
pg) was close to the middle dose (48 pg) at week 1, week 3, and week 1 to week 3. However, the
low dose (24 pg) was slightly better than the middle dose (48 pg) at week 2. So, the minimum
effective dose might be the low dose (24 pg). The low dose (24 pg) should be included in the
Phase III studies.

2. INTRODUCTION

2.1 Overview

Ru-0211 is a unique prostaglandin metabolite analogue that is highly selective for C1C-2 chloride
channels. Activation of these channels in the gastrointestinal tract increase CI  transport in the
lumen, enhances fluid secretion into the bowel, and improves fecal transit.

The sponsor has submitted three adequate and well-controlled studies (SC9921, SCO131 and
SC0232) to support the claim. Studies SC0131 and SC0232 were carried out using identical
study design, and these trials are considered the pivotal studies for this submission. Study
SC9921 was a Phase IIb dose-ranging study that utilized a similar study design.
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2.2 Data Sources

The sponsor has submitted two pivotal Phase III studies and one Phase IIb dose ranging study for
the claim. These studies include:

Study SC0232 — A double-blind, multi-center, randomized, placebo-controlled, phase III study
of the efficacy and safety of oral RU-0211 for the treatment of occasional constipation.

Study SC0131 - A double-blind, multi-center, randomizéd, placebo-controlled, phase III study of
the efficacy and safety of oral RU-0211 for the treatment of occasional constipation.

Study SC9921 - A double-blind, multi-center, randomized, placebo-controlled, phase IIb study
of the efficacy and safety of oral RU-0211 for the treatment of chronic constipation.

All data were submitted in eCTD.

3. STATISTICAL EVALUATION

31 Evaluation of Efficacy
3.1.1 Study SC0232

3.1.1.1 Study Design

This study was a double-blind, randomized, multi-site (20 sites), placebo controlled study for the
treatment of occasional constipation.

The objective of this study was to evaluate the-efficacy and safety of 48 ug RU-0211 (24 pg RU-
0211 b.i.d.) when compared with placebo for the treatment of occasional constipation.

Subjects with a documented history of constipation, defined as, on average, <3 SBMs per week
as confirmed during the baseline/washout period and who were symptomatic for constipation
were eligible for enrollment in the study.

This study consisted of a two week baseline/washout period, followed by a four week,
randomized, double-blind, placebo-controlled treatment period and a follow-up visit 14 days
after the end of treatment.

No rescue medications were allowed during Week 1 of treatment; however, the study design did
* allow for administration of rescue medication during both the baseline/washout period and
during Treatment Weeks 2, 3, and 4 of treatment, but only as prescribed by the investigator.
After 3 consecutive days of not having a spontaneous BM, the investigator might prescribe to the
subject a 10 mg bisacodyl suppository. If this was not effective, a Fleet enema would be used.
No rescue medication would be allowed in the 48 hours before randomization into the double-
blind period.

11



Following initial assessment and after completing a 2-week baseline/washout, eligible subjects
were randomly assigned to receive either RU-0211 24pg oral capsules twice daily (b.1.d.) or
matching placebo b.i.d. for 4 weeks.

All subjects were to take 1 capsule (RU-0211-24 pg or placebo) 2 times each day (AM and PM
doses, at breakfast and dinner with at least 8 ounces of water).

The study consisted of a screening visit (Visit 1, Days -15 to -2), an enrollment visit (Visit 2,
Day -1), 2 interim visits (Visit 3, Day 8 and Visit 4, Day 15; these occurred after 1 and 2 weeks
of treatment), an end of treatment visit (Visit 5, Day 29), and follow-up evaluation (Visit 6, Day
43) approximately 2 weeks after Visit 5.

Subjects were screened at Visit 1 to determine their eligibility to enroll in the trial. This visit was
to take place approximately 14 days prior to the subject entering the treatmeni seriod and
receiving study drug. The next visit (Visit 2) was scheduled for 2 weeks after the first day of the
baseline/washout period. Subjects were considered eligible for randomization into treatment
period if they had completed the 2-week baseline/washout period and they had demonstrated
having constipation by recording, on average, less than 3 SBMs per week during the
baseline/washout period. The next visit (Visit 3) was scheduled in approximately 8 days. The
subject was instructed to complete the diary and bring diary to Visit 3.The next visit (Visit 4), a
telephone interview, was scheduled in approximately 7 days. The subject was instructed to
complete the diary and continue dosing study medication. Visit 5 was to take place
approximately 14 days after Visit 4, approximately 4 weeks of treatment. Visit 6 was to take
place approximately 14 days after Visit 5; a phone visit was conducted where the subject
answered general questions.

Subjects were considered evaluable for efficacy if they were randomized and took at least 1 dose
of double-blind study medication.

The “last observation carried forward” (LOCF) method would be used to impute missing values
primary caused by early withdrawal from the study.

The primary efficacy variable was the frequency of SBMs at Week 1. An SBM was defined as
any BM that did not occur within 24 hours after rescue medication use.

The secondary efficacy variables were as follows:

* Frequency of SBMs at Weeks 2, 3, and 4 and all bowel movements (BMs) at Weeks 1, 2, 3,
and 4. o

» Weekly responder rates

« Percentage of subjects with an SBM within 24 hours of first study drug administration

» Time to first SBM :

« Weekly symptomatic assessment of average degree of stool consistency, average degree of
straining, average degree of severity of constipation, global assessment of treatment
effectiveness, and abdominal symptoms (bloating and discomfort).

12



At all visits except Visit 1, the severity of the subject’s constipation over the past week was
assessed using the following 5-point scale:

O=absent
1=mild
2=moderate
3=severe
4=very severe

At Visits 3, 4, 5, and 6, the treatment effectiveness over the past week was assessed using the
following 5-point scale: ' -

O=not at all effective
1=a little bit effective
2=moderate effective
3=quite a bit effective
4=extreme effective

At all visits, subjects were asked to evaluate abdominal symptoms (bloating and discomfort upon
waking in the morning) using the following 5-point scale:

O=absent
1=mild
2=moderate
3=severe

- 4=very severe

The daily diary was completed during the 14 days immediately before Visit 2 and during the
treatment period. Subjects who had a flexible sigmoidscopy with or without barium enema or.a
colonoscopy performed as part of the entrance criteria were instructed to start keeping their diary
1 week after the evaluative procedure or until their bowel habits had returned to “normal.”

1. If a BM was produced, and if so
a) date and time of BM -
b) consistency of BM
c) degree of straining
2. Date, time, and type of any rescue medication used

Subjects evaluated BM consistency using the following 5-point scale:

O=very loose

1=loose

2=normal

3=hard

4=very hard (little balls)
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Subject evaluated BM straining using the folloWing 5-point scale:

0=no straining

I=mild straining
2=moderate straining
3=severe straining
4=very severe straining

Using a 2-sided Wilcoxon rank-sum test, and assuming a Week 1 difference between the
treatment groups of 2 BMs and a standard deviation of 4.5, 116 subjects per treatment group
were sufficient in order to reject the null hypothesis. Assuming a 3% dropout by Day 4 of the
- study, 120 subjécts were proposed to be randomized into each treatment group.-

3.1.1.2 Sponsor’s Analysis

. A total of 237 patients were randomized to treatment groups (119 in RU-0211 48 pg and 118in .
- placebo). ’

A total of 206 subjects (86.9%) completed the study. The most common reasons for
discontinuation were AE (6.8%), lack of efficacy (3.0%), and lost to follow-up (2.12%).

Subjects in the RU-0211 48 ng discontinued more frequently (20, 16.8%) than placebo subjects
(11, 9.3%). In general, subjects in the RU-0211 48 pg group appeared more likely to discontinue
during Weeks 1 and 2.

Two hundred thirty-seven (237) subjects were randomized, received Study drug, and made up the
ITT data sets; and 206 subjects were randomized, received study drug, completed the entire
study period, and made up the COM data set. '

3.1.1.2.1 Planned Analysis
In order to adjust for early withdrawals, weekly SBM frequency rates were calculated as follows:
(Number of SBMs/Number of days) x 7

Where the number of days in the denominator is the number of days during the week that the
subject was in the study. If the number of days was less than 4, then the data were considered
insufficient and rate was missing.

Since far outliers are commbnly observed in these data, parametric models may not be robust.
Results from primary efficacy variable would therefore be analyzed by a van Elteren test
stratified by center. Small centers would be pooled if necessary.

F requency rate of SBMs at Weeks 2,‘ 3, and 4 were analyzed as discussed above for Week 1. If

the number of days for a given week was 0, then the last observation carried forward (LOCF)

method was used to impute the frequency rate from the rate for the most recent week. However,
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if the number of days in the week was less than 4, then the most recent data from days during the
previous week were combined with data from the current week in order to bring the number of
days up to 4.

Since previous results indicated very low correlations between baseline and post-baseline
efficacy values, no adjustment such as change from baseline would be used in the analyses.

A longitudinal analysis of the frequency rates of SBMs and of all BMs was performed in order to
assess the treatment effect over time. Missing values were not imputed for the analysis. The
model included terms of treatment, time, pooled center, and baseline severity (weekly SBM rate
during the baseline period). The time variable was defined by treatment Weeks, 1, 2, 3, and 4.
Treatment-by-time and treatment-by-pooled center interactions were included in the model and
tested one at a time at the=0.10 level. '

This analysis was performed using either the SAS PROCedure MIXED or the generalized
estimation equation approach (GEE). For either method, the most appropriate covariance
structure would be applied and fitted to a model that would include factors for treatment, center,
and week main effects. Two-way interactions with the treatment effect and a baseline score
covariate would be included in the initial model and tested at the alpha=0.10 level.

In order to assess treatment response and to account for study dropout and rescue medication use,
a trichtomous responder analysis was performed for each week.

A non-responder was defined as any subject with an SBM frequency rate of < 3 for a given
week, any subject who dropped out during or prior to the given week due to lack of efficacy, or
any subject who used rescue medication during or within 24 hours prior to the given week. If the
subject dropped out for a reason other than lack of efficacy, did not use rescue medication, and
had <4 days of diary data within the given week, then that subject’s responder status would
counted as missing for that week. Otherwise, the subject would be considered a responder. A
responder with an SBM frequency rate > 3 but < 4 was considered a moderate responder.
Otherwise, the subject was a full responder (> 4).

All subjects who were randomized and took at least 1 dose of study medication made up the ITT
population. Primary and secondary efficacy analyses were performed on this data set.

Subjects who completed the entire treatment period of the study made up Completers (COM)
population. This data set was used for supporting analyses of efficacy.

Subjects who violated the inclusion/exclusion criteria or met any of the protocol deviation
criteria were considered protocol violators for the applicable weeks and were removed from the -
PP subset at these weeks.

The frequency rate of SBMs during Week 1 was analyied usihg a van Elteren test stratified by
pooled center to test the null hypothesis of equal SBM rates between placebo and RU-0211 48
pg at the end of Week 1. '



Frequency rate of SBMs and all BMs at Weeks 1, 2, 3 and 4 were analyzed using the same
method as for the primary efficacy analysis. In addition, a longitudinal analysis of SBM and BM
frequency rate was performed.

The number and percent of non-responders, moderate responders, and full responders were
summarized by treatment group at each week using a van Elteren test stratified by pooled center.

The percentage of subjects with an SBM during the 24 hours since the first intake of study drug
and by the time to the first SBM was analyzed using the Cochran-Mantel-Haenszel (CMH) test
stratified by pooled center.

The comparison between treatment groups for the time to first SBM was displayed graphically
with Kaplan-Meier curves, and a Cox proportional hazard model was used to analyze these data.

Average degree of stool consistency and average degree of straining were analyzed using van
Elteren tests stratified by pooled center at Weeks 1, 2, 3, and 4.

Average degree of severity of constipation, global assessment of treatment effectiveness, and
abdominal symptoms (bloating and discomfort) were analyzed using van Elteren tests stratified
by pooled center at Weeks 1, 2, 3, and 4, and at follow-up.

Changes from baseline in efficacy variables were evaluated using the Wilcoxon signed-rank test.

3.1.1.2.2 Treatment Group Comparability

The summary of results of comparability of treatment groups at baseline for all randomized
patients is given in Appendix Table 1.

As seen from Appendix Table 1, no statistically significant differences between the two
treatment groups were observed for demographic and baseline characteristics with exception for

baseline number of SBM:s.

3.1.1.2.3 Sponsor’s Analysis of Primary Efficacy Parameter

The primary efficacy parameter for this study was the SBM frequency rate at Week 1.

The summary of results of sponsor’s analysis of primary efficacy variable is given below.
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Summary of SBM Frequency Rates at Week 1
(Intent-to-Treat Population with LOCF)

Study SC0232
‘ Placebo RU-0211 48 ug
Week n Mean (St. Dev) Median n Mean (St. Dev) Median =~ P-value
Baseline 118 1.52 (0.801) 1.5 118 1.28 (0.881) 1.5 0.0126
Week | 116 3.99 (2.706) 35 111 5.89 (4.022) 5.0 <0.0001

Copied from Table 11-3.
P-values are based on van Elteren tests adjusted for pooled center.

As seen from table above, the difference between the two treatment groups was statistically
significant for SBM frequency rate at Week 1.

3.1.1.2.4 Sponsor’s Analysis of Secondary Efficacy Parameter

The secondary efficacy parameters included frequency of SBMs at Weeks 2, 3, and 4 and all
bowel movements (BMs) at Weeks 1, 2, 3, and 4, weekly responder rates, percentage of subjects
with an SBM within 24 hours of first study drug administration, time to first SBM, weekly
assessment of average degree of stool consistency, average degree of straining, average degree of
severity of constipation, global assessment of treatment effectiveness, and abdominal symptoms
(bloating and discomfort).

3.1.1.2.4.1 Frequency of SBMs at Weeks 2, 3, and 4

The summary of results of sponsor’s analysis of frequency of SBMs at Weeks 2, 3, and 4 is
given below.

Summary of SBM Frequency Rates at Weeks 2,3, and 4
(Intent-to-Treat Population with LOCF)

Study SC0232
' Placebo RU-021148 ug
Week n Mean (St. Dev) Median n Mean (St. Dev) Median  P-value
Baseline 118 1.52 (0.801) 1.5 118 1.28 (0.881) 1.5 0.0126
Week 2 116 3.55(2.670) 3.0 111 4.96 (4.208) 4.0 0.0487
Week 3 116 3.36 (2.755) 3.0 111 5.56 (4.560) - 5.0 0.0004
Week 4 116 3.46 (2.861) 3.0 111 5.37 (4.804) 43 0.0068

Copied from Table 11-3.
P-values are based on van Elteren tests adjusted for pooled center.

As seen from table above, the differences were statistically significant at Weeks 2, 3, and 4.
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Similar results were also observed for ITT subjects without LOCF, ITT subjects who completed
the study, and PP subjects (see Appendix Table 2).

3.1.1.2.4.2 Frequency of BMs at Weeks 1, 2, 3, and 4

The summary of results of sponsor’s analysis of frequency of BMs at Weeks 1, 2, 3, and 4 1s
given below.

Summary of BM Frequency Rates at Weeks 1, 2, 3, and 4
(Intent-to-Treat Population with LOCF)

Study SC0232
Placebo RU-021148 pg
Week n Mean (St. Dev) Median n Mean (St. Dev) Median  P-value
Baseline 118 2.23 (1.135) 2.0 118 2.09 (1.095) .20 0.2397
Week 1 116 4.09 (2.669) 4.0 111 5.99 (3.956) 5.0 <0.0001
Week 2 116 4.00 (2.402) 4.0 111 5.32 (4.054) 4.0 0.0786
Week 3 116 3.99 (2.637) 3.1 111 5.92 (4.419) 5.0 0.0037
Week 4 116 3.92 (2.691) 3.2 111 5.65 (4.628) 5.0 0.0105

Copied from Table 11-5. .
P-values are based on van Elteren tests adjusted for pooled center.

As seen from table above, at weeks 1, 2, 3, and 4, the mean and median BM frequency rates in
the RU-0211 48 pg group were higher than the corresponding rates in the placebo group for ITT
subjects with LOCF. The difference was statistically significant at Weeks 1, 3, and 4.

Similar results were also observed for ITT subjects without LOCF, ITT subjects who completed
the study, and PP subjects (see Appendix Table 3).

3.1.1.2.4.3 Weekly Responder Rates

Weekly responder status for ITT subjects with LOCF is summarized below by treatment week.

'APPEARS THIS WAY
ON QRIGINAL
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Summary of Weekly Responder Status
(Intent-to-Treat Subjects with LOCF)

Study SC0232
Placebe RG-GZ1) 4% g

Teek {2] (¥ = 1i3) B = 1:8) P-value [3}

teek 1 ’ :

. Fuil Responrder 577217 1 48.7) 8G/111  { I2.%} <9 . NG
Moderate Responder 147217 { 12.8%) IEFX1T O 14.4%
Non—Responder . 2E6731T  ( 35.3) 15711 ( 12.5)

HWeek 2
Fuil Respondsr 5GAZ1T  { 42.7 { B7.7% 9.4317%
Moderata Responder 187317 11,1y { 11.7%
Fon—Responder 847317  4%.2) [ 3CG.¢€}

Heek 3
Fail Respondar £24317 f 3E.9} 68/ { 61.3; Q.0%&2
Moderats Responder 15/:17 { 12.8} 11731 1 S5.%)
Hen-~Responder ’ €673117 ( Bl.3: 3273111 [ 2&8.8}

Heslk 4
Fuil Respondsr 427117 f 38B.5} ( 5%._C 90322
. Hoderave Respondex 17/317  ( 14.8) ( 11.7;
Flon~-Resgondexr E57:1T [ £T. %) { 23.8}

LCCF: Missing values were imputed by the last cbservation carried forward.

{1] Zall Responder was Qefimed as responder with »>= 4 SR= per week;
Moderats Resporder was dafined as respomder with >= % but < 4 5BMs per wesk;
Her-Responder was defined as subjects with < 3 SBMs for a given week, who droppad out
daring or prior ‘to the given week due to iack of efficacy, or amy sub-e:_‘: whio used Dezowe
rnadication during or within 24 hours pricr to the given week.

[2) The denomimator represents the number of subiects with a non-—missing respondsr status
during ths given wesk.

[3] P-walnes are bassd on wan Elteren sasss adiusted for poclied cemtsr.

As seen from table above, there was a significant difference between treatment groups in
responder status at Weeks 1, 2, 3, and 4. In both treatment groups, the proportion of full

responders was higher for Week 1 and gradually decreased over time. Generally, similar results

were observed for ITT subjects without LOCF, ITT subjects who completed the study, and PP

subjects (see Appendix Table 4). Of note, for both completers and PP subjects, the difference in

the proportion of responders at Week 2 was not statistically significant (p=0.0588 for completers;

p=0.0808 for PP). In both data sets, the proportion of responders at Week 2 in the RU-0211 48

ug was approximately 58% and the proportion in the placebo group was approximately 45-46%.

3.1.1.2.4.4 Percentage of Subjects with an SBM within 24 Hours of First Study Drug

Summaries of the number and percentage of subjects who had an SBM within 24 hours after the

first admmlstratlon of study drug are given in Appendix Table 5.

As seen from Appendix Table 5, the difference in SBM occurrence during the 24 hours after the
first study drug administration between the treatment groups was statistically significant. Similar

results were also observed for PP subjects.
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3.1.1.2.4.5 Time to First SBM

Kaplaﬁ-Meier plot of the time to first SBM is given in Appendix Figure 6 for ITT subjects
without LOCEF.

As seen from Appendix Figure 6, onset of relief in the form of the first SBM was much faster in
subjects treated with RU-0211 48 pg than among placebo subjects.

3.1.1.2.4.6 Average Degree of Stool Consistency

A summary of the average degree of stool consistency is given by treatment week for all subjects
in Appendix Table 7.

As seen from Appendix Table 7, for ITT subjects with LOCF, the mean stool consistency
reported in the RU-0211 48 pg group was lower than that in the placebo group, the difference
was statistically significant at all time points. As shown in Appendix Table 7, similar results for
the mean average degree of stool consistency were observed for ITT subjects without LOCF,
ITT subjects who completed the study and PP subjects.

3.1.1.2.4.7 Average Degree of Straining

A summary of the average degree of straining is given by treatment week for aH subjects in
Appendix Table 8.

As seen from Appendix Table 8, for ITT subjects with LOCF, the mean average weekly degree
of straining reported in the RU-0211 48 pg group was lower than that in the placebo group, the
difference was statistically significant at all time points. As shown in Appendix Table 8,
generally similar results for the mean average degree of straining consistency were observed for
ITT subjects without LOCF, ITT subjects who completed the study and PP subjects. Notable
difference was observed at Week 3: for ITT subjects without LOCF, the mean average degree of
straining was 1.79 for placebo subjects and 1.43 for RU-0211 48 pg subjects (p=0.0529); and for
ITT subjects who completed the study, the mean values were 1.76 and 1.43 (0.0673).

