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1. EXECUTIVE SUMMARY

1.1 Conclusions and Recommendations

The sponsor has submitted two pivotal studies (MCP-103-302 and LIN-MD-31) to
support the indication of treatment of irritable bowel syndrome with constipation (IBS-
C). A separate statistical review addressed the chronic idiopathic constipation (CIC)
indication.

Study MCP-103-302 showed that linaclotide (266 pg) was statistically significantly
better than placebo in terms of the primary efficacy endpoint, 9/12 week APC 3+1
responder, based on clinical response in both abdominal pain and CSBM frequency (See
Section 1.2.1 for endpoint definitions) The difference in treatment group response was
9.7%. Linaclotide was also statistically better than placebo in terms of the other three
primary efficacy endpoints: 9/12 week CSBM 3+1 responder, 9/12 week abdominal pain
responder, and 6/12 week APC +1 responder. The treatment differences ranged from 13%
to 20%. Superiority was also shown for some secondary efficacy endpoints: change from
baseline in 12-week CSBM frequency rate, change from baseline in 12-week SBM
frequency rate, change from baseline in 12-week stool consistency, CSBM frequency
rate, and change from baseline in 12-week percent of abdominal pain-free days.

The efficacy results from Study MCP-103-302 were replicated in Study LIN-MD-31 for
the primary efficacy endpoint: 9/12 week APC 3+1 responder. However, the treatment
difference was modest at 7.0%.

Per our request, the sponsor provided an analysis of the proportions of responders
(abdominal pain and CSBM (APC) 3 +1) by week and by month. Greater proportions of
patients in the linaclotide group were observed at almost every week and every month
over the 26-week period in Study MCP-103-302. Similar results were observed during
the 12 weeks for Study LIN-MD-31.

In conclusion, both studies (MCP-103-302 and LIN-MD-31) showed that linaclotide was
superior to the placebo with regard to the protocol-specified endpoints.

Regarding safety, greater proportions of subjects with adverse events were observed in
the linaclotide group compared with subjects in the placebo group for both studies. These
comparisons include subjects with at least one AE, at least one treatment related AE
(TRAE), withdrawn due to AE, at least one episode of diarrhea, and discontinued due to
TRAE of diarrhea.
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1.2. Brief Overview of Clinical Studies
1.2.1 Study MCP-103-302

This is a phase 3, randomized, double-blind, placebo-controlled, parallel-group trial of
Linaclotide administered orally for 26 weeks in patients with irritable bowel syndrome
with constipation (IBS-C). The trial was conducted in the U.S. (111 sites).

The objective of this trial was to determine the efficacy and safety of linaclotide
administered to patients with irritable bowel syndrome with constipation (IBS-C).

Patients were randomly assigned to 1 of 2 treatment groups (linaclotide dose of 266 LIN-
MD-31/day or placebo) in a 1:1 ratio. The randomization assignments were generated in
blocks of 4 to facilitate balanced distribution of patient assignments across centers.

The primary efficacy parameters consisted of two components:
1) Abdominal Pain at its Worst and
2) CSBM:s.

The daily patient assessments were used to determine the primary efficacy parameter.

The primary efficacy parameters assessed abdominal pain and BMs that met the criteria
for CSBMs. There were 4 primary efficacy parameters:

1) 9/12 Week Abdominal Pain and CSBM (APC) 3+1 Responder: A weekly APC 3+1
Responder was a patient who had at least 3 CSBMs and an increase of at least | CSBM
from baseline, and a decrease of at least 30% in the mean abdominal pain score, during
a particular week. A 9/12 Week APC 3+1 Responder met these criteria for at least 9 of
the first 12 weeks of the Treatment Period.

2) 9/12 Week CSBM 3+1 Responder: A weekly CSBM 3+1 Responder was a patient
who had at least 3 CSBMs and an increase of at least | CSBM from baseline during a
particular week. A 9/12 Week CSBM 3+1 Responder criteria met these criteria for at
least 9 of the first 12 weeks of the Treatment Period

3) 9/12 Week Abdominal Pain Responder: A weekly Abdominal Pain Responder was a
patient who had a decrease of at least 30% from baseline in the mean abdominal pain
score during a particular week. A 9/12 Week Abdominal Pain Responder met these
criteria for at least 9 of the first 12 weeks of the Treatment Period.

4) 6/12 Week APC +1 Responder: A weekly APC +1 Responder was a patient who had
an increase of at least 1 CSBM from baseline, and a decrease of at least 30% in the
mean abdominal pain score, during a particular week. A 6/12 Week APC +1
Responder met these criteria for at least 6 of the first 12 weeks of the Treatment
Period.
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For each primary efficacy parameter, a patient had to have > 4 complete IVRS calls for a
particular Treatment Period week to be considered a responder for that week.

1.2.2 Study LIN-MD-31

The study design for this study was similar to that for Study MCP-103-302 with
exceptions listed below. A total of 118 centers (111 in the United States, 7 in Canada)
enrolled patients into the study.

This study was a phase III, randomized, double-blind, placebo-controlled, parallel-group
trial of linaclotide administered orally for 12 Weeks followed by a 4-Week randomized
withdrawal period in patients with irritable bowel syndrome with constipation (IBS-C).

The objective of this trial was to determine the efficacy and safety of linaclotide
administered to patients with irritable bowel syndrome with constipation (IBS-C).

This study was designed for comparing a 266 LIN-MD-31/day dose of linaclotide with
placebo in patients who met modified Rome II criteria for IBS-C. An interactive voice
response system (IVRS) was used by study sites to randomize patients, supply study
drug, and record the patient diary information.

The trial consisted of up to 21 days of screening (screening period), 14 to 21 days of
pretreatment (pretreatment period), 12 weeks of double-blind treatment (treatment
period), and a 4-week double-blind randomized withdrawal (RW) period.

1.3 Statistical Issues and Findings

Study MCP-103-302 showed that linaclotide was statistically significantly better than
placebo in terms of the primary efficacy endpoint, 9/12 week APC 3+1 Responder. The
treatment difference was 9.7%. It was also statistically better than placebo in terms of
other three primary efficacy endpoints: 9/12 week CSBM 3+1 Responder, 9/12 week
Abdominal Pain Responder, and 6/12 week APC +1 Responder. The treatment
differences ranged from 13% to 20%. Superiority was also shown for some secondary
efficacy endpoints: change from baseline in 12-week CSBM frequency rate, change from
baseline in 12-week SBM frequency rate, change from baseline in 12-week stool
consistency, CSBM frequency rate, and change from baseline in 12-week percent of
abdominal pain-free days.

The efficacy these results from Study MCP-103-302 were replicated in Study LIN-MD-
31 for primary efficacy endpoint: 9/12 week APC 3+1 Responder. However, the

treatment difference was modest at 7.0%.

It was found that the sponsor failed to perform gender, age and race subgroup analyses of
the proportion of 9/12 week abdominal pain and CSBM (APC) 3 +1 responders.
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Per this reviewer’s request, the sponsor performed the subgroup analyses of proportion of
9/12 week abdominal pain and CSBM (APC) 3 +1 responders for gender, age, race, BMI
at baseline, and abdominal pain at baseline.

Results from these subgroup analyses showed that treatment effects were consistent
between studies for gender, age (<65), race, BMI at baseline (> 30 kg/m”) and abdominal
pain (<5 and > 5 <8).

It was found that the sponsor failed to analyze numbers of responders for abdominal pain
and CSBM (APC) 3 +1 by week and by month.

As per request, the sponsor provided analysis of the number of responder for abdominal
pain and CSBM (APC) 3 +1 by week and by month. The linaclotide group showed
greater proportions of responders at almost every week and every month during the 26
weeks for Study MCP-103-302. Similar results were observed during the 12 weeks for
Study LIN-MD-31.

In conclusion, both studies (MCP-103-302 and LIN-MD-31) showed that linaclotide was
superior to the placebo for protocol-specified endpoint, 9/12 week APC 3+1 responder.
The treatment difference was 9.7% and 7.0%, respectively.

This reviewer’s safety analyses showed that adverse events occurred more frequently in
the linaclotide group as compared with placebo for both studies. These comparisons
include the number of subjects with at least one AE, those with at least one treatment
related AE (TRAE), those withdrawn due to AE, and those with at least one episode of
diarrhea, and those discontinued due to TRAE of diarrhea

This reviewer notes that the lower dose of linaclotide (133 pg) was not included in these
studies but was included in the studies for chronic idiopathic constipation (CIC) and
results from CIC studies showed no treatment differences between low dose and high
dose in one of the two pivotal studies.

2. INTRODUCTION

2.1 Overview

Linaclotide is a minimally absorbed 14-amino-acid peptide that acts locally in the
intestinal lumen to stimulate the guanylate cyclase subtype C (GC-C) receptor. By
activating the GC-C receptor, orally administered linaclotide has been found in animal
models to increase intestinal fluid secretion and intestinal transit, and also to decrease
visceral pain.

Linaclotide, a 14-amino acid synthetic peptide, is a potent and selective GC-C receptor
agonist structurally related to the endogenous guanylin peptide family. Activation of the
GC-C receptor results in an increase in both intracellular and extracellular concentrations
of cyclic guanosine monophosphate (¢cGMP). Elevation in intracellular cGMP stimulates
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secretions of chloride and bicarbonate into the intestinal lumen, through activation of the
cystic fibrosis transmembrane conductance regulator (CFTR) ion channel, resulting in
increased intestinal fluid and accelerated transit. Extracellular cGMP decreases the
activity of pain-sensing nerves, which is thought to be responsible for the observed
reduction in visceral pain.

The sponsor seeks marketing approval for linaclotide as an orally administered treatment
for irritable bowel syndrome with constipation (IBS-C) and chronic idiopathic
constipation (CIC).

2.2 Data Sources

The sponsor has submitted two adequate and well-controlled studies (MCP-103-302) and
LIN-MD-31) for the irritable bowel syndrome with constipation (IBS-C) indication and
two adequate and well-controlled studies (MCP-103-303) and LIN-MD-01) for the

chronic idiopathic constipation (CIC).

The four pivotal studies are listed below.

MCP-103-302: A Phase 3, Randomized, Double-blind, Placebo-controlled, Parallel-group trial of
Linaclotide Administered Orally for 26 weeks in Patients with Irritable Bowel Syndrome with
Constipation

LIN-MD-31: A Phase 3, Randomized, Double-blind, Placebo-controlled, Parallel-group trial of
Linaclotide Administered Orally for 12 weeks Followed by a 4-Week Randomized Withdrawal
Period in Patients with Irritable Bowel Syndrome with Constipation

LIN-MD-01: A Phase 3, Randomized, Double-blind, Placebo-controlled, Parallel-group trial of
Linaclotide Administered Orally for 12 weeks in Patients with Chronic Constipation

MCP-103-303: A Phase 3, Randomized, Double-blind, Placebo-controlled, Parallel-group trial of

Linaclotide Administered Orally for 12 weeks Followed by a 4-Week Randomized Withdrawal
Period in Patients with Constipation

This review will focus on the two studies (MCP-103-302 and LIN-MD-31) for the
irritable bowel syndrome indication.

The original submission was submitted in eCTD and dated August 9, 2011.

The electronic submission is located at \Cdsesub1\evsprod\NDA202811\0000.

The sponsor submitted a response to request dated October 28, 2011, to this reviewer’s
Information Request dated October 12, 2011.

The sponsor submitted a response to request dated November 07, 2011, to this reviewer’s
Information Request dated October 12, 2011.
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The sponsor submitted a partial response to requests, dated, December 7, 2011, December 16,
2011 to this reviewer’s Information Request dated October 12, 2011.

The sponsor submitted a response to request dated February 3, 2012, to this reviewer’s
Information Request dated December 7, 9, and 16, 2012.

The sponsor submitted a response to request dated March 2, 2012, to this reviewer’s Information
Request dated January 30, 2012.

The sponsor submitted a response to request dated March 5, 2012, to this reviewer’s Information
Request dated January 27, 2012.

The sponsor submitted a response, dated June 6, 2012 to this reviewer’s Information Request
dated May 23, 2012.

3. STATISTICAL EVALUATION

3.1 Evaluation of Efficacy
3.1.1 Study MCP-103-302
3.1.1.1 Study Design

This is a phase 3, randomized, double-blind, placebo-controlled, parallel-group trial of
Linaclotide administered orally for 26 weeks in patients with Irritable Bowel Syndrome
with Constipation (IBS-C). The trial was conducted in the U.S. (111 sites).

The objective of this trial was to determine the efficacy and safety of linaclotide
administered to patients with irritable bowel syndrome with constipation (IBS-C).

Eligibility criteria are:

1. Males and females > 18 years of age were included if they
2. Met the Rome II Criteria for IBS (i.e., they reported abdominal discomfort or pain
that had > 2 of the following features for > 12 weeks, which need not be
consecutive, in the 12 months preceding the Screening Visit:
(a) relieved with defecation,
(b) onset associated with a change in frequency of stool, and
(c) onset associated with a change in form [appearance] of stool).
3. Patients must also have reported < 3 spontaneous bowel movements (SBMs) per
week and reported > 1 of the following symptoms for 12 weeks in the preceding
12 months:
(a) straining during > 25% of bowel movements (BMs),
(b) lumpy or hard stools during > 25% of BMs, and
(c) a sensation of incomplete evacuation during > 25% of BMs.

10
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Patients meeting these criteria were eligible if during the last 2 weeks of the Pretreatment
Period they reported:

1.

W

An average score for abdominal pain at its worst of > 3.0, as reported in the IVRS
using an 11-point numerical rating scale (NRS),

A mean score for abdominal pain at its worst of > 3.0 for the Daily Patient
Assessment of Abdominal Pain (11-point NRS),

< 3 complete SBMs (CSBMs) per week,

<5 SBMs per week, and

compliant with the IVRS.

Patients were excluded for any of the following reasons:

1.

They reported loose (mushy) or watery stools in the absence of any laxative,
enema, suppository, or prohibited medication for > 25% of BMs in the last 12
weeks preceding the Screening Visit;

They reported a Bristol Stool Form Scale (BSFS) score of 6 (loose, mushy

stools) for > 1 SBM or a BSFS score of 7 (watery stool) with any SBM during the
14 days before the start of the Treatment Period,

They used Rescue Medicine (bisacodyl tablet or suppository) or any other
laxative, suppository, or enema on the calendar day before or the calendar day of
the start of the Treatment Period.

Patients were randomly assigned to 1 of 2 treatment groups (linaclotide dose of 266 LIN-
MD-31/day or placebo) in a 1:1 ratio. The randomization assignments were generated in
blocks of 4 so that each center would have a balanced distribution of patient assignments.

This trial consisted of 3 distinct periods

Screening Pretreatment
Period Perdod Treatment Period
Upuo 21 days 1410 2] days Day 1 o Day 183
Week 2 Week 4 Week 8 Week 12 Week 16 Waak 20
Visit Visit Visit Visit Visit Wisdt
(Day 15+3)  (Day 29+23)  (Day 57+3)  (Day 8513 (Day 11323} (Day 14113
Screeming Protrogtment  Randomimtion Week 26
Visit Visit Visdt End-of-Trial Visit
{Diay -42 {Day -21 (Day 1) (Day 1 8343)
to -15) to-14)
Linaclotide 266 ug
Mo Treatment
Flacebo
Mote: there is no Day 0
Copied from Page 2.
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The Screening Period (Day 042 through Day -15) started with the signature of the
informed consent form (ICF) and lasted for up to 21 calendar days. During this period,
patient eligibility for entry into the Pretreatment Period was determined. The end of the
Screening Period coincided with the start of the Pretreatment Period.

The Pretreatment Period (Day -14 through Day -1) was defined as the 14 to

21 calendar days immediately before the Randomization Visit. During this period,
patients provided the following information through daily calls to an interactive voice
response system (IVRS):

* Daily Bowel Habits and Daily Patient Symptom Severity Assessments;
» Weekly Patient Symptom Severity and Weekly Patient Global Assessments;
* Use of Per-protocol Rescue Medicine or any other Laxatives, Suppositories, or Enemas.

Patients who satisfied all of the entry criteria were entered into the Treatment Period.

The Treatment Period (Day 1 through Day 183) began with randomization and lasted for
26 weeks. Patients were randomized to treatment with 266ug of linaclotide or with
placebo (1:1), taken once daily in the morning at least 30 minutes before breakfast.

Patients continued to call the IVRS to provide their daily assessments (Daily Bowel
Habits and Daily Patient Symptom Severity Assessments), weekly assessments (Weekly
Patient Symptom Severity and Weekly Patient Global Assessments), and Use of Per-
protocol Rescue Medicine or any other Laxatives, Suppositories, or Enemas. A number
of quality of life (QOL) and patient-outcome assessments were performed at trial visits
throughout the Treatment Period.

The primary efficacy parameters consisted of two components:
1) Abdominal Pain at its Worst and
2) CSBMs.

The daily patient assessments used to determine the primary efficacy parameter were as
follows:

Patient assessment of Abdominal Pain at its Worst was collected daily by IVRS calls.
The rating of Abdominal Pain at its Worst during the previous 24 hours on an 11-point
NRS was provided by the patient answering the following question:

“How would you rate your abdominal pain at its worst over the last 24 hours? Enter a
number from 0 to 10, where 0 represents no abdominal pain and 10 represents very
severe abdominal pain.”

Information needed to determine whether a BM was an SBM and a CSBM was collected
daily during IVRS calls. Each day of the Pretreatment and Treatment Periods, the patient
called into the IVRS system and provided the number of BMs he or she had since the

12
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previous day’s call. For each BM, the patient also provided the day the BM occurred and
if the BM was associated with a sense of complete evacuation. (The patient was also
asked to provide assessments of consistency and straining.) The patient was also asked if
he or she took any Rescue Medicine since the previous day’s call. For each type of
Rescue Medicine taken (e.g., oral bisacodyl, bisacodyl suppository), or other laxatives,
suppositories, or enemas, the patient was asked to provide the day it was taken.

An SBM was a BM that occurred in the absence of laxative, suppository, or enema use on
the calendar day of the BM or the calendar day before the BM.

A CSBM was an SBM that was associated with a sense of complete evacuation.

The following IVRS patient assessments and questions were used to determine whether a
BM was an SBM and whether an SBM was a CSBM.

* Day of any Rescue Medicine Use

“Have you taken any laxatives, suppositories, or enemas since yesterday’s call at
<IVRS-inserted time when this question was answered yesterday>?"

1=Yes

2=No

“Please enter 1=oral bisacodyl, 2=bisacodyl suppository, or 3=other laxatives,
suppositories, or enemas.”

“Was this rescue medication use today, or yesterday?”
1=Today
2=Yesterday

* The day of the BM

“How many bowel movements did you have since yesterday’s call at <IVRS-inserted
time when this question was answered yesterday>?"

“Was this bowel movement today, or yesterday?”’

1=Today

2=Yesterday

» Whether the BM is associated with a sense of complete evacuation. This is assessed
by

the patient answering the following IVRS question for each BM:

“Did you feel like you completely emptied your bowels?”

I1=Yes

2=No

Patient assessment of Bloating was collected daily by IVRS calls. The rating of bloating
during the previous 24 hours on an 11-point NRS was provided by the patient answering
the following question:
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“How would you rate your bloating over the last 24 hours? Enter a number from 0 to
10, where 0 represents no bloating and 10 represents very severe bloating.”

Patient assessment of stool consistency was collected daily by IVRS calls. For each BM,
stool consistency was assessed by the patient using the BSFS. The 7-point ordinal BSFS
scale is provided below:

“Please refer to the laminated Bristol Stool Form Scale given to you. Please describe

the consistency of the bowel movement using the following scale where:”

1=Separate hard lumps like nuts (difficult to pass)

2=Sausage shaped but lumpy

3=Like a sausage but with cracks on surface

4=Like a sausage or snake, smooth and soft

5=Soft blobs with clear-cut edges (passed easily)

6=Fluffy pieces with ragged edges, a mushy stool

7=Watery, no solid pieces (entirely liquid)
Patient assessment of straining was collected daily by IVRS calls. For each BM, degree
of severity of straining was assessed by the patient using the following 5-point ordinal
scale:

“How much did you strain during the bowel movement?”

1=Not at all

2=A little bit

3=A moderate amount

4=A great deal

5=An extreme amount

In addition to the primary and secondary efficacy assessments, the following efficacy
assessments were used in determining the additional efficacy parameters.

Patient assessment of Abdominal Cramping was collected daily by IVRS calls. The rating
of Abdominal Cramping during the previous 24 hours on an 11-point NRS was provided
by the patient answering the following question:
“How would you rate your abdominal cramping over the last 24 hours? Enter a
number from 0 to 10, where 0 represents no abdominal cramping and 10 represents
very severe abdominal cramping.”

Patient assessment of Abdominal Fullness was collected daily by IVRS calls. The rating
of Abdominal Fullness during the previous 24 hours on an 11-point NRS was provided
by the patient answering the following question:
“How would you rate your abdominal fullness over the last 24 hours? Enter a number
from 0 to 10, where 0 represents no abdominal fullness and 10 represents very
severe abdominal fullness.”

3.1.1.2 Sponsor’s Analysis

A total of 805 patients (402 patients in the 266ug linaclotide group and 403 patients in
the placebo group) were randomized into the trial.
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Number (%) of Patients Prematurely Discontinued During Treatment Period

Randomized Population (Study MCP-103-302)

Placebo Linaclotide Total
(N=402) (N=403) (N=805) p-value
n (%) n (%) n (%)
Completed study 305 (75.7) 294 (73.1) 599 (74.4)
Prematurely Discontinued 98 (24.3%) 108 (26.9) 206 (25.6) | 0.4201
Reason for discontinuation
Adverse event 10 (2.5) 41 (10.2) 51(6.3) | <0.0001
Protocol violation 11 (2.7) 8 (2.0) 19 (2.4) | 0.6436
Withdrawal of consent 26 (6.5) 24 (6.0) 50(6.2) | 0.8841
Lost to follow-up 13 (3.2) 18 (4.5) 31 (3.9) 0.3673
Insufficient therapeutic response 33(8.2) 15 (3.7%) 48 (6.0) | 0.0107
Other 5(1.2) 2 (0.5) 7(0.9) |0.4511

Complied from Table 14.1.3
p-values were obtained using Fisher’s exact test.

As seen from the table above, of the 805 randomized patients, 599 (74%) completed the
Treatment Period per protocol requirements. A total of 206 (26%) patients withdrew from
the trial during the 26-week Treatment Period, with a similar percentage of withdrawals
in the linaclotide and placebo groups...

A higher percentage of patients treated with linaclotide as compared with placebo
discontinued due to an adverse event. A lower percentage of patients treated with
linaclotide as compared with placebo discontinued due to insufficient therapeutic
response.

3.1.1.2.1 Planned Analysis

The primary efficacy parameters assessed abdominal pain and BMs that met the criteria
for CSBMs. There were 4 primary efficacy parameters:

1) 9/12 Week Abdominal Pain and CSBM (APC) 3+1 Responder: A weekly APC 3+1
Responder was a patient who had at least 3 CSBMs and an increase of at least | CSBM
from baseline, and a decrease of at least 30% in the mean abdominal pain score, during
a particular week. A 9/12 Week APC 3+1 Responder met these criteria for at least 9 of
the first 12 weeks of the Treatment Period.

2) 9/12 Week CSBM 3+1 Responder: A weekly CSBM 3+1 Responder was a patient
who had at least 3 CSBMs and an increase of at least | CSBM from baseline during a
particular week. A 9/12 Week CSBM 3+1 Responder criteria met these criteria for at
least 9 of the first 12 weeks of the Treatment Period

3) 9/12 Week Abdominal Pain Responder: A weekly Abdominal Pain Responder was a
patient who had a decrease of at least 30% from baseline in the mean abdominal pain
score during a particular week. A 9/12 Week Abdominal Pain Responder met these
criteria for at least 9 of the first 12 weeks of the Treatment Period.
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4) 6/12 Week APC +1 Responder: A weekly APC +1 Responder was a patient who had
an increase of at least | CSBM from baseline, and a decrease of at least 30% in the
mean abdominal pain score, during a particular week. A 6/12 Week APC +1
Responder met these criteria for at least 6 of the first 12 weeks of the Treatment
Period.

For each primary efficacy parameter, a patient had to have > 4 complete IVRS calls for a
particular Treatment Period week to be considered a responder for that week.

Secondary Efficacy Parameters:

There were 10 secondary efficacy parameters (8 change-from-baseline parameters and 2
responder parameters):

. Change from Baseline in 12-week CSBM Frequency Rate,
. Change from Baseline in.12-week SBM Frequency Rate,
. Change from Baseline in 12-week Stool Consistency,
. Change from Baseline in 12-week Severity of Straining,
. Change from Baseline in 12-week Abdominal Pain,
. Change from Baseline in 12-week Abdominal Discomfort,
Change from Baseline in 12-week Bloating,
Change from Baseline in.12-week Percent of Abdominal Pain-free Days,
. 6/12 Week CSBM +1Responder, and
. 6/12 Week Abdominal Pain Responder.

SOOI DN W~

—

The overall type I family-wise error rate for testing the primary and secondary efficacy
parameters was controlled at the 0.05 significance level using the following 5-step serial
gatekeeping multiple comparisons procedure (MCP). Following this MCP, progression to
the next step only occurred if all individual null hypotheses within a step were rejected
and the previous step(s) were all rejected at the step-specific overall significance level. If
all null hypotheses within a step were not rejected, the statistical tests corresponding to
all subsequent steps were considered not statistically significant. All hypothesis tests
were two-sided.

1. The first step tested the 4 primary efficacy parameters using a fixed sequential testing
method. The 4 primary efficacy parameters were each tested at the 0.05 significance
level in the following fixed sequence:

1. 9/12 Week APC 3+1 Responder

2. 9/12 Week CSBM 3+1 Responder

3. 9/12 Week Abdominal Pain Responder
4. 6/12 Week APC +1 Responder

If a null hypothesis was not rejected (i.e., p-value > 0.05), all subsequent statistical
tests were not considered statistically significant.
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2. The second step tested the following 4 secondary parameters:
* Change from baseline in 12-week CSBM Frequency Rate
* Change from baseline in 12-week SBM Frequency Rate
* Change from baseline in 12-week Stool Consistency
* Change from baseline in 12-week Severity of Straining

These 4 secondary parameters were tested using an overall type I error rate of 0.05 by
means of a Hochberg procedure (22) to control for multiple parameters within this
step.