3.1.1.2.4.8 Average Severity of Constipation

A summary of the average constipation severity is given by treatment week for all subjects in
Appendix Table 9. '

“As seen from Appendix Table 9, for ITT subjects with LOCF, the mean average weekly
constipation severity reported in the RU-0211 48 pig group was lower than that in the placebo
group, the difference was statistically significant at all time points. As shown in Appendix Table
9, generally similar results for the mean average constipation severity were observed for ITT

“subjects without LOCF, ITT subjects who completed the study and PP subjects. Notable
difference was observed at Week 2: for ITT subjects who completed the study , the mean
average severity of constipation was 1.95 for placebo subjects and 1.63 for RU-0211 48 pg
subjects, and the result was not statistically significant (p=0.0544) .
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3.1.1.2.4.9 Global Assessment of Treatment Effectiveness

A summary of treatment effectiveness is given by treatment week for all subjects in Appendix
Table 10.

As shown in Appendix Table 10, for ITT subjects with LOCF, the mean treatment effectiveness
reported in the RU-0211 48 pg group was higher than that in placebo group, the difference was
statistically significant at all time points. As shown in Appendix Table 10, similar results for the
mean treatment effectiveness were observed for ITT subjects without LOCF, ITT subjects who
completed the study and PP subjects.

3.1.1.2.4.10 Abdominal Bloating

A summary of abdominal bloating 1s given by treatment week for all subjects in Appendix Table
11.

As seen from Appendix Table 11, for ITT subjects with LOCF, the mean level of abdominal
bloating reported in the RU-0211 48 pg group was lower than that in the placebo group, but the
difference was statistically significant only at Week 1 (p=0.0380). As shown in Appendix Table
11, similar results for the mean level of abdominal bloating were observed for ITT subjects
without LOCF, ITT subjects who completed the study and PP subjects.

3.1.1.2.4.11 Abdominal Discomfort

A summary of abdominal discomfort is given by treatment week for all subjects in Appendix
Table 12. :

As seen from Appendix Table 12, for ITT subjects with LOCF, the mean level of abdominal
discomfort reported in the RU-0211 48 pg group was lower than that in the placebo group, but
the difference was not statistically significant at any time point. As shown in Appendix Table 12,
similar results for the mean level of abdominal discomfort were observed for ITT subjects
without LOCF, ITT subjects who completed the study and PP subjects.

3.1.1.3 Reviewer’s Comments and Evaluation
3.1.1.3.1 Reviewer’s Comments on Sponsor’s ITT Population

The sponsor’s ITT analysis was not true ITT analysis. It did not include all randomized patients.
It excluded more patients in RU-0211 48 pg group than in placebo group (8 vs. 1, p=0.0180, chi-
square test). So, sponsor’s ITT analysis tends to be biased in favor of RU-0211 48 pg group.

3.1.1.3.2 Reviewer’s Comments on Sponsor’s Analysis of Primary Efficacy Variable

The pre-specified primary efficacy parameter was the SBM frequency rate at Week 1. The more
clinically meaningful efficacy parameter should be the responder defined as a patient who had an
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SBM frequency rate of > 3 per week for all 4 weeks, and who did not use rescue medication
during or within 24 hours prior to the given week, and who did not drop out during the study due
to lack of efficacy. This endpoint is more stringent than the pre-specified primary endpoint. This
reviewer performed the responder analysis. In this analysis, patients with the missing outcomes
were set as no responders. The results from this analysis are given below.

Patients with > 3 SBMs/wk for all 4 Weeks
Reviewer’s ITT Population

Protocol SC0232
Analysis RU-0211 48 pg Placebo Difference P-value
With LOCF 61/119 (51.3%) 36/120 (30.0%) 21.3% 0.0010
Without LOCF 53/119 (44.5%) 34/120 (28.3%) 16.2% 0.0107

Compiled by this reviewer.
P-value was obtained by Fisher’s Exact test.

. As seen from table above, for more stringent efficacy endpoint (>3 SBMs/wk for all 4 weeks),
the RU-0211 48 pg was superior to the placebo for either analysis with LOCF or analysis
without LOCF.

3.1.1.3.3 Reviewer’s Comment on Sponsor’s Analysis on Weekly Responder Rates

As stated in Section 3.1.1.3.1, the sponsor’s analysis tends to be biased in favor of RU-0211 48
pg group. It was also found that more patients in RU-0211 48 ug group were imputed by LOCF
than in placebo at Weeks 3 and 4 (8 in RU-0211 48 pg group and 2 in placebo group). This
reviewer performed CMH (Cochran-Mantel-Haenszel) test using modified ridit scores for
reviewer’s ITT population without LOCF. In these analyses, patients with missing outcomes
were set as no responders.

The summary of results of reviewer’s analysis on weekly responder rates at Weeks 1, 2, 3, and 4
for reviewer’s ITT population without LOCF is given below.

APPEARS THIS wAY
ON ORIGINAL
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Summary of Weekly Responder Status
(Reviewer’s ITT Population without LOCF)

Study SC0232
- Placebo RU-0211 48 pg
Week (N=118) N=119) p-value
Week 1 '
Full Responder 57/118 (48.3%) 80/119 (67.2%) 0.0009
Moderate Responder 14/118 (11.9%) 16/119 (13.4%)
Non-Responder 47/118 (39.8%) 23/119 (19.3%)
Week 2
Full Responder 50/118 (42.4%) 64/119 (53.8%) 0.0742
Moderate Responder 13/118 (11.0%) 12/119 (10.1%)
Non-Responder 55/118 (46.6%) 43/119 (36.1%)
Week 3
Full Responder 42/118 (35.6%) 61/119 (51.3%) 0.0243
Moderate Responder 14/118 (11.9%) 10/119 (8.4%)
Non-Responder 62/118 (52.5%) 48/119 (40.3%)
Week 4
Full Responder 45/118 (38.1%) 59/119 (49.6%) 0.0986
Moderate Responder 15/118 (12.7%) 12/119 (10.1%)

Non-Responder

58/118 (49.2%)

48/119 (40.3%)

Compiled by this reviewer.

P-values were obtained by Cochran-Mantel-Haenszel method using modified ridit scores.

As seen from table above, in this reviewer’s analysis of weekly responder for reviewer’s ITT
population without LOCF, the proportion of full responders was higher for RU-0211 48 pg
group than placebo group (about 19% at Week 1, 15% at Week 3 and 11% at Weeks 2 and 4).
But, contrary to the sponsor’s finding based on sponsor’s ITT analysis with LOCF, treatment
difference achieved statistical significance only at Week 1 and Week 3 at significance level of
0.05 without adjustment for multiplicity. '

3.1.1.3.4 Subgroup Analysis

Subgroup analyses were performed on the number of patients who were full responders or
moderate responders for all 4 weeks by age, gender, flexible sigmoidoscopy, barium enema,
colonoscopy, irritable bowel syndrome, and GERD

In these analyses, patients with missing outcomes were set treatment failures. The results of
subgroup analyses of the number of patients with treatment success are given below.



Number of Patients who were Full Responders or Moderate Responders
For All 4 Weeks by Subgroup »

Reviewer’s ITT Population with LOCF

Protocol SC0232

Subgroup RU-0211 48pg Placebo Difference - 95% C. L.
Gender

Male 10/15 (67%) 3/13 (23%) 44% (10.5%, 76.7%)

Female 51/104 (49%) 33/105 (31%) 18% (4.5%, 307%)
Age

18 to 64 59/109 (54%) 33/108 (31%) 23% (10.8%, 36.3%)

> 65 2/10 (20%) 3/10 (30%) -10% (-47.7%, 27.7%)
Flexible Sigmoidoscopy

No 48/99 (49%) 30/91 (33%) 16% (1.7%; 29.3%)

Yes ) 13/20 (65%) 6/27 (22%) 43% (16.6%, 68.9%)
Barium Enema

No 60/116 (52%) 36/115 (31%) 21% (8.0%, 32.9%)

Yes 1/3 (33%) 0/3 (0.0%) 33% (-20.0%, 86.7%)
Colonoscopy

No 13/20 (65%) 6/25 (24%) 41% (14.2%, 67.8%)

Yes 48/99 (49%) 30/93 (32%) 17% (2.5%, 29.9%)
Irritable Bowel Syndrome

No 58/106 (55%) 29/98 (30%) 25% (12.0%, 38.2%)

Yes © 3/13 (23%) 7/20 (35%) -12% (-42.9%, 19.1%)
Gastroesophogeal Reflux Disease

No ‘ 40/85 (47%) 23/84 (27%) 20% (5.4%, 33.9%)

Yes 21/34 (62%) 13/34 (38%) 24% (0.4%, 46.6%)

Compiled by this reviewer.

As seen from table above, treatment difference was consistent among all subgroups with
exception for irritable bowel syndrome. Interaction between treatment and subgroup was found
to be statistically significant at significant level of 0.10 for subgroup of irritable bowel syndrome
with p-value 0.0496 (Breslow-Day method).

3.1.2  Study SC0131
3.1.2.1 Study Design

The study design for this study was similar to those for Study SC0132 with few exceptions listed
below. .

The secondary efficacy variables did not include all bowel movements (BMs) at Weeks 1, 2, 3,

and 4.
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3.1.2.2 Sponsor’s Analysis

A total of 244 patients were randomized fo treatment groups (120.in RU-0211 48 pg and 124 in
placebo). Two subjects (0512 and 0609) in the placebo group were randomized but not treated.

A total of 224 subjects (92.6%) completed the study. The most common reasons for
discontinuation were AE (4.1%), voluntary withdrawal (1.6%), lack of efficacy (1.2%), and lost
to follow-up (1.2%).

More subjects in the RU-0211 48 pg discontinued (14, 11.7%) than placebo subjects (4, 3.3%)
(p=0.0129). In general, subjects in the RU-0211 48 pg group appeared more likely to discontinue
" during Weeks 1 and 2.

Two hundred forty-two (242) subjects were randomized, received study drug, and made up the
ITT data sets; and 222 subjects were randomized, received study drug, completed the entire
study period, and made up the COM data set.

3.1.2.2.1 Planned Analysis
It is the same as in Section 3.1.1.2.1.

3.1.2.2.2 Treatment Group Comparability

The summary of results of comparability of treatment groups at baseline for all randomized
patients is given in Appendix Table 13.

As seen from Appendix Table 13, no statistically significant differences between the two
treatment groups were observed for demographic and baseline characteristics.

3.1.2.2.3 Sponsor’s Analysis of Primary Efficacy Parameter

The primary efficacy parameter for this study was the SBM frequency rate at Week 1. An SMB
was defined as any bowel movement that did not occur within 24 hours after rescue medication
use.

The summary of results of sponsor’s analysié of primary efficacy variable is given below.

&BPEARS THIS way
QN ORIGINAL
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Summary of SBM Frequency Rates at Week 1
(Intent-to-Treat Population with LOCF)

Study SC0131
Placebo RU-0211 48 ug
Week "n Mean (St. Dev) Median n Mean (St. Dev) Median. P-value
Baseline 119 1.47 (1.325) 1.5 120 1.37 (0.873) 1.5 0.6120
Week 1 122 346 (2.285) 3.0 116 5.6%9 (4.417) 5.0 0.0001

Copied from Table 14.2.1.1
P-values are based on van Elteren tests adjusted for pooled center.

As seen from table above, the difference between the two treatment groups was statistically
significant for SBM frequency rate at Week 1.

Similar results were also observed for ITT subjects without LOCF, ITT subjects who completed
the study, and PP subjects (see Appendix Table 14).

3.1.2.2.4 Sponsor’s Analysis of Secondary Efficacy Parameter

The secondary efficacy parameters included frequency of SBMs at Weeks 2, 3, and 4 and all
bowel movements (BMs) at Weeks 1, 2, 3, and 4, weekly responder rates, percentage of subjects
with an SBM within 24 hours of first study drug administration, time to first SBM, weekly
assessment of average degree of stool consistency, average degree of straining, average degree of
severity of constipation, global assessment of treatment effectiveness, and abdominal symptoms
(bloating and discomfort).

3.1.2.2.4.1 Fréquency of SBMs at Weeks 2, 3, and 4

The summary of results of sponsor’s analysis of vfrequency of SBMs at Weeks 2, 3, and 4 is
given below.

Summary of SBM Frequency Rates at Weeks 2, 3, and 4
(Intent-to-Treat Population with LOCF)

Study SC0131
Placebo RU-0211 48 pg
Week n Mean (St. Dev) Median n Mean (St. Dev) Median  P-value
Baseline 119 1.47 (1.325) 1.5 120 1.37 (0.873) 1.5 0.6120
" Week 2 122 3.18 (2.530) 3.0 116 5.06 (4.0706) 4.0 0.0017
Week 3 122 2.84 (2.231) 2.0 116 5.25 (4.875) 5.0 0.0002
Week 4 122 2.91(2.357) 23 116 5.30 (4.735) 4.0 0.0002

Copied from Table 14.2.1.1
P-values are based on van Elteren tests adjusted for pooled center.
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As seen from table above, the differences were statistically significant at Weeks 2, 3, and 4.

Similar results were also observed for ITT subjects without LOCF, ITT subjects who completed
the study, and PP subjects (see Appendix Table 14).

3.1.2.2.4.2 Frequency of BMs at Weeks 1,2, 3, and 4

The summary of results of sponsor’s analysis of frequency of BMs at Weeks 1, 2, 3, and 4 is
given below.

Summary of BM Frequency Rates at Weeks 1, 2, 3, and 4
(Intent-to-Treat Population with LOCF)

Study SC0131
Placebo RU-0211 48 pg

Week n Mean (St. Dev) Median n Mean (St. Dev) Median  P-value
Baseline 119 2.50 (1.703) 2.0 120 228 (1.131) 2.0 0.5980
Week 1 122 3.71 (2.291) 3.0 116 . 5.80(4.326) 5.0 0.0002
Week 2 122 3.71 (2.452) 3.0 116 5.59 (3.745) 5.0 . <0.0001
Week 3 122 3.50 (2.254) 3.0 116 5.76 (4.624) 5.0 0.0037
Week 4 122 3.58 (2.260) 3.0 116 6.02 (4.548) 54 <0.0001

Copied from Table 14-2.2.1
P-values are based on van Elteren tests adjusted for pooled center.

As seen from table above, at Weeks 1, 2, 3, and 4, the mean and median BM frequency rates in
the RU-0211 48 pug were higher than the corresponding rates in the placebo group for ITT
subjects with LOCF. The difference was statistically significant at Weeks 1, 2, 3, and 4.

Similar results were also observed for ITT subjects without LOCF, ITT subjects who completed
the study, and PP subjects (see Appendix Table 15).

3.1.2.2.4.3 Weekly Respondér Rates

Weekly responder status for ITT subjects with LOCF is summarized below by treatment week.

APPEARS THiIS WAY
ON ORIGINAL
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Summary of Weekly Responder Status
(Intent-to-Treat Subjects with LOCF)

Study SC0131
Placebo RU-0211 48 pg .
Week (N=122) (N=116) p-value
Week 1 v
Full Responder 53/122 (43.4%) 75/116 (64.7%) 0.0023
Moderate Responder 19/122 (15.6%) 14/116 (12.1%)
Non-Responder 50/122 (41.0%) 27/116 (23.3%)
Week 2
Full Responder 44/122 (36.1%) 67/116 (57.8%) 0.0037
Moderate Responder 17/122 (13.9%) 10/116 (8.6%)
Non-Responder 61/122 (50.0%) 39/116 (33.6%)
Week 3
Full Responder 35/122 (28.7%) 65/116 (56.0%) 0.0003
Moderate Responder 16/122 (13.1%) 8/116 (6.9%)
Non-Responder 71/122 (58.2%) 43/116 (37.1%)
Week 4
Full Responder 34/122 (27.9%) 67/116 (57.8%) <0.0001

Moderate Responder
Non-Responder

20/122 (16.4%)

68/122 (55.7%)

10/116 (8.6%)
39/116 (33.6%)

Copied from Table 14.2.4.1

As seen from table above, there was a significant difference between treatment groups in
responder status at Weeks 1, 2, 3, and 4. In both treatment groups, the proportion of full
responders was higher for Week 1.

Similar results were observed for ITT subjects without LOCF, ITT subjects who completed the

study, and PP subjects (see Appendix Table 16).

3.1.2.2.4.4 Percentage of Subjects with an SBM within 24 Hours of First Study Drug

Summaries of the number and percentage of subjects who had an SBM within 24 hours after the

first administration of study drug are given in Appendix Table 17.

As seen from Appendix Table 17, the difference in SBM occurrence during the 24 hours after the
first study drug administration between the treatment groups was statistically significant. Similar
results were also observed for PP subjects.

3.1.2.2.4.5 Time to First SBM

Kaplan-Meier plot of the time to first SBM is given in Appendix Figure 18 for ITT subjects

without LOCEF.
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As seen from Appendix Figure 18, onset of relief in the form of the first SBM was much faster in
subjects treated with RU-0211 48 pg than among placebo subjects.

3.1.2.2.4.6 Average Degree of Stool Consistency

A summary of the average degree of stool consistency is given by treatment week for all subjects
in Appendix Table 19.

As seen from Appendix Table 19, for ITT subjects with LOCF, the mean stool consistency
reported in the RU-0211 48 pg group was lower than that in the placebo group, the difference
was statistically significant at all time points. As shown in Appendix Table 19, similar results for
the mean average degree of stool consistency were observed for ITT subjects without LOCF,

ITT subjects who completed the study and PP subjects.

3.1.2.2.4.7Average Degree of Straining

A summary of the average degree of straining is given by treatment week for all subjects in
Appendix Table 20.

As seen from Appendix Table 20, for ITT subjects with LOCF, the mean average weekly degree
of straining reported in the RU-0211 48 pg group was lower than that in the placebo group, the
difference was statistically significant at all time points. As shown in Appendix Table 20,
generally similar results for the mean average degree of straining consistency were observed for
ITT subjects without LOCF, ITT subjects who completed the study and PP subjects. Notable
difference was observed at Week 3: for ITT subjects without LOCF, the mean average degree of
straining was 1.79 for placebo subjects and 1.43 for RU-0211 48 pg subjects (p=0.0529); and for
ITT subjects who completed the study, the mean values were 1.76 and 1.43 (0.0673).

3.1.2.2.4.8 Average Severity of Constipation

A summary of the average constipation severity is given by treatment week for all subjects in
Appendix Table 21.

As seen from Appendix Table 21, for ITT subjects with LOCF, the mean average weekly
constipation severity reported in the RU-0211 48 pg group was lower than that in the placebo
group, the difference was statistically significant at all time points. As shown in Appendix Table
21, generally similar results for the mean average constipation severity were observed for ITT
subjects without LOCF, ITT subjects who completed the study and PP subjects. Notable
difference was observed at Week 2: for ITT subjects who completed the study , the mean
average severity of constipation was 1.95 for placebo subjects and 1.63 for RU-0211 48 pg
subjects, and the result was not statistically significant (p=0.0544) .

3.1.2.2.4.9 Global Assessment of Treatment Effectiveness
A summary of treatment effectiveness is given by treatment week for all subjects in Appendix

Table 22.
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As seen from Appendix Table 22, for ITT subjects with LOCF, the mean treatment effectiveness
reported in the RU-0211 48 pg group was higher than that in the placebo group, the difference
was statistically significant at all time points. As shown in Appendix Table 22, similar results for
the mean treatment effectiveness were observed for ITT subjects without LOCF, ITT subjects -
who completed the study and PP subjects.

3.1.2.24.10 Abdominal Bloating

A summary of abdominal bloating is given by treatment week for all subjects in Appendix Table
23.

As seen from Appendix Table 23, for ITT subjects with LOCEF, the mean level of abdominal
bloating reported in the RU-0211 48 pg group was lower than that in the placebo group, but the
difference was statistically significant only at Week 1 (p=0.0380). As shown in Appendix Table
23, similar results for the mean level of abdominal bloating were observed for ITT subjects
without LOCF, ITT subjects who completed the study and PP subjects.

3.1.2.2.4.11 Abdominal D_is_comfort

A summary of abdominal discomfort is given by treatment week for all subjects in Appendix
Table 24.

_ As seen from Appendix Table 24, for ITT subjects with LOCF, the mean level of abdominal
discomfort reported in the RU-0211 48 pg group was lower than that in the placebo group, but
the difference was not statistically significant at any time point. As shown in Appendix Table 24,
similar results for the mean level of abdominal discomfort were observed for ITT subjects
without LOCF, ITT subjects who completed the study and PP subjects.

3.1.2.3 Reviewer’s Comments and Evaluation

3.1.2.3.1 Reviewer’s Comments on Sponsor’s ITT Population

- The sponsor’s ITT analysis was not true ITT analysis. It did not include all randomized patients.
It excluded more patients in RU-0211 48 pg group than in placebo group (4 vs. 0). So, sponsor’s
ITT analysis might tend to be biased in favor of RU-0211 48 pg group.

3.1.2.3.2 Reviewer’s Comments .on Sponsor’s Analysis of Primary Efficacy Variable

The pre-specified primary efficacy parameter was the SBM frequency rate at Week 1. The more
clinically meaningful efficacy parameter should be the responder defined as a patient who had an
SBM frequency rate of > 3 per week for all 4 weeks, and who did not use rescue medication
during or within 24 hours prior to the given week, and who did not drop out during the study due
to lack of efficacy. This endpoint is more stringent than the pre-specified primary endpoint. This
reviewer performed the responder analysis. In this analysis, the missing outcomes were set to as
no responder. The results from this analysis are given below.
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Patients with > 3 SBMs/wk for all 4 Weeks
Reviewer’s ITT Population

Protocol SC0131
Analysis RU-0211 48 pg Placebo Difference - P-value
With LOCF 54/120 (45.0%) 26/122 (21.3%) 23.7% 0.0001
Without LOCF 49/120 (40.8%) 26/122 (21.3%) 19.5% ~0.0013

Compiled by this reviewer.
P-value was obtained by Fisher’s Exact test.