3. The third step tested the following 3 secondary parameters:
* Change from baseline in 12-week Abdominal Pain
* Change from baseline in 12-week Abdominal Discomfort
* Change from baseline in 12-week Bloating

These 3 secondary parameters were tested using an overall type I error rate of 0.05 by
means of a Hochberg procedure (22) to control for multiple parameters within this
step.

4. The fourth step tested the following 2 secondary parameters:
* 6/12 Week CSBM +1 Responder
*  6/12 Week Abdominal Pain Responder

These 2 secondary parameters were tested using an overall type I error rate of 0.05 by
means of a Hochberg procedure to control for multiple parameters within this step.

5. The fifth step tested the following single secondary parameter:
* Change from baseline in 12-week Percent of Abdominal Pain-free Days

This secondary parameter was tested using a type I error rate of 0.05.

Additional Efficacy Parameters:
The role of the additional efficacy parameters was to provide additional support for the
primary and secondary efficacy parameters.

Approximately 800 patients (400 patients in the 266-LIN-MD-31 linaclotide group and
400 patients in the placebo group) were planned for randomization into the trial.

For this trial, the sample size was planned to be approximately 800 patients with 400
patients randomized to each of the two treatment groups: 266-LIN-MD-31 linaclotide and
placebo.

This sample size was based on consideration of the overall efficacy results of study MCP-
103-202, a 12-week, Phase 2b, double-blind, randomized study in 420 IBS-C patients.
However, there were differences between this Phase 2b study and MCP-103-302 that
were thought to possibly have an impact on responder rates, specifically the increased
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availability of Rescue Medicine, the modification to the wording and scale of the daily
Abdominal Pain assessment, and the revision to the responder definition.

Given the unknown impact on responder rates by these differences in study design
between the Phase 2b study and MCP-103-302, it was deemed appropriate to have a
larger sample size than was indicated by considering only the Phase 2b power calculation
results. Table below summarizes the overall responder rate estimates for the primary
efficacy parameters used in the power and sample size calculations for this trial.

Primary Efficacy Parameters’ Power Calculations: Linaclotide Dose
Estimates
Study MCP-103-302

Multiplicity
Placebo | Linaclotide | Nominal | Adjusted
Primary Efficacy Parameters Estimate | FEstimate Power Power
1) 9/12 Week APC 3+1 Responder 10.0% 24.0% = 99% = 0995
2) 9/12 Week CSBM 3+1 Responder 12.5% 28.0% = 999% = 99%
l|' ] T . - -
3) %12 W &ek‘ Abdominal Pain 55 0% 45.3% - 99% - 999
esponder
4) 6/12 Week APC +1 Responder 27.5% 49.3% = 909 = 9995

Note: The primary efficacy parameter rate estimates for placebo and linaclotide are based on Phase 2b
responder rates from the placebo and linaclotide 266 (300) ug dose groups, respectively,
incorporating the 4 complete IVRS call criterion. For each parameter, the nominal power is the
probability of the p-value for the treatment group comparison being < 0.05. The multiplicity
adjusted power estimates are based on 100,000 computer simulations which incorporate the fixed
sequential testing method described in Section 9.7.1.3.4.

Copied from CSR Table 8.

Using the placebo and 266 (300) LIN-MD-31 linaclotide responder rate estimates from
Phase 2b as presented in the table above, the adjustment for multiplicity, and based on a
two-sample Chi-square two-sided test at the 5% significance level, with 400 randomized
patients per treatment group arm, the power to reject all 4 primary efficacy parameters
was > 99% (which was equivalent to rejecting the 6/12 Week APC +1 Responder
parameter due to the fixed sequential testing procedure).

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 Tables 1 and 2.

As seen from Appendix Table 1, demographics and baseline characteristics were
comparable between treatment groups. But, for gender, more patients were male in the
placebo group (51 patients, 12.7%) compared to the linaclotide group (33 patients, 8.2%)
(p =0.0379).
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As seen from Appendix Table 2, overall, baseline efficacy parameters were similar
between the linaclotide and placebo groups.

Overall, concomitant medication use appeared to be similar between the placebo and
linaclotide groups. However, the percentage of patients using propionic acid derivatives
as concomitant medications was higher in the placebo group than in the linaclotide group
(21.8% versus 16.4%).

Treatment compliance was > 96% for both treatment groups during the Treatment Period
overall (97.2% and 96.8% in the placebo and linaclotide groups, respectively).

Overall, the percentage of patients who were IVRS compliant (had > 80% complete calls
within each day on > 10 of the 14 days) during the 2-week Pretreatment Period was 92%
and 94% in the placebo and linaclotide groups, respectively. During the 26-week
Treatment Period, 63% and 64% of placebo and linaclotide patients were IVRS
compliant (had > 80% complete calls).

3.1.1.2.3 Sponsor’s Analysis of Primary Efficacy Parameter

The primary endpoint was the number of patients who were 9/12 week APC 3+1
responders, defined as patients who were APC 3+1 responders for at least 9 of the 12
weeks of the treatment period. For each week in the treatment period, a weekly APC 3+1
responder was a patient who had at least 3 CSBMs for the week and an increase of at
least 1 CSBM from baseline for that week, and also had a decrease of at least 30% in the
mean abdominal pain score for that week.

The result from analysis of 9/12 week abdominal pain and CSBM (APC) 3+1
responders in the ITT population is given below.
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Primary Efficacy Analysis: 9/12 Week Abdominal Pain and CSBM (APC) 3+1
Responders—ITT Population
Study MCP-103-302

Placebo Linaclotide
{N=403) (N=401)
Description n (%6) n (%)
Responder 12 (3.0 51 (12.7)
Non-Responder 391 (97.0) 350 (87.3)
Difference in Responder Rate (Linaclotide - Placebo) 9.7
Odds Ratio for Response (Linaclotide : Placebo) 465
95% CI for Odds Ratio (2.44, 8.84)
p-value = 0.0001

Data Source: Section 14, Table 14.4.1.1A
A 9/12 week APC 3+1 responder was a patient who met the weekly APC 3+1 responder criteria for at least 9 of
the first 12 weeks of the Treatment Period.

n = Number of patients within a specific category
N = Number of patients in the ITT Population
CI = Confidence interval

Odds ratio, 95% CI, and p-value were obtained from the CMH tests controlling for geographic region,
comparing linaclotide versus placebo.

The p-value met the criterion for statistical significance based on the multiple comparison procedure.

As seen from the table above, the number and percentage of patients who were 9/12 week
APC 3+1 Responders were greater for the linaclotide group when compared to placebo.

3.1.1.2.4 Sponsor’s Analysis of Other Three Primary Efficacy Variable

The next two primary efficacy parameters (9/12 week CSBM 3+1 responders and

9/12 week abdominal pain responders) are the separate components of the first primary
efficacy parameter. 9/12 week CSBM 3+1 responders was defined as patients who were
CSBM 3+1 responders for at least 9 of the 12 weeks of the treatment period, and 9/12
week abdominal pain responders was defined as patients who were abdominal pain
responders for at least 9/12 week of the treatment period.

The results from analysis of 9/12 week abdominal pain and CSBM (APC) 3+1 and 9/12
abdominal pain responder endpoints in the ITT population are given below.
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Primary Efficacy Analysis: 9/12 Week CSBM 3+1 Responders
ITT Population
Study MCP-103-302

Placebo Linaclotide
{N=403) (N=401)
Description n (%6) n (%)
Responder 20 (5.0) 72 (18.0)
Non-Responder 383 (95.0) 329 (82.0)
Difference in Responder Rate (Linaclotide - Placebo) 13.0
Odds Ratio for Response (Linaclotide : Placebo) 4.19
95% CI for Odds Ratio (2.50, 7.03)
p-value = 0.0001

Data Source: Section 14, Table 14.4.1.2A

A 9/12 week CSBM 3+1 responder was a patient who met the weekly CSBM 3+1 responder criteria for at least
9 of the first 12 weeks of the Treatment Period.

n = Number of patients within a specific category
N = Number of patients in the ITT Population
CI = Confidence interval

Odds ratio, 95% CI, and p-value were obtained from the CMH tests controlling for geographic region,
comparing linaclotide versus placebo.

The p-value met the criterion for statistical significance based on the multiple comparison procedure.

Primary Efficacy Analysis: 9/12 Week Abdominal Pain Responders
ITT Population
Study MCP-103-302

Placebo Linaclotide
(N=403) (N=401)
Description n (76) n (76)
Responder 79 (19.6) 156 (38.9)
Non-Responder 324 (80.4) 245 (61.1)
Difference in Responder Rate (Linaclotide - Placebo) 19.3
Odds Ratio for Response (Linaclotide : Placeho) 2.62
95% CI for Odds Ratio (1.91, 3.60)
p-value =0.0001

Data Source: Section 14, Table 14.4.1.3A

A 9/12 week Abdominal Pain Responder was a patient who met the weekly Abdominal Pain Responder criteria
for at least 9 of the first 12 weeks of the Treatment Period.

n = Number of patients within a specific category
N = Number of patients in the ITT Population
CI = Confidence interval

Odds ratio, 95% CI. and p-value were obtained from the CMH tests controlling for geographic region,
comparing linaclotide versus placebo.

The p-value met the criterion for statistical significance based on the multiple comparison procedure.

As seen from tables above, the percentage of 9/12 Week CSBM 3+1 responders in the
linaclotide treatment group was statistically significantly higher than that in the placebo
group). The percentage of 9/12 week abdominal pain responders in the linaclotide
treatment group was also statistically significantly higher than that in the placebo group.
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The fourth primary efficacy endpoint, 6/12 week APC +1 responder was defined as

this patient met the weekly APC +1 responder criteria for at least 6 out of the 12 week of
the treatment period. A weekly APC +1 responder was a patient who had an increase of
at least 1 CSBM from baseline, and a decrease of at least 30% in the mean abdominal
pain score, during a particular week.

The results from analysis of 6/12 week abdominal pain and CSBM (APC) +1 endpoint in
the ITT population is given below.

Primary Efficacy Analysis: 6/12 Week APC+1 Responders - ITT Population
Study MCP-103-302

Placebo Linaclotide
(N=403) (N=401)
Description n (76) n (76)
Responder 56 (13.9) 135 (33.7)
Non-Responder 347 (86.1) 266 (66.3)
Difference in Responder Rate (Linaclotide - Placebo) 19.8
Odds Ratio for Response (Linaclotide : Placebo) 3.16
95%, CI for Odds Ratio 2.22, 4.49)
p-value = 0.0001

Data Source: Section 14, Table 14.4.1.4A

A 6/12 week APC +1 Responder was a patient who met the weekly APC +1 Responder criteria for at least & of
the first 12 weeks of the Treatment Period.

n = Number of patients within a specific category
N = Number of patients in the ITT Population
CI = Confidence interval

Odds ratio, 95% CI, and p-value were obtained from the CMH tests contralling for geographic region,
comparing linaclotide versus placebo.

The p-value met the criterion for statistical significance based on the multiple comparison procedure.

As seen from the table above, the percentage of 6/12 week APC +1 Responders was
33.7%) in the linaclotide group compared with 13.9% in the placebo group, (p < 0.0001).

3.1.1.2.5 Sponsor’s Analyses of Secondary Variables

The secondary efficacy parameters based on the IVRS calls were:
* Change from baseline in 12-week CSBM frequency rate
* Change from baseline in 12-week SBM frequency rate
* Change from baseline in 12-week stool consistency
* Change from baseline in 12-week severity of straining
* Change from baseline in 12-week abdominal pain
* Change from baseline in 12-week abdominal discomfort
* Change from baseline in 12-week bloating
» Change from baseline in 12-week percent of abdominal pain-free days
* 6/12 week CSBM +1 responder (i.e., a patient who had an increase of at least 1
CSBM from baseline per week for 6 of the 12 weeks of treatment)
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* 6/12 week abdominal pain responder
3.1.1.2.5.1 Change from Baseline in 12-week CSBM Frequency Rate

Summary of results of analysis of the change from baseline in 12-week CSBM frequency
rate (i.e., weekly CSBM frequency rate over the 12-week treatment) is given below.

12-Week CSBM Frequency Rate — I'TT Population
Study MCP-103-302

Placeho Linaclotide
Visit Statistic (N=403) (N=401)
Baseline Mean 0.213 0.176
SD 0.446 0.404
SEM 0.022 0.020
Median 0.000 0.000
Min, Max 0.00, 2.88 0.00, 2.39
n 403 401
Weeks 1-12 Mean 0.884 2.374
SD 1.412 2.949
SEM 0.070 0.147
Median 0.252 1.421
Min, Max 0.00, 9.72 0.00, 18.17
n 403 401
Chanlge from LS Mean Change from Baseline (SE) 0.699 (0.122) 2.239 (0.122)
Baseline . e -
(ANCOVA Results) hfnggf;lt[l]dgl.f fpeff;fuiz%% “ 1.540 (1.230, 1.850)
p-value = 0.0001

Data source: Section 14, Table 14.4.2.1A

A patient's 12-week CSBM Frequency Rate is the CSBM rate (CSBMs/week) calculated over the first 12 weeks
of the Treatment Period.

n = Number of patients in the ITT Population with analysis values at both baseline and during the Treatment

Period

SEM = standard error of the mean, SE = standard error of LS Mean

*  p-value is based on a comparison of linaclotide versus placebo in an ANCOVA model with treatment group
and geographic region as factors and baseline value as a covarlate; p-value is less than the threshold value
for statistical significance based on the MCP.

As seen from the table above, the difference between treatment groups was statistically
significant.

Mean CSBM frequency rate during the treatment period is plotted by week and is given
below.
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Mean CSBM Rate during Each Week of Treatment Period (OC) —ITT
Study MCP-103-302
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Data Source: Section 14, Table 14.4.2.1C

Weekly p < 0.0001 for linaclotide versus placebo during all weeks post-baseline; comparisons were based
on an ANCOVA change from baseline model, with treatment group and geographic region as factors and
baseline value as a covariate.

Copied from Figure 6.

As seen from the figure above, linaclotide treatment separated from placebo treatment
during Week 1 and was sustained across the 26-week treatment period.

3.1.1.2.5.2 Change from Baseline in 12-week SBM Frequency Rate

Summary of results of analysis of the change from baseline in 12-week SBM frequency
rate (i.e., weekly SBM frequency rate over the 12-week treatment) is given below.
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12-Week SBM Frequency Rate — ITT Population
Study MCP-103-302

Placeho Linaclotide
Visit Statistic {N=403) (N=401)
Baseline Mean 1.739 1.745
sSD 1.367 1.363
SEM 0.068 0.068
Median 1.461 1.457
Min, Max 0.00, 5.36 0.00, 5.78
n 403 401
Weeks 1-12 Mean 2.987 5.701
sD 2.467 4.225
SEM 0.123 0.211
Median 2.011 4.870
Min, Max 0.00, 23.65 0.00, 21.30
n 403 401
Chanlge from LS Mean Change from Baseline (SE) 1.313 (0.176) 4.017 (0.176)
Baseline . Pl -
(ANCOVA Results) [Llf’ﬂ;fﬁf;‘{fd?f Tf;;fua[%% < 2.704 (2.255, 3.153)
p-value® < 0.0001

Data source: Section 14, Table 14.4.2.2A

A patient’s 12-week SBM Frequency Rate is the SBM rate (SBMs/week) calculated over the first 12 weeks of

the Treatment Period.

n = Number of patients in the [TT Population with analysis values at bath baseline and during the Treatment

Period

SEM = standard error of the mean, SE = standard error of LS Mean

* p-value is based on a comparison of linaclotide versus placebo in an ANCOVA model with treatment group
and geographic reglon as factors and baseline value as a covarlate; p-value is less than the threshold value
for statistical significance based on the MCP.

As seen from the table above, the difference between treatment groups was statistically
significant.

Mean SBM frequency rate during the treatment period is plotted by week and is given
below.
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Mean SBM Rate during Each Week of Treatment Period (OC) - ITT
Study MCP-103-302
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Data Source: Section 14, Table 14.4.2.2C

Weekly p < 0.0001 for linaclotide versus placebo during all weeks post-baseline; comparisons were based
on an ANCOWVA change from baseline model, with treatment group and geographic reglon as factors and
baseline value as a covariate.

Copied from Figure 7.

As seen from the figure above, linaclotide treatment separated from placebo treatment
during Week 1 and was sustained across the 26-week treatment period.

3.1.1.2.5.3 Change from Baseline in 12-week Stool Consistency

Summary of results of analysis of the change from baseline in 12-week stool consistency
is given below.
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12-Week Stool Consistency -ITT Population
Study MCP-103-302

Placebo Linaclotide
Visit Statistic (N=403) (N=401)
Baseline Mean 2.293 2.381
sD 0.961 1.080
SEM 0.053 0.059
Median 2.000 2.000
Min, Max 1.00, 6.00 1.00, 6.00
i 332 338
Weeks 1-12 Mean 2976 4314
sD 0.921 1.303
SEM 0.051 0.071
Median 3.000 4,367
Min, Max 1.00, 6.71 1.00, 7.00
n 332 338
Chanlge from LS Mean Change from Baseline (SE) 0.607 (0.064) 1.914 {0.063)
Baseline ) Ffar :
(ANCOVA Results) [Llf’ni‘ﬁf;‘fdi"f ;effclﬁ%%% < 1.307 (1.146, 1.468)
p-value® < 0.0001

Data source: Section 14, Table 14.4.2.3A

Stool consistency was measured daily using the seven-point ordinal BSFS. The patient's 12-week BSFS score

is the average of the non-missing BSFS scores from the SBMs reported by the patient during the first 12-weeks

of the Treatment Period.

n = Number of patients in the [TT Population with analysis values at both baseline and during the Treatment

Period

SEM = standard error of the mean, SE = standard error of LS Mean

*  p-value is based on a comparison of linaclotide versus placebo in an ANCOVA model with treatment group
and geographic reglon as factors and baseline value as a covariate; p-value is less than the threshold value
for statistical significance based on the MCP.

As seen from the table above, the difference between treatment groups was statistically
significant.

Mean stool consistency during the treatment period is plotted by week and is given
below.
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Mean Stool Consistency during Each Week of Treatment Period (OC) — ITT
Population
Study MCP-103-302
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Data Source: Section 14, Table 14.4.2.3C

Weekly p < 0.0001 for linaclotide versus placebo during all weeks post-baseline; comparisons were based
on an ANCOWA change from baseline model, with treatment group and geographic region as factors and
baseline value as a covariate.

Copied from Figure 8.

As seen from the figure above, linaclotide treatment separated from placebo treatment
during Week 1 and was sustained across the 26-week treatment period.

3.1.1.2.5.4 Change from Baseline in 12-week Severity of Straining

Summary of results of analysis of the change from baseline in 12-week severity of
straining is given below.
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12-Week Severity of Straining -ITT Population
Study MCP-103-302

Placebo Linaclotide
Visit Statistic (N=403) (N=401)
Baseline Mean 3.545 3.570
sD 0.782 0.817
SEM 0.043 0.044
Median 3.600 3.600
Min, Max 1.00, 5.00 1.00, 5.00
n 332 338
Weeks 1-12 Mean 2.854 2.295
sD 0.782 0.842
SEM 0.043 0.046
Median 2.834 2.222
Min, Max 1.15, 4.86 1.00, 5.00
n 332 338
Chanlge from LS Mean Change from Baseline (SE) —(.663 (0.045) —1.235 (0.044)
BEaseline . FFar :
(ANCOVA Result)  [immelotile - pinesrel ~0.572 (~0.686, ~0.459)
p-value? < 0.0001

Data source: Section 14, Table 14.4.2.4A

Severity of Stralning was measured daily using a five-point ordinal scale (1 = notat all: 2 =alittle bit; 3=a
moderate amount; 4 = a great deal; 5 = an extreme amount). The patient's straining score for the Treatment
Period is the average of the non-missing straining scores from the SBMs reported by the patient during the first
12 weeks of the Treatment Period.

n = Number of patients in the ITT Population with analysis values at both baseline and during the Treatment

Period

SEM = standard error of the mean, SE = standard error of LS Mean

*  p-value is based on a comparison of linaclotide versus placebo in an ANCOWVA model with treatment group
and geographic region as factors and baseline value as a covariate; p-value is less than the threshold value
for statistical significance based on the MCP.

As seen from the table above, the difference between treatment groups was statistically
significant.

Mean severity of straining stool consistency during the treatment period is plotted by
week and is given below.
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Change from Baseline in Mean Severity of Straining During Each Week of
Treatment Period (OC) — ITT Population
Study MCP-103-302
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Data Source: Section 14, Table 14.4.2.4C
Weekly p = 0.0001 for linaclotide versus placebo during all weeks post-baseline; comparisons were based

on an ANCOVA change from baseline model, with treatment group and geographic region as factors and
baseline value as a covariate.

Copied from Figure 9.

As seen from the figure above, linaclotide treatment separated from placebo treatment
during Week 1 and was sustained across the 12-week treatment period.

3.1.1.2.5.5 Change from Baseline in 12-week Abdominal Pain

Summary of results of analysis of the change from baseline in 12-week abdominal pain is
given below.
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12-Week Abdominal Pain -ITT Population
Study MCP-103-302

Placebo Linaclotide
Visit Statistic (N=403) (N=401)
Baseline Mean 5.535 5.628
sD 1.726 1.738
SEM 0.086 0.087
Median 2.333 2.417
Min, Max 2.92, 10.00 2.92, 10.00
n 403 401
Weeks 1-12 Mean 4.397 3.683
sD 2.054 2.114
SEM 0.102 0.106
Median 4.073 3.400
Min, Max 0.20,9.74 0.00, 9.85
n 403 401
Chanlge from LS Mean Change from Baseline (SE) —-1.070 (0.093) —1.852 (0.093)
BEaseline . FFar :
(ANCOVA Result)  [immelotile - pinesrel ~0.782 (1,019, ~0.549
p-value? < 0.0001

Data source: Section 14, Table 14.4.2.5A

Abdominal pain was measured daily using an 11-point numerical rating scale. The patient's abdominal pain

score for the Treatment Period is the average of the non-missing daily patient assessments of abdominal pain

during the first 12 weeks of the Treatment Perlod.

n = Number of patients in the [TT Population with analysis values at both baseline and during the Treatment

Period

SEM = standard error of the mean, SE = standard error of LS Mean

*  p-value is based on a comparison of linaclotide versus placebo in an ANCOVA model with treatment group
and geographic region as factors and baseline value as a covariate; p-value is less than the threshold value
for statistical significance based on the MCP.

As seen from the table above, the difference between treatment groups was statistically
significant.

Mean abdominal pain during the treatment period is plotted by week and is given below.
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Change from Baseline in Mean Abdominal Pain during Each Week of Treatment
Period (OC) — ITT Population
Study MCP-103-302

0.0-
0.5-
1.0
151
2.0
25
3.0
351
40-

BaCA Y
06080064 500 g600%c0

Change in Abdominal Pain

BL 2 4 6 8 10 12 14 16 18 20 22 24 26
Trial Week

| m286ug O Placebo |

Data Source: Section 14, Table 14.4.2.5C

Weekly p = 0.0001 for linaclotide versus placebo during all weeks post-baseline: comparisons were based
on an ANCOVA change from baseline model, with treatment group and geographic reglon as factors and
baseline value as a covariate.

Copied from Figure 10.

As seen from the figure above, linaclotide treatment separated from placebo treatment
during Week 1 and was sustained across the 26-week treatment period.

3.1.1.2.5.6 Change from Baseline in 12-week Abdominal Discomfort

Summary of results of analysis of the change from baseline in 12-week abdominal
discomfort is given below.
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12-Week Abdominal Discomfort -ITT Population
Study MCP-103-302

Placebo Linaclotide
Visit Statistic (N=403) {N=401)
Baseline Mean 5.980 6.124
sD 1.690 1.699
SEM 0.084 0.085
Median 5.786 6.067
Min, Max 2.08, 10.00 2.47, 10,00
n 403 401
Weeks 1-12 Mean 4.851 4116
sD 1.993 2.094
SEM 0.099 0.105
Median 4,759 3914
Min, Max 0.19, 10.00 0,00, 9.65
n 403 401
Chanlge from LS Mean Change from Baseline (SE) —1.103 (0.092) —1.940 (0.092)
Baseline . iFFar -
(ANCOVA Resuls) hfnggffffdfl.f ieff;fo](%% o ~0:837 (-1.071, ~0.603)
p-value® = 0.0001

Data source: Section 14, Table 14.4.2.6A

Abdominal discomfort was measured daily using an 11-point numerical rating scale. The patient's abdominal

discomfort score for the Treatment Period is the average of the non-missing daily patient assessments of

abdominal discomfort during the first 12 weeks of the Treatment Period.

n = Number of patients in the ITT Population with analysis values at both baseline and during the Treatment

Period

SEM = standard error of the mean, SE = standard error of LS Mean

* p-value is based on a comparison of linaclotide versus placebo in an ANCOVA model with treatment group
and geographic region as factors and baseline value as a covariate: p-value is less than the threshold value
for statistical significance based on the MCP.

As seen from the table above, the difference between treatment groups was statistically
significant.

Mean abdominal discomfort during the treatment period is plotted by week and is given
below.
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Change from Baseline in Mean Abdominal Discomfort During Each
Week of the Treatment Period (OC)--ITT Population)
Study MCP-103-302
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Data Source: Section 14, Table 14.4.2.6C

Weekly p < 0.0001 for linaclotide versus placebo during all weeks post-baseline; comparisons were based
on an ANCOWVA change from baseline model, with treatment group and geographic reglon as factors and
baseline value as a covariate.

Copied from Figure 11.

As seen from the figure above, linaclotide treatment separated from placebo treatment
during Week 1 and was sustained across the 26-week treatment period.

3.1.1.2.5.7 Change from Baseline in 12-week Bloating

Summary of results of analysis of the change from baseline in 12-week bloating is given
below.
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12-Week Bloating -ITT Population
Study MCP-103-302

Placeho Linaclotide
Visit Statistic (N=403) (N=401)
Baseline Mean 6.494 6.650
sD 1.819 1.874
SEM 0.091 0.094
Median 6.500 6.636
Min, Max 1.57, 10.00 0.00, 10.00
n 403 401
Weeks 1-12 Mean 5.445 4.681
SD 2.141 2.239
SEM 0.107 0.112
Median 5.340 4.556
Min, Max 0.22, 10.00 (.00, 10.00
n 403 401
Chanlge from LS Mean Change from Baseline (SE) —1.032 (0.095) —1.914 (0.094)
Baseline / iffer :
(ANCOVA Results) ﬁf’niﬁfg‘t‘fﬂi"f ff;;tbeni%% “ —0.882 (-1.123, —0.641)
p-value® = 0.0001

Data source: Section 14, Table 14.4.2.7TA

Bloating was measured daily using an 11-point numerical rating scale. The patient's bloating score for the

Treatment Period is the average of the non-missing daily patient assessments of bloating during the first

12 weeks of the Treatment Period.