As seen from table above, for more stringent efficacy endpoint (> 3 SBMs/wk for all 4 weeks),
the RU-0211 48 pg was superior to the placebo for either analysis with LOCF or. analysm
without LOCF. :

3.1.2.3.3 Reviewer’s Comment on Sponsor’s Analysis on Weekly Responder Rates

As stated in Section 3.1.2.3.1, the sponsor’s analysis tends to be blased in favor of RU-0211 48
pg group. It was also found that more patients in RU-0211 48 pg group were imputed by LOCF
than in placebo at Weeks 3 and 4 (8 in RU-0211 48 pg group and 2 in placebo group). This
reviewer performed CMH (Cochran-Mantel-Haenszel) test using modified ridit scores for
reviewer’s ITT population without LOCF. In these analyses, patients with missing outcomes
were set as no responders. ‘

The summary of results of reviewer’s analysis on weekly responder rates at Weeks 1, 2, 3, and 4
for reviewer’s ITT population without LOCEF is given below.

APPEARS THIS WAY
ON ORIGINAL
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Summary of Weekly Responder Status
(Reviewer’s ITT Population without LOCF)

Study SC0131
Placebo RU-0211 48 pg
Week (N=122) (N=120) p-value
“Week 1
Full Responder 53/122 (43.4%) 75/120 (62.5%) 0.0031
Moderate Responder 19/122 (15.6%) 14/120 (11.7%)
Non-Responder 50/122 (41.0%) 31/120 (25.8%)

Week 2
Full Responder 44/122 (36.1%) 66/120 (55.0%) 0.0077
Moderate Responder 17/122 (13.9%) 10/120 (8.3%)

Non-Responder 61/122 (50.0%) 44/120 (36.7%)

Week 3 :
Full Responder 35/122 (28.7%) 62/120 (51.7%) 0.0014
Moderate Responder 16/122 (13.1%) 8/120 (6.7%)

Non-Responder 71/122 (58.2%) 50/120 (41.7%)

Week 4
Full Responder 34/122 (27.9%) 62/120 (51.7%) 0.0012
Moderate Responder 20/122 (16.4%) 10/120 (8.3%)

Non-Responder 68/122 (55.7%) 48/120 (40.0%)

Compiled by this reviewer.
P-values were obtained by Cochran-Mantel-Haenszel method using modified ridit scores.

As seen from table above, in this reviewer’s analysis of weekly responder for reviewer’s ITT
population without LOCF, the proportion of full responders was higher for RU-0211 48 ug
group than placebo group (about 19% at Weeks 1 and 2, 23% at Weeks 3 and 4). Treatment
difference was statistically significant fat Weeks 1 thro 4 at significance level of 0.05 without
adjustment for multiplicity.

3.1.2.3.4 Subgroup Analysis
Subgroup analyses were performed on the number of patients who were full responders or
moderate responders for all 4 weeks by age, gender, flexible sigmoidoscopy, barium enema,

colonoscopy, irritable bowel syndrome, and GERD

In these analyses, patients with missing outcomes were set treatment failures. The results of
subgroup analyses of the number of patients with treatment success are given below.

APPEARS THIS WAY
GN ORIGINAL
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Number of Patients who were Full Responders or Moderate Responders
For All 4 Weeks by Subgroup

Reviewer’s ITT Population with LOCF

Protocol SC0131

Subgroup RU-0211 48ug Placebo Difference 95% C. L.
Gender

Male 6/13 (46%) 3/12 (25%) 21% (-15.4%, 57.7%)

Female 48/107 (45%) 23/110 (21%) 24% (11.8%, 36.1%)
Age

18 to 64 45/107 (42%) 22/103 (21%) 21% (8.4%, 33.0%)

>65 9/13 (69%) 4/19 (21%) 48% (17.1%, 79.3%)
Flexible Sigmoidoscopy

No . 38/82 (46%) 20/85 (24%) 22% (8.7%, 36.9%)

Yes 16/38 (42%) 6/37 (16%) 26% (6.2%, 45.6%)
Barium Enema

No 50/111 (45%) 22/111 (20%) 25% (13.4%.,37.1%)

Yes 4/9 (44%) 4/11 (36%) 8% (-35.1%, 51.2%)
Colonoscopy

No . 16/38 (42%) 6/35 (17%) 25% (4.9%, 45.0%)

Yes 38/82 (46%) 20/87 (23%) 23% (9.4%, 37.3%)
Irritable Bowel Syndrome

No 40/88 (46%) 24/96 (25%) 21% (6.9%, 34.0%)

Yes 14/32 (44%) 2/26 (8%) 36% (16.0%, 56.1%)
Gastroesophogeal Reflux Disease

No 37/84 (44%) 19/88 (22%) 22% (8.8%, 36.1%)

Yes 17/36 (47%) 7/34 (21%) 26% (5.4%, 47.9%)

Compiled by this reviewer.
As seen from table above, treatment difference was consistent among all subgroups.

3.1.3 Study SC9921
3.1.3.1 Study Design

This study was a double-blind, randomized, multi-center (8 centers), placebo controlled study for
the treatment of occasional constipation.

The objective of this study was to assess the efficacy and safety of different dose regimens of
oral RU-0211 (24 pg, 48 ug, and 74 pg) compared to placebo on relief of chronic.constipation-as
assessed by the number of spontaneous bowel movements and abdominal symptoms.

Chronic constipation was identified as <3 SBMs per week, on average, accompanied by at least
1 symptom of constipation for at least 6 months.
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The duration of treatment was 21 days. The study consisted of a screen visit (Visit 1, Day -14),a
randomization visit (Visit 2, Day -1), 2 interim visits (Visit 3, Day 8 and Visit 4, Day 15), and an
end of treatment visit (Visit 5, Day 22). : :

The primary efficacy endpoint was daily average number of SBMs.

The secondary efficacy endpoints were:
1). Percentage of patients with a SBMs on Day]
2). Average degree of evacuation
3). Average degree of straining
4). Average stool consistency
5). Assessments of abdominal bloating and discomfort
6). Global assessment of constipation
7). Global assessment of treatment effectiveness
8).-Usage of rescue medication
9). Percentage of patients using the rescue medication
10). Percentage of treatment failure

All randomized subjects who tool at least one dose of study drug constituted tire population of
the “intent-to-treat” population.

For all inferential analyses of efficacy, the between-group comparisons were performed between
the placebo group and each of the RU-0211 groups.

Multiple treatment comparisons and repeated measurements analyses would be adjusted by
Shaffer’s modified sequentially rejective procedure in the following way:

The global alpha level will be protected by Shaffer’s modified sequentially rej ective testing

. procedure: First, the appropriate overall test with three degree of freedom. for the three contrasts
of interest will be used to reject the hypothesis that none of them is significant. If this test is
significant at alpha=5%, the three comparisons to placebo will conducted based adjusted alpha of
0.025. If any of the three p-values is lower than 0075 the otinest s ey cotho s vl oe
rejected at an experiment-wise alpha of 0.05, further testing of the other two hypothesis can be
undertaken at a nominal alpha of 0.05 (Shaffer 1986).

The study was designed to detect an average difference of 2.5 bowel movements per week
between RU-0211 and placebo. The standard deviation of this difference was estimated to be 2.6.
In order to detect this difference with 86% power, approximately 25 patients per treatment group
were needed. The power would be 0.86 with 25 patients per arm at alpha=0.025. These
calculations were based on a noncentral t-distribution with 0=0.025 in order to obtain an overall
significance level of < 0.05 in the multiple comparison. Assuming of 20% of subjects would not
qualify based on the washout results, at least 30 subjects should be randomized into each
treatment group.
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3.1.3.2 Sponsor’s Analysis

A total of 129 patients were randomized into the study: 33 patients in the placebo, 30 patients in
the RU-0211 24 pg group, 32 patients in the RU-0211 48 pg group, and 34 patients in the RU-
0211 72 pg group.

One patient each in the RU-0211 24 pg and 72 pg groups was randomized but not treated,
making a total of 127 patients who were treated.

A total of 109 patients completed the study (26 for 24 ug, 27 for 48 ug, 28 for 72 pg and 28 for
placebo). Withdrawal because of AEs was most common in RU-0211 48 pg group (5/32, 16%)

3.1.3.2.1 Planned Analysis

Because the assumption of constant variance was violated, the parametric methods planned for
the analysis of bowel movement frequency data were replaced with nonparametric methods. To
test for overall treatment effects, ANOVA and ANCOVA models were replaced with CMH tests
stratified by investigator using modified ridit scores. To perform pairwise comparisons while
adjusting for multiple comparisons, Dunnet’s test was replaced with van Elteren’s test, using
Shaffer’s modified sequentially rejective procedure to determine statistical signiticance.

The sponsor performed the following supplemental analyses after the clinical database was
locked, and they were not included the original protocol or the statistical analysis plan.

These supplemental analyses were:

1). Weekly average number of bowel movement and spontaneous bowel movements
2). Responders and spontaneous responders

3). Treatment failures by week

4). Global and abdominal assessment over the double-blind period

5). Number of days with bowel movements

6). Change from baseline analyses

3.1.3.2.2 Treatment Group Comparability

The summary of results of comparability of treatment groups at baseline for all randomized
patients is given in Appendix Table 25.

As seen from Appendix Table 25, no statistically significant differences among treatment groups
were observed for demographic and baseline characteristics.

3.1.3.2.3 Sponsor’s Analysis of Primary Efficacy Parameter

The primary efficacy variable was defined as the daily average number of spontaneous bowel
movements per week. A summary of the daily average number of spontaneous bowel movements
in the ITT population is given below.
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Summary of Daily Average Number of SBMs at Baseline
and Changes from Baseline
Intent-to-Treat Subjects
Study SC9921

RU-0211 RU-0211 RU-0211

Placebo 24 ug 48 ug 72 pg Among group
N=33 N=29 N=32 N=33 p-value’
Baseline n 31 29 32 32 0.241
Mean (Std)  0.20 (0.133)  0.16 (0.130) 0.20 (0.117)  0.19(0.127)
~ Weekl n 32 28 27 30 0.006
Mean (Std)  0.56 (0.616)  0.76 (0.556) 0.97 (0.603)  0.87 (0.501)
p-value 0.253 0.002 0.003
Week2 n 28 27 26 30 0.014
Mean (Std)  0.51 (0.518) 0.77 (0.671) 0.82(0.643)  0.83 (0.555)
P-value 0.013 0.020 0.007
Week3 n 26 25 25 27 0.298
Mean (Std)  0.58 (0.604)  0.72(0.744) 0.74 (0.487)  0.81(0.567)
p-value 0.234 0.099 0.197

*P-value is based on CMH test, stratified by investigator using modified ridit scores testing the hypothesis of no
differences among treatment group. .
- Copied from Table 11.4.1.1.1.

As seen from table above, at Week 1, the overall difference was statistically significant. Pairwise
comparisons revealed statistically significant differences in favor of RU-0211 48 nug over
placebo and in favor of RU-0211 72 pg over placebo. At Week 2, there was a clear dose-
dependent increase in the mean daily average number of SBMs. The overall difference was
statistically significant. Pairwise comparisons revealed statistically significant differences in
favor of RU-0211 24 pg over placebo, in favor of RU-0211 48 pg over placebo and in favor of
RU-0211 72 ug over placebo. At Week 3, the overall difference was not statistically significant.

3.1.3.3 Reviewer’s Comments and Evaluation
3.1.3.3.1 Reviewer’s Re-analysis of Weekly Average Number of SBMs

In'the Study SC9921, the primary efficacy endpoint was pre-specified as number of (SBMs. The
primary time point was pre-specified as Week 3 in the protocol. There was slight imbalance in
weekly average number of SBMs at baseline (1.1 for 24 pg, 1.3 to 1.4 for other groups). It failed -
to achieve statistical significance due to inadequate sample size. So, the efficacy analysis based
on weekly average of SBM might be biased in favor higher doses. It is more appropriate to asses
the efficacy results based on the change from baseline. Summary of change of weekly average
number of SBMs from baseline is given below.
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Summary of Weekly Average Number of SBMs at Baseline
and Changes from Baseline
Intent-to-Treat Subjects
Study SC9921

RU-0211  RU-0211 RU-0211

\ Placebo 24 ug 48 pg 72 ug Among group
N=33 N=29 N=32 N=33 p-value
Baseline n 31 29 32 32
Mean (Std) 1.41 (0.93) 1.11 (0.91) 1.39(0.82) 1.30 (0.89)
Week1 n 30 28 27 29 0.0052
Mean (Std)  2.64 (4.26) 431 (3.98) 5.39(4.20) 4.68 (3.35) -
p-value® 0.0263 0.004: 0.0044
Week2 n 26 27 26 29 0.0480
' Mean (Std)  2.10 (3.78) 436 (4.72) 4.34(4.74) 4.39 (3.77)
p-value' 0.0190 0.0514 0.0197
Week3 n 25 25 25 26 0.1753
Mean (Std)  2.55(4.11) 4.05 (5.40) 3.90(3.65) 4.28 (3.75)
p-value! 0.1075 0.1095 0.0523

TPairwise p-value with placebo was obtained by Wilcoxon test.
Among group p-value was obtained by Kruskal-Wallis test.
Prepared by this reviewer.

As seen from table above, all doses were statistically significant from placebo at Week 1 and
Week 2. But, they failed to achieve statistical significance at Week 3, the primary time point pre-
specified in the protocol. No differences between the low dose (24 ug) and middle dose (48 pg)
were observed at Week 2 and Week 3. At Week 1, middle dose (48 pg) was numerically slightly
better than low dose (24 pg).

3.1.3.3.2 Reviewer’s Post-hoc Analyses

This reviewer performed post-hoc analyses for two stringent efficacy endpuiss the number ef
patients with increase of greater than or equal to one SBM/wk from baseline and number of
patients with greater than or equal 3 to SBMs/wk. These efficacy endpoints were used for
approval of Zelnorm. In the Zelnorm submission, CSBM/wk was assessed instead of SBM/wk.

The results of this reviewer's analyses for the number of patients with increase greater than or -

equal to one SBM/week and number of patients with greater than or equal to 3 SBMs/wk are
given below.
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Patients with Inc > 1 SBM/wk
Intent-to-Treat Subjects

Study SC9921
RU-0211  RU-0211 RU-0211
Placebo 24 ug 48 pg 72 ug Among group
N=33 N=29 N=32 N=33 p-value
- Week 1 n 22(66.7%)  23(79.3%) 24 (75.0%) 24 (72.7%)  0.6729
p-value' 0.3929 0.5874 0.7893
Week 2 n 17 (51.5%)  23(79.3%) 20(62.5%) 24(72.7%)  0.1878
p-value! 0.0236 0.4553 0.1271
Week 3 n 17 (51.5%) 18 (62.1%) 19 (59.4%) 21 (63.6%)  0.3741
p-value' 04499 0.6203 0.4553
Week 1 n 10 30.3%)  16(55.2%) 16 (50.0%) 18 (54.5%)  0.0783
to Week 3  p-value' 0.0711 0.1324 0.0804 :

TPairwise p-value with placebo was obtained by Fisher’s Exact test.
Among group p-value was obtained by Mantel-Haenszel test.
Prepared by this reviewer.

Patients with >3 SBMs/wk
Intent-to-Treat Subjects

Study SC9921
RU-0211  RU-0211 RU-0211
Placebo 24 pg 48 ug 72 pg Among group
N=33 N=29 N=32 N=33 p-value
Week 1 n 20 (60.6%)  22(75.9%) 22 (68.8%) 24(72.7%)  0.4025
p-value' ' 0.2777 0.6059 0.4339
Week 2 n 16 (48.5%) 21 (72.4%) 20 (62.5%) 22(66.7%)  0.2244
p-value 0.0719 0.3213 0.2127
Week 3 n 15(45.5%)  18(62.1%) 18(56.3%)  20(60.6%)  0.2963
p-value! 0.2130 0.4603 0.3240
Week 1 n 9(273%) 15(51.7%) 15(46.9%) 16 (48.5%)  0.1217
to Week 3 p-value' 0.0683 0.127t - 0.1271

TPairwise p-value with placebo was obtained by Fisher’s Exact test.
Among group p-value was obtained by Mantel-Haenszel test.
Prepared by this reviewer.

As seen from tables above, all doses were numerically better than placebo for either of two
stringent endpoints and each of timepoints (Week 1, Week 2, Week 3, and Week 1 to Week 3).
But, they failed to achieve statistical significance due to insufficient sample sizes. Furthermore,
the low dose (24 pg) was close to the middle dose (48 pg) at Week 1, Week 3, and Week 1 to
Week 3. However, the low dose ((24 pg) was slightly better the middle dose (48 pg) at Week 2.
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So, the minimum éffective might be the low dose (24 pg). The low dose (24 png) should be
included in the Phase III studies.

3.2 Evaluation of Safety

This reviewer pooled two phase III studies (SC0232 and SCO013 1) for safety. Summary of results
is given below.

Pooled Studies SC0232 and SC0131

: RU-0211 48 ug Placebo
Variable (n=239) (n=240) Diff Relative Risk P-value

Atleast 1 AE 149 (62.3%) 103 (42.9%) 19.4% 1.5 <0.0001
At least 1 112 (46.9%) 45 (18.9%) 28.0% 2.5 - <0.0001
Treatment- -

related AE

Withdrew 24 (10.0%) 2 (0.8%) 9.2% 12.5 . <0.0001
Due to AE

Complied by this reviewer.
P-value was obtained by CMH adjusted for study.

As seen from table above, the relative risk for RU-0211 48 pg compared to placebo was about
2.5 for patients with at least | treatment related AE. The relative risk for patients who withdrew
due to AE was about 12.5.

For Phase IIb, the sponsor performed only one dose finding study SC9921 with doses of 24 pg,
48ug, and 72pg and placebo with about 30 patients per arm. Summary of sponsor's safety
analysis is given below.

Study SC9921
RU-0211 RU-0211 RU-0211
. Placebo 24 pg 48 pg 72 ug
Variable (n=33) n=29) n=32) (n=33) P-vsluc
Atleast 1 AE 13 (39.4%) 18 (62.1%) 24 (75%) 23 (69.7%) 0.0CJ6
Relative Risk 1.6 1.9 18
AE-GI 6 (18.2%) 10 (34.5%) 16 (50.0%) 16 (48.5%) 0.006
Relative Risk 7 1.9 2.7 2.7
At ‘leasttl 7 (21.2%) 10 (34.5%) 17 (53.1%) 20 (60.6%) » <0.001
Treatment-
related AE
Relative Risk 1.6 C.25 2.9
Related AE - GI 4.(12.1%) 10 (34. 5%) 14 (43.8%) 15 (45.5%) 0.004

Relative Risk 2.9 36 3.8

Complied by this reviewer.
P-value was obtained by Cochran-Armitage test for trend.
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As seen from table above, the number of patients experiencing AEs was dose-dependent, and the
overall trend was statistically significant. The number of patients experiencing treatment related
AEs was dose-dependent, and the overall trend was statistically significant. The number of
patients experiencing gastrointestinal AEs was dose-dependent, and the overall trend was
statistically significant. Furthermore, as seen from table above, the relative risk for low dose (24
ng) was smaller than middle dose (48 pg) for AE-GL, at least 1 treatment related AE, and related
AE-GI (1.9 vs. 2.7, 1.6 vs. 2.5, 2.9 vs. 3.6, respectively).

The AE most commonly considered to be possibly, probably, or definitely related to study drug
was nausea (30 patients, 23.6%).

The AE for which the frequency increased most dramatically with RU-0211 dose was nausea
(0% of placebo patients, 17.2% of RU-0211 24 g patients, 43.8% of RU-021 ! 45 pg patients,
and 36.4% of RU-0211 72 pg patients).

The frequency of abdominal pain appeared to increase with RU-0211 dose.

The mean cumulative exposure and mean average daily exposure to suppositories were highest
in the RU-0211 48 pg patients group (1.43 vs. 1.1 and 0.14 vs. 0.07, respectively).

For more details, see medical review.

4. FINDINGS IN SPECIAL/SUBGROUP POPULATIONS

4.1 Gender, Race and Age

No conclusion on race can be drawn due to lack of representation of Black and other race.
* Similarly, there were very few patients aged 65 or older, no conclusion on age can be drawn.

Subgroup analyses were performed on the number of patients who were full responders or
moderate responders for all 4 weeks by gender. In these analyses, patients with missing
outcomes were set treatment failures. The results of subgroup analysis of the number of paticnts
with treatment success are given below.

Number of Patients who were Full Responders or Moderate Responders
For All 4 Weeks by Subgroup
Reviewer’s ITT Population with LOCF

Protocol SC0232
Gender RU-0211 48ug Placebo Difference 95% C. L
Male 10/15 (67%) 3/13 (23%) 44% (10.5%, 76.7%)
Female 51/104 (49%) - 33/105 (31%) 18% (4.5%, 307%)
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Protocol SC0131

Gender RU-0211 48ug Placebo Difference 95% C. L.
Male 6/13 (46%) 3/12 (25%) 21% (-15.4%, 57.7%)
Female 48/107 (45%) 23/110 (21%) 24% (11.8%, 36.1%)

As seen from tables above, treatment difference was statistically significant for females. The
treatment difference for males failed to achieve statistical significance for Study SC0131 due to
inadequate sample size.