1 = Number of patients in the ITT Population with analysis values at both baseline and during the Treatment

Period

SEM = standard error of the mean, SE = standard error of LS Mean

™ p-value is based on a comparison of linaclotide versus placebo in an ANCOVA model with treatment group
and geographic region as factors and baseline value as a covariate: p-value is less than the threshold value
for statistical significance based on the MCP.

As seen from the table above, the difference between treatment groups was statistically
significant.

Mean bloating during the treatment period is plotted by week and is given below.
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Change from Baseline in Mean Bloating During Each Week of the Treatment
Period (OC)--ITT Population)
Study MCP-103-302

0.0
05-
1.0
15-
20-
2,51
3.0-
3.5
40-

Change in Bloating

6 8 10 12 14 16 18 20 22 24 26
Trial Week

| m266ug O Placebo

Data Source: Section 14, Table 14.4.2.7C

Weekly p < 0.0001 for linaclotide versus placebo during all weeks post-baseline; comparisons were based
on an ANCOVA change from baseline model, with treatment group and geographic reglon as factors and
baseline value as a covarlate.

Copied from Figure 12.

As seen from the figure above, linaclotide treatment separated from placebo treatment
during Week 1 and was sustained across the 26-week treatment period.

3.1.1.2.5.8 Change from Baseline in 12-week Percent of Abdominal Pain-free Days

Summary of results of analysis of the change from baseline in 12-week bloating is given
below.
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12-Week Percent of Abdominal Pain-free Days -ITT Population
Study MCP-103-302

Placeho Linaclotide
Visit Statistic (N=403) (N=401)
Baseline Mean 2.069 2.083
sD 6.332 6.995
SEM 0.315 0.349
Median (.00 0.00
1,03 0.00, 0.00 0.00, 0.00
Min, Max 0.00, 57.14 0.00, 53.85
n 403 40
Weeks 1-12 Mean 6893 12.570
sD 17.349 24.213
SEM 0.864 1.209
Median 0.00 0.00
01,03 0.00, 1.43 0.00, 13.04
Min, Max 0.00, 95.18 0.00, 100.0
n 403 401
Change from Mean 4.825 10.487
Baseline sD 16.638 23.422
SEM 0.829 1.170
Median 0.00 0.00
QL. Q3 0.00, 1.20 0.00, 7.27
Min, Max -55.89,95.18 —51.35, 96.88
n 403 401
p-value® 0.0003

Data source: Section 14, Table 14.4.2.10A

The percent of abdominal pain-free days was calculated as the number of abdominal pain-free days divided by

the total number of days with non-missing daily abdominal pain at its worst assessments, multiplied by 100.

The baseline percent and change from baseline in percent abdominal pain-free days were ranked first,

respectively, and then transformed to normal scores for the ANCOVA analysis.

1 = Number of patients in the ITT Population with analysis values at both baseline and during the Treatment

Period

01 = 25" Percentile, Q3 = 75" Percentile, SEM = standard error of the mean, SE = standard error of LS Mean
p-value is based on a comparison of linaclotide versus placebo in an ANCOVA model with treatment group
and geographic region as factors and baseline value as a covariate, using rank-transformed normal scores;
p-value is less than the threshold value for statistical significance based on the MCP.

As seen from the table above, the difference between treatment groups was statistically
significant.

Mean percentage of abdominal pain-free days during the treatment period is plotted by
week and is given below.
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Mean Percent of Abdominal Pain-free During Each Week of Treatment Period
(OC) —ITT Population
Study MCP-103-302
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Data Source: Section 14, Table 14.4.2.10C

Weekly p-values for Weeks 1 and 3 were = 0.05 and weekly p-values for all other weeks were = 0.0075 for
linaclotide versus placebo during all weeks post-baseline; comparisons were based on an ANCOVA of
rank-transformed normal scores of the change from baseline in abdominal pain-free days. The ANCOVA
model had factors for treatment group and geographic region and rank-transformed normal scores of the
baseline values as covariate.

Copied Figure 13.

As seen from the figure above, linaclotide treatment separated from placebo treatment
during Week 3 and was sustained over the following weeks of the 12-week treatment
period.

3.1.1.2.5.9 6/12 week CSBM +1 Responder

This secondary efficacy endpoint was the number of patients who were 6/12-week CSBM
+1 responders, defined as patients who were CSBM +1 responders for at least 6 of the

12 weeks of the treatment period. This is a component of the fourth primary efficacy
parameter (6/12 week APC +1 responder). For each week in the treatment period, a
weekly CSBM +1 responder was a patient who had at an increase of at least 1| CSBM
from baseline for that week.

Summary of the results of analysis of 6/12 week CSBM +1 responder is given below.
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Secondary Efficacy Analysis: 6/12 Week CSBM + 1 Responders -ITT
Study MCP-103-302

Placebo Linaclotide
(N=103) (N=401)
Description n (26) n (%)
Responder 91 (22.6) 191 (47.6)
Non-Responder 312 (77.4) 210 (52.4)
Difference in Responder Rate (Linaclotide - Placebo) 25.1
Odds Ratio for Response (Linaclotide : Placebo) 3.11
95% CI for Odds Ratio (2.29, 4.21)
p-value = 0.0001

Data Source: Section 14, Table 14.4.2.8A

A 6/12 week CSBM +1 responder was a patient who met the weekly CSBM +1 responder criteria for at least
6 of the first 12 weeks of the Treatment Period.

n = Number of patients within a specific category
N = Number of patients in the ITT Population
CI = Confidence interval

Odds ratio, 95% CIL, and p-value were obtained from the CMH tests controlling for geographic region,
comparing linaclotide versus placebo.

The p-value met the criterion for statistical significance based on the MCP.

As seen from the table above, the percentage of responders in the linaclotide treatment
group was significantly greater than that in the placebo group.

3.1.1.2.5.10 6/12 Week Abdominal Pain Responder

This secondary efficacy endpoint was the number of patients who were 6/12-week
abdominal pain responders, defined as patients who were abdominal pain responders for
at least 6 of the 12 weeks of the treatment period. This is a component of the fourth
primary efficacy parameter (6/12 week APC +1 responder). For each week in the
treatment period, a weekly abdominal pain responder was a patient who had at a decrease
of at least 30% in abdominal pain score from baseline for that week.

Summary of the results of analysis of 6/12 week abdominal pain responder is given
below.

39
Reference ID: 3175600



Secondary Efficacy Analysis: 6/12 Week Abdominal Pain Responders - ITT
Study MCP-103-302

Placebo Linaclotide
(N=403) (N=401)
Description n (%6) n (%)
Responder 139 (34.5) 196 (48.9)
Non-Responder 264 (65.5) 205 (51.1)
Difference in Responder Rate (Linaclotide - Placebo) 14.4
Odds Ratio for Response (Linaclotide : Placebo) 1.82
95% CI for Odds Ratio (1.37, 2.42)
p-value = 0.0001

Data Source: Section 14, Table 14.4.2.9A

A 6/12 week Abdominal Pain Responder was a patient who met the weekly Abdominal Pain Responder criteria
for at least 6 of the first 12 weeks of the Treatment Period.

n = Number of patients within a specific category
N = Number of patients in the ITT Population
CI = Confidence interval

Odds ratio, 95% CI, and p-value were obtained from the CMH tests controlling for geographic region,
comparing linaclotide versus placebo.

The p-value met the criterion for statistical significance based on the MCP.

As seen from the table above, percentage of responders in the linaclotide treatment group
was significantly greater than that in the placebo group.

3.1.1.3 Reviewer’s Comments and Evaluation

3.1.1.3.1 Sensitivity Analyses of 9/12 Week Abdominal Pain and CSBM (APC) 3+1
Responders

Per request, the sponsor performed sensitivity analyses of 9/12 week abdominal pain and
CSBM (APC) 3 + 1 responder.

The results from sensitivity analyses of £ 9/12 week abdominal pain and CSBM (APC) 3
+ 1 responder are given below.
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9/12 Week Abdominal Pain and CSBM (APC) 3+1 Responders
Study MCP-103-302

Analysis PLA LIN Diff P-value
(RFX-PLA)

(LOCF) 18/403 (4.5%) 68/401 (17.0%) 12.5% <0.0001
Completed Case 11/245 (4.5%) 47/253 (18.6%) 14.1% <0.0001
Observed Case 12/400 (3.0%) 51/394 (12.9%) 9.9% <0.0001
Worst Case 1 11/403 (2.7%) 47/401 (11.7%) 9.0% <0.0001
Worst Case 2 169/403 (41.9%) 47/401 (11.7%) -30.2% <0.00001
Worst Case 3 58/403 (14.4%) 51/401 (11.7%) -1.7% 0.5056

Multiple 3.5% 16.4% 12.9% <0.0001
Imputation

Complied from Tables 14.4.1.1D-14.4.1.11 and 14.4.1.1K

P- values were obtained from the CMH tests controlling for geographic region.

The complete case analysis includes only those patients who complete at least 4 IVRS calls for each of the
first 12 weeks of treatment.

The observed case analysis includes only those patients who complete at least 4 IVRS calls for at least one
of the first 12 weeks of treatment.

For worst case analysis 1, patients must complete at least 4 IVARS calls for each of the first 12 weeks of
treatment.

For worst case analysis 2, patients who do not complete at least 4 IVRS call for each of the first 12 weeks
of treatment are handled as follows: patients randomized to Linaclotide are non-responders, while patients
who are randomized to placebo are considered responders.

For worst case analysis 3, for those weeks where patients do not complete at least 4 IVRS calls, patients
randomized to Linaclotide are non-responders, while patients who are randomized to placebo are
considered responders.

The sponsor applied the following definition for Worst Case 1:

*  Worst Case 1: If a patient has less than 4 complete calls for any of the first 12
Treatment Period weeks, that patient will be assumed to be “failed” and defined
as a nonresponder for the trial.

Under the Worst Case 1 method, if a patient had less than 4 complete IVRS calls in any
one of Treatment Period weeks 1 - 12, that patient was defined as a primary efficacy
endpoint non-responder.

In contrast, for the primary efficacy endpoint analysis in the IBS-C trials if a patient had
less than 4 complete IVRS calls for one or more of the Treatment Period weeks 1 - 12,
that patient would be defined as a weekly non-responder for those particular weeks, but
could still be a primary efficacy endpoint responder.

As such, the number of patients classified as primary efficacy endpoint non-responders
under the Worst Case 1 method will be higher than the primary efficacy analysis method
as only those patients who have at least 4 complete [IVRS calls in all 12 Treatment Period
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weeks could potentially be primary efficacy endpoint responders under the Worst Case 1
method.

The sponsor’s worst case 1 analysis is one of “worst cast” analyses. It is more
conservative than the sponsor’s analysis.

As seen from the table above, for 9/12 week abdominal pain and CSBM (APC) 3 + 1
responder was shown by a significantly greater proportion of subjects taking linaclotide
compared with subjects taking placebo in the worst cast 1 analysis. The result was similar
to that obtained by the sponsor.

The sensitivity analysis using observed cases analysis showed similar results.

3.1.1.3.2 Subgroup Analyses of 9/12 Week Abdominal Pain and CSBM (APC) 3+1
Responders

Per this reviewer’s request, the sponsor performed the subgroup analyses of proportion of
9/12 week abdominal pain and CSBM (APC) 3 +1 responders for gender, age, race, BMI
at baseline, and abdominal pain at baseline.

The summary of results of subgroup analyses of proportion of 9/12 week abdominal pain
and CSBM (APC) 3 +1 responders is given below.

Subgroup Analyses of Proportion of 9/12 Week Abdominal Pain
and CSBM (APC) 3+1 Responders (Study MCP-103-302)

Diff
Subgroup Placebo Linaclotidde (LIN-PLA) 95% CI
Gender
Male 3/51 (5.9%) 5/33 (15.2%) 9.3% (8.8%, 9.7%)
Female 9/352 (2.6%) 46/368 (12.5%) 9.9% (9.8%, 10.1%)
Age
<65 12/386 (3.1%) 47/378 (12.4%) 9.3% (9.2%, 9.4%)
>65 0/17 (0.0%) 4/23 (17.4%) 17.4% (16.9%, 17.9%)
Race
White 9/311 (2.9%) 43/316 (13.6%) 10.7% (10.6%, 10.8%)
Black 2/78 (2.6%) 7/70 (10.0%) 7.4%% (7.2%, 7.7%)
Other 1/14 (7.1%) 1/15 (6.7%) -0.4% (-1.1%, 0.1%)
BMI at baseline
<30 kg/m* 7/285 (2.5%) 35/280 (12.5%) 10.0% (9.9%, 10.2%)
>30 kg/m* 5/118 (4.2%) 16/121 (13.2%) 9.0% (8.8%, 9.2%)
Abdominal Pain
at Baseline
<5 4/176 (2.3%) 21/165 (12.7%) 10.4% (10.3%, 10.6%)
>5<8 7/185 (3.8%) 27/189 (14.3%) 10.5% (10.3%, 10.7%)
>8 1/42 (2.4%) 3/47 (6.4%) 4.0% (-3.7%, 4.3%)
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Compiled by this reviewer from Table 14.4.1.1J

As seen from the table above, 9 /12 week abdominal pain and CSBM(APC) 3 + 1
responder were reported by higher proportion of linaclotide subjects for gender, age,
race, and BMI at baseline, abdominal pain at baseline (<5 and > 5 < 8).

3.1.1.3.3 Adequate Relief of Abdominal Pain and CSBM (APC) 3 + 1 Responder
Rates by Week through Week 26

As per request, the sponsor provided tabulation of number of subjects with adequate
relief of abdominal pain and CSBM(APC) 3 + 1 by week through week 26 for ITT
population (see below).

Weekly Abdominal Pain and CSBM (APC) 3 + 1 Responder Rate
by Treatment Group
Intention-to-Treat Population

Study MCP-103-302

StudyMCP-103-302
PLA LIN Diff Chi-square
(LIN-PLA) p-value
Week 1 16/403 (4.0%) 51/401 (12.7%) 8.7% <0.0001
Week 2 20/403 (5.0%) 81/401 (20.2%) 15.2% <0.0001
Week 3 33/403 (8.2%) 88/401 (21.9%) 13.7% <0.0001
Week 4 31/403 (7.7%) 95/401 (23.7%) 16.0% <0.0001
Week 5 37/403 (9.2%) 92/401 (22.9%) 13.7% <0.0001
Week 6 33/403 (8.2%) 97/401 (24.2%) 16.0% <0.0001
Week 7 36/403 (8.9%) 95/401 (23.7%) 14.8% <0.0001
Week 8 27/403 (6.7%) 103/401 (25.7%) 19.0% <0.0001
Week 9 33/403 (8.2%) 85/401 (21.2%) 13.0% <0.0001
Week 10 40/403 (9.9%) 89.401 (22.2%) 12.3% <0.0001
Week 11 33/403 (8.2%) 86/401 (21.4%) 13.2% <0.0001
Week 12 40/403 (9.9%) 103/401 (25.7%) 15.8% <0.0001
Week 13 38/403 (9.4%) 96/401 (23.9%) 14.5% <0.0001
Week 14 35/403 (8.7%) 97/401 (24.2%) 15.5% <0.0001
Week 15 36/403 (8.9%) 86/401 (21.4%) 12.5% <0.0001
Week 16 35/403 (8.7%) 92/401 (22.9%) 14.2% <0.0001
Week 17 41/403 (10.2%) | 92/401 (22.9%) 12.7% <0.0001
Week 18 38/403 (9.4%) 87/401 (21.7%) 12.3% <0.0001
Week 19 43/403 (10.7%) | 92/401 (22.9%)) 12.2% <0.0001
Week 20 36/403 (8.9%) 83/401 (20.7%) 11.8% <0.0001
Week 21 33/403 (8.2%) 88/401 (21.9%) 13.7% <0.0001
Week 22 32/403 (7.9%) 95/401 (23.7%) 15.8% <0.0001
Week 23 36/403 (8.9%) 86/401 (21.4%) 12.5% <0.0001
Week 24 40/403 (9.9%) 82/401 (20.4%) 10.5% <0.0001
Week 25 37/403 (9.2%) 91/401 (22.7%) 13.5% <0.0001
Week 26 27/403 (6.7%) 79/401 (19.7%) 13.0% <0.0001

Compiled by this reviewer from Table 14.4.1.1C.
P-values were obtained by the CMH tests controlling for geographic region.
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As seen from the table above, greater proportions of subjects at almost every week during
the course of the 26- week study in the linaclotide group compared with subjects in the
placebo group was observed.

3.1.1.3.4 Adequate Relief of Abdominal Pain and CSBM (APC) + 1 Responder Rates
by Week through Week 26

As per request, the sponsor provided tabulation of number of subjects with adequate
relief of abdominal pain and CSBM (APC) + 1 by week through week 26 for ITT
population (see below).

Weekly Abdominal Pain and CSBM (APC) + 1 Responder Rate
by Treatment Group
Intention-to-Treat Population

Study MCP -103-302

PLA LIN Diff Chi-square
(LIN-PLA) p-value
Week 1 29/403 (7.2%) 78/401 (19.5%) 12.3% <0.0001
Week 2 46/403 (11.4%) | 115/401 (28.7%) 17.3% <0.0001
Week 3 63/403 (15.6%) | 130/401 (32.4%) 16.8% <0.0001
Week 4 56/403 (13.9%) | 131/401 (32.7%) 18.8% <0.0001
Week 5 73/403 (18.1%) | 141/401 (35.2%) 17.1% <0.0001
Week 6 70/403 (17.4%) | 148/401 (36.9%) 19.5% <0.0001
Week 7 67/403 (16.6%) | 134/401 (33.4%) 16.8% <0.0001
Week 8 64/403 (15.9%) | 133/401 (33.2%) 17.3% <0.0001
Week 9 59/403 (14.6%) | 137/401 (34.2%) 19.6% <0.0001
Week 10 70/401 (17.4%) | 132/401 (32.9%) 15.5% <0.0001
Week 11 68/403 (16.9%) | 133/401 (33.2%) 16.3% <0.0001
Week 12 61/403 (15.1%) | 137/401 (34.2%) 19.1% <0.0001
Week 13 60/404 (14.9%) | 132/401 (32.9%) 18.0% <0.0001
Week 14 56/403 (13.9%) | 125/401 (31.2%) 17.3% <0.0001
Week 15 62/403 (15.4%) | 123/401 (30.7%) 15.3% <0.0001
Week 16 66/403 (16.4%) | 135/401 (33.7%) 17.3% <0.0001
Week 17 57/403 (14.1%) | 129/401 (32.2%) 18.1% <0.0001
Week 18 67/403 (16.6%) | 121/401 (30.2%) 13.6% <0.0001
Week 19 64/403 (15.9%) | 122/401 (30.4%) 14.5% <0.0001
Week 20 68/403 (16.9%) | 123/401 (30.7%) 13.8% <0.0001
Week 21 60/403 (14.9%)) | 130/401 (32.4%) 17.5% <0.0001
Week 22 54/403 (13.4%) | 125/401 (31.2%) 17.8% <0.0001
Week 23 60/403 (14.9%) | 119/401 (29.7%) 14.8% <0.0001
Week 24 59/403 (14.6%) | 114/401 (28.4%) 13.8% <0.0001
Week 25 60/403 (14.9%) | 123/401 (30.7%) 15.8% <0.0001
Week 26 48/403 (11.9%) | 104/401 (25.9%) 14.0% <0.0001

Compiled by this reviewer from Table 14.4.1.4C.
P-values were obtained by the CMH tests controlling for geographic region.

As seen from the table above, greater proportions of subjects at almost every week during
the course of the 26- week study in the linaclotide group compared with subjects in the
placebo group was observed.
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3.1.1.3.5 Monthly Abdominal Pain and CSBM (APC) Responder Rate

The monthly responder is defined that a subject be a weekly responder for at least 2 of
the 4 treatment period weeks for that month.

This reviewer performed analyses of abdominal pain and CSBM (APC) by month.
Subject with missing monthly responder at a specific month was assumed to be “failure”

for that month.

The results from reviewer’s analyses of abdominal pain and CSBM (APC) by month are
given below.

Monthly Abdominal Pain and CSBM (APC) 3 + 1 Responder Rate

by Treatment Group
MCP-103-302
Intention-to-Treat Population
PLA LIN Diff Chi-square
(LIN-PLA) p-value
Month 1 28/403 (6.9%) 97/401 (24.2%) 17.2% <0.0001
Month 2 35/403 (8.7%) 115/401 (28.7%) 20.0% <0.0001
Month 3 43/403 (10.7%) 107/401 (26.7%) 16.0% <0.0001
Month 4 41/403 (10.2%) 100/403 (24.9%) 14.7% <0.0001
Month 5 47/403 (11.7%) 98/401 (24.4%) 12.7% <0.0001
Month 6 40/403 (9.9%) 99/401 (24.7%) 14.8% <0.0001

Compiled by this reviewer from Table 14.4.3.24C.
P-values were obtained by the CMH tests controlling for geographic region.

As seen from the tables above, for monthly abdominal pain and CSBM (APC) 3 + 1
responders, greater proportions of subjects at every month during the course of the 6-
month study in the linaclotide group compared with subjects in the placebo group was
observed.

Monthly Abdominal Pain and CSBM (APC) + 1 Responder Rate

by Treatment Group
MCP-103-302
Intention-to-Treat Population
PLA LIN Diff Chi-square
(LIN-PLA) p-value
Month 1 36/403 (13.9%) 136/401 (33.9%) 20.0% <0.0001
Month 2 72/403 (17.9%) 152/401 (37.9%) 20.0% <0.0001
Month 3 75/403 (18.6%) 154/401 (38.4%) 19.8% <0.0001
Month 4 69/403 (17.1%) 143/401 (35.4%) 18.6% <0.0001
Month 5 73/403 (18.1%) 143/401 (35.4%) 17.6% <0.0001
Month 6 65/403 (16.1%) 134/401 (33.4%) 17.3% <0.0001

Compiled by this reviewer from Table 14.4.3.27C.

P-values were obtained by the CMH tests controlling for geographic region.

As seen from the tables above, for monthly abdominal pain and CSBM (APC) + 1
responder, greater proportions of subjects at every month during the course of the 24-
week study in the linaclotide group compared with subjects in the placebo group was
observed.
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3.1.1.3.6 Sustained Efficacy — Monthly Abdominal Pain and CSBM (APC)
Responder

3.1.1.3.6.1 Sustained Efficacy — At Last 2 of 3 Months
For sustained efficacy, the commonly used primary efficacy endpoint for IBS is “overall
responder.” A subject was considered an overall responder if the subject was a monthly

responder for at least two out of any three months during 12-week study.

This reviewer performed analysis of overall responder for abdominal pain and CSBM
(APC) 3 + 1 and abdominal pain and CSBM (APC) + 1. The results are given below.

Reviewer’s Overall Responder Analysis by Treatment Group

MCP-103-302
Intention-to-Treat Population
Endpoint PLA LIN Diff p-value
N=403 n=401 (LIN-PLA)

Abdominal Pain and

CSBM (APC)3+1 32 (7.9%) 106 (26.4%) 18.5% <0.0001
> 2 Months

Abdominal Pain and

CSBM (APC) +1 65 (16.1%) 150 (37.4%) 21.3% <0.0001
> 2 Months

Compiled by this reviewer from Table 14.4.3.24A and Table 14.-4.3.27A.
P-values were obtained by the CMH tests controlling for geographic region.

As seen from the table above, for overall responder for abdominal pain and CSBM
(APC) 3 + 1 and abdominal pain and CSBM (APC) + 1, greater proportions of subjects in
the linaclotide group compared with subjects in the placebo group was observed.

3.1.1.3.6.2 Sustained Efficacy — All 3 Months
For sustained efficacy, a subject was considered an overall responder if the subject was a
monthly responder for all 3 months during 12-week study. This definition is more

stringent than previous definition for overall responder (at least 2 of 3 months).

This reviewer performed analysis of overall responder for abdominal pain and CSBM
(APC) 3 + 1 and abdominal pain and CSBM (APC) + 1. The results are given below.
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Reviewer’s Overall Responder Analysis by Treatment Group

MCP-103-302
Intention-to-Treat Population
Endpoint PLA LIN Diff p-value
N=403 n=401 (LIN-PLA)

Abdominal Pain and

CSBM (APC)3 +1 15 (3.7%) 66 (16.5%) 12.8% <0.0001
= 3 Months

Abdominal Pain and

CSBM (APC) +1 30 (7.4%) 98 (24.4%) 17.0% <0.0001
= 3 Months

Compiled by this reviewer
P-values were obtained by the Fisher’s Exact test.

As seen from the table above, for overall responder for abdominal pain and CSBM
(APC) 3 + 1 and abdominal pain and CSBM (APC) + 1, greater proportions of subjects in
the linaclotide group compared with subjects in the placebo group was observed.

3.1.1.3.7 Reviewer’s Comments on Sponsor’s Controlling for Multiplicity for
Primary and Secondary Efficacy Parameter

The sponsor used 5-step serial gatekeeping multiple comparison procedure to control
type 1 family-wise error rate for testing the primary and secondary efficacy parameters.

The overall type I family-wise error rate for testing the primary and secondary efficacy
parameters was controlled at the 0.05 significance level using the following 5-step serial
gatekeeping multiple comparisons procedure (MCP). Following this MCP, progression to
the next step only occurred if all individual null hypotheses within a step were rejected
and the previous step(s) were all rejected at the step-specific overall significance level. If
all null hypotheses within a step were not rejected, the statistical tests corresponding to
all subsequent steps were considered not statistically significant. All hypothesis tests
were two-sided.

1. The first step tested the 4 primary efficacy parameters using a fixed sequential testing
method. The 4 primary efficacy parameters were each tested at the 0.05 significance
level in the following fixed sequence:

1. 9/12 Week APC 3+1 Responder

2. 9/12 Week CSBM 3+1 Responder

3. 9/12 Week Abdominal Pain Responder
4. 6/12 Week APC +1 Responder

If a null hypothesis was not rejected (i.e., p-value > 0.05), all subsequent statistical
tests were not considered statistically significant.

2. The second step tested the following 4 secondary parameters:
* Change from baseline in 12-week CSBM Frequency Rate
* Change from baseline in 12-week SBM Frequency Rate
* Change from baseline in 12-week Stool Consistency
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* Change from baseline in 12-week Severity of Straining

These 4 secondary parameters were tested using an overall type I error rate of 0.05 by
means of a Hochberg procedure (22) to control for multiple parameters within this
step.

3. The third step tested the following 3 secondary parameters:
* Change from baseline in 12-week Abdominal Pain
* Change from baseline in 12-week Abdominal Discomfort
* Change from baseline in 12-week Bloating

These 3 secondary parameters were tested using an overall type I error rate of 0.05 by
means of a Hochberg procedure (22) to control for multiple parameters within this
step.

4. The fourth step tested the following 2 secondary parameters:
*  6/12 Week CSBM +1 Responder
*  6/12 Week Abdominal Pain Responder

These 2 secondary parameters were tested using an overall type I error rate of 0.05 by
means of a Hochberg procedure to control for multiple parameters within this step.

5. The fifth step tested the following single secondary parameter:
* Change from baseline in 12-week Percent of Abdominal Pain-free Days

This secondary parameter was tested using a type I error rate of 0.05.
This reviewer’s comments on this gatekeeping procedure were

The sponsor’s gatekeeping procedure was not appropriate. The Hochberg
procedure is generally not recommended for sequential testing. It is not
assumption free. Furthermore, it is known to provide overall a-control for
independent and for certain types of positive correlated endpoints. But its
properties for other types of dependent endpoints are not fully known. Various
simulation experiments indicate that this method generally controls the overall
Type 1 error rate for positive correlated endpoints but fails to do so for some
negatively correlated endpoints.

The sponsor should use a Bonferroni based gatekeeping procedure to test all
endpoints in the primary family and proceed to the secondary family of endpoints
only if there has been statistical success in the primary family.

Furthermore, since p-values for most secondary endpoints were very small (<0.001), all
secondary endpoints would pass any statistical procedure for controlling the type 1 error
for multiplicity.
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3.1.1.3.8 Reviewer’s Comments on Results of Secondary Efficacy Endpoints

The sponsor's pre-specified analysis for the secondary endpoints was based on a
modeling approach (ANCOVA) using all data for each week 1-12. The term "treatment
overall" refers to an average treatment effect over the 12 weeks of the study. b

3.1.2 Study LIN-MD-31
3.1.2.1 Study Design

This study was a phase 3, randomized, double-blind, placebo-controlled, parallel-group
trial of linaclotide administered orally for 12 Weeks followed by a 4-Week randomized
withdrawal period in patients with Irritable Bowel Syndrome with Constipation (IBS-C).
A total of 118 centers (111 in the United States, 7 in Canada) enrolled patients into the
study.

The objective of this trial was to determine the efficacy and safety of linaclotide
administered to patients with irritable bowel syndrome with constipation (IBS-C).

This study was designed for comparing a 266 pg/day dose of linaclotide with placebo in
patients who met modified Rome II criteria for IBS-C. An interactive voice response
system (IVRS) was used by study sites to randomize patients, supply study drug, and
record the patient diary information.

As shown 1in the figure below, the trial consisted of up to 21 days of screening (screening
period), 14 to 21 days of pretreatment (pretreatment period), 12 weeks of double-blind
treatment (treatment period), and a 4-week double-blind randomized withdrawal (RW)
period.

During the screening period the patient’s eligibility for entry into the pretreatment period
was determined. Any over-the-counter or prescription laxatives, suppositories, or enemas,
and any herbal or natural agents used to treat IBS-C were to be discontinued prior to the
calendar day before the pretreatment visit (Visit 2). Likewise, non-steroidal
anti-inflammatory drugs (NSAIDs), if taken for abdominal pain or discomfort, and any
medicines used to treat diarthea were also to be discontinued prior to the calendar day
before the pretreatment visit. Other prohibited medicines (defined in the study protocol)
were not to be taken starting from 14 calendar days before the pretreatment visit. During
the pretreatment period patients provided qualifying bowel habit, abdominal symptom
severity, and rescue medicine information (through the IVRS). At the end of the
pretreatment period (Randomization Visit; Visit 3), patients meeting the entry criteria for
this trial were randomized to 1 of 2 double-blind treatment groups: 266 pg linaclotide, or
placebo (1:1).
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Patients continued to provide IVRS diary data throughout the double-blind treatment
period. Patients who completed the 12-week treatment period entered the RW period,
during which patients who had been treated with linaclotide were re-randomized to either
266 ng linaclotide or placebo (1:1) and patients who had been treated with placebo were
allocated to 266 pg linaclotide.

|
Screening Fratreatment Rand smized

Period Peried Treatment Period Withdrawal Period
“ > T —
FW Day 1 o BW
Up o 21 davs 14121 days Day 1 to Day 34 Day 28
Week ? Visit  Wesk 4 Visit  Week 8 Visit RW Week 2 Visit
(Day 15=3) (Day20+3 (Day37=3) (BW Day 15+ 3)
Sereening Visit Fretreatment Randsmizatisn Emnd of Treatment  End-«f-Trial
(Diay -42 1o Day Visit Visit Feried Visit Visit
-15) (Day -21 w0 Dy 1) Dayii=3 (B Day
Diay -14) BEW Day 1) 0=3)

266 pg Linaclotide
266 pg Linaclotide

E'-.—Ehg

Mo Treatmsent

Placeka | 266 ug Linaclotide

Mode: there 15 no Day 0
FW= Fandomiizad Withdrawal

Copied from Figure 9.1.3-1

Linaclotide doses reflect total linaclotide content, rather than total peptide content
presented in the protocol. Total linaclotide content doses of 133 pg and 266 ug
correspond to total peptide content doses of 150 pg and 300 pg, respectively.

Patients were included if they met the following criteria:

* Males and females aged 18 years and older

» Patient reported abdominal discomfort or pain that had two or more of the following
three features for at least 12 weeks, which need not be consecutive, in the 12 months
before the Screening Visit (Visit 1) or before starting chronic treatment with
tegaserod or lubiprostone:
(1) Relieved with defecation;
(2) Onset associated with a change in frequency of stool;
(3) Onset associated with a change in form (appearance) of stool.

» Patient reported < 3 bowel movements (BMs) per week, with each BM occurring in
the absence of laxative/enema/suppository use during the preceding 24 hours and had
1 or more of the following symptoms for at least 12 weeks, which need not be
consecutive, in the preceding 12 months:
(1) Straining during > 25% of BMs;
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(2) Lumpy or hard stools during > 25% of BMs; and
(3) Sensation of incomplete evacuation during > 25% of BMs.

+ Patient had an average score > 3.0 for abdominal pain at its worst as reported in the
IVRS using an 11-point numerical rating scale (NRS) during the 14 calendar days
before the start of the treatment period.

In addition, patients had to report an average of < 3 complete spontaneous BMs (CSBMs)
per week and 5 or fewer spontaneous BMs (SBMs) per week by the IVRS during the 14
days before the start of the treatment period, and be compliant with IVRS completion by
adequately responding to IVRS questions on 10 or more of the 14 days before the start of
the treatment period. An SBM was defined as a BM that occurred in the absence of
laxative, enema, or suppository use on either the calendar day of the BM or the calendar
day before the BM. A CSBM was defined as an SBM that was associated with a sense of
complete evacuation.

Patients were excluded for any of the following reasons:

(1) They reported loose (mushy) stools for > 25% of their BMs during the 12 weeks
before the Screening Visit;

(2) During the Pretreatment Period, they reported a Bristol Stool Form Scale (BSFS)
score of 7 for any SBM or a BSFS score of 6 for more than 1 SBM;

(3) Patient used rescue medicine (bisacodyl tablet or suppository) or any other laxative,
suppository, or enema, on the calendar day before or the calendar day of the start of
the Treatment Period (i.e., before the Randomization Visit).

The primary efficacy assessments were abdominal pain and BMs that met the criteria for
CSBMs, based on the IVRS information.

3.1.2.2 Sponsor’s Analysis

Overall, 803 patients were randomized to treatment; two patients were randomized at
more than 1 study center but were only counted once A total of 802 patients received
double-blind study drug and were included in the Safety Population, and 800 patients had
at least 1 post-randomization entry of the primary efficacy assessment and were included
in the ITT Population. A total of 647 patients entered the RW period of the study, 645 of
whom received at least 1 dose of study drug and were included in the RW Population.
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Patient Population
Study LIN-MD-31

Patients screened = 2424

Screen failures = 456

Pretreatment failures = 1135

Placebo Linaclotide Total
Patients randomized 397 406 803
Safety Population 396 406 802
Intent-to-Treat Population 395 403 800
Entered RW period 335 312 647

BEW = randomized withdrawal.
Source: Table 14.1.1 and Table 14.1.2.

Overall, 80.6% of patients completed the double-blind treatment period in the study. A
greater percentage of patients treated with linaclotide discontinued from the study than
did patients treated with placebo (23.2% vs. 15.6%). This difference was a reflection of
the higher percentage of patients treated with linaclotide who discontinued as a result of
an AE (7.9% vs. 2.5%; p = 0.0007).

Number (%) of Patients Discontinued From the Study during the Double-Blind
Treatment Period—Randomized Population
Study LIN-MD-31

Placebo Lr'rmdarﬁfe Total Povalue
{N=2307) (V= 406) (N=25803)
n (%) 1 (%a) 1 (%a)
Completed treatment period 335 (344 312 (76.8) 647 (80.6)
Discentinued from treatment period 62 (15.6) 04 (23.2% 156(19.4) 0.0074
Reason for discontinuation
Adverse event 10(2.3) 32{79) 42(32) 0.0007
Protocol violation 923 10(2.5) 1924 1.0000
Withdrawal of consent 25(6.3) 23(6.2) 30(6.2) 1.0000
Lost to follow-up 10(2.3) 17(4.2) 2734 0.2405
Insufficient therapeutic response 4010 5(1.2) o111y 1.0000
Other 4(1.0) 5(L. 9(1L.1) 1.0000

P-values for comparizon of Imaclotide with placebe used the Fisher exact test.
Source: Table 14.1.3A

A total of 120 patients had protocol deviations that fell into at least 1 of these 4 classes;

among these patients there were 28 class 1 deviations, no class 2 deviations, and 6 class
3 deviations, and 88 class 4 deviations.
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3.1.2.2.1 Planned Analysis

The primary efficacy assessments were abdominal pain and BMs that met the criteria for
CSBMs, based on the IVRS information.

There were four primary efficacy parameters:

* 9/12 week APC (abdominal pain and CSBM) 3+1 responder
This patient met the weekly APC 3+1 responder criteria for at least 9 out of the 12
week of the treatment period. A weekly APC 3+1 responder was a patient who had
at least 3 CSBMs and an increase of at least 1 CSBM from baseline, and a decrease
of at least 30% in the mean abdominal pain score, during a particular week.

*  9/12 week CSBM 3+1 responder
This patient met the weekly CSBM 3+1 responder criteria for at least 9 out of the
12 weeks of the treatment period. A weekly CSBM 3+1 responder was a patient
who had at least 3 CSBMs and an increase of at least | CSBM from baseline during
a particular week.

* 9/12 week abdominal pain responder
This patient met the weekly abdominal pain responder criteria for at least 9 out of
the 12 weeks of the treatment period. A weekly abdominal pain responder was a
patient who had a decrease of at least 30% in the mean abdominal pain score from
baseline during a particular week.

*  6/12 week APC +1 responder
This patient met the weekly APC +1 responder criteria for at least 6 out of the 12
week of the treatment period. A weekly APC +1 responder was a patient who had
an increase of at least | CSBM from baseline, and a decrease of at least 30% in the
mean abdominal pain score, during a particular week.

For each primary efficacy parameter, a patient had to have > 4 complete IVRS calls for a
particular treatment period week to be considered a responder for that week.

The secondary efficacy parameters based on the IVRS calls were:
» Change from baseline in 12-week CSBM frequency rate
* Change from baseline in 12-week SBM frequency rate
* Change from baseline in 12-week stool consistency
* Change from baseline in 12-week severity of straining
* Change from baseline in 12-week abdominal pain
* Change from baseline in 12-week abdominal discomfort
* Change from baseline in 12-week bloating
» Change from baseline in 12-week percent of abdominal pain-free days
* 6/12 week CSBM +1 responder (i.e., a patient who had an increase of at least 1
CSBM from baseline per week for 6 of the 12 weeks of treatment)
* 6/12 week abdominal pain responder

The consistency of each BM was assessed by patients using the 7-point ordinal BSFS
(1 = separate hard lumps like nuts [difficult to pass]; 2 = sausage shaped but lumpy;
3 = like a sausage but with cracks on surface; 4 = like a sausage or snake, smooth and
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soft; 5 = soft blobs with clear-cut edges [passed easily]; 6 = fluffy pieces with ragged
edges, a mushy stool; 7 = watery, no solid pieces [entirely liquid]).

Straining is measured on a 5-point ordinal scale where a value of 1 is “not at all” and a
value of 5 is “an extreme amount.”

Abdominal pain at its worst (in the last 24 hours) is based on an 11-point NRS scale
where a value of 0 is “none” and a value of 10 is “very severe.”

Abdominal discomfort is based on an 11-point NRS scale where a value of 0 is “none”
and a value of 10 is “very severe.”

Bloating was based on an 11-point NRS scale where a value of 0 is “none” and a value of
10 is “very severe”.

All efficacy analyses during the treatment period were based on the Intent-to-Treat
Population, which included all randomized patients who received at least 1 dose of study
drug during the double-blind treatment period, and who had at least 1 post-randomization
entry of the primary efficacy assessment (i.e., the assessment of abdominal pain at its
worst or daily IVRS information that determined whether an SBM was a CSBM).

For the RW period and the combined 16-week treatment + RW periods, efficacy analyses
were based on the RW Population, which included all patients who were registered in
IVRS to enter the RW period and who received at least 1 dose of study drug during the
RW period.

For each of the primary efficacy parameters, the proportion of responders in the
linaclotide group was compared to the proportion in the placebo group using the
Cochran-Mantel-Haenszel (CMH) test controlling for geographic region. The number and
percentage of responders for each treatment group, the difference in responder rates
between the linaclotide group and the placebo group, odds ratio, the corresponding
confidence intervals, and the two-sided p-values associated with the CMH tests were
presented.

All secondary efficacy parameters were based on the 12-week treatment period. The
dichotomous secondary efficacy parameters were analyzed using a CMH test controlling
for geographic region. All continuous secondary efficacy parameters (‘“change from
baseline”) were analyzed using an analysis of covariance (ANCOVA) model with fixed
effect terms for treatment group and geographic region and the patient’s corresponding
baseline value of the parameter as a covariate. Least squares means for each treatment
group, difference in least squares means between linaclotide treatment and placebo
treatment, associated 2-sided 95% confidence interval for the differences in least squares
means, and the corresponding p-value were reported. In addition to inferential and
descriptive statistics, results for the secondary efficacy parameters were also displayed
graphically by plotting the distribution of responses by treatment group to more fully
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characterize the treatment effect. Corresponding weekly summary statistics were also
provided.

The overall type I family-wise error rate for testing the primary and secondary efficacy
parameters was controlled at the 0.05 significance level using a 5-step serial gatekeeping
multiple comparisons procedure.

The overall type I family-wise error rate for testing the primary and secondary efficacy
parameters was controlled at the 0.05 significance level using the following 5-step serial
gatekeeping multiple comparisons procedure (MCP). Following this MCP, progression to
the next step only occurred if all individual null hypotheses within a step were rejected
and the previous step(s) were all rejected at the step-specific overall significance level. If
all null hypotheses within a step were not rejected, the statistical tests corresponding to
all subsequent steps were considered not statistically significant. All hypothesis tests
were two-sided.

1. The first step tested the 4 primary efficacy parameters using a fixed sequential testing
method. The 4 primary efficacy parameters were each tested at the 0.05 significance
level in the following fixed sequence:

1. 9/12 Week APC 3+1 Responder

2. 9/12 Week CSBM 3+1 Responder

3. 9/12 Week Abdominal Pain Responder
4. 6/12 Week APC +1 Responder

If a null hypothesis was not rejected (i.e., p-value > 0.05), all subsequent statistical
tests were not considered statistically significant.

2. The second step tested the following 4 secondary parameters:
» Change from baseline in 12-week CSBM Frequency Rate
* Change from baseline in 12-week SBM Frequency Rate
» Change from baseline in 12-week Stool Consistency
* Change from baseline in 12-week Severity of Straining

These 4 secondary parameters were tested using an overall type I error rate of 0.05 by
means of a Hochberg procedure (22) to control for multiple parameters within this
step.

3. The third step tested the following 3 secondary parameters:
* Change from baseline in 12-week Abdominal Pain
* Change from baseline in 12-week Abdominal Discomfort
* Change from baseline in 12-week Bloating

These 3 secondary parameters were tested using an overall type I error rate of 0.05 by
means of a Hochberg procedure (22) to control for multiple parameters within this
step.
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4. The fourth step tested the following 2 secondary parameters:
*  6/12 Week CSBM +1 Responder
*  6/12 Week Abdominal Pain Responder

These 2 secondary parameters were tested using an overall type I error rate of 0.05 by
means of a Hochberg procedure to control for multiple parameters within this step.

5. The fifth step tested the following single secondary parameter:
* Change from baseline in 12-week Percent of Abdominal Pain-free Days

This secondary parameter was tested using a type I error rate of 0.05.
All confidence intervals were 2-sided 95% confidence intervals.

For this trial, the sample size was planned to be approximately 800 patients, with

400 patients randomized to each of the two treatment groups: 266 pg linaclotide and
placebo. This sample size was based on consideration of the overall efficacy results of
study MCP-103-202, a 12-week, Phase 2b, double-blind, randomized study in 420 IBS-C
patients. However, there are differences between that Phase 2b study and Study
LIN-MD-31 that had the potential to impact responder rates, most notably the increased
availability of rescue medicine and the modification to the wording, scale, and responder
definition of the IVRS daily abdominal pain at its worst assessment. Given the unknown
impact of these differences in study design between the Phase 2b study and LIN-MD-31,
it was deemed appropriate to have a larger sample size than may be indicated by solely
considering the Phase 2b power calculation results. Table below summarizes the overall
responder rate estimates for the primary efficacy parameters used in the power and
sample size calculations for this trial.

Primary Efficacy Parameters Power Calculations: 266 pg Linaclotide Dose
Estimates
Study LIN-MD-31

I Mulriplicity
Primary Efficacy Parameters Pm.wbﬂ 2615 HE A c:-m{naf Adinsted
Estimaie Estimate Power P,

ower
1) 912 Week APC 3+1 Responder 10.0% 24.0% 00% = 00%
2} 912 Week CSBM 3+1 Responder 12 5% 28.0% 00% = 00%
3) 912 Week Abdominal Pain Responder 25.0% 45.3% 00% = 00%
4} 6/12 Week APC +1 Responder 27.5% 40 3% 00% = 00%

Mote: The primary efficacy parameter rate estimates for placebo and linaclotide 266 pg are based on Phase 2b
responder rates from the placebo and the linaclotide 266 pg dose groups, respectively. incorporating the
4-complete-IVES-call ertenia. For each parameter, the nomumal power 13 the probability of the p-value for the
treatment group companson being = 0.05. The multiplicity adjusted power estimates are based on 100,000
computer simulations that incorporate the fixed sequential testing method described in Section 9.7.1.5.3.

Copied from Table CSR 9.7.2-1

With 400 randomized patients per treatment group arm, and using the responder
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estimates from Phase 2b as presented in Table above, the adjustments for multiplicity
and a two-sample Chi-square two-sided test at the 5% significance level, the power to
reject all 4 primary efficacy parameters is greater than 99% (equivalent to rejecting the
6/12 week APC +1 responder parameter due to the fixed sequential testing procedure
methodology). The nominal power for each of the individual primary efficacy parameters
is also provided in Table above.

Based on more conservative estimates for linaclotide responder rate (i.e., by pooling all
linaclotide doses rather than just using the linaclotide dose of 266 pg from the Phase 2b
IBS-C study), the power estimates for the 4 primary efficacy parameters with 400
randomized patients per treatment group arm are provided in Table above. Overall,

the power to reject all 4 primary efficacy parameters is > 85%

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 Tables 3 and 4.

As seen from Appendix Table 3, demographics and baseline characteristics were
comparable between treatment groups.

As seen from Appendix Table 4, the patients treated with linaclotide had lower mean
BSFS scores and higher mean straining scores at baseline relative to patients treated with
placebo.

The most commonly used concomitant medications (> 5%) were generally similar
between the treatment groups, and were typical for this patient population.

In the safety population, the median age of subjects was 44 years. Most subjects were
white (77%), and the majority were female (91%).

Compliance rates (patients with > 80% complete calls) were 73.2% for patients treated
with placebo and 71.1% for patients treated with linaclotide.

3.1.2.2.3 Sponsor’s Analysis of Primary Efficacy Variable

The primary endpoint was the number of patients who were 9/12 week APC 3+1
responders, defined as patients who were APC 3+1 responders for at least 9 of the 12
weeks of the treatment period. For each week in the treatment period, a weekly APC 3+1
responder was a patient who had at least 3 CSBMs for the week and an increase of at
least 1 CSBM from baseline for that week, and also had a decrease of at least 30% in the
mean abdominal pain score for that week.

The result from analysis of 9/12 week abdominal pain and CSBM (APC) 3+1
responders in the ITT population is given below.
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Primary Efficacy Analysis: 9/12 Week Abdominal Pain and CSBM (APC) 3+1
Responders—ITT Population
Study LIN-MD-31

Placebo Linaclotide Statistics
(N=393) (N=403) '
Responder, n (%) 3D 40 (12.1)
MNonresponder. n ({%a) 375 (940 356 (87.9)
Difference in responder rate . . 70
{linaclotide — placebo) -
Odds ratio (95% CT) — — 2.60(1.51. 447
P-value — — 0.0004

A 912 week APC 3+1 responder was a patient who met the weekly APC 3+1 responder criteria for at least 9 of the
12 weeks of the double-blind treatment period.

Odds ratios, 95%: CT and p-values were obtained from the Cochran-hantel-Haenszel method contrelling for geographic
region.

The p-value met the criterion for statistical sigmificance based on the multiple comparison procedure.

CI = confidence interval; CSBM = complete spontansons bowel movement; ITT = intent-to-treat; N = population size;
n = number of respenders within a group.

Source: Table 14.4.1.1.

As seen from the table above, the percentage of responders in the linaclotide treatment
group was over twice that in the placebo group (12.1% vs. 5.1%).

3.1.2.2.4 Sponsor’s Analysis of Other Three Primary Efficacy Variable

The next two primary efficacy parameters (9/12 week CSBM 3+1 responders and

9/12 week abdominal pain responders) are the separate components of the first primary
efficacy parameter. 9/12 week CSBM 3+1 responders was defined as patients who were
CSBM 3+1 responders for at least 9 of the 12 weeks of the treatment period, and 9/12
week abdominal pain responders was defined as patients who were abdominal pain
responders for at least 9/12 week of the treatment period.

The results from analysis of 9/12 week abdominal pain and CSBM (APC) 3+1 and 9/12
abdominal pain responder endpoints in the ITT population are given below.
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Primary Efficacy Analysis: 9/12 Week CSBM 3+1 Responders

ITT Population
Study LIN-MD-31

1’1':5 f;g‘; ) ‘E,Tff?ggf Statisfics
Responder, n {%a) 23(6.3) 79(19.5)
Nonresponder, 1 (%) 370 (93.7) 326 (80.5)
Difference in responder rate L o 132
{linaclotide — placebo)
Odds ratio (95% CT) — — 3.65(2.26, 5.88)
P-value — — = (.0001

A 9/12 week CSBM 3+1 responder was a patient who met the weekly CSBM 3+1 responder criteria for at least 9 of the
12 weeks of the double-blind treatment peniod.

Odds ratios, 95% CT and p-values were obtained from the Cochran-Mantel-Haenszel method contrelling for geographic
region.

The p-value met the criterien for statistical significance based on the multiple comparison procedure.

CI = confidence interval; CSBM = complete spontaneons bowel movement; ITT = intent-to-treat; N = population size;
n = number of responders within a group.

Source: Table 14.4.1.2.

Primary Efficacy Analysis: 9/12 Week Abdominal Pain Responders
ITT Population
Study LIN-MD-31

Placebo Linaclotide Statistics

(N =2305) (N=403) '
Responder, n (%a) 107 (27.1) 139 (34.3)
Nonresponder, n (%) 288(72.0) 266 (65.7)
Difference in responder rate . . 71
{linaclotide — placebo) o
Odds ratio (95% CI) — — 1.41(1.04 191
P-value — — 0.02562

A 9/12 week abdominal pain responder was a patient who met the weekly abdominal pain responder criteria for at least
9 of the 12 wesks of the double-blind treatment peniod.

Odds ratios, 93%: CI and p-values were obtained from the Cochran-hMantel-Haenszel method contrelling for geographic
Tegion.

The p-value met the criterion for statistical significance based on the multiple comparison procedure.

CI = confidence mterval; ITT = mtent-to-treat; ¥ = population size; n = munber of responders withm a group.

Scurce: Table 14.4.1.3.

As seen from tables above, the percentage of 9/12 Week CSBM 3+1 responders in the
linaclotide treatment group was statistically significantly higher than that in the placebo
group). The percentage of 9/12 week abdominal pain responders in the linaclotide
treatment group was also statistically significantly higher than that in the placebo group.

The fourth primary efficacy endpoint, 6/12 week APC +1 responder was defined as

this patient met the weekly APC +1 responder criteria for at least 6 out of the 12 week of
the treatment period. A weekly APC +1 responder was a patient who had an increase of
at least 1 CSBM from baseline, and a decrease of at least 30% in the mean abdominal
pain score, during a particular week.
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The results from analysis of 6/12 week abdominal pain and CSBM (APC) +1 endpoint in
the ITT population is given below.

Primary Efficacy Analysis: 6/12 Week APC+1 Responders - ITT Population
Study LIN-MD-31

Placebo Linaclotide Stafistics

(N =303) (N = 403) '
Responder, n (%) 832100 136 (33.6)
MNonresponder, n (%) 312{79.0) 269 (66.4)
Difference in responder rate . . 126
{linaclotide — placebo) -
Odds ratio (953% CI) — — 1.93 (1.40, 2.66)
P-value — — < (0.0001

A 612 week APC +1 responder was a patient who met the weekly APC +1 responder critena for at least § of the
12 weeks of the double-blind treatment period.