42  Other Special/Subgroup Populations

No conclusion other special/subgroup population was drawn.

5. SUMMARY AND CONCLUSIONS

5.1 Statistical Issues and Collective Evidence

The sponsor has submitted two pivotal studies (SC0131 and SC0232) to support the claim.

For study ‘SC0232, the sponsor’s ITT analysis was not true ITT analysis. It did not include all
randomized patients. It excluded more patients in RU-0211 48 pg group than in placebo group (8
vs. 1, p=0.0180, chi-square test). So, sponsor’s ITT analysis may tend to be biased in favor of
RU-0211 48 pg group.

Furthermore, in the sponsor’s analysis of weekly response rate, it was also found that more
patients in RU-0211 48 pg group were imputed by LOCF than in placebo at Weeks 3 and 4 (8 in
RU-0211 48 pg group and 2 in placebo group). So, the sponsor’s ITT analysis for weekly
response rate may tend to be biased in favor of RU-0211 48 ug group.

As re-analysis for weekly response rate, this reviewer performed CMH (Cochran-Mantel-
Haenszel) test using modified ridit scores for reviewer’s ITT population without LOCF. In these
analyses, patients with missing outcomes were set as no responders. Contrary o thi sponsns’s
finding based on sponsor’s ITT analysis with LOCF, it was found that treatment difference
achieved statistical significance only at Week 1 (primary efficacy assessment time point) and
Week 3 at significance level of 0.05 without adjustment for multiplicity.

For the more clinically meaningful efficacy parameter, where a responder is defined as a patient
who had an SBM frequency rate of > 3 per week for all 4 weeks, and who did not use rescue
medication during or within 24 hours prior to the given week, and who did not drop out during
the study due to lack of efficacy, this reviewer performed the responder analysis. In this analysis,
patients with missing outcomes were set as no responders. This endpoint is more stringent than
the pre-specified primary endpoint. ’

Both studies (SC0131 and SC0232) showed that for rﬁore stringent efficacy endpoint (> 3
SBMs/wk for all 4 weeks), the RU-0211 48 pg was superior to the placebo with treatment
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differences of about 20% (41% for 48g and 21% for placebo) and 16% (44% for 48ug and 28%
for placebo) for studies SC0131 and SC0232, respectively. ‘

In Study SC9921, a dose ranging Phase IIb study, the primary efficacy endpoint was pre-
specified as number of SBMs. The primary time point was pre-specified as Week 3. There was
slight imbalance in weekly average number of SBMs at baseline (1.1 for 24 pg, 1.3 to 1.4 for
other groups). It failed to achieve statistical significance due to inadequate sample size. So, the
efficacy analysis based on weekly average of SBM might be biased in favor of higher doses. It is
more appropriate to asses the efficacy results based on the change from baseline.

This reviewer performed analysis of change of weekly average number of SBMs from baseline
using Wilcoxon test. Results of this analysis showed that all doses were statistically significant
from placebo at Week 1 and Week 2. But, they failed to achieve statistical significance at Week
3, pre-specified primary timepoint. No differences between the low dose (24 pg) and middle
dose (48 pg) were observed at Week 2 and Week 3. At Week 1, middle dose (48 pg) was
numerically slightly better than low dose (24 pg). .

This reviewer performed post-hoc analyses for two stringent efficacy endpoints, the number of
patients with increase of greater than or equal to one SBM/wk from baseline and number of
patients with greater than or equal to 3 SBMs/wk. These efficacy endpoints were used for
approval of Zelnorm. In the Zelnorm submission, CSBM/wk was assessed instead of SBM/wk.

The results of this reviewer's analyses for the number of patients with increase greater than or
equal to one SBM/week and number of patients with greater than or equal to 3 SBMs/wk showed
that all doses were numerically better than placebo for both two stringent endpoints and all
timepoints (Week 1, Week 2, Week 3, and over the period Week 1 to Week 3). But, they failed
to achieve statistical significance due to insufficient sample sizes. Furthermore, the low dose (24
pg) was close to the middle dose (48 pg) at Week 1, Week 3, and Week 1 to Week 3. However,
the low dose (24 pg) was slightly better than the middle dose (48 ug) at Week 2. So, the
minimum effective dose might be the low dose (24 ug). The low dose (24 pg) should be included
in the Phase III studies.

5.2 Conclusions and Recommendations
The sponsor has submitted two pivotal studies (SC0131 and SC0232) to support the claim.

Study SC0131 showed that RU-0211 48 pg group was statistically significantly better than
placebo group in terms of the primary efficacy endpoint, the spontaneous bowel movements
(SBM) frequency rate during Week1 in subjects with constipation. The superiority was also
shown for all secondary efficacy endpoints with exceptions for abdominal bloating and
abdominal discomfort.

The efficacy results from study SC0131 were replicated in study SC0232 for the primary

efficacy endpoint and for the most of secondary efficacy variables (SBM within 24 hours of first
study drug, time to first SBM, degree of stool consistency, degree of straining, degree of
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constipation and global assessment of treatment effectiveness, abdominal bloating and
abdominal discomfort).

For study SC0232, the sponsor’s ITT analysis was not true ITT analysis. It did not include all
randomized patients. It excluded more patients in RU-0211 48 pg group than in placebo group (8
vs. 1, p=0.0180, chi-square test). So, sponsor’s ITT analysis may tend to be biased in favor of
RU-0211 48 pg group.

Furthermore, in the sponsor’s analysis of weekly response rate, it was also found that more
patients in RU-0211 48 pg group were imputed by LOCF than in placebo at Weeks 3 and 4 (8 in
RU-0211 48 ug group and 2 in placebo group). So, the sponsor’s ITT analysis for weekly
response rate may tend to be biased in favor of RU-0211 48 pg group.

As re-analysis for weekly response rate, this reviewer performed CMH (Cochrain-Mantel-
Haenszel) test using modified ridit scores for reviewer’s ITT population without LOCF. In these

" analyses, patients with missing outcomes were set as no responders. Contrary to the sponsor’s
finding based on sponsor’s ITT analysis with LOCF, it was found that treatment difference
achieved statistical significance only at Week 1 (primary efficacy assessment time point) and
Week 3 at significance level of 0.05 without adjustment for multiplicity.

For the more clinically meaningful efficacy parameter, where a responder is defined as a patient
who had an SBM frequency rate of > 3 per week for all 4 weeks, and who did not use rescue
medication during or within 24 hours prior to the given week, and who did not drop out during
the study due to lack of efficacy, this reviewer performed the responder analysis. In this analysis,
patients with missing outcomes were set as no responders. This endpoint is more stringent than
the pre-specified primary endpoint.

Both studies (SC0131 and SC0232) showed that for more stringent efficacy endpoint (= 3
SBM/wk for all 4 weeks), the RU-0211 48 pg was superior to the placebo with treatment
differences of about 20% and 16% for studies SC0131 and SC0232, respectively.

In Study SC9921, a dose ranging Phase IIb study, the primary efficacy endpoint was pre-
specified as number of SBMs. The primary time point was pre-specified as Week 3. Therc was
slight imbalance in weekly average number of SBMs at baseline (1.1 for 24 pg, 1.3 to 1.4 for
other groups). It failed to achieve statistical significance due to inadequate sample size. So, the
efficacy analysis based on weekly average of SBMs might be biased in favor of higher doses. It
is more appropriate to asses the efficacy results based on the change from baseline.

This reviewer performed analysis of change of weekly average number of SBMs from baseline
using Wilcoxon test. Results of this analysis showed that all doses were statistically significant
from placebo at Week 1 and Week 2. But, they failed to achieve statistical significance at Week
3. No differences between the low dose (24 pg) and middle dose (48 pg) were observed at Week
2 and Week 3. At Week 1, middle dose (48 pg) was numerically slightly better than low dose

(24 pg).
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This reviewer performed post-hoc analyses for two stringent efficacy endpoints, the number of
patients with increase of greater than or equal to one SBM/wk from baseline and number of
patients with greater than or equal to 3 SBMs/wk. These efficacy endpoints were used for
approval of Zelnorm. In the Zelnorm submission, CSBM/wk was assessed instead of SBM/wk.

The results of this reviewer's analyses for the number of patients with increase greater than or
equal to one SBM/week and number of patients with greater than or equal to 3 SBMs/wk showed
that all doses were numerically better than placebo for both two stringent endpoints and all

timepoints (Week 1, Week 2, Week 3, and over the period Week 1 to Week 3). But, they failed
to achieve statistical significance due to insufficient sample sizes. Furthermore, the low dose (24
pg) was close to the middle dose (48 pg) at Week 1, Week 3, and Week 1 to Week 3. However,
the low dose (24 ug) was slightly better the middle dose (48 pg) at Week 2. So, the minimum
effective dose might be the low dose (24 pg). The low dose (24 ug) should be included in the
Phase III studies. '

In conclusion, both studies (SC0131 and SC0232) showed that the RU-0211 48 pg was superior
to the placebo for pre-specified primary efficacy endpoint and most secondary efficacy
endpoints. Even for more stringent efficacy endpoint (> 3 SBMs/wk for all 4 weeks), the results
from reviewer’s post-hoc analysis revealed that the RU-0211 48 pg was superior to the placebo
with treatment differences of about 20% and 16% for studies SC0131 and SC0232, respectively.
However, the results form reviewer’s post hoc analysis for Study SC9921 revealed that the RU-
0211 48 pg might not be the minimum effective dose. ’

&PBEARS THIS WAY
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6. APPENDIX

Table 1 Summary of Demographic and Baseline Characteristics --- Protocol SC0232

(ITT Subjects)
Placebo RU-0211 48 ug Between Treatment
Characteristics (N=118) (N=119) p-value
Sex 0.8409
Male 13 (11.0%) 15 (12.6%)
Female 105 (89.0%) 104 (87.4%)
Race 0.6933
White 89 (75.4%) - 90 (75.6%)
Black 12 (10.2%) - 13 (10.9%)
Asian 1 (0.8%) 4 (3.4%)
Hispanic ' 14 (11.9%) 11 (9.2%)
Other Races 2 (1.7%) 1 (0.8%)
Age (months) 0.6560
Mean (SD) 454 (13.2) 46.2 (12.1)
Age . 1.000
18 to 64 108 (91.5%) 109 (91.6%)
>65 10 (8.5%) 10 (8.4%)
Height (in) : 0.1548
Mean (SD) 64.4 (3.42) 65.1(3.75)
Weight (1b) 0.5696
Mean (SD) 157.1 (35.8) 159.7 (35.9)
Flexible Sigmoidoscopy : v 0.2580
No 91 (77.1%), 99 (83.2%)
Yes 27 (22.9%) 20 (16.8%)
Barium Enema 1.0000
No : 115 (97.5%) 116 (97.5%)
Yes 3 (2.5%) 3 (2.5%)
Colonoscopy - 0.4120
No 25 (21.2%) 20 (16.8%)
Yes 93 (78.8%) 99 (83.2%)

Copied from Table 11-1.
P-values are based on t-tests for age and height.
-P-values are based on Fisher’s Exact tests for categorical variables and binary variables.



Table 1 Summary of Demographic and Baseline Characteristics --- Protocol SC0232 (Continued)

((ITT Subjects)

Placebo RU-0211 48 pg Between Treatment

Characteristics (N=118) p-value
Irritable Bowel Syndrome

No 98 (83.1%) 0.1942

Yes 20 (16.9%)
Gastroesophogeal Reflux Disease

‘No 84 (71.2%) 1.0000

Yes 34 (28.8%)

Copied from Table 11-1.

P-values are based on t-tests for age and height.

P-values are based on Fisher’s Exact tests for categorical variables and binary variables.

APPEARS THIS WAY
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Table 2 Overall Summaries of SBM Frequency Rates [1] --- Protocol SC0232

Week

Treatpent Groub ITT Subjects IT7 Subjectts ITT Supjects Who -
) Ssam.sm.c ) ) with LOCF wishout LOCE Completed the Study
Basalzne ’
Tlacebo, © 218 Z1R Q7
Hean {(Etd D=v 1.52 i9.801) 1.82 (0.8YL} 1.81 (D.7BI}
Median 1.t .5 .5
RU-0211 48 ug, 0 1% 218 8
Mean [Std Dav) 1.28 {9.831) 1.23 ¢0_2R1) 1.26 {0.884)
Median i.g 1.5 .3
p-value {2} n.GIge G.012& 0. Goed -
Keek 1 '
Mlecebo, © 07 156 w
Mesn (Svd Davl 4.85 (2.861) 4.05 (2.6%4%
Median 4.9 4.0 m
aE-0Z11 48 ug, § 111 1L 99 w
Mean (Std Devi 5.949 {(£.4022) 580 (4.022) 5.78 {3.86%)
HVedian &G £.4 £.9 q
p-valus 12} <0 021 <0 G361 0. 00%3
Crrerall p-value {3} <. D9RL <. Q9L ' «0_ 0G0l -U
TWeek 2 c
Placelds, B 116 314 27 167
Msan [Std Dev) ’ 3.E5 {2.870) 3.5% (2.85%) 3.65 {Z_578} 368 [2.6T€E} w
Kedian 3.6 3.4 3.0 3.4 m
3’0-{}2;1_, 48 pg, n 1% 313 g9 &5 s
Maen (St Dav) q.%c & 298] 4.88 {4.284) - 4.%2 (4.303) £.97 (4,028}
Madian 4.9 1.9 2.0 w
p-valus {2} 0. GaEaT 0, 255% g.1227 F
Waek 3 m
Plecebo, & x1& 31z a7 1ke
Mean {(Std Ti=ith 3.38 {(2.75%) 3.32 (2_7€7} 3.43 (2.774) 3.45 (2.7Bi)
Median ' 3.5 3.4 3.4 3.4 @
AU-521% %8 pg, N zix E03 R S5 P
Maan (Std Dev) 5.56 (&£.560) 5.84 {4.428) S_ 60 (4_415} S.BE (3.400F
Kedign - 5.5 5.9 5.0 '“ﬁﬁ
w-value 12} G o464 T G0Ed >.gCL2 e
ﬁgs
Week 4
Dlacebo, © z16 206 305 334
HMean {8td Dev) 3.4% {2.881) 3_£1 {Z_831} 3.63 (2_883) 3. 82 (2,900}
Yedian 3.¢ 3.4 3.9 3.0
RO-021 1 4B pg, n 31: 35 3]
t‘ﬁan {5td Dev) 5.37 {£.53443 .35 (4.858) $.33 {4_£8&)
: £.3 £ T §.1
va’.luﬂ {2y 0. G0&E . G36R 006421

'.-_. n.cy Rete mmbe: =24 "‘.—'!!fsf Zumber of days) X 7.
P—va‘clua-s sre Hasad on n Flberan tests adjustad for poclied center.
13} Owerall ;;s—valus is base’d! cn the finsi mixed model wasti ar o
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Table 3 Overall Summaries of BM Frequency Rates [1] --- Protocol SC0232

Teek
Treazmant Group ITT Bubiects ITIT Rulsjects ITT Subiects Kho Daxr Protocal
Statistic with IOCE without LOCF Complated the Study Sunjests
Bassline
Pracebo, n 18 197 117
Maan {Std Bev) £.23 {x.13% z.24 {1.173} 2.23 (1.140)
M=dian 2.9 2.4 2.8
RU-0213 48 ug;- o 18 1is &8 118
“Madn . {Sud DEV) z. 28 {1.08%5) 2,09 {I._085) 2,11 {E.113) 2.5% {1.398)
Madian 2.0 2.6 2.0 2.9
p-value [2]} §.2357 8.2357 0_338 G.2820
Heek 1
Piazcebo, B 116 1GE
M=an {Std Devl 4.G95 {2.863) 4. 5.05 (2.8B84)
Madian 4.0 4.4
RU-D211 £8 ug, o 111 1tz
Maan - {Std Devr 5.29 {3.38%) 5.5% {3.956)
Madiat & G & 0 & .G
p—walaz (2] <0 D02% <9 _93I% G _03G3 1%
Owerall p-valus 3} <0 .000L <0 . Q001 G.20061 <0 Gagl
Heek 2
Bizcebo, n 1€ 114 187 167
Hzan {(Scd Devl 464 {2.408) 3055 42.408%) 4.4 {2.441) §.8% [2.410)
Medisn 4. 3.0 3.0 .3
R®U-9212 48 ug, n asg %2
Kean {Szd Dewv) 5.21 {3.34%€) £.35 (3.872)
Median 4.4 4.4
prwalus (2] G.1937 G.1342
Tizek 3
Pizceho, - 147 108
Maan {Std Davl 4.0 4{2.&2€} 4,53 (2.63%)
Meadian 4% 3.5
RY~2213% 48 ng, = &5
Maean {Scd Bavl &. 5.27 (4.198}

Madian

p—valae [Z2]

Week 4

" Plagebo, © 196 198 2
M=an {§td Dev) 3.%3 {2.702) 4.01 {2.7D€) &.50 (2.7:7)
Yadian 4.0 4.9 2.9

RU-0Z1% 48 pg, n 131 5§ s g3

Mzan {Std Davi 5.55 1%.628) 5.7 4%.452) 5.70 14.482) £.71 (4.438:
Magian 5.6 4.7 4.7 4.7
prvalue (2] 9.0:65 9.0253 0.0287 30233
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Table 4 Summary of Weekly Responder Status --- Protocol SC0232

Week
Treatment Group ITT Subjects ITT subjects ITT subjects who Per Protocol
Responder Status with LOCF without LOCF  completed the study Subjects
Week 1
Placebo , n 118 118 107 118
Full Responder 57/117 (48.7%) 57/117 (48.7%) 54/107 (50.0%) 53/106 (50.0%)
Moderate Responder ~ 14/117 (12.0%) - 14/117 (12.0%) 14/107 (13.1%) 13/106 (12.3%)

Non-Responder

RU-0211 48 pg,n
Full Responder
Moderate Responder
Non-Responder
P-value

Week 2
Placebo , n
Full Responder
Moderate Responder
Non-Responder

RU-021148 pg, n
Full Responder
Moderate Responder
Non-Responder
P-value

Week 3
Placebo , n
Full Responder
Moderate Responder
Non-Responder

RU-0211 48 ug, n
Full Responder
Moderate Responder
Non-Responder

P-value

Week 4
Placebo , n
Full Responder
Moderate Responder
“Non-Responder

RU-0211 48 pg, n
“Full Responder
Moderate Responder
Non-Responder
P-value

46/117 (39.3%)

119

80/111 (72.1%)

16/111 (14.4%)

15/111 (13.5%)
<0.0001

118

50/117 (42.7%)
13/117 (11.1%)
54/117 (46.2%)

119
64/111 (57.7%)
13/111 (11.7%)
34/111 (30.6%)
0.0171

118
42/117 (35.9%)
15/117 (12.8%)
60/117 (51.3%)

119
68/111 (61.3%)
11/111 (9.9%)
32/111 (28.8%)
0.0002

118
45/117 (38.5%)
17/117 (14.5%)
55/117 (47.0%)

119

66/111 (59.5%)

13/111 (11.7%)

32/111 (28.8%)
0.0022

46/117 (39.3%)

119
80/111 (72.1%)
16/111 (14.4%)
15/111 (13.5%)

<0.0001

118
50/114 (43.9%)
13/114 (1141%)
51/114 (44.7%)

119
64/110 (58.2%)
12/110 (10.9%)
34/110 (30.9%)
0.0303

118
42/112 (37.5%)
14/112 (12.5%)
56/112 (50.0%)

118
61/100 (61.0%)
10/100 (10.0%)
29/100 (29.0%)
0.0012

118

45/106 (42.5%)
15/106 (14.2%)
46/106 (43.4%)

119
59/99 (59.6%)
12/99 (12.1%)
28/99 (28.3%)
0.0277

39/107 (36.4%)

99
71/99 (71.7%)
15/99 (15.2%)
13/99 (13.1%)
0.0004

107
48/107 (44.9%)
12/107 (11.2%)
47/107 (43.9%)

99

57/99 (57.6%)

12/99 (12.1%)

30/99 (30.3%)
0.0588

107

42/107 (39.3%)
13/107 (12.1%)
52/107 (48.6%)

99
61/99 (61.6%)
10/99 (10.1%)
28/99 (28.3%)
0.0025

107

45/105 (42.9%)
14/105 (14.3%)
45/105 (42.9%)

99

59/99 (59.6%)

12/99 (12.1%)

28/99 (28.3%)
0.0324

40/106 (37.3%)

119
72/98 (13.5%)
15/98 (15.3%)
11/98 (11.2%)
£.0001

118 .
49/107 (45.8%)
12/107 (11.2%)
46/107 (43.0%)

119
55/95 (57.9%)
11/95 (11.6%)
29/95 (30.5%)
0.0808

118

41/106 (38.7%)
13/106 (12.3%)
52/106 (49.1%)

119
59/95 (62.1%)
10/95 (10.5%)
36/95 (27.4%)
0.0018

118
44/104 (42.3%)
15/104 (14.4%)
45/104 (43.3%)

119
54/89 (60.7%)
11/89 (12.4%)
24/89 (27.0%)
0.0227

Copied from Tables 14.2.4.1, 14.2.4.2, 14.2.4.3, and 14.2.4.4.
p-values are based on van Elteren tests adjusted for pooled center.
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Table 5 Summary of Subjects with SBMs within 24 Hours after the First Study Drug
Administration --- Protocol SC0232