Crdds ratios, 95% CI and p-values were obtained from the Cochran-Mantel-Haenszel method contrelling for geographic
region.

The p-value met the criterion for statistical sigmificance based on the multiple comparison procedure.

CI = confidence interval; ITT = intent-to-treat; IN = pepulation size; n = number of responders within a group.

Source: Table 14.4.1.4.

As seen from the table above, the percentage of 6/12 week APC +1 responders was
33.6% compared with 21.0% in the placebo group (p < 0.0001).

3.1.2.2.5 Sponsor’s Analyses of Secondary Variables

The secondary efficacy parameters based on the IVRS calls were:
* Change from baseline in 12-week CSBM frequency rate
* Change from baseline in 12-week SBM frequency rate
* Change from baseline in 12-week stool consistency
* Change from baseline in 12-week severity of straining
* Change from baseline in 12-week abdominal pain
* Change from baseline in 12-week abdominal discomfort
* Change from baseline in 12-week bloating
+ Change from baseline in 12-week percent of abdominal pain-free days
* 6/12 week CSBM +1 responder (i.e., a patient who had an increase of at least 1
CSBM from baseline per week for 6 of the 12 weeks of treatment)
* 6/12 week abdominal pain responder

3.1.2.2.5.1Change from Baseline in 12-week CSBM Frequency Rate

Summary of results of analysis of the change from baseline in 12-week CSBM frequency
rate (i.e., weekly CSBM frequency rate over the 12-week treatment) is given below.
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12-Week CSBM Frequency Rate — I'TT Population
Study LIN-MD-31

Visit Sratistic Placebo (N =2303) Linaclotide (N = 4035)
Mean 0.238 0.203
5D 0.505 0.457
Baseline SEM 0.025 0023
Median 0.000 0.000
Min, max 0.00, 2.90 0.00,2.43
n 303 405
Mean 1.040 2.568
sD 1413 3088
Treatment overall SEM 007 0.153
Median 0.335 1.490
Min, max 000, 8.62 0.00, 1654
n 303 405
LSMC from baseline (SE) 0.705(0.128) 22720127
ANCOVA results LSMD (95% CT) — 1568 (1241, 1.893)
P-value" — = 0.0001

a  P-values are based on a companson of linaclonide versus placebo m an ANCOWVA model with treatment group and
geographic region factors and baseline value as covariate.

ANCOWVA = analysis of covarance; CT= confidence interval, CSBM = complete spontaneous bowel movement;
ITT = intent-to-treat; LSMC = least squares mean change; LSMD = least squares mean difference (relative to
placebo); max = maximum; min = minimum; N = population size; n = mumber of patients with analysis values at
both baseline and a specific time point.

Source: Table 144214

As seen from the table above, the difference between treatment groups was statistically
significant.

Mean CSBM frequency rate during the treatment period is plotted by week and is given
below.
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Mean CSBM Rate during Each Week of Treatment Period (OC) —ITT
Study LIN-MD-31
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Weekly p-values = 0.0001 for all linaclotide measurements versus placebo; comparisons were based on an ANCOVA
change from baseline model with treatment group and geograplic region factors and baseline value as covariate.
ANCOVA = analysis of covanance; CSBM = complete spontaneous bowel movement; ITT = intent-to-treat;

0OC = observed cases.
Source: Table 14.4.2.1B.

Copied from Figure 11.4.1.3.1-1
As seen from the figure above, linaclotide treatment separated from placebo treatment

during Week 1 and was sustained across the 12-week treatment period.
3.1.1.2.5.2 Change from Baseline in 12-week SBM Frequency Rate

Summary of results of analysis of the change from baseline in 12-week SBM frequency
rate (i.e., weekly SBM frequency rate over the 12-week treatment) is given below.
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12-Week SBM Frequency Rate — ITT Population
Study LIN-MD-31

Visit Sratistic Placebo (N =2303) Linaclotide (N = 4035)
Mean 1.897 1.935
5D 1.309 1.378
Baseline SEM 0.070 0.068
Median 1.461 1920
Min, max 000,678 0.00,6.26
n 303 405
Mean 3174 5.977
sD 2222 4382
Treatment overall SEM 0112 0218
Median 3.053 5480
Min, max 0.00,12.19 0.00, 40.86
n 303 405
LSMC from baseline (SE) L1130 (0.177) 3.808 (0.176)
ANCOVA results L5MD (95% CT) — 2769 (23153223
P-value® — = 0.0001

a  P-values are based on a companson of linaclonide versus placebo m an ANCOWVA model with treatment group and
geographic region factors and baseline value as covariate.

ANCOVA = analysis of covanance; CT= confidence interval; ITT = intent-to-treat; LSMC = least squares mean
change; LSMD = least squares mean difference (relative to placebo); max = maximum; min = minmum;
N = poepulation size; n = number of patients with analysis values at both baseline and a specific time poimnt;
SBM = spontanecus bowel movement.

Source: Table 144224

As seen from the table above, the difference between treatment groups was statistically
significant.

Mean SBM frequency rate during the treatment period is plotted by week and is given
below.
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Mean SBM Rate during Each Week of Treatment Period (OC) — ITT

Study LIN-MD-31
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0.0001 for all linaclotide measurements versus placebe; comparisons were based on an ANCOVA

Weekly p-values
change from baseline model with treatment group and geograpluc region factors and baseline value as covariate.
ANCOVA = analysis of covanance; ITT = intent-to-treat; OC = observed cases; SBM = spontaneous bowel movement

Source: Table 144228

Copied from Figure 11.4.1.3.2-1
As seen from the figure above, linaclotide treatment separated from placebo treatment
during Week 1 and was sustained across the 12-week treatment period.

3.1.2.2.5.3 Change from Baseline in 12-week Stool Consistency

Summary of results of analysis of the change from baseline in 12-week stool consistency

is given below.
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12-Week Stool Consistency -ITT Population

Study LIN-MD-31
Visit Stafistic Placebo (N =23093) Linaclotide (N = 403)
Mean 2305 2.260
sD 1.026 0904
Baseline SEM 0.056 00353
Median 2.200 2.200
Min, max 1.00, 6.00 1.00, 6.00
n 338 353
Mean 3.088 4454
sD 0.955 1238
Treatment overall SEM 0.052 0.066
Median 3.148 4543
Min, max 1.00, 6.63 1.00, 6.90
n 338 3535
LSMC from baseline (SE) 0.662 (0.061) 2.071 (0.060)
ANCOVA results LSMD {95% CT) — 1400 (1253, 1.563)
P-valus® — = 0.0001

a  P-values are based on a companison of linaclotide versus placelo m an ANCOVA model with treatment group and
geographic region factors and baseline value as covariate.

ANCOVA = analysis of covanance; CI = confidence interval; ITT = intent-to-treat; LSMMC = least squares mean
change; LSMD = least squares mean difference (relafive to placebo); max = maximum; min = minimum;
N = population size; n = number of patients with analysis values at both baseline and a specific time pomnt.

Source: Table 144234,

As seen from the table above, the difference between treatment groups was statistically
significant.

Mean stool consistency during the treatment period is plotted by week and is given
below.
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Cop

Mean Stool Consistency during Each Week of Treatment Period (OC)

— ITT Population
Study LIN-MD-31
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Weekly p-values

0.0001 for all linaclotide measurements versus placebo; comparisons were based on an ANCOVA

change from baseline meodel with treatment group and gecgraphic region factors and baseline value as covanate.
ANCOWVA = analysis of covaniance; B5SES = Bristol Steel Form Scale; ITT = intent-to-treat; OC =observed cases.
Source: Table 14.4.2.3B

Copied from Figure 11.4.1.3.3-1

As seen from the figure above, linaclotide treatment separated from placebo treatment
during Week 1 and was sustained across the 12-week treatment period.

3.1.2.2.5.4 Change from Baseline in 12-week Severity of Straining

Summary of results of analysis of the change from baseline in 12-week severity of
straining is given below.
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12-Week Severity of Straining -ITT Population
Study LIN-MD-31

Fisit Staristic Placebo (N =393) Linaclotide (N = 403)
Mean 3449 3.579
sD 0.790 0.736
Baseline SEM 0043 0.040
Median 3.500 3.500
Min, max 1.00, 5.00 1.00, 5.00
il 338 335
Mean 2779 2164
5D 0747 0.797
Treatment overall SEM 0.041 0.0%
Median 2820 2.082
Min, max 1.00, 491 1.00, 5.00
il 338 335
LSMC from baseline (SE) 0,651 (0.042) —1306 (0.042)
ANCOVA results L5MD (93% CT) — —0.635 (-0.763, -0.546)
P-valus" — = 0.0001

a  P-values are based on a companison of linaclotide versus placebo i an ANCOVA model with treztment group and

geographic region factors and baseline value as covariate.

ANCOVA = analysis of covanance; CI = confidence interval; ITT = intent-to-treat; LSMC = least squares mean
change; LSMD = least squares mean difference (relative to placebo); max = maximum; min = minimum;
I = population size; n = number of patients with analysis values at both baseline and a specific time pomt.

Source: Table 144244

As seen from the table above, the difference between treatment groups was statistically

significant.

Mean severity of straining stool consistency during the treatment period is plotted by
week and is given below.
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Change from Baseline in Mean Severity of Straining During Each Week of
Treatment Period (OC)
ITT Population
Study LIN-MD-31
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Weekly p-values = 0.0001 for all linaclotide measurements versus placebo; compansons were based on an ANCOVA
change from baseline model with treatment group and geographic region factors and baseline value as covanate.

ANCOVA = analysis of covaniance; ITT = mtent-to-treat; OC =observed cases.
Source: Table 14.4.2 4B

Copied from Figure 11.4.1.3.4-1

As seen from the figure above, linaclotide treatment separated from placebo treatment
during Week 1 and was sustained across the 12-week treatment period.

3.1.2.2.5.5 Change from Baseline in 12-week Abdominal Pain

Summary of results of analysis of the change from baseline in 12-week abdominal pain is
given below.
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12-Week Abdominal Pain -ITT Population
Study LIN-MD-31

Fisir Statistic Placebo (N =3935) Linaclotide (N = 403)
Mean 5.633 5.656
sD 1.707 1.648
Baseline SEM 0.086 0082
Median 5420 5.500
Min, max 2.79, 10,00 293, 10.00
1 305 405
Mean 4377 3.653
sD 2194 2134
Treatment overall SEM 0110 0100
Median 4145 3329
Min, max 013, 987 0.00, 10.00
1 305 405
LSMC from baseline (SE) ~1.129 (0.094) _1.860 (0.003)
ANCOVA results LSMD (93% CT) — —0.740 (0981, —0.499)
P-valus® — = 0.0001

a  P-values are based on a comparison of linaclotide versus placebe m an ANCOVA model with treztment group and
geographic region factors and baseline value as covariate.

ANCOVA = analysis of covanance; CI = confidence interval; ITT = intent-to-treat; LSMC = least squares mean
change; LSMD = least squares mean difference (relative to placebo); max = maximum; min = minimum; N =
population size; n = number of patients with analysis values at both baseline and a specific time point.

Source: Table 144254

As seen from the table above, the difference between treatment groups was statistically
significant.

Mean abdominal pain during the treatment period is plotted by week and is given below.
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Change from Baseline in Mean Abdominal Pain during Each Week of Treatment

Period (OC) — ITT Population
Study LIN-MD-31
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Weekly p-values
were based on an ANCOVA change from baseline model with treatment group and geographic region factors and

baseline value as covanate.

0.0001 for all linaclotide measurements versus placebo except Week 1 (p=0.0003); compansons

ANCOVA = analysis of covariance; ITT = mtent-to-treat; OC = observed cases.

Source: Table 14.4.2 5B,
Copied from Figure 11.4.1.3.5-1

As seen from the figure above, linaclotide treatment separated from placebo treatment
during Week 1 and was sustained across the 12-week treatment period.

3.1.2.2.5.6 Change from Baseline in 12-week Abdominal Discomfort

Summary of results of analysis of the change from baseline in 12-week abdominal

discomfort is given below.
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12-Week Abdominal Discomfort -ITT Population

Study LIN-MD-31
Fisit Staristic Placebo (N =2393) Linaclotide (N = 403)
Mean 6041 6.170
sD 1.672 1.600
Baseline SEM 0084 0079
Median 5020 6.133
Min, max 2.33,10.00 2.85,10.00
il 305 405
Mean 4721 4070
5D 2145 2146
Treatment overall SEM 0.108 0107
Median 4584 3.787
Min, max 0.38, 10.00 013, 10.00
il 305 405
LSMC from baseline (SE) —1211 (0.097) _1.953 (0.096)
ANCOVA results L5MD (93% CT) — —0.742 (—0.990, -0 494,
P-valus — = 0.0001

a  P-values are based on a comparison of linaclofide versus placebe m an ANCOVA model with treatment group and

geographic region factors and baseline value as covariate.

ANCOVA = analysis of covanance; CI = confidence mnterval; I[TT = intent-to-treat; LSMC = least squares mean
change; LSMD = least squares mean difference (relative to placebo); max = maximum; min = minimum; N =
population size; n = number of patients with analysis values at both baseline and a specific time point.

Source: Table 144264,

As seen from the table above, the difference between treatment groups was statistically

significant.

Mean abdominal discomfort during the treatment period is plotted by week and is given

below.
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Change from Baseline in Mean Abdominal Discomfort during Each Week of
Treatment Period (OC) — ITT Population
Study LIN-MD-31
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Weekly p-values = 0.0001 for all linaclotide measurements versus placebo; comparisons were based on an ANCOVA
change from baseline model with treatment group and geographic region factors and baseline value as covamnate.

ANCOVA = analysis of covaniance; ITT = intent-to-treat; OC = observed cases.
Source: Table 14.4.2 6B.
Copied from Figure 11.4.1.3.6-1.

As seen from the figure above, linaclotide treatment separated from placebo treatment
during Week 1 and was sustained across the 12-week treatment period.

3.1.2.2.5.7 Change from Baseline in 12-week Bloating

Summary of results of analysis of the change from baseline in 12-week bloating is given
below.
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12-Week Bloating -ITT Population

Study LIN-MD-31

Fisit Stafistic Placebo (N =393) Linaclotide (N=403)
Mean 6496 6.712
sD 1.800 1.771
Baseline SEM 0095 0088
Median 6400 6929
Min, max 0.00, 10.00 0.36, 10.00
il 305 405
Mean 5306 4623
sD 2276 2335
Treatment overall SEM 0114 0116
Median 5078 4465
Min, max 0.00, 10.00 0.15, 10.00
il 305 405
LSMC from baseline (SE) ~1.100 (0.100) —1044 (0.009)
ANCOVA results L5MD (93% CT) — —0.844 (-1.101, -0.587T)
P-valus — = 0.0001

a  P-values are based on a companson of linaclotide versus placebo m an ANCOVA model with treatment group and

geographic region factors and baseline value as covariate.

ANCOWVA = analysis of covanance; CI = confidence mterval; ITT = mtent-to-treat; LSMC = least squares mean
change; LSMD = least squares mean difference (relative to placebo); max = maximum; min = minimum;
I = population size; n = number of patients with analysis values at both baseline and a specific time pomt.

Source: Table 1£42 74

As seen from the table above, the difference between treatment groups was statistically

significant.

Mean bloating during the treatment period is plotted by week and is given below.
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Change from Baseline in Mean Bloating during Each Week of Treatment Period
(OC) —ITT Population
Study LIN-MD-31
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Weekly p-values = 0.0001 for all linaclotide measurements versus placebo; comparisons were based on an ANCOVA
change from baseline model with treatment group and geographic region factors and baseline value as covanate.

ANCOVA = analysis of covaniance; ITT = intent-to-treat; OC = observed cases.
Source: Table 14.4.2.7B.
Copied from Figure 11.4.1.3.7-1.

As seen from the figure above, linaclotide treatment separated from placebo treatment
during Week 1 and was sustained across the 12-week treatment period.

3.1.2.2.5.8 Change from Baseline in 12-week Percent of Abdominal Pain-free Days

Summary of results of analysis of the change from baseline in 12-week bloating is given
below.
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12-Week Percent of Abdominal Pain-free Days -ITT Population
Study LIN-MD-31

Fisit Statistic FPlacebo (N = 393) Linaclotide (W = 405}
Mean 1.69 206
sD 6.00 648
SEM 0.30 032
Baseline Median 0.000 0.000
Q01,03 0.00, 0.00 0.00, 0.00
Min, max 0.00,46.7 000,429
il 395 405
Mean 6.90 1188
sD 17.26 2330
SEM 0.87 1.16
Treatment overall Median 0.000 0.000
Q01,03 0.00,2.70 0.00, 10.00
Min, max 0.00,923 0.00, 100.0
n 395 4035
Mean 5.31 081
sD 15.74 2175
SEM n.7a 1.08
Change from Baseline Median 0.00 0.00 -
Q01,03 0.00,1.22 000,733
Min, max —33 8,857 —333,926
n 395 4035
P-value® —_— 0.0014

a  P-values are based on a comparison of linaclotide versus placebe mn an ANCOVA model with treatment group and
geographic region factors and baseline value as covariate, using rank-transformed normal scores.

ANCOVA = analysis of covarance; ITT = intent-to-reat; max = maximum; mm = mmimum; N = population size;
n = number of patients with analysis values at both baselme and a specific time point; Q1 = 25th percentile;
03 = T5th percentile.

Source: Table 14.4.2.104.

Copied from Figure

Mean percentage of abdominal pain-free days during the treatment period is plotted by
week and is given below.
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Mean Percent of Abdominal Pain-free During Each Week of Treatment Period
(OC) —ITT Population
Study LIN-MD-31
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Weekly p-values for weeks 1 and 2 were = .03 and weekly p-values for all other weeks were < 0.025 for all linaclotide

measurements versus placebo; comparisons were based on an ANCOVA of rank-transformed normal scores of the
change from baseline in percent of abdominal pain-free days. The ANCOVA model had factors for treatment
group and geographic region and rank-transformed nomuwal scores of the baseline values as covarate.

ANCOWVA = analysis of covaniance; ITT = intent-to-treat; OC = observed cases.
Source: Table 14.4.2.10B.

Copied from Figure 11.4.1.3.10-1.

As seen from the figure above, linaclotide treatment separated from placebo treatment
during Week 3 and was sustained over the following weeks of the 12-week treatment

period.
3.1.2.2.5.9 6/12 week CSBM +1 Responder

This secondary efficacy endpoint was the number of patients who were 6/12-week CSBM
+1 responders, defined as patients who were CSBM +1 responders for at least 6 of the

12 weeks of the treatment period. This is a component of the fourth primary efficacy
parameter (6/12 week APC +1 responder). For each week in the treatment period, a
weekly CSBM +1 responder was a patient who had at an increase of at least 1 CSBM
from baseline for that week.
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Summary of the results of analysis of 6/12 week CSBM +1 responder is given below.

Secondary Efficacy Analysis: 6/12 Week CSBM + 1 Responders — ITT
Study LIN-MD-31

Placebo (N =393) Linaclotide (N = 403)
Responder. n (%) 117 {20.8) 197 (48.6)
Nonresponder, n (%) 278{T04) 208 (514
Difference in responder rate . 10.0
{linaclotide — placebo)
Odds ratio (95% CT) — 228(1.70, 3.06)
P-value — < 0.0001

A 6/12 week CSBM +1 responder was a patient whe met the weekly CSBM +1 responder cnitena for at least 6 of the
12 weeks of the double-blind treatment period.

Crdds ratios, 95%: CT and p-values wers obtained from the Mantel-Haenszel method controlling for geographic region.

P-value met the critenion for statistical significance based on the multiple comparison procedurs.

CI = confidence interval; CSBM = complete spoentaneous bowel movement; ITT = intent-to-treat; N = population size;
n =number of responders within a group.

Source: Table 14.4.2.8.

As seen from the table above, the percentage of responders in the linaclotide treatment
group was significantly greater than that in the placebo group.

3.1.2.2.5.10 6/12 Week Abdominal Pain Responder

This secondary efficacy endpoint was the number of patients who were 6/12-week
abdominal pain responders, defined as patients who were abdominal pain responders for
at least 6 of the 12 weeks of the treatment period. This is a component of the fourth
primary efficacy parameter (6/12 week APC +1 responder). For each week in the
treatment period, a weekly abdominal pain responder was a patient who had at a decrease
of at least 30% in abdominal pain score from baseline for that week.

Summary of the results of analysis of 6/12 week CSBM +1 responder is given below.
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Secondary Efficacy Analysis: 6/12 Week Abdominal Pain Responders — ITT
Study LIN-MD-31

— g ———

Flacebo (N =2393) Linaclotide {N = 405)
Fesponder, n (%) 148 (37.5) 203 (50.1)
(Nonresponder, n (%) 247 (62.5) 2027499
Difference in responder rate . 127
(linaclotide — placebo)
Odds ratio (95% CI) — 1.69(1.27,2.24)
P-value — 0.0003

A 612 week abdominal pan responder was a patient who met the weekly abdenunal pam responder entena for at least § of
the 12 weeks of the double-blind freatment period.

Odds ratios, 95% CT and p-values were obtzined from the Mantel-Haenszel method conTolling for geographic region.

P-value met the critenion for statistical sigmificance based on the mmltiple comparison procedurs.

CT = confidence mterval; CSBM = complete spontansons bowel movement; ITT = mtent-to-treat; N = population size; n=
number of responders within a group.

Source: Table 14429

As seen from the table above, percentage of responders in the linaclotide treatment group
was significantly greater than that in the placebo group.

3.1.2.3 Reviewer’s Comments and Evaluation

3.1.2.3.1 Sensitivity Analyses of 9/12 Week Abdominal Pain and CSBM (APC) 3+1
Responders

Per request, the sponsor performed sensitivity analyses of 9/12 week abdominal pain and
CSBM (APC) 3 + 1 responder.

The results from sensitivity analyses of £ 9/12 week abdominal pain and CSBM (APC) 3
+ 1 responder are given below.
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9/12 Week Abdominal Pain and CSBM (APC) 3+1 Responders

Study LIN-MD-31

Analysis PLA LIN Diff P-value
(RFX-PLA)

(LOCF) 22/395 (5.6%) 74/405 (18.3%) 12.7% <0.0001
Completed Case 17/255 (6.7%) 41/246 (16.7%) 10.0% 0.0005
Observed Case 20/389 (5.1%) 49/393 (12.5%) 7.4% 0.0003
Worst Case 1 17/395 (4.3%) 41/405 (10.1%) 5.8% 0.0015
Worst Case 2 157/395 (39.7%) 41/405 (10.1%) -29.6% <0.00001
Worst Case 3 48/395 (12.2%) 49/405 (12.1%) -0.1% 0.9931
Multiple 5.3% 17.7% 12.5% <0.0001
Imputation

Complied from Tables 14.4.1.1D-14.4.1.11 and 14.4.1.1K

P- values were obtained from the CMH tests controlling for geographic region.

The complete case analysis includes only those patients who complete at least 4 IVRS calls for each of the
first 12 weeks of treatment.

The observed case analysis includes only those patients who complete at least 4 IVRS calls for at least one
of the first 12 weeks of treatment.

For worst case analysis 1, patients must complete at least 4 IVARS calls for each of the first 12 weeks of
treatment.

For worst case analysis 2, patients who do not complete at least 4 IVRS call for each of the first 12 weeks
of treatment are handled as follows: patients randomized to Linaclotide are non-responders, while patients
who are randomized to placebo are considered responders.

For worst case analysis 3, for those weeks where patients do not complete at least 4 IVRS calls, patients
randomized to Linaclotide are non-responders, while patients who are randomized to placebo are
considered responders.

The sponsor’s worst case 1 analysis is one of “worst cast” analyses. It is more
conservative than the sponsor’s analysis.

As seen from the table above, for 9/12 week abdominal pain and CSBM (APC) 3 + 1
responder was shown by a significantly greater proportion of subjects taking linaclotide
compared with subjects taking placebo in the worst case 1 analysis.

The sensitivity analyses using observed cases analysis showed similar results.

3.1.2.3.2 Subgroup Analysis of 9/12 Week Abdominal Pain and CSBM (APC) 3+1
Responders

Per this reviewer’s request, the sponsor performed the subgroup analyses of proportion of
9/12 week abdominal pain and CSBM (APC) 3 +1 responders for gender, age, race, BMI
at baseline, and abdominal pain at baseline.

The summary of results of subgroup analyses of proportion of 9/12 week abdominal pain
and CSBM (APC) 3 +1 responders is given below.
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Subgroup Analyses of Proportion of 9/12 Week Abdominal Pain

and CSBM (APC) 3+1 Responders

Study LIN-MD-31

Diff
Subgroup Placebo Linaclotidde (LIN-PLA) 95% CI
Gender
Male 0/38 (0.0%) 4/38 (10.5%) 10.5% (10.2%, 10.8%)
Female 20/357 (5.6%) 45/367 (12.2%) 6.7% (6.5%, 6.8%)
Age
<65 16/369 (4.3%) 47/386 (12.2%) 7.8% (7.7%, 8.0%)
>65 4/26 (15.4%) 2/19 (10.5%) -4.9% (-5.5%, -4.2%)
Race
White 17/301 (5.6%) 41/314 (13.1%) 7.4% (7.3%, 7.6%)
Black 2/75 (2.7%) 7/78 (9.0%) 6.3% (6.1%, 6.5%)
Other 1/19 (5.3%) 1/13 (7.7%) 2.4% (1.9%, 3.0%)
BMI at baseline
<30 kg/m2 18/275 (6.5%) 25/271 (9.2%) 2.7% (2.5%, 2.8%)
>30 kg/m2 2/120 (1.7%) 24/134 (17.9%) 16.2% (16.0%, 16.5%)
Abdominal Pain
at Baseline
<5 9/156 (5.8%) 16/152 (10.5%) 4.8% (4.6%, 5.0%)
>5<8 8/198 (4.0%) 31/214 (14.5%) 10.5% (10.3%, 10.6%)
>8 3/41 (7.3%) 2/39 (5.1%) -2.2% (-2.5%, -1.9%)

Compiled by this reviewer from Table 14.4.1.1J

As seen from the table above, 9 /12 week abdominal pain and CSBM(APC) 3 + 1
responder were reported by higher proportion of linaclotide subjects for gender, age <65,
race, and BMI >30 kg/m” at baseline, abdominal pain at baseline (> 5 < 8).