SBMs Within 24 Hours

(Intent-to-Treat Subjects without LOCF):

Treatment SBM within 24 hours p-value
Placebo 37/118 (31.4%) <0.0001 -
RU-0211 48 pg 73/119 (61.3%)
Copied from Table 14.2.5.1
(Per Protocol Subjects)
Treatment SBM within 24 hours p-value
Placebo 45/118 (28.8%) 0.0002
RU-021148 pg 60/119 (50.4%)
Copied from Table 14.2.5.2
APPEARS THIS WAY
ON ORIGINAL
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Figure 6 Kaplan-Meier Curve for Time to First SBM (ITT subjects with LOCF) --- Protocol
SC0232
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Table 7 Overall Summary of Average Stool Consistency [1] --- Protocol SC0232

Raek
Treatmant Grovp 17T BSubjects ITT Subjects ITT Subjects Hho Par Protocoel
Staristic . with LOCKF wizhout LOCF Completed the Jcudy Subiects
Azz=line
3 o, 0 114 100
x {(Ehg Dav) 2.7% {3.776) 2.80 (Q.TES
Madian 3.5 3.9
QU-021: 48 pg, n 96 35 TG 56
Hean (5td Dewl 2.6% (J.334) 2.85 {0.&34% Z.74 (D_350} 2.8% (B.8324&
Madian 2.% 2.9 3.9 z.8
pvalae 2} a_.5853 0.59854 0.738% G.5%854
Week 1
Placsbo, K %13 1G5
Haan {Std Dev] 255 (8.75%} 2.54 (G.743}
Hedian 2.8 g.5
RU-42LL %8 ug, 2 i1z
Mean {5td Dav) 1.75 (9.%51} 5
Median 1.8
pvalue (2] <0 _00GL

Weaek 2

Flagebs, & 11€ Sie
Mean {Std Dewvl Z.80 19.7881 2,48 {Z.778;
Median .4 2.2

RL-02IL 43 pg, N 313 87
Hean (Std Dev) 1.83 {0.853) .93 (0.73%)
Median 2.5 N
p-wvalas 12} <8 04GL «<f_GOEL

Week 3

Plazebo, . 114 =7 24 93

" Hean iStd Dev] 2.49 {J.7€2] 2.41 (D.797) 2,353 (D.7LE 2,45 (G.718)
Median 2.3 2.3 2.3

[M-62LI 48 pg, 1
Mzan {Std Dewl
Median

sewalue 121

Heex 4

Placeks, o 212 - 93 =3 %2
Megn (Evd Daw) z.45 (9.754) 2.33 (3.734) 2.35 {0.734) 2.3% (3.738}
Median 2.3 2.3 2.2 2.2

RE-0211. €€ gy, 1 1ls &7 &7 R%
Mean {Btd. Dasr) 1.74 §4.8141 1.9 {Q.780) 1,50 {0_7ad) 2.5%3 (0.798}
Madidn 2.8 2.9 2.4 2.0

00027 00017 [
fx 3 {Hardy, and & (Vsry haxd:.
i2

cied center.
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Table 8 Overall Summary of Average Degree of Straining [1] --- Protocol SC0232

Waek
Treatment Group ITT Subiects ITZ Suhiects ITT Suibiects Who Per Protocool
Stazistic with LOCF without ILCE Complsted the Ztudy Subijeczs
Sasa2line
Flacela, T 104 109 38 L)
¥iEEn {Stg Dew) 2.36 {9.323) Z_.3& (0_82E) 2.41 (0.524) 2.36 (0.825;
Yedian . 2.4 2.4 2.5 2.4
BE-021% 48 pg, 0 SE 95 78 85
Yean {8td Dev) 2.34 (§.942) 2.34 (0.%42) 2,42 [0_852) T.34 (0.%42}
Madian 2.3 2.3 2.& 2.3
w-valope 121 0.7885% Q. 7385 Q7373 G.73I8%
Week 1
Bleceho, &k 112 x12 i0€
¥ean {(Std D=} 1.%6 (9.548!l 1.%6 {D.D4g? 2,50 (0.941) .
Madian z.G 2.4 2.4
108 4
1.4% (T 1.E5 (D.558
2.6 3.7
w-valas {23 2. GULY a.0082
Weak 2
Flacebs, & 114 104
Maan {Std Dev) 1.81 (5.974; 1.94 {Q.538} 1.
Median 2.4G 2.9
AG-GZ1L 48 pg, A 12 5 39 7
¥azn (Bt Dev) 1.43 [0.340) 1.48 (0.79%) 1.50 {0.804; 1.5¢ (G.81E&}
Madian 1.5 1.5 :.5 1.5
p-valus I2% 0.6903 0. CoR3 0.COEE 37

p~valug 2% 9. 6352 0n.03182
Ti] Szraining: ©OiAbssnt}, 1{¥Miid}, 2{oderase], 3 {Revers), and {{Very severs).
{2] F-walues ars basad on van Elssran

ELTEX =}

sts adjasted for pocied camtexr.

* APPEARS THIS WAY
ON ORIGINAL
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Table 9 Overall Summary of Average Severity of Constipation [1] --- Protocol SC0232

17T Subiects ITT Subjects ITT Suzdects Who Psr Protocol
with LOCF withoutr LOTE Completed the Study Subiects
HZaseline

Plazcéhn, B 17 i17 306 118
Maan {Std Tiew) 2.99 {0_TE€Q) 2.99 (0.7ek) 2.01 (0.7 2.55 ix.783}
Hadian 3.C 3.2 3.a 3.1

DU~G2LL 48 ¥, T x1% 11s% a3 11s
Mazn iStd Desrd 200 (9.828) 3.50 (0823 3.04 {0.824) 3.90 (CG.923}
Madian 3.6 3.3 3.3 3.0
p-value 2] a_576t q._T76e 0.5272 G 7TES

Week %

Plarebn, o ii: 11t 103 131
Mean {th Diawr) Z2.31 {L.3€8] Z.31 t1.0€8} 2.22 (1.033; 2.3% [1.0%2}
Median 2.0 2.4 2.3 2.0

-G21E 8% pa, B ag
Mean {Std Dev) 1,85 (1.26&) 1.87 (1.2:8)

Madian 2.9 2.4
wvalue {2} a.GO75 0.onaes
Waek 2

Placebo, © 3215 338
tean {Std Daev) 1,55 {1,047 1,87 (1.0XG)
Hadian 2.6 2.2

RI-021t 48 pg, z1s a7

Hean {Stpd Dewl 1.64 (L.141} 1.€Z 11.084)
Median’ ) 2.5 2.9
pvalue i2] 0.243 Q. G2ed

Week 3

Placebz, T ile 19k

Yearn {S5td Tev) 2.34 (L.0&8) 2.1% (1,025 2.30

G-021% 48 pg, 0
Maan iStd Dav)
Yadian

pwalus 12} J_C3E5S
-‘héef ]

Pladens, & : ) ERR ez
Hean {Std I'.'ev 2.22 {1.133 Z.:1 {1.084}
HMedian 2. 2.8

RU-82I3 4B pg, 2 i1& 23
Mezn {Std Dewl 1.71 (L.202) 1.74 f1.1E4
Hadian 2.0 2.4
p-value {2} . .2022 00241

T1] Severiiy of constipation: Gi{Rbhsant), 1(3ixdi, Z{Mo s
52% =x:e} -
[2] P—values ars basad on wan Elverss te:ts adjnstad Lo

APPEARS THIS WAY
ON ORIGINAL
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Table 10 Overall Summary of Global Assessment of Treatment Effectiveness [1] --- Protocol

SC0232

Week

Treatment Sroup ITT Bubjscts ITT Subjectis ITT Subiects Who Per Protoaccl

Steristic with LOCFK withput LOCE Completed the Study Subdects
Waek & )

Plecebs, © i1i i1L 161
Maan {Stvd Daw} 1.22 {1.18%8] 1.22 {1.18%) 1. 1,23 (1.138;
té=adian i 3.9 1.0

PI-3211 48 pg, n in? 106 @2
Meen {Std Dev) 1.88 {1.18¢) 1.87 {1.z&X} 1. 31.9% (1.227}
Median 1.5 2.9
p-valge {2} <G 0L <@ 0061

Wark 2

Blzcebs, o 335 S8 B2 23
Mearn {Std Dav) 1.22 {1_183) 1.20 ¢1.1&€) 1.22 {1.137) 1.2 (1.:i57!
Madian 1.0 j 1 ] §

RG-021% €& pg, n 11§ =7 28 35
Mean {Std Dev) 1.%5 (1.323) 1.%2 {1.237) 1. i1.243) 1.88% (1.Z288}
Median 2.8 2.4 2.0
pvalus 12} <. 0JGL <0 .Q061 G.0GO7

Wepx 3

Flacebr, = 116 i0g gl 162
Mean {Std Dewl 1,27 (1.18%) 1.6 {1.183) 1.33 (1.128}) 1,13 (1.128%
ldadian 1.¢ IR 1] R 1.0

RUE-021i: 45 wg, d il€ S 33 50
Yezn {Std Dewl 1.86 i{:.318} 1.24 {1.28BE) 1.85 (1.392) 28 {1.3&0%
Madian 2.0 2.9 2.9 2.0
p-valus (2} O, Gagl [ el 0.6064 G.geaz

Week £

Placelyo, & g1
Mzen {Stc Dav) 1. 1.24 (1.24%
¥edian 1.0

RU-DZ2L: 48 pg, 0 84

tasn {Std Dav)
tadian
p-valus {2}

tod

Bollow-wp
Placebs, © ing 3109 07 18
.Mgan {Std Dewd 1.44 {1.243) 1,34 {1.343) 1.44 (1.340% 1.44 (1.343}
Median N 1.0 1.4 1.4
BE-021% 42 g, N 102 202 L] ;162
Mean {5td Dev) 2,34 {31.483) 2.34 (1.483) 2.4 {1_4%8§) 2.14 (1_&m:2
Yiedian 2.5 2.9 2.9 ]
00064 T 0054 §.00G7

pvalus 2}

Treatment effectiveness: G{knt at 313 effactiwal, L(A
2 (Mcderately effective), Sifuita a kit sffeccive), and
P-valuas azeé kassd on van Elteren tests adjasted for

,.—..
(5]
—

PEARS THIS WAY
ON ORIGINAL
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Table 11 Overall Summary of Abdominal Bloating [1] --- Protocol SC0232

Waek
Treatrent Froup ITT Bubjects ITT Sukiects ITT Bubjects Who Ber Brotoccl
Stacistdc with LOCE wighour LCCF Completed the Study SubirCEs
Basealine
Blsceho, o 318 118 107 117
Mezn (Std Daw) 2.18 (9.3LZ] 2.:8% (D.8L2% 2,32 {0.9L®) 2.18 (0.%1%}
Hadian 2.0 2.9 2.9 2.0
RO-02:1 42 pg, D 8- 119 2% 115
Maan {Std Dawl 2.25 {(L.027 2.25 (1.DE7) 2.25 (1.943) 2.25 {1.427;
Kedi 2.0 2.4 2.4 2.0
p-walue {2} D.4885 . 4%683 4.2533 7.8271
Feek 1
Flsecebo, & Il 111 103 izl
Yean {Std Dawr) 1.71 (2197 1.71 (1.19% 167 (1.088) 1.7% (1.0%%
Madian : 2.¢ 2.9 2.9 2.4
RG-02i1 448 pg, n 07 G4
Hean {Stg Devi 1.44 fL_12&) 1. 1.35 ¢1.19%) PG
Madian 1.8 3.9
pvalue {23 0.53480 Q_BTEL
Week 2
BFlagebo, & 315 %8 34 g1
Mazn {Std Dew) 1.8% {(1.979 1.3% 11.0738) 1.38 {1_37%) 3,22 {1.G8€&;
Kzdian 1.0 1 1.4 1.9
RO-0G213- 48 ug, » 115 7 =31 85
Msan {Sud Daw) 1.41 £:_060) 1.40 11.027) 1.38 {1.09%) 142 {1.0743
Medisn ’ 1.8 2.9 1.4 1.9
pvaluae {2} D.8274 O.s0iz 2.91432 . 7485

Reek 3
Flacebo, ©
Mazn {Std Devl
tiedian |

Waek £
Blacebs, &
Hean iStg Devi
Kedian

RU-$2L1% 36 gy, 2

Yean {Std Dewr)
Hadian

R
1.47 (0.38%)
1B
0.23:1
148
1.34

p—valus 21

APPEARS THIS WAY
QN ORIGINAL
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Table 12 Overall Summary of Abdominal Discomfort [1] --- Protocol SC0232

Waek
Treatmans Group ITT Subviects ITE Subjecsts ITT Subjects Who Per Protoool
Scatissic wich LOCF without LOCE Complered the Study Subiects
Biseline
Placelbo, B iig 118 a7 117
Hean {Ztd Dewv} 1.94 (9.813) 1.84 (D_815 1.83 {0.316é) 384 (5.%1S;
Hadian 2.5 2.4 2.9 2.0
RU-0211 48.3ug, n 318 319 eg 21%
Meen {Std Dev) 1.88 rx.0E3} 1.82 (1.Q1€) 1.88 {1.072) i.88 (1.01%%
Median 2.6 2.9 2.9 Z.0
2_§82% 0_S58% 0.%&3% . 8758

p-valas i2%

RU-021: 48 ug, n
Maesn {Std Devl
Madian
p—yalue 12}

Waek 2
Blaceba, .0
Mzan {Svd Dev)
HMedian :

RG-021: 48 ug, n
Mean {Std Dav)
Madian
r-valus {2}

Week 3
Blacebo, o
Maan {Std Das)
Median
We-52:: 4% npg, n
Haan {Bcd Tav)
Hedian
c~walas [2%

ot

Blaceb, I
Mean {Scd Dev)

¥edian

RG-0212 &2 pg, A
Yeen {Std Dew)
Madisn

1.

1.37 (

-
=
s
[T

[
™
wy

™~

31
i.1¢ (1.085;
.

8%
31.13 {1.587}

Gl

1.38 (1.x43}
pR 1)
84

1.135 (06.57¢F
i

m-valus {23

rey oy

Hicazing: 0 (Xzsent),

i1 < M21kd), 2iHoderane), 3(Severel, and 4(Very =
2] P-values ars basad on van Elteren tests agjasted for poclied canter.

APPEARS THIS WAY
ON ORIGINAL

57

09 1141SS0d 1534

o

a




Table 13 Summary of Demographic and Baseline Characteristics --- Protocol SC0131

(ITT Subjects)
Placebo RU-0211 48 pg Between Treatment
Characteristics (N=122) (N=120) p-value
Sex 0.7988
Male 12 (9.8%) 13 (10.8%)
Female 110 (90.2%) 107 (89.2%)
Race 0.4884
White 103 (84.4%) 105 (87.5%)
Black 12 (9.8%) 9 (7.5%)
Asian 2 (1.6%) 0 (0.0%)
Hispanic 5(4.1%) 5 (4.2%)
Other Races 0 (0.0%) 1 (0.8%)
Age (months) 0.5086
Mean (SD) 49.1 (12.9) 48.0 (12.3)
Age 0.3435
18 to 64 103 (84.4%) 107 (89.2%)
>65 19 (15.6%) 13 (10.8%)
Height (in) 0.6998
Mean (SD) 65.2 (3.43) 65.0 (3.18)
Flexible Sigmoidoscopy 0.8218
No 85 (69.7%), 82 (68.3%)
Yes 37 (30.3%) 38 (31.7%)
Barium Enema 0.6684
No 111 (91.0%) 111 (92.5%)
Yes 11 (9.0%) 9 (7.5%)
Colonoscopy: 0.6138
No 35 (28.7%) 38 (31.7%)
Yes 87 (71.3%) 82 (68.3%)

: ’Copiéd from Table 11-1.
P.values are based on t-tests for-age and height.
P-values are based on Chi-square tests for categorical variables and binary variables.

APPEARS THIS WAY
ON ORIGINAL



Table 13 Summary of Demographic and Baseline Characteristics --- Protocol SC0131
(Continued)

((TT Subjects)
Placebo RU-0211 48 pg Between Treatment

Characteristics (N=122) (N=120) p-value
Irritable Bowel Syndrome :

No ) 96 (78.7%) 88 (73.3%) ©0.3292

Yes 26 (21.3%) 32 (26.7%)
Gastroesophogeal Reflux Disease

No 88 (72.1%) 84 (70.0%) 0.7147

Yes . 34 (27.9%) 36 (30.0%)

Copied from Table 11-1.
- P-values are based on t-tests for age and height.
P-values are based on Fisher’s Exact tests for categorical variables and binary variables.

APPEARS THIS WaY
0N ORIGINAL
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Table 14 Overall Summaries of SBM Frequency Rates [1] --- Protocol SC0131

Week )

Treatment Group ITT Subjects ITT subjects ITT subjects who Per Protocol
Statistic with LOCF without LOCF  completed the study Subjects

Baseline '

Placebo , n 119 119 115 116
Mean (Std Dev) 1.47 (1.325) 1.47 (1.325) 1.47 (1.344) 1.37 (0.854)
Median 1.5 1.5 1.5 1.5

RU-021148 pg,n 120 120 106 111
Mean (Std Dev) 1.37 (0.873) 1.37 (0.873) 1.34 (0.853) 1.35 (0.845)
Median 1.5 1.5 1.5 1.5
P-value 0.6120 0.6120 0.4856 0.5881

Week 1

Placebo , n 122 122 118 100
Mean (Std Dev) 3.46 (2.285) 3.46 (2.285) 3.49 (2.308) 3.65 (2.062)
Median 3.0 3.0 3.0 : 3.0

RU-021148 pg,n 116 116 105 101
Mean (Std Dev) 5.69 (4.417) 5.69 (4.417) 5.63 (4.432) 6.03 (4.378)
Median 5.0 : 5.0 5.0 5.0
P-value 0.0001 0.0001 0.0002 <0.0001
Overall p-value <0.0001 <0.0001 <0.0001 <0.0001

Week 2

Placebo , n 122 120 118 115
Mean (Std Dev) 3.18 (2.530) 3.20(2.544) 3.20 (2.561) 3.18 (2.502)
Median 3.0 3.0 3.0 3.0

RU-021148 ug,n 116 114 105 106
Mean (Std Dev) 5.06 (4.076) 5.04 (4.072) 5.06 (3.957) 5.13 (4.096)
Median 4.0 4.0 4.0 4.0
P-value 0.0017 0.0024 0.0008 0.0016

Week 3

Placebo, n 122 119 118 115
Mean (Std Dev) 2.84(2.231) 2.87(2.251) 2.88 (2.254) 2.83 (2.194)
Median 2.0 - 20 2.0 2.0

RU-021148 ug,n 116 108 104 102
Mean (Std Dev) 5.25(4.875) 5.37 (4.939) 5.22 (4.308) 5.51(5.019)
Median 5.0 5.0 5.0 5.0
P-value 0.0002 <0.0001 <0.0001 <0.0001

Week 4

Placebo , n 122 118 117 111
Mean (Std Dev) 2.91(2.357) 2.96 (2.373) 2.98 (2.376) 3.02 (2.348)
Median 2.3 2.3 2.4 3.0

RU-021148 pg,n 116 104 104 103
Mean (Std Dev) 5.30 (4.735) 5.27 (4.130) 5.27 (4.130) 5.32 (4.117)
Median 4.0 40 4.0 4.1
P-value 0.0002 <0.0001 .0001 0.0001
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Copied from Tables 14.2.2.1, 14.2.2.2,142.2.3,and 14.2.2.4.
p-values are based on van Elteren tests adjusted for pooled center.

EPPEARS THIS WAY
ON GRIGINAL

APPEARS THIS WAY
ON ORIGINAL
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Table 15 Overall Summaries of BM Frequency Rates [1] --- Protocol SCO131

Week
Treatment Group ITT Subjects * ITT subjects ITT subjects who Per Protocol
* Statistic with LOCF without LOCF  completed the study Subjects
Baseline
Placebo , n 119 119 115 116
. Mean (Std Dev) 2.50 (1.703) 2.50 (1.703) 2.45 (1.697) 2.40 (1.429)
Median 2.0 2.0 2.0 2.0
RU-0211 48 pg, n 120 120 106 111
Mean (Std Dev) 2.28(1.131) 2.28 (1.131) 2.25(1.133) 2.29 (1.145)
Median 2.0 2.0 2.0 2.0
P-value 0.5980 0.5980 0.8845 0.8188
" Week 1
Placebo , n 122 122 118 100
Mean (Std Dev) 3.71 (2.291) 3.71(2.291) 3.75(2.310) 3.65 (2.062)
Median 3.0 3.0 3.0 3.0
RU-021148 pg, n 116 116 105 101
Mean (Std Dev) 5.80 (1326) 5.80 (4.326) 5.74 (4.335) 6.03 (4.378)
Median 5.0 5.0 5.0 5.0
P-value 0.0002 0.0002 0.0003 <0.0001
Overall p-value -~ <0.0001 <0.0001 <0.0001 <0.0001
Week 2
Placebo , n 122 120 118 115
Mean (Std Dev) 3.71 (2.452) 3.74 (2.460) 3.74 (2.465) 372 (2.421)
Median ‘ 3.0 3.0 3.0 3.0
RU-0211 48 pg, n - 116 114 105 106
Mean (Std Devy 5.59 (3.745) 5.58 (3.736) 5.58 (3.626) 5.70 (3.732)
Median 5.0 5.0 5.0 5.0
P-value <0.0001 <0.0001 <0.0001 <0.0001
Week 3
Placebo , n 122 119 118 115
Mean (Std Dev) 3.50 (2.254) 3.54 (2.265) 3.54 (2.275) 3.51(2.210)
Median 3.0 3.0 3.0 3.0
RU-021148 pg,n 116 108 104 102
Mean (Std Dev) 5.76 (4.624) 5.90 (4.668) 5.72 (4.040) 5.99 (4.766)
Median 5.0 5.0 5.0 5.0
P-value 0.0001 <0.0001 <0.0001 <0.0001
Week 4 .
Placebo , n 122 118 117 111
Mean (Std Dev) 3.58 (2.260) 3.65 (2.255) 3.65 (2.265) 3.59 (2.168)
Median 3.0 3.0 3.0 30
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RU-0211 48 pg,n 116 104 104
Mean (Std Dev) 6.02 (4.548) 6.01 (3.944) 6.01 (3.944)
Median 54 59 59
P-value <0.0001 <0.0001 : <0.0001

103
6.01 (3.963)
5.8
<0.0001

Copied from Tables 14.2.1.1,14.2.1.2, 14.2.1.3,and 14.2.1.4.
p-values are based on van Elteren tests adjusted for pooled center.