3.1.2.3.3 Adequate Relief of Abdominal Pain and CSBM (APC) 3 + 1 Responder
Rates by Week

As per request, the sponsor provided tabulation of number of subjects with adequate
relief of abdominal pain and CSBM(APC) 3 + 1 by week through week 26 for ITT
population (see below).
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by Treatment Group

Intention-to-Treat Population

Study LIN-MD-31

Weekly Abdominal Pain and CSBM (APC) 3 + 1 Responder Rate

Study LIN-MD-31
PLA LIN Diff Chi-square
(LIN-PLA) p-value

Week 1 24/395 (6.1%) 70/405 (17.3%) 11.2% <0.0001
Week 2 40/395 (10.1%) 82/405 (20.2%) 10.1% <0.0001
Week 3 32/395 (8.1%) 102/405 (25.2%) 17.1% <0.0001
Week 4 49/395 (12.4%) | 114/405 (28.1%) 15.7% <0.0001
Week 5 46/395 (11.6%) | 101/405 (24.9%) 13.3% <0.0001
Week 6 53/395 (13.4%) | 110/405 (27.2%) 13.8% <0.0001
Week 7 53/395 (13.4%) | 96/405 (23.7%) 10.3% <0.0001
Week 8 53/395 (13.4%) | 98/405 (24.2%) 10.8% <0.0001
Week 9 55/395 (13.9%) | 92/405 (22.7%) 8.8% 0.0013

Week 10 46/395 (11.6%) 86/405 (21.2%) 9.6% 0.0002

Week 11 55/395 (13.9%) 88/405 (21.7%) 7.8% 0.0038

Week 12 43/395 (10.9%) | 90/405 (22.2%) 11.3% <0.0001

Compiled by this reviewer from Table 14.4.1.1C.
P-values were obtained by the CMH tests controlling for geographic region.

As seen from the table above, greater proportions of subjects at almost every week during
the course of the 12- week study in the linaclotide group compared with subjects in the
placebo group was observed.

3.1.2.3.4 Adequate Relief of Abdominal Pain and CSBM (APC) + 1 Responder
Rates by Week

As per request, the sponsor provided tabulation of number of subjects with adequate
relief of abdominal pain and CSBM (APC) + 1 by week through week 26 for ITT
population (see below).
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Weekly Abdominal Pain and CSBM (APC) + 1 Responder Rate

by Treatment Group

Intention-to-Treat Population

Study LIN-MD-31

Study LIN-MD-31
PLA LIN Diff Chi-square
(LIN-PLA) p-value
Week 1 39/395 (9.9%) 87/405 (21.5%) 11.6% <0.0001
Week 2 69/395 (17.5%) | 108/405 (26.7%) 9.2% 0.00016
Week 3 68/395 (17.2%) | 134/405 (33.1%) 15.9% <0.0001
Week 4 76/395 (19.2%) | 143/405 (35.3%) 16.1% <0.0001
Week 5 74/395 (18.7%) | 140/405 (34.6%) 15.8% <0.0001
Week 6 83/395 (21.0%) | 147/405 (36.3%) 15.3% <0.0001
Week 7 86/395 (21.8%) | 130/405 (32.1%) 10.3% 0.0009
Week 8 87/395 (22.0%) | 126/405 (31.1%) 9.1% 0.0033
Week 9 91/395 (23.0%) | 130/405 (32.1%) 9.1% 0.0038
Week 10 75/395 (19.0%) | 125/405 (30.9%) 11.9% 0.0002
Week 11 91/395 (23.0%) | 129/405 (31.9%) 8.9% 0.0050
Week 12 81/395 (20.5%) | 120/405 (29.6%) 9.1% 0.0026

Compiled by this reviewer from Table 14.4.1.4C.
P-values were obtained by the CMH tests controlling for geographic region.

As seen from the table above, greater proportions of subjects at almost every week during
the course of the 12- week study in the linaclotide group compared with subjects in the
placebo group was observed.

3.1.2.3.5 Monthly Abdominal Pain and CSBM (APC) Responder Rate

This reviewer performed analyses of abdominal pain and CSBM(APC) by month.
Subject with missing monthly responder at a specific month was assumed to be “failure”
for that month.

The results from reviewer’s analyses of abdominal pain and CSBM(APC) by month are
given below.

Monthly Abdominal Pain and CSBM (APC) 3 + 1 Responder Rate
by Treatment Group
Intention-to-Treat Population
Study LIN-MD-31

Study LIN-MD-31
PLA LIN Diff Chi-square
(LIN-PLA) p-value
Month 1 43/395 (10.9%) 106/405 (26.2%) 15.3% <0.0001
Month 2 58/395 (14.7%) 112/405 (27.7%) 13.0% <0.0001
Month 3 57/395 (14.4%) 102/405 (25.2%) 10.8% 0.0001

Compiled by this reviewer from Table 14.4.3.24B.
P-values were obtained by the CMH tests controlling for geographic region.

As seen from the table above, for monthly abdominal pain and CSBM (APC) 3 + 1
responder, greater proportions of subjects at every month during the course of the 3-
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month study in the linaclotide group compared with subjects in the placebo group was
observed.

Monthly Abdominal Pain and CSBM (APC) + 1 Responder Rate
by Treatment Group
Intention-to-Treat Population
Study LIN-MD-31

Study LIN-MD-31
PLA LIN Diff Chi-square
(LIN-PLA) p-value
Month 1 79/395 (20.0%) 145/405 (35.8%) 15.8% <0.0001
Month 2 95/395 (24.1%) 159/405 (39.3%) 15.2% <0.0001
Month 3 97/395 (24.6%) 142/405 (35.1%) 10.5% 0.0010

Compiled by this reviewer from Table 14.4.3.27B.
P-values were obtained by the CMH tests controlling for geographic region.

As seen from the table above, for monthly abdominal pain and CSBM (APC) + 1
responder, greater proportions of subjects at every month during the course of the 3-moth
study in the linaclotide group compared with subjects in the placebo group was observed.

3.1.2.3.6 Sustained Efficacy — Monthly Abdominal Pain and CSBM (APC)
Responder

3.1.2.3.6.1 Sustained Efficacy — At Least 2 of 3 Months

For sustained efficacy, the commonly used primary efficacy endpoint for IBS is “overall
responder.” A subject was considered an overall responder if the subject was a monthly
responder for at least two out of any three months during 12-week study.

This reviewer performed analysis of overall responder for abdominal pain and CSBM
(APC) 3 + 1 and abdominal pain and CSBM (APC) + 1. The results are given below.

Reviewer’s Overall Responder Analysis by Treatment Group
Intention-to-Treat Population
Study LIN-MD-31

cEndpoint PLA LIN Diff p-value
N=395 n=405 (LIN-PLA)

Abdominal Pain and

CSBM (APC)3+1 52 (13.2%) 107 (26.4%) 13.3% <0.0001
> 2 Months

Abdominal Pain and

CSBM (APC) +1 95 (24.1%) 153 (37.8%) 13.7% <0.0001
> 2 Months

Compiled by this reviewer from Table 14.4.3.24A and Table 14.-4.3.27A.
P-values were obtained by the CMH tests controlling for geographic region.

As seen from the table above, for overall responder for monthly abdominal pain and
CSBM (APC) 3 +1 responder and monthly abdominal pain and CSBM (APC) 3 +1
responder, respectively, greater proportions of subjects during the course of the 3-month
study in the linaclotide group compared with subjects in the placebo group was observed.
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3.1.2.3.6.2 Sustained Efficacy — All 3 Months

For sustained efficacy, a subject was considered an overall responder if the subject was a
monthly responder for all 3 months during 12-week study. This definition is more
stringent than previous definition for overall responder (at least 2 of 3 months).

This reviewer performed analysis of overall responder for abdominal pain and CSBM
(APC) 3 +1 and abdominal pain and CSBM (APC) +1. The results are given below.

Reviewer’s Overall Responder Analysis by Treatment Group

LIN-MD-31
Intention-to-Treat Population
Endpoint PLA LIN Diff p-value
N=395 n=405 (LIN-PLA)

Abdominal Pain and

CSBM (APC)3+1 22 (5.6%) 59 (14.6%) 9.0% <0.0001
= 3 Months

Abdominal Pain and

CSBM (APC) +1 48 (12.2%) 92 (22.7%) 10.5% <0.0001
= 3 Months

Compiled by this reviewer
P-values were obtained by the Fisher’s Exact test.

As seen from the table above, for overall responder for abdominal pain and CSBM
(APC) 3 + 1 and abdominal pain and CSBM (APC) + 1, greater proportions of subjects in
the linaclotide group compared with subjects in the placebo group was observed.

3.1.2.3.7 Reviewer’s Comments on Sponsor’s Controlling for Multiplicity for
Primary and Secondary Efficacy Parameter

The sponsor used 5-step serial gatekeeping multiple comparison procedure to control
type 1 family-wise error rate for testing the primary and secondary efficacy parameters.

The overall type I family-wise error rate for testing the primary and secondary efficacy
parameters was controlled at the 0.05 significance level using the following 5-step serial
gatekeeping multiple comparisons procedure (MCP). Following this MCP, progression to
the next step only occurred if all individual null hypotheses within a step were rejected
and the previous step(s) were all rejected at the step-specific overall significance level. If
all null hypotheses within a step were not rejected, the statistical tests corresponding to
all subsequent steps were considered not statistically significant. All hypothesis tests
were two-sided.

1. The first step tested the 4 primary efficacy parameters using a fixed sequential testing
method. The 4 primary efficacy parameters were each tested at the 0.05 significance
level in the following fixed sequence:

1. 9/12 Week APC 3+1 Responder
2. 9/12 Week CSBM 3+1 Responder
3. 9/12 Week Abdominal Pain Responder
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4. 6/12 Week APC +1 Responder

If a null hypothesis was not rejected (i.e., p-value > 0.05), all subsequent statistical
tests were not considered statistically significant.

2. The second step tested the following 4 secondary parameters:
» Change from baseline in 12-week CSBM Frequency Rate
* Change from baseline in 12-week SBM Frequency Rate
* Change from baseline in 12-week Stool Consistency
* Change from baseline in 12-week Severity of Straining

These 4 secondary parameters were tested using an overall type I error rate of 0.05 by
means of a Hochberg procedure (22) to control for multiple parameters within this
step.

3. The third step tested the following 3 secondary parameters:
* Change from baseline in 12-week Abdominal Pain
* Change from baseline in 12-week Abdominal Discomfort
* Change from baseline in 12-week Bloating

These 3 secondary parameters were tested using an overall type I error rate of 0.05 by
means of a Hochberg procedure (22) to control for multiple parameters within this
step.

4. The fourth step tested the following 2 secondary parameters:
* 6/12 Week CSBM +1 Responder
*  6/12 Week Abdominal Pain Responder

These 2 secondary parameters were tested using an overall type I error rate of 0.05 by
means of a Hochberg procedure to control for multiple parameters within this step.

5. The fifth step tested the following single secondary parameter:
* Change from baseline in 12-week Percent of Abdominal Pain-free Days

This secondary parameter was tested using a type I error rate of 0.05.
This reviewer’s comments on this gatekeeping procedure were:

The sponsor’s gatekeeping procedure was not appropriate. The Hochberg
procedure is generally not recommended for sequential testing. It is not
assumption free. Furthermore, it is known to provide overall a-control for
independent and for certain types of positive correlated endpoints. But its
properties for other types of dependent endpoints are not fully known. Various
simulation experiments indicate that this method generally controls the overall
Type 1 error rate for positive correlated endpoints but fails to do so for some
negatively correlated endpoints.
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The sponsor should use a Bonferroni based gatekeeping procedure to test all
endpoints in the primary family and proceed to the secondary family of endpoints
only if there has been statistical success in the primary family.

Furthermore, since p-values for most secondary endpoints were very small (<0.001), all
secondary endpoints would pass any statistical procedure for controlling the type 1 error
for multiplicity.

3.1.2.3.8 Reviewer’s Comments on Results of Analyses of Secondary Efficacy
Endpoints

The sponsor's pre-specified analysis for the secondary endpoints was based on a
modeling approach (ANCOVA) using all data for each week 1-12. The term "treatment
overall" refers to an average treatment effect over the 12 weeks of the study. e

3.1.3 Reviewer’s Comments on Dose Selection

The sponsor had performed a phase 2 dosing ranging study, MCP-103-202-CSR-01. This
study was a multicenter, randomized, double-blind, parallel-group, placebo-controlled,
dose-range-finding oral dose study of 75, 150, 300, and 600 pg linaclotide administered
to patients with IBS-C.

This study consisted of 4 distinct periods (Figure 1).
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Figure 1. Illustration of Study Design — Study MCP-103-202-CSR-01
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the Pretreatment Period)

The primary efficacy endpoint was the change from baseline in the weekly normalized
CSBM Rate during Weeks 1 through 12 of the Treatment Period.

For each week, the CSBM rate was normalized based on the number of CSBMs
occurring in that week, adjusting for differences in the duration of the week and black-out
periods (time not covered due to a missed IVRS call) versus 7x24 hours.

Endpoints based on CSBMs and SBMs were calculated as weekly rates. This facilitated
the comparison of periods of different lengths, such as the 2-week Pretreatment Period
and the 12-week Treatment Period. To compute weekly rates, the number of events was
divided by the length of the period (in hours) and then multiplied by (7x24). For
example, if a patient had 41 SBMs during the entire 12-week Treatment Period, and the
Treatment Period lasted 84 days (84 days x 24 =2,016 hours) then the patient’s weekly
SBM rate for the Treatment Period = (41 /2,016) x (7x24) = 3.42 SBMs per week. This
calculation provided the ‘observed’ rate. If a patient took a rescue medication, any BMs
in the subsequent 24 hours would not be counted as SBMs in this calculation.

The calculation for the normalized rates took these ‘black-out’ intervals into account by
subtracting the black-outs from the total length of the period.

The primary efficacy endpoint was analyzed using an Analysis of Covariance
(ANCOVA) with a fixed effect term for treatment group and study center and baseline
weekly normalized CSBM rate as a covariate. The baseline value was the overall
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Pretreatment Period weekly normalized CSBM rate. No adjustments to the p-values for
multiplicity were made.

The primary efficacy analysis was based on the Evaluable Population.

For each of the 4 active linaclotide groups (75, 150, 300, and 600 ug), the null hypothesis
was that there was no difference between placebo and the dose group in the change from
baseline in the weekly normalized CSBM Rate. An observed cases (OC) approach to

missing post-baseline data was applied: any missing data were not imputed.

A total of 420 patients were randomized (85 placebo, 79 linaclotide 75 pg, 82 linaclotide
150 pg, 85 linaclotide 300 pg, and 89 linaclotide 600 ug).

The patient disposition is given below.

Figure 2. Patient Disposition - Study MCP-103-202-CSR-01

Patients Consented: 996

:L Pretreatment Failurest: 322 .

____________ e

Patients Randomized: 420 |

' : ' :

Placebo Linaclotide 75 ug Linaclotide 150 ug Linaclotide 300 ug Linaclotide 600 ug
85 79 82 85 89
I — I ] i

Did not complete Did not complete Did not complete Did not complete Did not complete
20 16 15 14 18

| AdveocEuet 2 | | AdverseBvemt 4 1T S R '
Adverse Event 2 ] ' i VA .
Noncompliance 1 Adverse Event Adverse Event AdverseEvent 10

Noncompliance 1
Widrew consent 11
Lostto follow-up 6

Noncompliance 2
Widrew consent 3

Lostto follow-up Lostto Follow-up 3

Investig. Request 1 Lostto Follow-up 5

310

Withdrew consent 61

500

Lostto follow-up 3 Do

i ] : 6
! i Widrew consent ! Withdrew consent 7
o i 2
"o !

P, oo h T e
1 : ' v |
Completed Completed Completed Completed Completed
65 63 67 71 71

Data Source: Section 14, Tables 14.1.1.1 and 14.1.1.2.

a Screen Failures were consented patients who did not qualify for inclusion into the study based on their screeming
evaluations. Patients who were re-screened and failed again were only counted once. Patients who mnitially failed at
screening, were re-screened, and subsequently were either randomized or Pretreatment Period failures were not counted
in this group.

b Pretreatment Failures were consented patients who entered the Pretreatment Peniod but were not randomized into the
study.

Note: Patients who were re-screened and subsequently randomized were not counted in either 1 of the failure categories.

The primary analysis endpoint was the change in the weekly normalized CSBM Rate
during Weeks 1 through 12 of the Treatment Period from the weekly normalized CSBM
Rate obtained during the Pretreatment Period. This analysis was performed using the
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Evaluable Population. A summary of results from primary endpoint was provided in
Table 14 (below).

Table 14. Primary Endpoint: Mean Change from Pretreatment to Treatment
Period in Weekly Normalized CSBM Frequency (Evaluable Population)
Study MCP-103-202-CSR-01

Linaclotide
Placebo 75 ug 150 ug 300 ug 600 ug All
Pretreatment Period N 62 54 61 67 62 244
Mean 0.25 0.38 0.18 0.26 0.28 0.27
(SD) (0.488)  (0.652)  (0364)  (0.523)  (0.520)  (0.522)
Median 0.00 0.00 0.00 0.00 0.00 0.00
1T MAX 00,24 00, .24 00,14 00 24 00,25 00,25
Treatment Period N 62 54 61 67 62 244
Mean 1.60 3.56 242 381 3.07 322
(SD) (1.849)  (3438)  (2.621)  (3.590)  (2.924)  (3.195)
Median 1.06 283 1.42 3.20 251 246
min. max 0.0,7.8 0.0,19.1 00,114 00,195 00,126 0.0 195
LS Mean Change N 62 54 61 67 62
Mean 1.32 3.05 2.26 3.51 2.74
(SE) (0376)  (0409)  (0384)  (0364)  (0.391)
p-value® 0.0003
LS Mean Difference  Mean 1.73 0.94 2.19 1.42
from Placebo (SE) (0.526) (0.508) (0.497) (0.508)
1:1-1.':111.1-.’:lJ 0.0011 0.0644 =.0001 0.0056

Data Source: Section 14, Table 142111

SE=standard emror

a F test was based on the ANCOVA model to test for overall treatment effect.

b Pairwise p-values were based on a comparison of each linaclotide group versus the placebo group using ANCOVA.

The clinical report stated “For the 4 linaclotide groups in the Evaluable Population,
increases from baseline in normalized weekly CSBM Rate were numerically superior to
placebo and were independent of dose: 1.32 for placebo, 3.05 for 75 pg linaclotide, 2.26
for 150 pg linaclotide, 3.51 for 300 ug linaclotide, and 2.74 for 600 pg linaclotide (Table
14). The mean changes from the Pretreatment Period in weekly normalized CSBM Rate
during the Treatment Period (calculated as the average of the 12 treatment weeks) were
statistically significantly greater for the 75, 300, and 600 pg linaclotide groups compared
with the placebo group.”

Figure 4 presents weekly normalized CSBM Rate by dose group for the Pretreatment
(baseline, Weeks -1 and -2), Treatment (Weeks 1 to 12), and Posttreatment (Weeks 13
and 14) Periods for the Evaluable Population.
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Figure 4. Mean Weekly Normalized CSBM Rates, by Dose Group and Study
Week (Evaluable Population)
Study MCP-103-202-CSR-01
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Data Source: Section 14, Table 142.1.3.1

The clinical report stated “For all 4 linaclotide groups, statistically significant increases in
CSBM Rate occurred during the first week of treatment versus the placebo group. For the
75 and 300 pg dose groups, statistically significant differences versus the placebo group
in weekly CSBM Rate were maintained throughout the entire 12 weeks of the Treatment
Period. For the 150 and 600 pg dose groups the improvements were numerically

greater than the placebo group throughout the entire 12 weeks of the Treatment Period.
Sustained CSBM Rate increases of a lesser magnitude were also observed for the placebo
group throughout the Treatment Period. Mean CSBM Rate for all dose groups remained
slightly elevated during the Posttreatment Period when compared with the Pretreatment
Period.”

This reviewer’s comments on results of study are as follows:
For the primary endpoint, all doses except linaclotide 150 pg achieved statistical
significance at nominal significance level of 0.05. The p-value for linaclotide 150

ug was just barely larger than 0.05 (0.0644).

As seen from the Figure 4, there was no separation between linaclotide 75 pg and
linaclotide 300 pg for mean weekly normalized CSBM rates by week.
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The data revealed that linaclotide 300 pug might not be the lowest effective dose.
3.2 Evaluation of Safety
3.2.1 Study MCP-103-302

Serious adverse events (SAEs) were experienced by 4 linaclotide patients (rotator cuff
syndrome, appendicitis, cystopexy, and stage IV nodular sclerosing-type Hodgkin’s
disease in 1 patient each) and by 7 placebo patients (transient ischemic attack, uterine
leiomyoma, angioedema, vertigo, lower abdominal pain, and stage IV rectal cancer in 1
patient each; bronchitis and viral pneumonia in 1 patient). No patient experienced an SAE
that was considered by the Investigator to be related to study drug.

During the Treatment Period, 65.4% of linaclotide patients experienced at least 1
treatment-emergent AE (TEAE), compared with 56.6% of placebo patients. The only
TEAEs experienced by at least 3% of linaclotide patients, and at an incidence greater
than that in placebo patients, were diarrhea (19.7% vs. 2.5%), abdominal pain (4.5% vs.
4.0%), flatulence (3.7% vs. 2.2%), viral gastroenteritis (3.7% vs. 2.2%), and headache
(3.2% vs. 2.7%). Of the 79 linaclotide patients who had TEAESs of diarrhea during the
treatment period, 50 patients (63.3%) experienced the onset of diarrhea during the first 2
weeks of treatment.

The majority of the TEAEs in both treatment groups were reported as mild or moderate
in severity. A total of 31 patients (7.7%) in the linaclotide group and 19 patients (4.7%)
in the placebo group experienced at least 1 severe TEAE. TEAEs that were reported as
severe in at least 2 linaclotide patients were diarrhea (8 patients; 2.0%), abdominal pain
(3 patients; 0.7%), and abdominal distension (2 patients; 0.5%). TEAEs that resulted in
the discontinuation of at least 1% of linaclotide patients were diarrhea (4.5% vs. 0.2% for
placebo patients) and abdominal pain (1.2% vs. no placebo patients).

Per this reviewer’s request, the sponsor performed analysis of number of patients with at
least one AE, at least one treatment related AE (TRAE), withdrawn due to AE, at least

one episode of diarrhea, and discontinued due to TRAE of diarrhea.

The results are given below.
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Number of Patients with at Least One AE, at Least One TRAE. Withdrawn due to
AE, at Least One Episode of Diarrhea, and Discontinued due to TRAE of Diarrhea

0dds Ratio
Placebo LIN 290 ug [Exact 95% CT for
(H=403] (H=402) 0dds Ratio
Parameter n (%) o (%) (Lin 239 : Placebo)]
Humber of Patientes with at Least Cme AE 228 ([BE.6) 263 (65.4) 1.45 ( 1.08 , 1.95)
p-value 0.0114
Number of Patients with at Least Ome TRAE 58 (14£.4) 120 {29.9) 2.83 [ 1.7¢ , 3.866)
p-value <. 0001
Number of Patients Withdrawn dus to AE g {z.0) 40 (10.0) E.46 ([ 2.4T7 , 13.865)
p-value <. 0001
¥Number of Patientes with at Least One Eplscde of 10 [ 2.5) g1 (20.1) 9.92 ([ 5.01 , 21.77)
Diarrhea
p-value <. 0001
Number of Patients Discontinued due to TRAE of 1 { 0.2} 1 { 4.5) lp.94 [ 2.94 ,787.02)
Diarrhea
p-value <. 0001

Copied from Table 9.4

As seen from the table above, for number of patients with at least one AE, at least one treatment related AE
(TRAE), withdrawn due to AE, at least one episode of diarrhea, and discontinued due to TRAE of diarrhea,
greater proportions of subjects in the linaclotide group compared with subjects in the placebo group was
observed.

3.2.2 Study LIN-MD-31

With the exception of patient discontinuations as a result of an AE, the incidences of
TEAEs and SAEs were similar between treatment groups.

There were 3 TEAEs (diarrhea, abdominal pain, and flatulence) which had a meaningful
difference in incidence between the treatment groups.

Diarrhea was the most frequently reported TEAE among patients treated with linaclotide;
79 (19.5%) patients in the linaclotide group experienced at least 1 episode of diarrhea vs.
only 14 (3.5%) patients treated with placebo. A total of 8 of the 79 patients treated with
linaclotide who experienced TEAEs of diarrhea had events that were reported as severe.
A total of 23 (5.7%) patients treated with linaclotide discontinued from the study because
of a TEAE of diarrhea versus only 1 (0.3%) placebo patient.

Per this reviewer’s request, the sponsor performed analysis of number of patients with at
least one AE, at least one treatment related AE (TRAE), withdrawn due to AE, at least

one episode of diarrhea, and discontinued due to TRAE of diarrhea.

The results are given below.
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Number of Patients with at Least One AE, at Least One TRAE. Withdrawn due to
AE, at Least One Episode of Diarrhea, and Discontinued due to TRAE of Diarrhea
Study LIN-MD-31

0dds Ratio
Placebo LIN 290 ug [Exact 95% CI for
[H=286] (H=408) 0dds Ratio
Paramster o (%) o (%} (Lin 290 : Placebo)]
Number of Patisnts with at Least One AE 210 (53.0] 228 [56.2) 1.13 | 0.85 , 1.51)
p-valus 0.334%
Number of Patisnts with at Least One TRAE 57 [(14.4) 123 {30.3) 2.58 [ L.80 , 3.74)
p-value <. 0001
Humber of Patients Withdrawn due to AE 11 [ 2.8) 31 { 7.86) 2.89 [ 1.39 , 6.47)
p-valus 0.0023
Number of Patients with at Least One Eplscde of 14 [ 3.5] T% {19.5) 6.59 [ 3.81 , 12.832)
Diarrhea
p-valus = 0001
Number of Patients Discontinued due to TRAE of 1 ([ 0.3) 23 { 5.7) 23.72 [ 3.80 ,975.5E)
Diarrhes
p-value <. 0001
Copied from Table 9.4

As seen from table above, for number of patients with at least one AE, at least one
treatment related AE (TRAE), withdrawn due to AE, at least one episode of diarrhea, and
discontinued due to TRAE of diarrhea, greater proportions of subjects in the linaclotide
group compared with subjects in the placebo group was observed.

4. FINDINGS IN SPECIAL/SUBGROUP POPULATION

4.1 Gender, Race and Age

Per this reviewer’s request, the sponsor performed the subgroup analyses of proportion of
9/12 week abdominal pain and CSBM(APC) 3 +1 responders for gender, age, and race,
BMI at baseline, and abdominal pain at baseline.

4.1.1 Study MCP-103-302

The summary of results of subgroup analyses of proportion of 9/12 week abdominal pain
and CSBM (APC) 3 +1 responders for Study MCP-103-302 is given below.
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Subgroup Analyses of Proportion of 9/12 Week Abdominal Pain
and CSBM (APC) 3+1 Responders
Study MCP-103-302

Diff

Subgroup Placebo Linaclotidde (LIN-PLA) 95% CI
Gender

Male 3/51 (5.9%) 5/33 (15.2%) 9.3% (8.8%, 9.7%)

Female 9/352 (2.6%) 46/368 (12.5%) 9.9% (9.8%, 10.1%)
Age

<65 12/386 (3.1%) 47/378 (12.4%) 9.3% (9.2%, 9.4%)

>65 0/17 (0.0%) 4/23 (17.4%) 17.4% (16.9%, 17.9%)
Race

White 9/311 (2.9%) 43/316 (13.6%) 10.7% (10.6%, 10.8%)

Black 2/78 (2.6%) 7/70 (10.0%) 7.4%% (7.2%, 7.7%)

Other 1/14 (7.1%) 1/15 (6.7%) -0.4% (-1.1%, 0.1%)

Compiled by this reviewer from Table 14.4.1.1J

As seen from the table above, 9/12 week abdominal pain and CSBM (APC) 3 + 1
responder were reported by higher proportion of linaclotide subjects for gender, age and
race.

4.1.2 Study LIN-MD-31

The summary of results of subgroup analyses of proportion of 9/12 week abdominal pain
and CSBM (APC) 3 +1 responders for Study LIN-MD-31 is given below.

Subgroup Analyses of Proportion of 9/12 Week Abdominal Pain
and CSBM (APC) 3+1 Responders
Study LIN-MD-31

Diff

Subgroup Placebo Linaclotidde (LIN-PLA) 95% CI
Gender

Male 0/38 (0.0%) 4/38 (10.5%) 10.5% (10.2%, 10.8%)

Female 20/357 (5.6%) 45/367 (12.2%) 6.7% (6.5%, 6.8%)
Age

<65 16/369 (4.3%) 47/386 (12.2%) 7.8% (7.7%, 8.0%)

>65 4/26 (15.4%) 2/19 (10.5%) -4.9% (-5.5%, -4.2%)
Race

White 17/301 (5.6%) 41/314 (13.1%) 7.4% (7.3%, 7.6%)

Black 2/75 (2.7%) 7/78 (9.0%) 6.3% (6.1%, 6.5%)

Other 1/19 (5.3%) 1/13 (7.7%) 2.4% (1.9%, 3.0%)

Compiled by this reviewer from Table 14.4.1.1J

As seen from the table above, 9/12 week abdominal pain and CSBM (APC) 3 + 1
responder were reported by higher proportion of linaclotide subjects for gender and race.
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4.2 Other Special/Subgroup Population

Per this reviewer’s request, the sponsor performed the subgroup analyses of proportion of
9/12 week abdominal pain and CSBM (APC) 3 +1 responders for BMI at baseline and
abdominal pain at baseline.

4.2.1 Study MCP-103-302

The summary of results of subgroup analyses of proportion of 9/12 week abdominal pain
and CSBM (APC) 3 +1 responders for Study MCP-103-302 is given below.

Subgroup Analyses of Proportion of 9/12 Week Abdominal Pain
and CSBM (APC) 3+1 Responders
Study MCP-103-302

Diff
Subgroup Placebo Linaclotidde (LIN-PLA) 95% CI
BMI at baseline
<30 kg/m® 7/285 (2.5%) 35/280 (12.5%) 10.0% (9.9%, 10.2%)
>30 kg/m* 5/118 (4.2%) 16/121 (13.2%) 9.0% (8.8%, 9.2%)
Abdominal Pain
at Baseline
<5 4/176 (2.3%) 21/165 (12.7%) 10.4% (10.3%, 10.6%)
>5<8 7/185 (3.8%) 27/189 (14.3%) 10.5% (10.3%, 10.7%)
>8 1/42 (2.4%) 3/47 (6.4%) 4.0% (-3.7%, 4.3%)

Compiled by this reviewer from Table 14.4.1.1J

As seen from the table above, 9/12 week abdominal pain and CSBM(APC) 3 + 1
responder were reported by higher proportion of linaclotide subjects for BMI at baseline
and abdominal pain at baseline (<5 and >5<8).

4.2.1 Study LIN-MD-31

The summary of results of subgroup analyses of proportion of 9/12 week abdominal pain
and CSBM (APC) 3 +1 responders for Study LIN-MD-31 is given below.
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Subgroup Analyses of Proportion of 9/12 Week Abdominal Pain
And CSBM (APC) 3+1 Responders
Study LIN-MD-31

Diff
Subgroup Placebo Linaclotidde (LIN-PLA) 95% CI
BMI at baseline
<30 kg/m® 18/275 (6.5%) 257271 (9.2%) 2.7% (2.5%, 2.8%)
>30 kg/m2 2/120 (1.7%) 24/134 (17.9%) 16.2% (16.0%, 16.5%)
Abdominal Pain
at Baseline
<5 9/156 (5.8%) 16/152 (10.5%) 4.8% (4.6%, 5.0%)
>5<8 8/198 (4.0%) 31/214 (14.5%) 10.5% (10.3%, 10.6%)
>8 3/41 (7.3%) 2/39 (5.1%) -2.2% (-2.5%, -1.9%)

Compiled by this reviewer from Table 14.4.1.1J

As seen from the table above, 9/12 week abdominal pain and CSBM(APC) 3 + 1
responder were reported by higher proportion of linaclotide subjects for BMI at baseline
(> 30 kg/m?) and abdominal pain at baseline (<5 and >5<8).

S. SUMMARY AND CONCLUSIONS

5.1 Statistical Issues and Collective Evidence

Study MCP-103-302 showed that linaclotide was statistically significantly better than
placebo in terms of the primary efficacy endpoint, 9/12 week APC 3+1 Responder. The
treatment difference was 9.7%. It was also statistically better than placebo in terms of
other three primary efficacy endpoints: 9/12 week CSBM 3+1 Responder, 9/12 week
Abdominal Pain Responder, and 6/12 week APC +1 Responder. The treatment
differences ranged from 13% to 20%. The superiority was also shown for some
secondary efficacy endpoints: change from baseline in 12-week CSBM frequency rate,
change from baseline in 12-week SBM frequency rate, change from baseline in 12-week
stool consistency, CSBM frequency rate, and change from baseline in 12-week percent of
abdominal pain-free days.

The efficacy results from Study MCP-103-302 were replicated in Study LIN-MD-31 for
primary efficacy endpoint: 9/12 week APC 3+1 Responder. However, the treatment
difference was modest at 7.0%.

It was found the sponsor failed to perform subgroup analyses of proportion of 9/12 week
abdominal pain and CSBM (APC) 3 +1 responders by gender, age, and race.

Per this reviewer’s request, the sponsor performed the subgroup analyses of proportion of
9/12 week abdominal pain and CSBM (APC) 3 +1 responders for gender, age, race, BMI
at baseline, and abdominal pain at baseline.
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Results from subgroup analyses show that treatment effect was consistent between
studies for gender, age (<65), race, BMI at baseline (> 30 kg/m?) and abdominal pain (<5
and > 5 <8).

It was found that the sponsor failed to perform number of subjects with adequate relieve
pain and CSBM (APC) 3 +1 by week and by month. A subject was considered to be
monthly responder if subject was weekly responder for at least 2 of 4 weeks at that
month.

As per request, the sponsor provided analysis of number of subjects with adequate relieve
pain and CSBM (APC) 3 +1 by week and by month. Greater proportions of patients at
almost every week and every month during the 26-week study in the linaclotide group as
compared with patients in the placebo was observed in Study MCP-103-302. Similar
results were observed during the 12-weekly study in Study LIN-MD-31.

This review performed post-hoc analyses for sustained efficacy for both study. A subject
was considered sustained responder if subject was monthly responder for all 3 months.
Greater proportions of patients in the linaclotide group as compared with patients in the
placebo was observed in both studies for both endpoints of abdominal pain CSBM (APC)
3 + 1 and abdominal pain CSBM (APC) + 1. The treatment differences ranged from 9.0%
to 12.8% for abdominal pain CSBM (APC) 3 + 1 and from 10.5% to 17.0% for
abdominal pain CSBM (APC) 3 + 1.

For safety, for number of patients with at least one AE, at least one treatment related AE
(TRAE), withdrawn due to AE, at least one episode of diarrhea, and discontinued due to
TRAE of diarrhea, greater proportions of subjects in the linaclotide group compared with
subjects in the placebo group was observed in both studies (MCP-103-302 and LIN-MD-
31).

5.2 Conclusions and Recommendations

In conclusion, both studies (MCP-103-302 and LIN-MD-31) showed that linaclotide was
superior to the placebo for protocol-specified endpoint, 9/12 week APC 3+1 responder.
The treatment difference was 9.7 and 7.0 for studies MCP-103-302 and LIN-MD-31,
respectively.

Both studies also showed that linaclotide (266 pg) was statistically significantly better
than placebo in terms of other three primary efficacy endpoints: 9/12 week CSBM 3+1
responder, 9/12 week abdominal pain responder, and 6/12 week APC +1 responder. The
treatment differences ranged from 13% to 20%. Superiority was also shown for some
secondary efficacy endpoints: change from baseline in 12-week CSBM frequency rate,
change from baseline in 12-week SBM frequency rate, change from baseline in 12-week
stool consistency, CSBM frequency rate, and change from baseline in 12-week percent of
abdominal pain-free days.
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The efficacy results from Study MCP-103-302 were replicated in Study LIN-MD-31 for
primary efficacy endpoint: 9/12 week APC 3+1 responder. However, the treatment
difference was modest with 7.0%.

As per request, the sponsor provided analysis of number of subjects with adequate relieve
pain and CSBM (APC)3 +1 by week and by month. Greater proportions of patients at
almost every week and every month during the 26-week study in the linaclotide group as
compared with patients in the placebo were observed in Study MCP-103-302. Similar
results were observed during the 12-weekly study in Study LIN-MD-31.

In conclusion, both studies (MCP-103-302 and LIN-MD-31) showed that linaclotide was
superior to the placebo for protocol-specified endpoint, 9/12 week APC 3+1 Responder.
The treatment differences were 9.7% and 7.0% for studies MCP-103-302 and LIN-MD-
31, respectively.

For safety, for number of patients with at least one AE, at least one treatment related AE
(TRAE), withdrawn due to AE, at least one episode of diarrhea, and discontinued due to
TRAE of diarrhea, greater proportions of subjects in the linaclotide group compared with
subjects in the placebo group was observed in both studies (MCP-103-302 and LIN-MD-
31).

Regarding safety concerns, the lower dose of linaclotide (133 pg) should have been
included in these studies, since the lower dose was included for studies for chronic
idiopathic constipation (CIC) and results from CIC studies showed no treatment
difference between low dose and high dose in one of two pivotal phase III studies. It is
suggested that the lower dose should be considered to be studied in the future.
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6. APPENDIX

Table 1 Demographic and Baseline Characteristics — Safety
Population Study MCP-103-302

Demographic Placebo Linaclotide Total

Characteristic (N=403) (N=401) (N=804) p-value
Age, years

Mean (SD) 44.0 (13.4) 446 (13.1) 443 (13.3) 04695
Median (Min, Max) 44.0 (18, 87) 45.0 (19, 82) 44.0 (18, 87)

Age, n (%)

18 10 < 40 years 153 (35.0) 142 (35.4) 295 (36.7)

40 to < 65 years 233 (57.8) 236 (58.9) 469 (58.3) 0.5174
= B5 years 17 (4.2) 23 (5.7) 40 (5.0)

Gender, n (94)

Female 352 (87.3) 368 (91.8) 720 (89.5) 0.0879
Male 51 (12.7) 33(8.2) 84 (10.4)

Race, n (%0)

Asjan 6 (1.5) 2 (0.5) 8(L0)

Black/African American 78 1(19.4) 70 (17.5) 148 (18.4) 05619
Caucasian 311 (77.2) 316 (78.8) 627 (78.0) '
Other 8(2.0) 13(3.2) 21 (2.6)

Ethnicity, n (%)

Hispaniu:.-’].aﬁqu 38 19.4) 43 (10.7) 81 (10.1) 0.5390
Not Hispanic/Latino 365 (90.6) 358 (89.3) 723 (89.9) '
Height, cin

Mean (SD) 165.8 (7.8) 164.7 (7.9) 165.2 (7.9) 0.0843
Median (Min, Max) 165.1 (139.7, 193.0)  165.1 {134.6, 188.0)  165.1 (134.6, 193.0)

Weight, kg

Mean (SD) 76.4 (18.4) 75.5 (18.1) 75.9 (18.3) 0.4924
Median (Min, Max) 73.0 (43.9, 142.5) 72.1 (43.6,173.6) 72.6 (436, 173.6)

BMI, kg/m®

Mean (SD) 27.7 (6.2) 27.8(5.9) 27.7(6.1) 0.9348

Median (Min, Max)

26.5 (16.4, 54.2)

26.6 (17.7, 51.0)

26.6 (16.4, 54.2)

[Data Source: Section 14, Table 14.2.2

Age was calculated up to the informed consent date.

p-values for continuous variables (e.g., age, weight, height, BMI) were from an ANOV A with treatment group
and region as factors; p-values for categorical variables (e.g., sex, ethnicity, and race) were from a CMH test

controlling for geagraphic region.
SD = Standard Deviation, Min = Minimum, Max = Maximum, BMI = Body mass index, defined as weight in
kg divided by height in m’.
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Table 2 Efficacy Variables at Baseline — I'TT Population Study MCP-103-302

Efficacy Placebo Linaclotide Total
Parameter Statistic (N=403) (IN=401) (N=804) p-value
Weekly CSBM n 403 401 804 0.2080
Rate Mean (SD) 0.2(0.4) 0.2 (0.4) 0.2 (0.4)
Median 0.0 0.0 0.0
Min, Max 0.0, 2.9 0.0, 2.4 0.0,2.9
Weekly SBM n 403 401 804 0.9748
Rate Mean (SD) 1.7 (1.4) 1.7(14) 1.7 (1.4
Median 1.5 1.5 1.5
Min, Max 0.0, 5.4 0.0,5.8 0.0,5.8
Stool Consistency n 344 342 686 0.2499
(BSFS) Mean (SD) 2.3 (1.0) 2.4 (1.1) 2.3 (1.0)
Median 2.0 2.0 2.0
Min, Max 1.0, 6.0 1.0, 6.0 1.0, 6.0
Straining n 344 342 686 0.6346
Mean (SD) 3.5 (0.8) 3.6 (0.8) 3.6 (0.8)
Median 3.6 3.6 36
Min, Max 1.0, 5.0 1.0, 5.0 1.0, 5.0
Abdominal Pain n 403 401 804 0.4525
Mean (SD) 5.5 (1.7) 5.6 (1.7) 5.6 (1.7)
Median 5.3 5.4 5.4
Min, Max 2.9,10.0 2.9, 10.0 2.9,10.0
Percent of n 403 401 804 0.9702
Abdominal Pain  Mean (SD) 2.11(6.3) 2.1(7.0) 2.1 (6.7)
Free Days Median 0.0 0.0 0.0
Min, Max 0.0,57.1 0.0,.53.8 0.0,57.1
Abdominal n 403 401 804 0.2282
Discomfort Mean (SD) 6.0 (1.7) 6.1(1.7) 6.1 (1.7)
Median 5.8 6.1 5.9
Min, Max 2.1,10.0 2.5,10.0 2.1,10.0
Bloating n 403 401 804 0.2304
Mean (SD) 6.5 (1.8) 6.6 (1.9) 6.6 (1.8)
Median 6.5 6.6 6.6
Min, Max 1.6, 10.0 0.0.10.0 0.0.10.0

Data Source: Section 14, Table 14.2.4

Baseline efficacy values are derived from the IVRS data collected daily in the Pretreatment Period, specifically
the period of time from 14 days before randomization up to the time of randomization.

SD = Standard Deviation, Min = Minimum, and Max = Maximum.
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Table 3 Demographic and Baseline Characteristics — Safety Population

Study LIN-MD-31

Characteristic meb? Linaciotide _Tom-f Pvalne
(N=2396) (N =406) (N==802)
Age, years
Mean + SD 43712090 4332127 435128 0.6528
= 65 vears, n (%) 26 (6.6) 19047 45 (5.6) 0.3832
Range 18, 84 19, 81 18, 84
Sex, n {76)
Male 38 (9.6) 8o 76(0.3) 0.0205
Female 358 (90.4) 368 (90.6) 726 (90.5)
Race, n (%5)
Caucasian 302 (76.3) 315(77.6) 617 (76.9) 0.6301
Nen-Caucasian 04237 01224 185 (23.1)
Ethnicity, n (%)
Hispanic 57(144) 56 (13.8) 113(14.1) 0.8354
Non-Hispanic 330 (85.9) 350 (86.2) 680 (85.9)
Weight, kg
Mean = SD | 746183 | 7722188 | 7502186 | 00375
Height. cm
Mean = SD | 1643283 | 1652283 | 164783 | 01186
BMIL. kg/m®
Mean = SD | 276262 | 283x64 | 279263 | oum

BMI = body mass index.

P-values for continmous variables (eg, age, weight, height, BMI) were from an ANOVA with treatment group and

geographic region as factors; p-values for categorical variables (eg, sex, ethmieity, and race) were from a CMH test
controlling for geographic region.

Source: Table 14.2.1.

Reference ID: 3175600

101




Table 4 Efficacy Variables at Baseline — I'TT Population Study LIN-MD-31

Parameter Placebo (N =393) Linaclotide (N = 403) Paalne
Mean = 5D Mean = 5D
CSBM rate per week 024=0350 020046 03140
SBM rate per week 190=140 194+138 0.6937
BSFS 241103 226100 0.04463
Straining score 343081 357076 0.0196
Abdominal pain 5363171 5.66+1.65 0.8333
Abdominal pain-free davs 1.69=600 206648 03971
Abdominal discomfort score 6.04 = 167 6.17+ 1.60 0.2734
Bloating score 6.50=180 671177 0.0008

Baselne efficacy values were derived from the IVES daily diary data collected in the pretreatment period, specifically
the period from 14 days before randomization up to the time of randonuzation.

ESFS =Bnstol Stool Form Scale; CSBM = complete spontaneous bowel movement; ITT = mient-to-ireat;
SBL = spontansous bowel movement.

Source: Table 14.2 4.
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1 EXECUTIVE SUMMARY

1.1 Conclusions and Recommendations

The sponsor has submitted two pivotal studies (MCP-103-303 and LIN-MD-01) to
support the indication for treatment of chronic idiopathic constipation (CIC). A
separate statistical review addresses the IBS-C indication.

Study LIN-MD-01 showed that both linaclotide dose groups (133 pg and 266 pg)
were statistically significantly better than placebo in terms of the primary efficacy
endpoint, overall CSBM responder (See Section 1.2.1. for definition of overall
responder.) The treatment differences were 9.9% and 14.7% for the linaclotide 133
pg and 266 pg, respectively.

Superiority was also shown for some secondary efficacy endpoints: change from
baseline in 12-week CSBM frequency rate, change from baseline in 12-week SBM
frequency rate, and change from baseline in 12-week stool consistency.

The treatment effects for the CSBM and SBM frequency rates were numerically
greater for the higher dose group, however, a clinically meaningful dose response
difference might not be evident.

The efficacy results from Study LIN-MD-01 were replicated in Study MCP-103-303
for the primary efficacy endpoint: 12-week CSBM overall responder rate. The
treatment differences were 16.9% and 15.6% for the linaclotide 133 pg and 266 pg
treatment groups, respectively.

This reviewer performed post-hoc analyses using a more stringent definition of
responder, requiring subjects to be monthly responders for all 3 months. A subject
was considered to be a monthly responder if the subject was weekly responders for at
least 3 weeks of 4 weeks in the month.

For this more stringent definition, both linaclotide doses were superior to the placebo
in both studies. Treatment differences were 7.5% and 12.8%, for linaclotide 133 ug
and 266 pg dose groups, respectively in Study LIN-MD-01. Similar treatment
differences were observed in Study MCP-103-303 (10.0% and 9.1%)).

In conclusion, both studies (MCP-103-303 and LIN-MD-01) showed that both
linaclotide doses (133 pg and 266 pg) were superior to placebo for the protocol-
specified primary efficacy endpoint.

Regarding safety, greater proportions of subjects with adverse events were observed
in the linaclotide groups compared with the placebo group for both studies.
Specifically, more linaclotide subjects had at least one treatment related AE (TRAE),
withdrew due to AE, had at least one episode of diarrhea, or discontinued due to a
TRAE of diarrhea.
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1.2. Brief Overview of Clinical Studies
1.2.1 Study LIN-MD-01

This is a phase 3, randomized, double-blind, placebo-controlled, parallel-group trial
of Linaclotide administered orally for 12- weeks trial comparing 2 doses of
linaclotide with placebo in patients with chronic idiopathic constipation (modified
Rome II criteria). The trial was conducted in the U.S. (95 sites) and Canada (8 sites).

The objective of this trial was to determine the efficacy and safety of linaclotide
administered to patients with chronic idiopathic constipation.

The trial consisted of up to 21 days of screening, 14 to 21 days of pretreatment, and
12 weeks of double-blind treatment. At the end of the pretreatment period, patients
meeting the entry criteria were randomized to 1 of 3 double-blind treatment groups:
133 g linaclotide, 266 pg linaclotide, or placebo (1:1:1). During this pretreatment
period subjects provided qualified bowel habit and rescue medicine information.

An interactive voice response system (IVRS) was used for the primary efficacy
assessment, and in particular to classify bowel movements (BMs) as spontaneous
(SBMs) or complete (CSBMs).

The primary efficacy parameter was the 12-week CSBM overall responder rate. A 12-
week CSBM overall responder was defined as a patient who was a CSBM weekly
responder for at least 9 of the 12 weeks of the treatment period. A CSBM weekly
responder was a subject who had a CSBM weekly frequency rate that was 3 or greater
and increased by 1 or more from baseline.

1.2.2 Study MCP-103-303

The study design for this study was similar to that for Study LIN-MD-01 with
exceptions listed below. The trial was conducted in the U.S in 110 sites.

This study was a phase 3, randomized, double-blind, placebo-controlled, parallel-
group trial of 133 pug/day and 266 pg/day linaclotide administered orally for 12
Weeks followed by a 4-Week randomized withdrawal period.

The trial consisted of the following periods: up to 21 days of screening (screening
period), 14 to 21 days of pretreatment (pretreatment period), 12 weeks of double-
blind treatment (treatment period), and a 4-week double-blind randomized withdrawal
(RW) period.

1.3 Statistical Issuesand Findings

Study LIN-MD-01 showed that both linaclotide dose groups (133 pg and 266 pug)
were statistically significantly better than placebo in terms of the primary efficacy
endpoint, 12-week CSBM overall responder. The treatment differences were 9.9%
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and 14.7% for linaclotide 133 pg and 266 pg, respectively. Superiority was also
shown for some secondary efficacy endpoints: change from baseline in 12-week
CSBM frequency rate, change from baseline in 12-week SBM frequency rate, and
change from baseline in 12-week stool consistency.

For the changes from baseline in CSBMs/week and SBMs/week, the treatment effects
were slightly numerically greater for subjects in the 266 pg dose group than for those
in the 133 pg dose group. For CSBM, the linaclotide treatment effects were 1.4 and
2.0 for the 133 pg and 266 pg dose groups, respectively, and the SBM effects were
2.3 and 2.6. The within-dose differences in these group effects (0.6 and 0.3) might not
be considered clinical meaningful.

The efficacy results from Study LIN-MD-01 were replicated in Study MCP-103-303
for primary efficacy endpoint: 12-week CSBM overall responder. However, the
treatment differences were 16.9% and 15.6% for linaclotide 133 pg and 266 pg,
respectively.

This reviewer performed analyses of CSBM monthly responder by month. A monthly
responder is a CSBM weekly responder for at least 3 of the 4 treatment period weeks

for that month. A subject with missing response at a specific month was considered a

non-responder for that month.

For Study LIN-MD-01, greater proportions of monthly responders in the linaclotide
group were observed for each month of the study. The linaclotide 266 pg dose group
showed numerically higher response rates than the linaclotide 133 pg group from
Month 1 through Month 3. But, the dose group difference decreased to 5.7% by
Month 3.

Contrary to the finding from Study LIN-MD-01, Study MCP-103-303 showed that
the monthly responder rates for the linaclotide 266 ug was numerically lower than
those for the linaclotide 133 pg for each month of the study. At Month 3, the
linaclotide 266 ng was 6% less than that for linaclotide 133 pg.

To assess sustained efficacy, this reviewer performed post-hoc analyses using a more
stringent definition of 12-week overall responder. A subject was considered to be a
responder if the subject was a monthly responder for all 3 months. A subject was
considered to be a monthly responder if the subject was a weekly responder for at
least 3 out of 4 weeks in the month.

For this more stringent definition, both linaclotide doses (133 pg and 266 pg) were
superior to the placebo in both studies. Treatment differences were 7.5% and 12.8%,
for linaclotide 133 ug and 266 ng, respectively in Study LIN-MD-01. Similar
treatment differences were observed in Study MCP-103-303 (10.0% and 9.1%)).

To assess sustained efficacy, this reviewer also performed post-hoc analyses using
another more stringent definition of overall responder. A subject was considered to be
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a responder if the subject was a 12-week overall responder and was a weekly
responder for at least 3 of 4 weeks in Month 3.

For this responder definition, both linaclotide doses (133 pg and 266 pg) were
superior to the placebo in both studies. Treatment differences were 9.9% and 12.0%,
for linaclotide 133 pg and 266 pg, respectively in Study LIN-MD-01. Similar
treatment differences were observed in Study MCP-103-303 (13.2% and 14.2%).

In conclusion, both studies (MCP-103-303 and LIN-MD-01) showed that both
linaclotide doses (133 pg and 266 pg) were superior to the placebo for protocol-
specified primary efficacy endpoint.