APPEARS THIS WAY
ON ORIGINAL
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Table 16 Summary of Weekly Responder Status --- Protocol SC0131

Week
Treatment Group ITT Subjects ITT subjects ITT subjects who Per Protocol
Responder Status with LOCF without LOCF  completed the study Subjects
Week 1
Placebo , n 122 122 118 119
Full Responder 53/122 (43.4%) 53/122 (43.4%) 52/118 (44.1%) 48/100 (48.0%)
Moderate Responder  19/122 (15.6%) 19/122 (15.6%) 19/118 (16.1%) 19/100 (19.0%)

Non-Responder

RU-021148 pg,n
Full Responder
Moderate Responder
Non-Responder
P-value, '

Week 2
Placebo , n
Full Responder
Moderate Responder
Non-Responder

RU-021148 pg,n
Full Responder
Moderate Responder

" Non-Responder

P-value

Week 3
Placebo , n
Full Responder
Moderate Responder
Non-Responder

RU-021148 pg,n
Full Responder
Moderate Responder
Non-Responder
P-value

Week 4
Placebo , n
- Full Responder
Moderate Responder
Non-Responder

RU-021148 pug,n
Full Responder
Moderate Responder
Non-Responder
P-value

50/122 (41.0%)

116
75/116 (64.7%)
14/116 (12.1%)
27/116 (23.3%)

0.0023

122
44/122 (36.1%)
17/122 (13.9%)
61/122 (50.0%)

116
67/116 (57.8%)
10/116 (8.6%)
39/116 (33.6%)
0.0037

122
35/122 (28.7%)
16/122 (13.1%)
71/122 (58.2%)

116

 65/116 (56.0%)

8/116 (6.9%)
43/116 (37.1%)
0.0003

122
34/122 (27.9%)
20/122 (16.4%)
68/122 (55.7%)

116

67/116 (57.8%)

10/116 (8.6%)

39 /116 (33.6%)
<0.0001

50/122 (41.0%)

116
75/116 (64.7%)
14/116 (12.1%)
27/116 (23.3%)

0.0023

122
44/120 (36.7%)
17/120 (14.2%)
59/120 (49.2%)

116
66/114 (57.9%)
10/114 (8.8%)
38/114 (33.3%)
0.0054

122
35/119 (29.4%)
16/119 (13.4%)
68/119 (57.1%)

116
62/108 (57.4%)
8/108 (7.4%)
38/108 (35.2%)

0.0003

122
34/118 (28.8%)
20/118 (16.9%)
64/118 (54.2%)

116
62/104 (59.6%)
10/104 (9.6%)
32/104 (30.8%)

<0.0001

47/118 (39.8%)

105
68/105 (64.8%)
13/105 (12.4%)
24/105 (22.9%)
0.0051

118

44/118 (37.3%)
17/118 (14.4%)
57/118 (48.3%)

105
62/105 (59.0%)
9/105 (8.6%)
34/105 (32.4%)

0.0051

118

35/118 (29.7%)
16/118 (13.6%)
67/118 (56.8%)

105
60/104 (57.7%)
8/104 (7.7%)
36/104 (34.6%)

0.0003

118

34/117 (29.1%)
20/117 (17.1%)
63/117 (53.8%)

105
62/104 (59.6%)
10/104 (9.6%)
32/104 (30.8%)
<0.0001

33/100 (33.0%)

111
71/101 (70.3%)
13/101 (12.9%)
17/101 (16.8%)
0.0025

119
43/115 (37.4%)
16/115 (13.9%)
56/115 (48.7%)

111
62/106 (58.5%)
10/106 (9.4%)
34/106 (32.1%)
0.0069

119

34/115 (29.6%)
16/115 (13.9%)
65/115 (56.5%)

111
59/102 (57.8%)
7/102 (6.9%)
36/102 (35.3%)

0.0003

119
33/111 (29.7%)
20/111 (18.0%)
58/111 (52.3%)

111

62/103 (60.2%)

10/103 (9.74%)

31/103 (30.1%)
0.0002

Copied from Tables 14.2.4.1, 14.2.4.2,14.2.4.3, and 14.2.4.4.

p-values are based on van Elteren tests adjusted for pooled center.
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Table 17 Summary of Subjects with SBMs within 24 Hours after the First Study Drug
Administration --- Protocol SC0131

SBMs within 24 Hours
(Intent-to-Treat Subjects without LOCF)

SBM within 24 hours p-value

Treatment
Placebo 45/122 (36.9%) 0.0024
" RU-021148 pg 68/120 (56.7%)

Copied from Table 14.2.5.1

Treatment

(Per Protocol Subjects)

SBM within 24 hours p-value

Placebo
RU-021148 pg

45/119 (34.5%) 0.0106
59/111 (53.2%)

_Copied from Table 14.2.5.2

APPEARS THIS WAY
ON ORIGINAL
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Figure 18 Kaplan-Meier Curve for Time to First SBM (ITT subjects with LOCF) --- Protocol
SC0131
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Table 19 Overall Summary of Average Stool Consistency [1] --- Protocol SC0131

Week
Treatment Group ITT Subjects ITT subjects ITT subjects who Per Protocol
Statistic with LOCF without LOCF  completed the study Subjects
Baseline
Placebo, n 102 102 98 99
Mean (Std Dev) 2.74 (0.776) 2.74 (0.776) 2.74 (0.788) 2.74 (0.785)
Median 3.0 3.0 3.0 3.0

RU-0211 48 pg,n 102 102 88 93
Mean (Std Dev) 2.92 (0.783) 2.92 (0.783) 2.93 (0.797) 2.94 (0.790)
Median 3.0 3.0 3.0 3.0
P-value 0.0628 0.0628 0.0599 0.0344

. Week 1

Placebo, n 112 112 108 96
Mean (Std Dev) 2.61 (0.720) 2.61 (0.720) 2.60 (0.723) 2.58 (0.728)
Median 2.6 2.6 2.6 2.6

RU-0211 48 pg, n 113 113 100 98
Mean (Std Dev) 1.98 (0.975) 1.98 (0.975) 1.98 (0.982) 1.97 (0.941)
Median 2.0 2.0 2.0 2.0
P-value <0.0001 <0.0001 <0.0001 <0.0001

Week 2

Placebo , n 117 108 107 103
Mean (Std Dev) 2.58 (0.781) 2.62 (0.758) 2.63 (0.761) 2.62 (0.768)
Median 26 2.6 2.7 2.6

RU-021148 pg, n 114 93 90 90
Mean (Std Dev) 1.80 (0.919) 1.76 (0.879) 1.77 (0.872) 1.78 (0.885)
Median 1.8 1.8 1.7 1.8
P-value <0.0001 <0.0001 <0.0001 <0.0001

Week 3 :

‘Placebo , n 119 105 104 101
Mean (Std Dev) 2.60 (0.838) 2.58 (0.861) 2.58 (0.864) 2.58 (0.871)
Median 2.7 2.7 27 2.7

RU-021148 pg, o 114 91 89 88
Mean (Std Dev) 1.84 (0.906) 1.84 (0.858) 1.87 (0.840) 1.83 (0.870)
Median 1.9 1.8 1.8 1.8
P-value <0.0001 <0.0001 <0.0001 <0.0001

Week 4

Placebo , n 121 99 98 94
Mean (Std Dev) 2.50 (0.690) 2.48 (0.688) 2.47 (0.689) 2.47 (0.682)
Median 2.5 2.5 2.5 2.5

RU-021148 pg, n 115 89 89 &9
Mean (Std Dev) 1.81 (0.894) 1.85(0.837) 1.85 (0.837) 1.85 (0.837)
Median 1.9 1.9 1.9 1.9
P-value <0.0001 <0.0001 <0.0001 <0.0001
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Copied from Tables 14.2.6.1,14.2.6.2, 14.2.6.3, and 14.2.6.4.
p-values are based on van Elteren tests adjusted for pooled center.

APPEARS THIS WAY
ON ORIGINAL

APPEARS THIS WAY
ON ORIGINAL
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Table 20 Overall Summary of Average Degree of Straining [1] --~ Protocol SC0131

Week .
Treatment Group ITT Subjects ITT subjects ITT subjects who Per Protocol
Statistic with LOCF without LOCF  completed the study Subjects
Baseline
Placebo, n 101 101 97 98
Mean (Std Dev) 2.40 (0.880) 2.40 (0.880) 2.39 (0.890) 2.40 (0.885)
Median 2.5 2.5 2.5 2.5
RU-0211 48 pg, n 102 102 88 93
Mean (Std Dev) 2.48 (0.848) 2.48 (0.848) 2.51 (0.864) 2.52 (0.844)
Median 2.5 2.5 2.6 2.6
P-value 0.4905 . 0.4905 0.4637 0.3967
Week 1
Placebo , n 112 112 108 96
Mean (Std Dev) 2.11(0.914) 2.11(0914) 2.07 (0.904) 2.05 (0.907)
Median 2.0 2.0 2.0 20
RU-021148 pg, n 113 113 100 98
Mean (Std Dev) 1.64 (0.847) 1.64 (0.847) 1.63 (0.845) 1.58 (0.817)
Median 1.7 1.7 1.6 : 1.6
P-value <0.0001 <0.0001 0.0002 0.0001
Week 2
Placebo , n 117 107 106 102
Mean (Std Dev) 2.14 (0.940) 2.14 (0.936) 2.15(0.939) 2.14 (0.950)
Median 2.0 2.0 2.0 2.0
RU-0211 48 pg, n 114 93 90 90
Mean (Std Dev) 1.47 (0.883) 1.37 (0.853) 1.40 (0.852) 1.40 (0.861)
Median 1.4 1.3 1.3 1.3
P-value <0.0001 <0.0001 <0.0001 <0.0001
Week 3
Placebo ,n 119 104 103 100
Mean (Std Dev) 2.14 (0.962) 2.10(0.978) 2.09 (0.979) 2.10 (0.997)
Median 2.0 2.0 2.0 2.0
RU-0211 48 ug, n 114 91 89 88
Mean (Std Dev) - 1.49(0.914) 1.44 (0.909) 1.45 (0.904) 1.43 (0.912)
Median 1.5 1.3 13 1.3
P-value <0.0001 <0.0001 <0.0001 <0.0001
Week 4
Placebo , n 121 98 97 . 93
Mean (Std Dev) 2.09 (0.874) 2.05 (0:845) 2.05 (0.850) 2.06 (0.864)
Median 2.0 2.0 2.0 2.0
RU-0211 48 pg, n 114 88 88 88
Mean (Std Dev) 1.50 (0.870) 1.49 (0.866) 1.49 (0.866) 1.49 (0.866)
Median 1.5 1.5 1.5 1.5
P-value <0.0001 <0.0001 <0.0001 <0.0001
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Copied from Tables 14.2.7.1, 14.2.7.2, 14.2.7 3, and 14.2.7.4.
p-values are based on van Elteren tests adjusted for pooled center.

APPEARS THIS way
ON ORIGINAL

APPEARS THIS waY
ON ORIGINAL
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Table 21 Overall Slimmary of Average Severity of Constipation [1] --- Protocol SC0131

Week ’
Treatment Group ITT Subjects ITT subjects ITT subjects who Per Protocol
Statistic with LOCF without LOCF  completed the study Subjects
Baseline _ - .
Placebo , n 122 122 118 119
Mean (Std Dev) 3.07 (0.794) 3.07 (0.794) 3.06 (0.798) 3.08 (0.794)
Median 3.0 3.0 3.0 3.0
RU-021148 pug,n ' 119 119 105 110
Mean (Std Dev) 3.13(0.671) 3.13 (0.671) 3.13 (0.694) 3.14 (0.684)
Median 3.0 3.0 3.0 3.0
P-value 0.8528 0.8528 0.6895 0.8168
Week 1
Placebo , n 119 119 116 97
Mean (Std Dev) 2.49 (1.007) 2.49 (1.007) 2.48 (1.000) ©2.39(0.919)
Median 3.0 3.0 3.0 ‘ 20
RU-021148 pg,n 114 114 103 98
Mean (Std Dev) 1.97 (1.163) 1.97 (1.163) 2.00 (1.172) 1.86 (1.149)
Median 2.0 2.0 2.0 2.0
P-value 0.0003 0.0003 0.0005 0.0004
Week 2
Placebo , n 122 108 106 105
Mean (Std Dev) 2.41(1.010) 2.43 (1.025) 2.42 (1.022) 2.43 (1.027)
Median » 2.0 2.5 2.5 20
RU-021148 pg,n 116 109 102 102
Mean (Std Dev) 1.78 (1.120) 1.76 (1.138) 1.75 (1.123) 1.76 (1.170)
Median 2.0 2.0 2.0 2.0
P-value <0.0001 <0.0001 <0.0001 0.0002
Week 3
Placebo , n 122 109 108 105
Mean (Std Dev) 2.48 (1.108) 2.52 (1.059) 2.52 (1.063) 2.50 (1.066)
Median 3.0 3.0 30 3.0
RU-0211 48 pg, n 117 103 99 96.
Mean (Std Dev) 1.91 (1.103) 1.90 (1.151) 1.89(1.133) 1.86 (1.166)
Median 2.0 20 2.0 20
P-value <0.0001 <0.0001 - <0.0001 0.0001
Week 4
" Placebo , n _ 122 109 108 103
Mean (Std Dev) 2.52 (1.130) 2.52 (1.085) 2.52 (1.089) 2.49 (1.074)
Median 3.0 30 ' 3.0 3.0
RU-021148 pg,n 117 102 100 100
Mean (Std Dev) 1.94 (1.198) 1.93 (1.237) . 1.91(1.232) 1.92 (1.245)
Median 2.0 2.0 2.0 1.5
P-value <0.0001 0.0003 <0.0001 0.0007
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ON ORIGINAL

118 118 116 116
Mean (Std Dev) 2.57(0.920) 2.57 (0.920) 2.55(0.917) 2.57 (0.925)
3.0 3.0 3.0 3.0
RU-0211 48 pg, n 113 113 105 106
Mean (Std Dev) 2.55 (1.086) 2.55 (1.086) 2.55(1.083) 2.58 (1.086)
3.0 3.0 3.0 3.0
0.8532 0.8532 0.6860 0.7227
Copied from Tables 14.2.9.1, 14.2.9.2, 14.2.9.3, and 14.2.9.4.
p-values are based on van Elteren tests adjusted for pooled center.
APPEARS THIS WAY
ON ORIGINAL
APPEARS THIS waY
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Table 22 Overall Summary of Global Assessment of Treatment Effectiveness [1] --- Protocol

SC0131
Week

Treatment Group ITT Subjects ITT subjects ITT subjects who Per Protocol

Statistic with LOCF without LOCF  completed the study Subjects
Week 1 ’ :

Placebo, n 119 119 116 97
Mean (Std Dev) 0.97 (1.008) 0.97 (1.008) © 0.98 (1.013) 1.05 (0.961)
Median 1.0 1.0 1.0 B

RU-0211 48 pg, n 114 114 103 L
Mean (Std Dev) 1.76 (1.292) 1.76 (1.292) 1.73 (1.292) T 1.8471.274)
Median 2.0 2.0 20 - 20 .
P-value <0.0001 <0.0001 <0.0001 <0.0001 -

Week 2 o

Placebo , n 122 108 106 . 105
Mean (Std Dev) 0.96 (1.209) 0.94 (1.233) 0.94 (1.241) 0.95(1.243) -
Median . 0.0 0.0 0.0 00 T

RU-021148 pg,n 116 108 102 101
Mean (Std Dev) 1.78 (1.286) 1.77 (1.309) 1.76 (1.291) 1.75 (1.330)
Median 20 2.0 2.0 2.0
P-value <0.0001 <0.0001 <0.0001 <0.0001

Week 3

Placebo , n 122 110 109 106
Mean (Std Dev) 0.90 (1.202) 0.89 (1.168) 0.90 (1.1760) 0.92 (1.177)
Median 0.0 0.0 0.0 0.0

RU-021148 pg, n 117 101 98 96
Mean (Std Dev) 1.68 (1.298) 1.69 (1.325) 1.70 (1.302) 1.74 (1.332)
Median 2.0 2.0 2.0 2.0
P-value <0.0001 <0.0001 <0.0001 <0.0001

Week 4

Placebo , n 122 109 108 103
Mean (Std Dev) 0.94 (1.228) 0.94 (1.201) 0.94 (1.206) 0.95 (1.208)
Median 0.0 0.0 0.0 0.0

RU-0211 48 pug, n 117 102 100 100
Mean (Std Dev) 1.81 (1.364) 1.80 (1.393) 1.80 (1.378) 1.82 (1.395)
Median 2.0 2.0 2.0 2.0
P-value <0.0001 <0.0001 <0.0001 <0.0001

Follow-up

Placebo , n 118 118 116 116
Mean (Std Dev) 0.94 (1.242y 0.94 (1.242) 0.95 (1.250) 0.95 (1.250)
Median . 0.0 0.0 0.0 0.0
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RU-0211 48 pg, n 114 114 104
Mean (Std Dev) 1.89 (1.444) 1.89 (1.444) 1.93 (1.423).
Median 2.0 2.0 2.0
P-value <0.0001 <0.0001 <0.0001

106
1.94 (1.440)
2.0
<0.0001

Copied from Tables 14.2.11.1, 14.2.11.2, 14.2.11.3,and 14.2.11.4.
p-values are based on van Elteren tests adjusted for pooled center.

aepEARS THIS WY
ny ORIGINAL

APPEARS TH!S WAY
ON ORIGINAL
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Table 23 Overall Summary of Abdominal Bloating [1] --- Protocol SC0131

Week .

Treatment Group ITT Subjects ITT subjects ITT subjects who Per Protocol
Statistic- with LOCF without LOCF  completed the study Subjects

Baseliné :

Placebo , n 122 122 118 119
Mean (Std Dev) 2.12 (0.967) 2.12 (0.967) 2.12 (0.971) 2.13 (0.965)
Median 2.0 2.0 2.0 2.0

RU-021148 pg,n 120 120 105 110
Mean (Std Dev) 2.17 (0.929) 2.17 (0.929) 2.15(0.934) 2.16 (0.920)
Median 2.0 2.0 2.0 2.0
P-value: 0.8660 0.8660 0.9872 0.9967

Week 1 R

Placebo , n 119 119 116 97
Mean (Std Dev) 1.73 (0.980) 1.73 (0.980) 1.72 (0.965) 1.75 (0.936)
Median 2.0 2.0 2.0 2.0

RU-0211 48 pg, n 114 114 103 98
Mean (Std Dev) 1.57 (1.030) 1.57 (1.030) 1.55 (1.036) 1.54 (0.997)
Median 1.0 1.0 1.0 ' 1.0
P-value 02928 0.2928 0.2150 0.1384

Week 2

Placebo, n 122 108 106 105
Mean (Std Dev) .79 {1.093) 1.75 (1.086) 1.74 (1.089) 1.77 (1.094)
Median 2.0 2.0 2.0 2.0

RU-0211 48 pg, n 116 109 102 102
Mean (Std Dev) 1.44 (1.049) 1.45 (1.067) 1.42 (1.048) 1.40 (1.055)
Median 1.0 1.0 1.0 1.0
P-value 0.0207 0.0532 0.0392 0.0126

Week 3 :

Placebo , n 122 110 109 106
Mean (Std Dev) 1.91 (1.083) 1.94 (1.086) 1.93 (1.086) 1.92 (1.093)
Median 2.0 20 2.0 AT

RU-0211 48 pg, n 117 103 99 96
Mean (Std Dev) 1.57 (1.069) 1.51 (1.083) 1.49 (1.063) 1.44 (1.064)
Median 2.0 2.0 2.0 1.0
P-value - 0.0310 0.0045 0.0042 0.0016

" Week 4.

Placebo, n 122 109 108 103
Mean (Std Dev) 1.75 (1.080) 1.76 (1.053) 1.76 (1.058) 1.77 (1.040)
Median 2.0 : 2.0 2.0 2.0

RU-0211 48 ug, n 117 102 100 100
Mean (Std Dev) 1.49 (1.096) 1.47 (1.132) 1.47 (1.123) 1.46 (1.141)
Median 1.0 1.0 1.0 1.0
P-value 0.0987 0.0580 0.0731 0.0379
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Follow-up
Placebo, n
Mean (Std Dev)
Median

"RU-0211 48 pg,n
Mean (Std Dev)
Median
P-value

118
1.77 (1.073)
2.0

113
1.85 (1.159)
2.0
0.3647

118 116
1.77 (1.073) 1.77 (1.074)
2.0 20
113 105
1.85 (1.159) 1.85 (1.175)
2.0 2.0
0.3647 . 03736

116
1.78 (1.078)
2.0

106
1.85 (1.178)
2.0
0.4170

Copied from Tables 14.2.12.1, 14.2.12.2, 14.2.12.3, and 14.2.12.4.
p-values are based on van Elteren tests adjusted for pooled center.

APPEARS THIS WAY
ON ORIGIHAL
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Table 24 Overall Summary of Abdominal Discomfort [1] --- Protocol SC0131

Week

Treatment Group ITT Subjects ITT subjects ITT subjects who Per Protocol

Statistic with LOCF without LOCF  completed the study Subjects
Baseline

Placebo, n 122 122 118 119
Mean (Std Dev) 1.97 (0.962) 1.97 (0.962) 1.97 (0.951) 1.98 (0.948)
Median 2.0 2.0 2.0 2.0

RU-021148 pg,n 120 120 106 111
Mean (Std Dev) 1.93 (0.936) 1.93 (0.936) 1.94 (0.954) 1.93 (0.941)
Median 2.0 2.0 2.0 2.0
P-value 0.6635 0.6635 0.8693 0.6565

Week 1

Placebo, n 119 119 116 97
Mean (Std Dev) 1.34 (0.994) 1.34 (0.994) 1.31 (0.982) 1.36 (0.981)
Median 1.0 1.0 1.0 1.0

RU-021148 pg,n 114 114 103 98
Mean (Std Dev) 1.35(1.072) 1.35 (1.072) 1.32 (1.068) 1.29 (1.015)
Median 1.0 1.0 1.0 1.0
P-value 0.8005 0.8005 0.9020 0.5004

Week 2

Placebo , n 122 108 106 105
Mean (Std Dev) 1.41 (1.035) 1.44 (1.026) 1.42 (1.032) 1.45 (1.028)
Median 1.0 2.0 1.5 2.0

RU-0211 48 pg, n 116 109 102 102
Mean (Std Dev) 1.09 (1.047) 1.09 (1.059) 1.07 (1.017) 1.05 (1.057)
Median 1.0 1.0 1.0 1.0
P-value 0.0245 0.0140 0.0154 0.0046

Week 3

Placebo , n 122 110 109 106
Mean (Std Dev) 1.63 (1.122) 1.65 (1.137) 1.64 (1.135) 1.62 (1.142)
Median 2.0 2.0 2.0 2.8

RU-0211 48 pg, n 117 103 99 96
Mean (Std Dev) 1.27 (1.056) 1.22 (1.066) 1.20 (1.040) 1.17 (1.043)
Median 1.0 1.0 1.0 1.0
P-value 0.0169 0.0045 0.0048 0.0033

Week 4 .

Placebo, n 122 109 108 - 103
Mean (Std Dev) 1.52 (1.038) 1.52 (1.015) 1.52 (1.018) 1.52 (1.008)
Median 2.0 20 - 2.0 2.0

RU-021148 ug,n 117 102 100 100
Mean (Std Dev) 1.23 (1.062) 1.22 (1.087) 1.20 (1.054) 1.21 (1.094)
Median 1.0 1.0 1.0 1.0
P-value 0.0445 0.0167 0.0193 0.0172
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Follow-up

Placebo , n 118 118 116
Mean (Std Dev) 1.59 (1.023) 1.59 (1.023) 1.59 (1.030)
Median - 2.0 2.0 2.0

RU-021148 pg,n 113 113 105
Mean (Std Dev) 1.67 (1.106) 1.67 (1.106) 1.65 (1.109)
Median 2.0 2.0 2.0
P-value 0.3701 _ 0.3701 0.5937

116
1.60 (1.029)
2.0

106
1.67 (1.119)
2.0
0.5378

Copied from Tables 14.2.13.1, 14.2.13.2, 14.2.13.3, and 14.2.13 4.
p-values are based on van Elteren tests adjusted for pooled center.
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Table 25 Summary of Demographic and Baseline Characteristics --- Protocol SC9921

(ITT Subjects)
RU-0211
Placebo 24 png 48 ug 72 ug Among Treatment
Characteristics (N=33) (N=29) (N=32) (N=33) p-value
Sex . 0.399
Male 2 (6.1%) 1 (3.4%) 4 (10.8%) 5(15.2%)
Female 31 (93.9%) 28 (96.6%) 28 (89.2%) 28 (84.8%)
Race 0.598
White 28 (84.8%)  25(86.2%) 29 (90.6%) 27 (81.8%)
Black 3(9.1%) 4 (13.8%) 2 (6.3%) 6 (18.2%)
Hispanic 1 (3.0%) 0 (0.0%)
Other Races 1(3.0%) 1(3.1%)
Age (months) . 0.478
Mean (SD) 46.8 (12.4) 47.6 (11.5) 493 (12.1) 49.4 (13.8)
Height (in) . 0.494
Mean (SD) 64.8 (3.24) 64.8 (2.10)  65.8 (3.09) 65.6 (2.76)
Flexible Sigmoidoscopy 0.681
No 24 (72.7%) 18 (62.1%) 21 (65.6%) 24 (72.7%)
Yes 9 (27.3%) 11 (37.9%) 11 (34.4%) 9 (27.3%)

Copied from Table 11.2.1.

P-values are based on ANOVA for continuous variables and CMH for categorical variables with investigative site

used as a factor.

APPEARS THIS WAY

ON ORIGINAL
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Statistical Review - Carcinogenicity Studies

NDA: 21-908

Applicant: Sucampo Pharmaceuticals, Inc.

Name of Drug: Ftrevia

Documents Reviewed: Electronic

Pharmacology Reviewer: S. Chakder, Ph.D.
Date Submitted: March 31, 2005

Statistical Reviewer: Mushfiqur Rashid, Ph.D.

I. Background: In this NDA submission, two animal carcinogenicity studies (one in B6C3F1
mice and one in Sprague-Dawley rats) were included. These two studies were intended to
assess the carcinogenic potential of Etrevia (RU-0211) in the diet of B6C3F1 mice and
Sprague-Dawley rats when administered orally using some selected dose levels. Dr. S. Chakder,
HFD-180, who is the reviewing pharmacologist, requested the Division of Biometrics II to
perform the statistical review and evaluation of this submission.

This review is organized as follows: Section 2 describes the statistical methodology utilized in

this submission; Section 3 contains the analysis of the mouse study; Section 4 contains the
analysis of the rat study. Section 5 summarizes the conclusions of this submission.

2. Statistical Methodology:

This reviewer performed an independent analysis of the carcinogenicity data submitted by the
sponsor. This reveiwer’s analysis conformed to the Food and drug Administration’s Guidance
for Industry: Statistical Aspects of the Design, Analysis, and Interpretation of Chronic Rodent
.Carcinogenicity Studies of Pharmaceuticals (May 2001). Because there are two control groups in
this submission, this reviewer combined the two control groups as a single group at the advice of
the reviewing pharmacologist. The analysis was primarily conducted using eReview of Animal
Carcinogenicity, a review tool developed and utilized by CDER reviewers.

' Mortality Analysis: Tests for homogeneity and dose mortality trends were conducted using the
survival analysis methods described by Cox (1972), and Gehan ( 1965). Note that the Gehans’s
test weights early failures more heavily.




Trend Tests: This reviewer conducted the trend tests on tumor incidence rates using the
method described by Peto et al. (1980). and the method of exact permutation trend test,
developed by the Division of Biometrics II. The sponsor classified tumors as fatal or incidental,
and the tumors were analyzed via the death-rate and prevalence methods, respectively. A
combined test was utilized to analyze tumors classified as both fatal and incidental. The method
of exact permutation trend test was used to counter underestimation of p-values when tumor
occurrence across the treatment groups was small. All test are performed separately for males
and females for both species.

Multiple Tesiing Adfustmeni: Aol pooposed Uy Daseman could be used 10 agjust i 0o
multiple testings. A similar rule proposed by the Division of Biometrics, CDER/FDA was used
in this review. This rule states that in order to keep the overall false-positive rate at the nominal
level of approximately ten percent, tumor types with a spontaneous tumor rate of no more than
one percent should be tested at 0.025 level, otherwise the level should be set at 0.005.

Evaluation of Validity of the Design of the Study

An evaluation of validity of the study design was conducted in a negative study (that is, an
analysis did not indicate any tumor type with a significant positive linear trend) before drawing
the conclusion that the drug was not carcinogenic in rodents. It is important to look into the
following two issues in the evaluation as pointed out in the paper by Haseman (Statistical issues
in the design, analysis and interpretation of animal carcinogenicity studies, Environmental
Health Perspectives, Vol. 58, pp 385-392, 1984). The two issues are:

(i) Were enough animals exposed, for a sustained amount of time, to the risk of late developing
tumor ? '

(il) Were dose levels high enough to pose a reasonable tumnr challenge to the animals ?

There is no consensus among experts regarding the number of animals and length of time at risk,
although most carcinogenicity studies are designed to run for two years with fifty animals per
treatment group.

The following are some rules of thumb regarding these two issues as suggested by experts in this
field: '

Haseman (Issues in carcinogenicity testing: Dose selection, Fundamental and  Applied
Toxicology, Vol. 5, pp 66-78, 1985) did an investigation on the first issue. He gathered data from
21 studies using Fischer 344 rats and B6C3F1 mice conducted at the National Toxicology
Program (NTP). It was found that, on an average, approximately 50% of the animals in the high
dose group survived the two-year study period. Also, in a personal communication with Dr. Karl
Lin of Division of Biometrics II/OEB/CDER, Haseman suggested that, as a rule of thumb, a 50%




3
survival of 50 initial animals in the high dose group, between weeks 80-90, would be
considered as a sufficient number of animals under an adequate exposure.

In addition, Chu, Cueto, and Ward (Factors in the evaluation of 200 national cancer institute
carcinogen bioassay, Journal of Toxicology and environmental Health. Vol. 8, pp 251-280,
1981), suggested that " To be considered adequate, an experiment that has not shown a chemical
to be carcinogenic should have groups of animals with greater than 50% survival at one-year."

It appears, from these three sources, that the proportions of survival at 52 weeks, 80-90 weeks,
and two years are of interest in determining the adequacy of exposure and the number of animals
at risk. :

Regarding the question of adequate dose levels, it is generally accepicd ti th Pk s i
be close to the MTD (maximum tolerated dose). In the paper of Chu, Cueto, and Ward (1981),

the following criteria are mentioned for dose adequacy.

i) " A dose is considered adequate if there is a detectable loss in weight gain of up to 10 % in a
dosed group relative to the controls."

ii) " The administered dose is also considered an MTD if dosed animals exhibit clinical signs or
severe histopathologic toxic effects attributed to the chemical."

iii) " In addition, doses are considered adequate if the dosed animals show a slightly increased
mortality compared to the controls."

Note that only one of the above three criteria is needed.

3. The Mouse Study

3.1 Design

Two separate experiments, one in male and one in female mice, were ~onducted over a period «f
104 weeks. In each of the studies there were four treated groups 25, 75, 200, and 500 pg/kg/day
and one control group. For each sex, 275 hundred B6C3F1 mice (approximately days of age)
were tandomly divided into equal groups of 55 animals each to form the treatment groups and
the control groups. The dose levels for the treated groups were 25, 75, 200 and 500 pg/kg/day
for the low, medium, medium high and high dose groups, respectively. The dose level of
control groups was 0 mg/kg/day. The purpose of this study was to fully evaluate any deviations
from the normal or spontaneous lifetime incidence of neoplasms in mice due to drug effect.

All mice were examined daily prior to and following dosing for mortality and once per week for
physical signs. Beginning in Drug Week 26, all animals were palpated for masses every 4 weeks
to provide information regarding the onset of possible neoplasms for use in statistical analyses.
Body weights were recorded pretest, once in Drug Week 1, generally twice per week through
Drug week 13, and then once per week thereafter. Opthalmic examinations were performed
pretest on all animals and in drug Weeks 52 and 93 on Control and high dose animals.



Mice sacrificed prior to or at the termination of the study were anesthetized and euthanized by
exsanguination prior to necropsy. Complete necropsies, including examination and collection of
tissues from an extensive list, were done except one exception. One female in Control group

1 escaped during a cage change in drug week 49 and was never found. At the discretion of the
pathologist, blood samples were collected from animals euthanized prior to the terminal
necropsy to aid in the determination of possible leukemias. ' '

3.2 Sponsor's Analysis

Survival Data Analysis:

The sponsor presented mortality data for the main study animals. It was concluded that there was
no significant trend or increase or decrease in mortality in treated groups of either sex in this
study. _

Tumor Data Analysis:

In the males, there was no significant trend or either significant increase or decrease in any
neoplastic lesion.

In the females, there was no significant trend on any neoplastic lesion. There was an isolated in
group 3 malignant lymphoma incidence rate compared to the control group. All other treated
-groups had similar incidence rates as in the control group in this case. As a result, this increase is
an intermediate group is not considered to be treatment related.

Sponsor’s Conclusions: The sponsor concluded that the daily oral administration of RU-0021at
25,75, 200, and 500 pg/kg/day to male and female mice for approximately 105 weeks was wail
tolerated. With increasing doses of RU-0211, there were no treatment related or statistically
significant (p-value >0.05) effects on mortality. There was no statistically significant (p-value
according to the Division’s p-value adjustment rule) evidence of trend in the incidence of any
tumor type in either sex of mice. There were no treatment related neoplastic changes. ’

3.3 Reviqwer's Analysis

At the termination of drug administration, mortality in males was 27%, 35%, 20%, 40% and 36%
- for the control, 25, 75, 200, and 500 pg/kg/day. Similarly, the percent mortality for females at
the termination of drug administration was 29%, 24%, 35%, 40%, and 24% for the respective,
ascending dose groups. This reviewer conducted an investigation of the mortality among dose
groups via Kaplan-Meier product limit survival curves depicted in Figure la and Figurelb. For
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both male and female mouse, the test did not yield any significant dose mortality trends. Results
of tests of homogeneity and trend are displayed in Table A.1 and Table A.2 in the Appendix (A)

Table A3 and table A4 depict results of the linear trend tests for each tumor type by gender.
There were no incidence rates of tumor types with p-values less than .05 in the nouse studies.

Evaluation of Validity of the Design of the Mouse Study:

The reviewer's analysis results show that in both male and female mouse studies, there is no
statistically significant positive dose-response relationship in any tumor type tested. However,
before drawing the conclusion that the drug is not carcinogenic in mouse, it is important to
evaluate the validity of the negative stuy 7+ the mouse study

We will now investigate the validity of the CD-1 mice carcinogenicity study, in the light of the
guidelines mentioned in Section 2. :

The following are summary survival data of mice in the high dose group.

Table 3.3: Survival Rates for the High Dose Group

Sex End of End of End of93 | End of 103
52 weeks | 78 weeks | weeks weeks

Male 100% 95% 91% 76%

Female 100% 95% 86% 64%

From the above summary data, it can be concluded that more than 50% of the animal were alive
in the high dose group at the beginning of Week 90 suggesting that a sufficient number of
animals with adequate exposure. From the above summary survival data, and the survival criteria
mentioned in section 2, it can be concluded that there were enough mice exposed for sufficient
amount of time to the drug.

To evaluate adequacy of dose, a summary of the body weight data for male and female mouse
was generated and displayed in the following tables:

Table 3.4: Mean Bodvaeightg gms) for Male

Group Day 0 of study End of Study Weight Gain. % of Control
Control 25.3 329 7.6 .

low 25.3 32.2 6.9 91%
Medium 25.4 32.6 7.2 95%
Medium High 25.6 -31.9 6.3 83%

High 25.7 33.9 : 8.2 108%

Table 3.5: Mean body weight(gms) for Female




Group Day 0 of study End of Study Weight Gain % of Control
Control 19.2 32.9 13.7

Low 18.7 : 32.2 13.5 99%
Medium 192 ° 32.6 134 98%
Medium High 19.5 319 12.4 91%

High 19.4 339 14.5 106%

From the above tables, it can be concluded that relative to the control, male mouse had an
increment of weight gain in the high dose group equal to 8% whereas female rats had a
decrement of weight in the high dose group equal to 6%, respectively. The increased weight gain
in both male and female mouse suggests that the dosage for the high dose group may be
inadequate. '

The mortality rates at the end of the experiment are as follows:

Table 3.6: Mortality Rates at the End of the Experiment

Sex \Dose | Control High Dose
Male 29% 24%
Female 27% - 36%

From the above table we see that both for male and female mice, the mortality rate of the high
dose group is lower than that of the combined control groups. The decreased mortality rates at
the high dose group relative to the combined control suggests that an inadequacy of doses for
both male and female mice.

4. The Rat Study

4.1 Design: _

A study was conducted to determine the carcinogenic potential of Etrevia (RU-0211) when
administered orally to rats for approximately 104 weeks at doses of 20, 100, or 400 pg/kg bid of
the formulation. '

- Two hundred sixty female and 260 male rats at study initiation were randomly assigned to one
control (0 mg/kg/bid) groups and three treated groups. Sixty five Sprague-Dawley rats of either
sex were assigned in each treated group and one control group. The treated groups were given
RU-0211 20, 100, or 400 pg/kg/day. The purpose of this study was to fully evaluate any
deviations from the normal or spontaneous lifetime incidence of neoplasms in rats due to drug
effect.
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The rats observed daily for mortality and at least once weekly for physical signs. Beginning
Week 26, all animals were palpated for masses every four weeks to provide information
regarding the onset of possible neoplasms for use in statistical analyses. Body weights were
recorded pretest, once in drug Week 1, twice per week in drug weeks 2 through 13, and once per
week in Drug weeks 14 through 104. Opthalmic examinations were performed on all animals
pretest and on animals in one of the control groups and the high dose group in drug weeks 51 and
101.

Rats sacrificed prior to or at study termination were anesthetized and euthanized by
exsanguination prior to necropsy. Complete necropsies, including examination and collection of
tissues from an extensive list, were done on all animals. At the dlscretlon of the pathologlst
blood samples were collected from animals euthanized prior te the terminzle necrene fo aid in
the determunation.

Following routine fixation and processing, sections of numerous tissues from all animals were
stained with hematoxylin and eosin and examined micoroscopically. At the discretion of the
pathologist, tissues with grossly noted changes were also similarly processed, stained, and
examined microscopically. Special stains performed as necessary on selected tissues to aid in the
microscopic interpretation.

APPEARS THIS 1
A
ON ORIGINAL v

4.2 Sponsor's Analysis

Survival Data Analysis:

- The sponsor concluded that there was no significant positive trend or increase in adjusted
mortality in the males. In fact, 20 mug/kg/day group in the males showed a significantly lower
adjusted mortality than the control. There was a significant negative trend in adjusted mortality
rates in the females with 400 pg/kg/day showing a s1gn1ﬁcantly lower rate in adjusted mortality
compared to the control group.

Tumor Data Analysis:

There were no consistent treatment related increase or trend in any of the neoplastic lesions in
either of the two sexes. If one assumes that the hyperplasia of the nonglandular stomach is a
precursor to the squamous cell papilloma and carcinoma of the same organs, then there are
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significant positive trends with significant increases in all treated groups in both sexes in these
combined incidences.

There were significant positive trends in nonglandular stomach hyperplasia of both sexes. In both
sexes, this was associated with significant increases in all treated groups versus the control
group. The basophilic cellular alteration of the liver showed a significant increase at the
400/mw/kg/day group in the females only.

However, there were significant (according to the Division’s p-value adjustment rule) positive
trends in liver/adenoma (hepatocellular) in female rats and testis/B interstitial in male rats.

Sponsor’s Conclusions:

There was no detrimental effect on adjusted survival in either sex of this study. In fact, the 400
mg/kg/day female group showed a significantly increased adjusted survival compared to control
group causing a significant negative trend in survival in this sex.

The sponsor reported that there were no consistent treatment related increase or trend in any of
the neoplastic lesions in either of the two sexes. However, there were significant (according to
the Division’s p-value adjustment rule) positive trends in liver/adenoma (hepatocellular) in
female rats and testis/B interstitial in male rats.

4.3 Reviewer's analysis

Mortality Data Analysis:

At the termination of drug administration, mortality in males was 45%, 32%, 46%, and 49% for
the control, 20 mg, 100 mg, 400 mg /kg/bid groups. Similarly, the percent mortality for females
at the termination of drug administration was 68%, 63%, 60%, and 46% for the respective
ascending dose groups. Figure 2a and 2b present the plots of Kaplan-Meier estimates of the
survival distributions of the treatment groups for male and female rats, respectively. The tests
show that the survival curves are homogeneous. However, there is a significant dose-mortality
trend in the female rats. Results of these tests are displayed in Table AS and table A.6.

Tumor Incidence Rates Analysis:

Table A.7 and Table A.8 depict results of the linear trend tests for each tumor type by gender.
The incidence rates of the tumor types with p-values less than 0.05 are listed in Table 4.1 and
Table 4.2.

Table 4.1 (Reviewer) Tumor Incidence rates (female) with P-value. less than 0.05

[ Organ | Tumor [ Overall [ Tumor [ Control [ Low | Medium | High | P-value ]




Name name Tumor type | Rate in
Control
Group (%)
Hemato M-Sarcoma, rare 0% 0 1 1 4 Exact 0.0277>0.025
Neoplasia | histocytic
liver Adenoma ‘rare 0% 0 11 1 5 Exact .0031<0.025
hepatocellular '

From the above table, on the basis of the Division’s p-value adjustment rule we only see
significant positive trend in the incidence of the tumor type liver/adenoma in female rats

Table 4.2 (Reviewer) Tumor Incidence rates (male) with P-value less than 0.05

Organ Name | Tumor Overall Tumor | Control | Low | Medium | High | P-value
name Tumor type | Ratein | 1
Control
Group
Cavity, Osteosarco | Common 1.54% 1 0 0 0 Exact
Thoracic ma ’ 0.042(>0.005)
Testis B- Common 3% 2 4 [E 10 0.0006 (<0.005)
Interstitital

From the above table, on the basis of the Division’s p-value adjustment rule we do not see any
significant positive trend in the incidence of the tumor type thyroid/cavity osteosarcoma in male
rats. However, on the basis of the Division’s p-value adjustment rule there is a significant
positive trend in the incidence of the tumor type Testis/ B —Interstitital in male rats.

5. Summary_

a) The Mouse Study

For the mortality data analysis, the tests show that the survival curves are not statistically
significant at 0.05 level. For tumor incidence rate analysis, on the basis of Division's p-value
adjustment rule, no significant positive trend in the incidence of any tumor type is detected.

Using the criteria for evaluating the validity of experimental designs of negative studies
proposed by experts in the field, it may be concluded that there is an inadequacy of doses.

b) The Rat Study

For the mortality data analysis, the tests show that for both male and female rats, the survival
curves are not statistically significant at 0.05 level. However, there is a significant dose mortality
trend in the female rats. '




On the basis of the Division’s p-value adjustment rule there is a significant positive trend in
the incidence of the tumor type Testis/ B —Interstitital in male rats and liver/adenoma-
hepatocellular in female rats.

M. Mushfiqur Rashid, Ph.D.
Mathematical Statistician

Concur: Dr. Lin

Appendix
Figurela: Kaplan-Meier Survival Functions for Male Mice

(NDA 21908)
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Figure1b: Kaplan-Meier Survival Functions for Female Mice

(NDA 21908)
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Table A.1: Analysis of Dose-Mortality Trend
Species: Mouse, Sex: Male, NDA 21908
....... {Method N
1Cox ~ {Kruskal-Wallis
_j Statistics {P-Value {Statistics P-Value

Time-Adjusted Trend Test 5.0400 0.1689 4.6556 0.1988
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Depart from Trend

0.4502

Dose-Mortality Trend 0.421030.5164 0.5701
Homogeneity 5.4610 0.2432 5.2256 0.2649
Table A.2: Analysis of Dose-Mortality Trend
Species: Mouse, Sex: Female, NDA 21908
Method
'Cox Kruskal-Wallis
Statistics P-Value Statistics P-Value
Time-Adjusted Trend Test
Depart from Trend 5.3077]  0.1506 5.9427] 0.1144
Dose-Mortality Trend 1.1133 0.2914 0.7238 0.3949
Homogeneity 6.4210 0.1698 6.6665 0.1546
APPEARS THIS WAY
ON ORIGINAL
Table A.3: Report.on Trend Test — Male Mice
¢ r % SRR

ADRENAL,

CORTEX

ADRENAL, B-ADENOMA, SUBCAPSULAR 0 1 1 0 2 0.4179
CORTEX CELL

DUODENUM M-CARCINOMA 0 ] [¢] 1 0 0.2169
EPIDIDYMIS M-SARCOMA 0 0 0 0 1 1
BONE, FEMUR M-OSTEOSARCOMA 1 0 0 0 0 0.1843
HARDERIAN B-ADENOMA 1 3 3 4 4 0.5467
GLAND

HARDERIAN M-CARCINOMA 1 2 0 1 1 0.9086
GLAND

HEMATO M-SARCOMA, HISTIOCYTIC 1 1 1 0 0 0.4093
NEOPLASIA

HEMATO M-MALIGNANT FIBROUS 0 0 0 1 0 0.5054
NEOPLASIA HISTIOCY

HEMATO M-LY MPHOMA 3 3 4 6 3 0.5781
NEOPLASIA :

13



HEMATO M-PLASMACYTOMA 0 0 1 0 0 0.1951

NEOPLASIA

KIDNEY B-ADENOMA, TUBULAR CELL 0 1 0.1267

KIDNEY M-CARCINOMA, TUBULAR CELL 1 0.3219

LIVER 7 M-CARCINOMA, 7 13 12 11 0.8436
HEPATOCELLULAR

LIVER B-ADENOMA, HEPATOCELLULAR | 5 1

LIVER M-CHOLANGIOCARCINOMA 1 0.9198

LUNG B-ADENOMA, 2 3 0.1846
BRONCHIOLOALVEOLA

LUNG M-CARCINOMA, 4 7 3 1 8 0.7368
BRONCHIOLOALVEQ )

NASAL B-ODONTOMA 0 1 0 0 0 0.7958

TURBINATE

NASAL M-OSTEOSARCOMA 0 1 0 0 0 0.3927

TURBINATE

NASAL M-SARCOMA, CRANIAL MARROW | 0 0 0 1 0 0.5

TURBINATE CA

SUBCUTANEOUS M-RHABDOMYOSARCOMA 0 0 0 1 0. 1

TIS

SUBCUTANEOUS M-FIBROSARCOMA, BIOMEDIC 1 4] 0 o 0 0.4

TS IMP

SUBCUTANEOUS B-FIBROMA 0 0 ] 1 0 0.2212

TIS

STOMACH, GL M-LEIOMYOSARCOMA 0 0 0 0 1 0.6118

SEMINAL VESICLE | M-LEIOMYOSARCOMA 0 0 1 0 0 0.1225

TESTIS B-INTERSTITIAL CELL TUMOR 0 0 0 1 1 0.9377

THYROID B-FOLLICULAR CELL ADENOMA 3 1 3 2 0 0.9268

THYROID M-FOLLICULAR CELL 1 1 2 0 0 0.1347
CARCINOMA

VASC NEOPLASIA M-HEMANGIOSARCOMA 4 3 4 4 3 0.7778

VASC NEOPLASIA B-HEMANGIOMA 1 0 4] 0

Table A.4: Report on Trend Test —Female Mice

ADRENAL,

NEOPLASIA

B-ADENOMA
CORTEX
ADRENAL, B-PHEOCHROMOCYTOMA, 4] 0.8213
MEDULLA COMPLEX
ADRENAL, M-MALIGNANT . 0 0.7903
MEDULLA PHEOCHROMOCYTOMA )
ADRENAL, B-PHEOCHROMOCYTOMA 0 0.3602
MEDULLA
DUODENUM B-POLYP 0 0.7872
BONE, FEMUR M-OSTEOSARCOMA 0.2761
HARDERIAN B-ADENOMA 0.0641
GLAND
HARDERIAN M-CARCINOMA 0.075
GLAND
HEMATO M-LEUKEMIA, GRANULOCYTIC 0.8439
NEOPLASIA
HEMATO M-SARCOMA, HISTIOCYTIC 0.7414

14



M-MALIGNANT FIBROUS HISTIOCY

HEMATO 0 0 1 0 0 0.5957

NEOPLASIA

HEMATO M-LYMPHOMA 8 14 19 9 11 0.5611

NEOPLASIA

HEMATO M-LYMPHOMA, HISTIOCYTIC 1 1 0 1 0 0.7445

NEOPLASIA

HEMATO M-LEUKEMIA 1 1 0 1 1 0.3617

NEOPLASIA i

KIDNEY M-MESENCHYMAL TUMOR 1 0 0 0 0 1

LIVER M-CARCINOMA, HEPATOCELLULAR 1 3 3 3 3 0.3096

LIVER B-ADENOMA, HEPATOCELLULAR 3 2 1 4 4 0.1886

LUNG B-ADENOMA, 0 1 3 2 1 0.4572
BRONCHIOLOALVEOLA

LUNG M-CARCINOMA, 1 2 1 2 1 0.5215
BRONCHIOLOALVEO

MAMMARY, B-ADENOMA 1 0 0 0 1] 1

FEMALE

MAMMARY, M-CARCINOMA 0 0 0 0 1 0.2117

FEMALE .

MAMMARY, B-FIBROADENOMA 0 1 1 0 0 0.7122

FEMALE

NASAL TURBINATE | M-OSTEOSARCOMA 0 1 0 4} 0 0.799

OVARY B-CYSTADENOMA 1 2 2 1 0. 0.9011

PANCREAS B-ADENOMA, ISLET CELL 1 0 0 0 0 1

CAVITY, ABDOM M-FIBROSARCOMA 0 0 0 0 1 0.3077

PITUITARY B-ADENOMA 1 14 10 13 15 0.2704

SKIN M-BASAL CELL CARCINOMA 1 0 0 0 0 1

SUBCUTANEOUS M-FIBROSARCOMA 1 1 1 1 0.417

TIS

SUBCUTANEOUS M-OSTEOSARCOMA 1] 0. [} 1 0 0.5

TIS

SUBCUTANEOUS M-FIBROSARCOMA, BIOMEDIC IMP ¢} 1 o] 0 1 0.375

TIS '

SUBCUTANEOUS M-SCHWANNOMA, MALIGNANT 1 0 0 4} 0 1

TIS

SKIN, OTHER M-SQUAMOUS CELL CARCINOMA 0 0 1 0 0.6047

STOMACH, NONGL B-SQUAMOUS CELL PAPILLOMA 0 4] 0 1 0.3617

Mice

Table A.4 (continued): Report on Trend Test — Female

FTHYROID "B-FOLLICULA ' 3 0.5004
THYROID M-FOLLICULAR CELL CARCINOMA | © o 5 9 1 60857
~UTERUS M-CARCINOMA 2 0 0 i 0 0.7651
UTERUS B ENDOMETRIAL STROMAL POLYP | 1 0 3 2 3 0.1868
UTERUS B-ADENOMATOID POLYP 0 0 1 0 0 05957
UTERUS M-OSTEOSARCOMA 0 0 0 0 i 0.1862
UTERUS M-ENDOMETRIAL STROMAL 0 0 0 0 1 0.1862
SARCOM
UTERUS B-LEIOMYOMA 0 0 1 0 0 05957
VASC NEOPLASIA | M-HEMANGIOSARCOMA K ] 3 3 3 0.237
B-HEMANGIOMA 0 0 7 0 07778

VASC NEOPLASIA

15
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Figure 2a: Kaplan-Meier Survival Functions for Male Rats

(NDA 21908)
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Figure 2b: Kaplan-Meier Survival Functions for Female Rats

(NDA 21908) .
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Table A.5: Analysis of Dose-Mortality Trend

Table A.5: Species: Rat, Sex: Male

{ Method
Cox Kruskal-Wallis
) Statistics P-Value Statistics P-Value
Time-Adjusted Trend Test
Depart from Trend 2.7867]  0.2482 3.1782]  0.2041
Dose-Mortality Trend 1.8764 0.1707 1.8635 0.1722
Homogeneity 46632] 0.1982 5.0417|  0.1688
Table A.6:Analysis of Dose-Mortality Trend
Species: Rat, Sex: Female
Method _—
COX Kruskal-Wallis
] Statistics P-Value {Statistics P-Value
Time-Adjusted Trend Test ; _
Depart from Trend 0.0593]  0.9708 0.3164{  0.8537
Dose-Mortality Trend 7.1791 0.0074 7.5192 0.0061]
Homogeneity 7.23841 00.06479 7.8357 ] 0.0495
APPEARS THIS WAY
ON ORIGINAL

Table A.7: Report on Trend Test — Male Rats

B-PHEOCHROMOCYTOMA

ADRENAL,
MEDULLA

ADRENAL, M-MALIGNANT




MEDULLA PHEOCHROMOCYTOMA
BRAIN MASTROCYTOMA 7 3 i 2 02214
BRAIN M-GRANULAR CELL TUMOR 0 3 3 0 0.5937
BRAIN M-OLIGODENDROGLIOMA 0 1 0 0 0.7461
CECUM B-LEIOMYOMA 0 1 0 7 02882
HEAD, CORONAL | M-OSTEOSARCOMA 0 ) ) 7 0.6667
HEMATO M-LYMPHOMA 0 0 N 02338
NEOPLASIA " ‘
HEMATO M-LEUKEMIA, GRANULOCYTIC 1 o 0 0 7
NEOPLASIA s
HEMATO V-SARCOMA, HISTIOCYTIC 5 1 3 10 | 0.0091
NEOPLASIA : :
KIDNEY B-LIPOMA 7 o 0 0 7
IVER B-ADENOMA, HEPATOCELLULAR T 0 3 0.7108
LIVER M-CARCINOMA, HEPATOCELLULAR | 1 3 1 2 | 0375
N, MESENTERIC | B-HEMANGIOMA i 0 0 0 T
[N, MESENTERIC | M-HEMANGIOSARCOMA 0 3 0 0 08671
NASAL TURBINATE | B-ODONTOMA 3 0 1 0 0.7095
NAGAL TURBINATE | M-FIBROSARCOMA o 0 1 0 0.4595
PANGREAS M-CARCINOMA, ACINAR CELL 0 1 0 3 0.1003
PANCREAS B-ADENOMA, ISLET CELL ] 3 1 1 0.9064
PANCREAS B-ADENOMA, ACINAR CELL 0 1 1 0 05937
PANCREAS M-CARCINOMA, TSLET GELL 9 7 T 0 0.5937
CAVITY, ABDOM | M-OSTEOSARCOMA o 1 o 0 08
CAVITY, ABDOM | B-LIPOMA 0 0 0 3 5.0052
CAVITY, ABDOM | M-FIBROSARCOMA 0 0 o 7 0.375
PITUITARY B-ADENOMA 26 |28 |29 |23 | 0.7085
PARATHYROID B-ADENOMA 0 7 0.4545
SPLEEN M-HEMANGIOSARCOMA 1 06129
SUBCUTANEOUS | M-SQUAMOUS CELL CARCINOMA 0 7 05714
SUBCUTANEOUS | B-FIBROVA 3 0 0 3 0.339
QSBCUTANEOUS N-FIBROSARCOMA o 7 5 0 0.8482
;IKSIN. OTHER M-SARCOMA, NOS 0 7 0 0 0.723
SKIN, OTHER B-KERATOACANTHOMA % 3 2 3 0.4874
SKIN, OTHER M-MYXOSARCOMA ) 1 0 0 6.7167
SKIN, OTHER B-FIBROMA 2 10 0 0 7
SKIN, OTHER B-SQUAMOUS CELL PAPILLOMA o 0 o 1 0.902
SKIN, OTHER WM-SQUAMOUS CELL CARCINOMA | 0 0 0 7 0.202
SKIN, OTHER M-BASAL CELL CARCINOMA 0 ] 0 0 07374
T SKiN, OTHER B-TRICHOEPITHELIOMA 0 0 7 0 0.404
SKIN, OTHER M-AMELANOTIC MELANOMA 0 0 7 o 0.45

Table A.7 (continued): Report on Trend Test — Male Rats

ADRENAL,

B-PHEOCHROMOCYTOMA

20
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MEDULLA

VSTOMACH, NONGL | B-SQUAMOUS CELL PAPILLOMA 1 1 5 6 0.0232
STOMACH, NONGL | M-SQUAMOUS CELL CARCINOMA 1 o 1 1 0.3343
CAVITY, B-FIBROMA 0 1 0 0 1
THORACIC

CAVITY, M-OSTEOSARCOMA 1 0 0 0 1
THORACIC )

TESTIS B-INTERSTITIAL CELL TUMOR 2 4 1 10 @JOG
THYMUS M-THYMOMA 1 0 0 1 0.4434
THYROID M-"C" CELL CARCINOMA 1 4 1 0 0.9384
THYROID B-FOLLICULAR CELL ADENOMA 2 5 0 2 0.7379
THYROID M-FOLLICULAR CELL CARCINOMA 0 1 0 0 0.7568
THYROID B-"C" CELL ADENOMA 5 7 5 6 0.3605
ZYMBAL'S GLAND M-SQUAMOUS CELL CARCINOMA 0 0 1 2 0.0562

ON ORIGINAL

Table A.8: Report on Trend Test — Female Rats

ADRENAL, B-ADENOMA
CORTEX .
ADRENAL, B-PHEOCHROMOCYTOMA I 1 5 0 0.9148

MEDULLA




ADRENAL, M-MALIGNANT 0 0 0 1 0.3302
MEDULLA PHEOCHROMOCYTOMA
BRAIN M-ASTROCYTOMA 1 0 0 2 0.1003
| BRAIN M-GRANULAR CELL TUMOR 0 1 0 0 0.7606
CERVIX B-GRANULAR CELL TUMOR 0 1 0 0 0.8889
HEAD, CORONAL | M-OSTEOSARCOMA 0 1 0 1
HEMATO M-LYMPHOMA 0 1 0 0.4961
NEOPLASIA
HEMATO M-SARCOMA, HISTIOCYTIC 0 1 1 4 0.0277
NEOPLASIA
HEART M-ENDOCARDIAL SCHWANNOMA | 0 0 1 0 0.5401
KIDNEY M-NEPHROBLASTOMA 0 0 1 0 0.4981
LIVER B-ADENOMA, HEPATOCELLULAR 0 0 1 5 @3 1
MAMMARY, B-FIBROADENOMA 14 18 14 15 06502
FEMALE )
MAMMARY, M-CARCINOMA, MULTIPLE 1 2 1 0 0.9182
FEMALE
MAMMARY, M-FIBROSARCOMA 0 0 0 1 0.2661
FEMALE
MAMMARY, B-FIBROADENOMA, MULTIPLE 2 1 4 4 0.1979
FEMALE .
MAMMARY, B-FIBROMA ] 0 0 0 1 0.2388
FEMALE
MAMMARY, M-CARCINOSARCOMA 0 1 0 0 0.7461
FEMALE
MAMMARY, M-CARCINOMA 12 6 5 4 0.967
FEMALE
OVARY M-GRANULOSA/THECA CELL 1 0 0 3 0.0711
TUMOR :
OVARY B-TUBULAR ADENOMA, 0 0 0 1 0.3302
SERTOLIFO
OVARY B-GRANULOSA/THECA CELL ) 0 1 0 0.5755
TUMOR
PANCREAS M-CARCINOMA, ACINAR CELL 0 0 1 0.2579
- PANCREAS B-ADENOMA, ISLET CELL 3 1 0 0.9968
PANCREAS M-CARCINOMA, ISLET CELL 2 0 0 1
PITUITARY B-ADENOMA 52 47 47 37 0.9999
PARATHYROID B-ADENOMA 0 1 03204
SUBCUTANEOUS | M-SQUAMOUS CELL CARCINOMA 1 0 0.6
TIS .
SUBCUTANEOUS | M-SCHWANNOMA 0 0 1 0 0.5
TIS
SKIN, OTHER M-HEMANGIOSARCOMA 1 0 0 0 1
SKIN, OTHER M-SCHWANNOMA 0 0 0 t 0.4068
SKIN, OTHER B-NEUROFIBROMA 0 1 0 0.7727
STOMACH, B-SQUAMOQUS CELL PAPILLOMA 0 0 1 0 0.5373
NONGL ) v
STOMACH, M-SQUAMOUS CELL CARCINOMA | 0 1 0 1 03734
NONGL
CAVITY, B-LIPOMA 0 1 0 0 1
THORACIC :
CAVITY, M-MALIGNANT HIBERNOMA 0 0 1 0 0.6667
THORACIC
CAVITY, M-CHORDOMA 0 0 1 0 0.6667
THORACIC
THYROID M-"C" CELL CARCINOMA 1 1 { 0.6117
THYROID B-FOLLICULAR CELL ADENOMA 1 1 0 03321
THYROID M-FOLLICULAR CELL 0 1 0 0 0:8019
CARCINOMA
THYROID B-"C" CELL ADENOMA 3 6 i1 4 0.7316
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URINARY M-LEIOMYOSARCOMA 1 0 1
BLADDER
URINARY B-TRANSITNL. CELL PAPILLOMA 0 0 0.5769
BLADDER
URETHRA B-HEMANGIOMA 0 1 0.5
UTERUS B-ENDOMETRIAL STROMAL 2 0 0.0842
POLYP
UTERUS M-CARCINOMA 0 0 03171
UTERUS M-SCHWANNOMA 0 I 0.8019
VAGINA M-LEIOMYOSARCOMA 0 0 0.2331
VAGINA B-GRANULAR CELL TUMOR 1 0 1
ZYMBAL'S B-ADENOMA l 0 1
GLAND
. 190 A
APPEARS THIS WAY

ON QRIGINAL
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This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Mushfiqur Rashid
11/8/2005 12:33:35 PM
BIOMETRICS

Karl Lin

11/8/2005 01:39:39 PM
BIOMETRICS

Concur with review