In review of safety, this reviewer found that greater proportions of subjects with
adverse events in the linaclotide group compared with subjects in the placebo group
for both studies (MCP-103-303 and LIN-MD-01). These included proportions of
subjects with at least one treatment related AE (TRAE), withdrew due to AE, with at
least one episode of diarrhea, or discontinued due to TRAE of diarrhea.

2. INTRODUCTION

2.1 Overview

Linaclotide is a minimally absorbed 14-amino-acid peptide that acts locally in the
intestinal lumen to stimulate the guanylate cyclase subtype C (GC-C) receptor. By
activating the GC-C receptor, orally administered linaclotide has been found in
animal models to increase intestinal fluid secretion and intestinal transit, and also to
decrease visceral pain.

Linaclotide, a 14-amino acid synthetic peptide, is a potent and selective GC-C
receptor agonist structurally related to the endogenous guanylin peptide family.
Activation of the GC-C receptor results in an increase in both intracellular and
extracellular concentrations of cyclic guanosine monophosphate (cGMP). Elevation
in intracellular cGMP stimulates secretion of chloride and bicarbonate into the
intestinal lumen, through activation of the cystic fibrosis transmembrane conductance
regulator (CFTR) ion channel, resulting in increased intestinal fluid and accelerated
transit. Extracellular cGMP decreases the activity of pain-sensing nerves, which is
thought to be responsible for the observed reduction in visceral pain.

The sponsor seeks marketing approval for linaclotide as an orally administered

treatment for irritable bowel syndrome with constipation (IBS-C) and chronic
idiopathic constipation (CIC).
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2.2 Data Sour ces

The sponsor has submitted two adequate and well-controlled studies (MCP-103-302)
and LIN-MD-31) for the irritable bowel syndrome with constipation (IBS-C)
indication and two adequate and well-controlled studies (MCP-103-303) and LIN-
MD-01) for the chronic idiopathic constipation (CIC) indication.

The four pivotal studies are

MCP-103-302: A Phase 3, Randomized, Double-blind, Placebo-controlled, Parallel-group trial of
Linaclotide Administered Orally for 26 weeks in Patients with Irritable Bowel Syndrome with
Constipation

LIN-MD-31: A Phase 3, Randomized, Double-blind, Placebo-controlled, Parallel-group trial of
Linaclotide Administered Orally for 12 weeks Followed by a 4-Week Randomized Withdrawal
Period in Patients with Irritable Bowel Syndrome with Constipation

LIN-MD-01: A Phase 3, Randomized, Double-blind, Placebo-controlled, Parallel-group trial of
Linaclotide Administered Orally for 12 weeks in Patients with Chronic Constipation

MCP-103-303: A Phase 3, Randomized, Double-blind, Placebo-controlled, Parallel-group trial of

Linaclotide Administered Orally for 12 weeks Followed by a 4-Week Randomized Withdrawal
Period in Patients with Constipation

This review will focus on the two studies (MCP-103-303 and LIN-MD-01) for the
chronic idiopathic constipation (CIC) indication.

The original submission was submitted in eCTD and dated August 9, 2011.

The electronic submission is located at \Cdsesub1\evsprod\NDA202811\0000.

The sponsor submitted responses to requests for information dated November 30, 2011,
December 22, 2011, January 20, 2012, January 30, 2012, February 8, 2012, March 5, 2012,
April 10, 2012, April 16, 2012, April 18, 2012, April 19, 2012, May 2, 2012 and May 24
2012.

3. STATISTICAL EVALUATION

3.1 Evaluation of Efficacy
3.1.1 Study LIN-MD-01
3.1.1.1 Study Design

This is a phase 3, randomized, double-blind, placebo-controlled, parallel-group trial
of Linaclotide administered orally for 12- weeks trial comparing 2 doses of
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linaclotide with placebo in patients with chronic idiopathic constipation (modified
Rome II criteria). The trial was conducted in the U.S. (95 sites) and Canada (8 sites).

The objective of this trial was to determine the efficacy and safety of linaclotide
administered to patients with chronic idiopathic constipation.

The trial consisted of the following periods: up to 21 days of screening, 14 to 21 days
of pretreatment, and 12 weeks of double-blind treatment. At the end of the
pretreatment period, during which patients provided qualifying bowel habit, symptom
severity, and rescue medicine information, patients meeting the entry criteria for this
trial were randomized to 1 of 3 double-blind treatment groups: 133 pg/day linaclotide,
266 ng/day linaclotide, or placebo (1:1:1).

The Screening Period (Visit 1) started when the patient signed the ICF and lasted for
up to 21 calendar days. During this period, patient eligibility for entry into the
pretreatment period was determined. The end of the screening period coincided with
the start of the pretreatment period. Any over-the-counter or prescription laxatives,
suppositories, or enemas used to treat CC were not to be taken during the calendar
day before the Pretreatment Visit (Visit 2), whereas other prohibited medicines were
not to be taken during the 14 calendar days before the Pretreatment Visit.

The pretreatment period is defined as the 14 calendar days (minimum) to 21 calendar
days (maximum) immediately before randomization. During this period, patients had
to provide the following information through daily IVRS calls:

» Daily bowel habits and daily patient symptom severity assessments

»  Weekly patient assessment of constipation severity

»  Weekly patient assessment of degree of relief of constipation symptoms

» Use of per-protocol rescue medicine or any other laxatives, suppositories, or
enemas

The treatment period began with randomization and lasted for 12 weeks. Patients who
met all entry criteria were randomized to treatment with 133 pg linaclotide, 266 pg
linaclotide, or placebo (1:1:1). Except for the first dose, study drug was to be taken
once daily in the morning at least 30 minutes before breakfast. Patients had to take
their initial dose of study drug at the trial center during the Randomization Visit on
Day 1 (Visit 3). Patients must have fasted for at least 2 hours before arriving at the
clinic for the Randomization Visit (Visit 3) and End-of-Trial (EOT) Visit (Visit 7).
Patients were not to take any study drug on the day of the EOT Visit (Visit 7).
Patients were to continue to call the IVRS to provide their daily assessments (daily
bowel habit assessments and daily patient symptom-severity assessments), their
weekly assessments (patient assessment of constipation severity and patient
assessment of degree of relief of constipation symptoms), and their use of rescue
medicine and any other laxatives, suppositories, or enemas. A Treatment Satisfaction
Assessment was to be performed at the Week 2 Visit (Visit 4) and all subsequent
visits. A Treatment Continuation Assessment was to be performed at the EOT Visit
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(Visit 7). A number of quality-of-life and patient-outcome assessments were
performed at trial visits throughout the treatment period.

The overview of trial design is given below.

Figure 9.1.3-1. Overview of Trial Design
Screening Prefreatment
Period Peried Treatment Period
——F < >
Upio 21 dayvs 1440 21 days Cay 1 im Day B4

| | '
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133 pg Linaclotide
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o tran 266 pz Linaclotide
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Main inclusion criteria are:

1. Males and females > 18 years of age were included if they

2. Meet Rome II criteria for CC, which have been slightly modified from the
original: patient reported fewer than 3 bowel movements (BMs) per week
(with each BM occurring in the absence of any laxative, suppository, or
enema use during the preceding 24 hours) and reported 1 or more of the
following symptoms for at least 12 weeks, which need not be consecutive, in
the 12 months before the Screening Visit (Visit 1) or before starting chronic
treatment with tegaserod, lubiprostone, polyethylene glycol 3350, or any
laxative:
a. Straining during more than 25% of BMs
b. Lumpy or hard stools during more than 25% of BMs
c. Sensation of incomplete evacuation during more than 25% of BMs

3. Report an average of fewer than 3 CSBMs per week and 6 or fewer SBMs per
week by the IVRS during the 14 days before the start of the treatment period.

4. Be compliant with IVRS completion by adequately responding to [VRS
questions on 10 or more of the 14 days before the start of the treatment period

Patients were excluded for any of the following reasons:
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1. They reported a Bristol Stool Form Scale (BSFS) score of 6 (loose, mushy
stools) for more than 1 SBM or a BSFS score of 7 (watery stool) with any
SBM during the 14 days before the start of the Treatment Period;

3. They used Rescue Medicine (bisacodyl tablet or suppository) or any other
laxative, suppository, or enema on the calendar day before or the calendar day
of the start of the Treatment Period.

The primary efficacy assessment, which was used to determine the primary efficacy
parameter (12-week CSBM overall responder) during the 12 weeks, was based the
IVRS information that determined whether a BM was a CSBM.

Each day of the pretreatment and treatment periods, the patient called the IVRS and
provided the number of BMs he or she had since the previous day’s call. Patients
were only allowed to call between the hours of 12 noon and 11:59 PM, and they were
asked to call at about the same time each day. For each BM, the patient also provided
the day the BM occurred and if the BM was associated with a sense of complete
evacuation (the patient was also asked to provide assessments of consistency and
straining, which are secondary efficacy assessments). The patient was also asked if he
or she took any medicines to treat his or her constipation since the previous day’s call.
For each type of rescue medicine taken (e.g., bisacodyl tablet, bisacodyl suppository)
or other laxatives, suppositories, or enemas, the patient was asked to provide the day
it was taken.

In addition to the primary efficacy assessment, the following efficacy assessments
were used in determining the secondary efficacy parameters:

The SBM assessment was based on the IVRS information that determined whether a
BM was an SBM as defined for the primary efficacy parameter.

Patient assessment of stool consistency was collected daily by IVRS calls. For each
BM, stool consistency was assessed by the patient using the BSFS. The 7-point
ordinal BSFS scale is provided below:
“Please describe the consistency of the bowel movement using the following scale
where:”

1=Separate hard lumps like nuts (difficult to pass)

2=Sausage shaped but lumpy

3=Like a sausage but with cracks on surface

4=Like a sausage or snake, smooth and soft

5=Soft blobs with clear-cut edges (passed easily)

6=Fluffy pieces with ragged edges, a mushy stool

7=Watery, no solid pieces (entirely liquid)

Patient assessment of straining was collected daily by IVRS calls. For each BM,
degree of severity of straining was assessed by the patient using the following 5-point
ordinal scale:

12
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“How much did you strain during the bowel movement?”
1=Not at all
2=A little bit
3=A moderate amount
4=A great deal
5=An extreme amount

Patient assessment of constipation severity was reported weekly by IVRS calls. The
rating of constipation severity during the previous 7 days on a 5-point ordinal scale
was provided by the patient answering the following question:

“On average, how would you rate your constipation during the past 7 days?”

1 =none

2 =mild

3 = moderate
4 = severe

5 = very severe

Patient assessment of abdominal discomfort was collected daily by IVRS calls. The
rating of abdominal discomfort during the previous 24 hours on a 5-point ordinal
scale was provided by the patient answering the following question:

“How would you rate your abdominal discomfort over the last 24 hours?”

1 =none

2 =mild

3 = moderate
4 = severe

5 = very severe

Patient assessment of bloating was collected daily by IVRS calls. The rating of
bloating during the previous 24 hours on a 5-point ordinal scale was provided by the
patient answering the following question:

“How would you rate your bloating over the last 24 hours?”

1 =none

2 =mild

3 = moderate
4 = gevere

5 = very severe

In addition to the primary and secondary efficacy assessments, the following efficacy
assessments were used in determining the additional efficacy parameters.

This assessment is the IVRS question asking the patient if a BM occurred within 24
hours of the patient receiving the first dose of study drug.
“Did this bowel movement occur less than 24 hours after you first took study

medication?”
1 =yes
2 =10

13

Reference ID: 3175251



Patient assessment of abdominal pain was collected daily by IVRS calls. The rating of
abdominal pain during the previous 24 hours on a 5-point ordinal scale was provided
by the patient answering the following question:

“How would you rate your abdominal pain over the last 24 hours?”

1 =none

2 =mild

3 = moderate
4 = severe

5 = very severe

Patient assessment of degree of relief of constipation symptoms was reported weekly
by IVRS calls. The rating on a 7-point balanced ordinal scale was provided by the
patient answering the following question:
“Compared to before you started this study, how would you rate your constipation
symptoms during the past 7 days?”

1 = completely relieved

2 = considerably relieved

3 = somewhat relieved

4 =unchanged

5 = somewhat worse

6 = considerably worse

7 = as bad as I can imagine

A treatment-satisfaction assessment was performed at Week 2 (Visit 4) and at all
subsequent trial visits. Patients answered the following 5-point ordinal scale question:
“Overall, how satisfied are you with the study medication’s ability to relieve your
constipation symptoms?”’

1 =not at all satisfied

2 = a little satisfied

3 = moderately satisfied

4 = quite satisfied

5 = very satisfied

A treatment-continuation assessment was performed at the EOT Visit (Visit 7).
Patients answered the following 5-point ordinal scale question:
“If given the option, how likely is it that you would continue taking the study
medication?”

1 =not at all likely

2 = a little likely

3 = moderately likely

4 = quite likely

5 = very likely

Four populations were considered in the statistical analysis of the study.
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The Screened Population consisted of all patients who had a Screening Visit (Visit 1)
and were assigned a PID number.

The Randomized Population consisted of all patients in the Screened Population who
were randomized to a treatment group at the Randomization Visit (Visit 3).

The Safety Population consisted of all patients in the Randomized Population who
received at least 1 dose of double-blind study medication during the treatment period.

The Intent-to-Treat (ITT) Population consisted of all patients in the Safety Population
who had at least 1 postrandomization entry of the primary efficacy assessment (i.e.,
the daily IVRS information that determined whether an SBM is a CSBM).

3.1.1.2 Sponsor’s Analysis

Of the total of 1232 patients screened, 633 were randomized to treatment and
received at least 1 dose of study drug. All but 3 of the patients were included in the
ITT Population (See table below.) The US southeast region had the greatest number
of randomized patients (N = 294).

Patient Populations

LIN-MD-01
Patients screened = 1232
Sereen failurez = 274
Pretreatment failures = 3235
Placebo Linaclotide Total
133 ug/day 266 ug/day
Patients randomized 215 213 205 633
Safety Population 215 213 205 633
Intent-to Treat Population 215 213 202 630

Diata source: Table 14.1.1 and Table 14.1.2.

Of the 1232 screened patients, there were 274 (22.2%) screen failures and 325
(26.4%) pretreatment failures (i.e., patients who entered the pretreatment period

but were not randomized). Most of these patients did not meet the inclusion/exclusion
criteria for randomization.

Table below summarizes the disposition data. A significantly greater percentage of
patients in the linaclotide 133-pg/day group discontinued from the study than did the
placebo patients (18.8% vs. 11.2%; p = 0.0303). Most of the discontinuations in each
treatment group were the result of an AE; the discontinuation rate due to an AE was
significantly greater in the linaclotide 133-pg/day group than in the placebo group
(9.9% vs. 4.7%; p = 0.0413). In addition, more linaclotide 133-pg/day patients were
lost to follow-up than were placebo patients (4.2% vs. 0.5%; p = 0.0106). No other
treatment group comparisons were statistically significant.
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Number (%) of Patients Discontinued During Treatment Period

Randomized Population

LIN-MD-01
FPlacebo Linaclofide Total
(N=1215) 133 pgiday 266 ug/day (N=§33)
(N=213) (N=205)
n (%) n (%) n (%) n (%)
Completed study 191 (R2.8) 173 (81.2) 169 (82.4) 333(84.2)
Discontinued from study 24(112) 40 (18.8) 36(17.6) 100 (15.8)
Reason for disconfinuation
Adverze event 10¢4.7) 2119 20(9.8) 31(81)
Insufficient therapeutic response 4{1.9 0 1(0.5) 5(08)
Protocol wiolation 4(1.9) ifld 105 8(1.3)
Withdrawal of consent 2(0.9) 6(28) 6(2.9) 14 2.2)
Lost to follow-up 1(0.5) 9{4.2) 6(2.9) 16 (2.5)
Other i4) 1(0.35) 2{1.00 6 (0.9)

Diata source: Table 14.1.3.

3.1.1.2.1 Planned Analysis

The primary efficacy parameter was 12-week CSBM overall responder. A 12-week
CSBM overall responder was a patient who was a CSBM weekly responder for at
least 9 of the 12 weeks of the treatment period. A CSBM weekly responder was a
patient who had a CSBM weekly frequency rate that was 3 or greater and increased
by 1 or more from baseline. If a patient did not have CSBM frequency data for a
particular week of the treatment period, the patient was not considered a CSBM
weekly responder for that week.

If a patient prematurely discontinued from trial, and the patient’s final treatment
period week contained less than 4 days, the patient was not considered a CSBM
weekly responder for that week or the subsequent missed weeks of the treatment

period.

There were 7 secondary efficacy parameters:

. Change from Baseline in 12-week CSBM Frequency Rate,
. Change from Baseline in.12-week SBM Frequency Rate,
. Change from Baseline in 12-week Stool Consistency,

. Change from Baseline in 12-week Abdominal Discomfort,
Change from Baseline in 12-week Bloating,

1
2
3
4. Change from Baseline in 12-week Severity of Straining,
5
6
7

Change from Baseline in.12-week Constipation Severity

The role of the additional efficacy parameters was to provide additional support for
the primary and secondary efficacy parameters.
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Additional efficacy parameters are:

1. BM within 24 hours of receiving the first dose of study drug,
2. Change from Baseline in 12-week abdominal pain,

3. Complete Spontaneous Bowel Movement Weekly Responder,
4. Degree of relief of constipation symptom responder,

5. Treatment satisfaction,

6. Treatment constipation.

Demographic parameters (i.e., age, race, sex, weight, height, and body mass index)
and other baseline characteristics, including baseline efficacy measurements, were
summarized by treatment group for the Safety and ITT populations. Comparability
among treatment groups was tested using a 2-way analysis-of-variance (ANOVA)
model with treatment group and geographic region as the factors for continuous
variables. A Cochran-Mantel-Haenszel (CMH) test, controlling for geographic
region, was used for categorical variables.

All efficacy analyses were based on the ITT Population.

Spontaneous bowel movement was defined as a BM that occurred in the absence of
laxative, enema, or suppository use on either the calendar day of the BM or the
calendar day before the BM. CSBM was defined as an SBM that was associated with
a sense of complete evacuation.

Baseline values for efficacy parameters were derived from the IVRS daily diary
collected in the pretreatment period, specifically the period of time from 14 days
before randomization up to the time of randomization. The baseline CSBM and SBM
weekly rates were derived as the corresponding overall weekly frequency rates based
on the number of CSBMs and SBMs a patient had during this period. Baseline stool
consistency and severity of straining were calculated as the average of the nonmissing
values from the SBMs reported by the patient during this period. Baseline values for
patient symptom and global assessments (e.g., abdominal discomfort, bloating,
abdominal pain, constipation severity, degree of relief of constipation symptoms)
were the average of the nonmissing patient scores reported during this period.

An observed-cases (OC) approach was applied to missing post baseline data. In
addition, a last-observation-carried-forward approach (LOCF) approach was used for
sensitivity analyses for all secondary efficacy parameters that were defined on a
weekly basis. In the LOCF method, a patient’s last weekly value was used when the
patient prematurely discontinued from the trial, or the patient’s previous weekly value
was used when the patient’s current weekly value was missing. For efficacy analyses,
trial centers were pooled together by geographic region.
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The overall type I family-wise error rate for testing the primary and secondary
efficacy parameters was controlled at the 0.05 significance level. All confidence
intervals were 2-sided 95% confidence intervals, unless stated otherwise.

This trial was designed to test the following 2 sets of primary efficacy hypotheses:

1. Null hypothesis: There was no difference in the proportion of 12-week CSBM
overall responders between patients taking the 266-ug dose and those taking
placebo
Alternative hypothesis: There was a difference in the proportion of 12-week
CSBM overall responders between patients taking the 266-pg dose and those
taking placebo

2. Null hypothesis: There was no difference in the proportion of 12-week CSBM
overall responders between patients taking the 133-pg dose and those taking
placebo
Alternative hypothesis: There was a difference in the proportion of 12-week
CSBM overall responders between patients taking the 133-pg dose and those
taking placebo

The primary efficacy analysis was the CMH test controlling for geographic region.
For each of the 2 linaclotide dose groups, the proportion of 12-week CSBM overall
responder was compared with the proportion in the placebo group using the CMH test
controlling for geographic region. The number and percentage of 12-week CSBM
overall responders for each treatment group, the difference in responder rates between
each linaclotide and placebo group, and the 2-sided p-value associated with the above
CMH test were presented. The Mantel-Haenszel estimate of odds ratio (controlling
for geographic region) and the corresponding 95% confidence interval for each
linaclotide dose group over placebo group are also provided.

For each of the following secondary efficacy parameters, each of the 2 linaclotide
dose groups were compared with the placebo group using an analysis-of-covariance
(ANCOVA) model with fixed-effect terms for treatment group and geographic region
and the patient’s corresponding baseline value of the parameter as a covariate. Least
squares means for each treatment group, difference in least squares means between
each of the 2 linaclotide dose treatment groups versus placebo, associated 2-sided
95% confidence interval for these differences in least squares means, and the
corresponding p-value were reported.

The overall type I family-wise error rate for testing the primary and secondary
efficacy parameters was controlled at the 0.05 significance level using the following
5-step serial gatekeeping multiple comparison procedure (MCP). Following this
MCP, progression to the next step only occurred if all individual hypotheses within a
step were rejected and the previous step(s) were all rejected at the step-specific
overall significance level. If all hypotheses within a step were not rejected, the
hypothesis tests involved in all subsequent steps were considered not statistically
significant. All hypothesis tests were 2-sided.
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1. The first step tested the primary efficacy parameter for the 266-ug dose group at
the 0.05 significance level

2. The second step tested the primary efficacy parameter for the 133-pg dose group
and the following 5 secondary parameters for the 266-ug dose group:
» Change from baseline in 12-week CSBM frequency
* Change from baseline in 12-week SBM frequency
* Change from baseline in 12-week stool consistency
* Change from baseline in 12-week severity of straining
* Change from baseline in 12-week constipation severity

The 6 individual hypotheses within this step were tested using an overall type I error
rate of 0.05 by means of a Hochberg procedure to control for multiple parameters
within this step.

3. The third step tested the following 2 secondary efficacy parameters for the 266-ug
dose group
* Change from baseline in 12-week abdominal discomfort
* Change from baseline in 12-week bloating

The 2 individual hypotheses within this step were tested using an overall type I error
rate of 0.05 by means of a Hochberg procedure to control for multiple parameters
within this step.

4. The fourth step tested the following 5 secondary efficacy parameters for the 133-
ng dose group:
» Change from baseline in 12-week CSBM frequency
* Change from baseline in 12-week SBM frequency
* Change from baseline in 12-week stool consistency
* Change from baseline in 12-week severity of straining
» Change from baseline in 12-week constipation severity

The 5 individual hypotheses within this step were tested using an overall type I error
rate of 0.05 by means of a Hochberg procedure to control for multiple parameters
within this step. (Note that this is the same set of secondary parameters tested in step
2 for the 266-ng dose group.)

5. The fifth step tested the following 2 secondary efficacy parameters for the 133-ug
dose group:
* Change from baseline in 12-week abdominal discomfort
* Change from baseline in 12-week bloating

The 2 individual hypotheses within this step were tested using an overall type I error
rate of 0.05 by means of a Hochberg procedure to control for multiple parameters
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within this step. (Note that this is the same set of secondary parameters tested in step
3 for the 266-ug dose group.)

The power calculation for the primary efficacy parameter was based on the results of
Ironwood study MCP-103-201, a Phase 2b study in which 310 patients with CC were
randomized to linaclotide or placebo once daily for 4 weeks. The 4-week CSBM
overall responder rates for patients treated with placebo was 7.4%; the 4-week CSBM
overall responder rate for patients treated with linaclotide were 18.6%, 26.8%, 32.3%,
and 29.0% for the 67-pg, 133-pg, 266-ug, and 532-pg linaclotide dose groups,
respectively.

For the Phase 3 primary efficacy parameter power calculations, the placebo group
estimate is taken from the placebo rate (7.4%) in study MCP-103-201. The 133-pg
linaclotide group estimate is based on the combination of responder rates for the 67-
ng and 133-pg dose groups (22.6%), and the 266 ng linaclotide group estimate is
based on the combination of responder rates for all (67 pg, 133 pg, 266 pg, and 532
ng) linaclotide dose groups (27.2%). Assuming that 15% more randomized patients
would discontinue from a 12-week treatment period of this trial than from the 4-week
treatment period in MCP-103-201 (20%) and not be responders, the 12-week CSBM
overall responder rate estimates used in these power calculations were 6.3%, 19.2%,
and 23.1%, for the placebo, 133-ug, and 266-ug groups, respectively.

Based on the above estimates of the anticipated 12-week CSBM overall responder
rates from the Phase 2b data, and the MCP, a trial with 200 patients randomized to
each of the 3 treatment groups would have greater than 96% power to reject the 266-
ng dose group primary efficacy parameter hypothesis and at least 90% power to reject
the 133-pg dose group primary efficacy parameter hypothesis.

3.1.1.2.2 Treatment Group Compar ability

A summary of the results of the comparability of treatment groups at baseline for all
randomized patients is given in the Appendix Tables 1 and 2.

As seen from the Appendix Table 1, demographics and baseline characteristics were
comparable among treatment groups. In contrast, the mean weight of the

placebo patients was somewhat higher than that of the linaclotide patients; the mean
body mass index in the linaclotide 266 pg/day group was significantly less than that
of the placebo patients (27.4 kg/m2 vs. 28.8 kg/m2; p = 0.0218).

As seen from the Appendix Table 2, overall, baseline efficacy parameters were
similar among groups.

The most commonly used concomitant medications (>5%) were similar among the
treatment groups.
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Mean compliance rates in each treatment group was greater than 90% throughout the
study. Compliance rates (patients with > 80% complete calls) were 72.6% for placebo
patients, 75.1% for linaclotide 133-ng/day patients, and 75.7% for linaclotide 266
ug/day patients over the course of the double-blind treatment period.

3.1.1.2.3 Sponsor’s Analysis of Primary Efficacy Parameter

The primary efficacy endpoint was the number of patients who were 12-week CSBM
overall responders, defined as patients who were CSBM responders for at least 9 of
the 12 weeks of the treatment period; a CSBM weekly responder was a patient who
had a CSBM weekly frequency rate that was 3 or greater and increased by 1 or more
from baseline.

The results from the analysis of the 12-week CSBM overall responders in the ITT
population are given below.

Primary Efficacy Analyses. 12-Week CSBM Overall Responders
ITT Population

LIN-MD-01
Placebo Linaclotide
(N =215} 133 pgiday 266 ug/day
(N=213) (N =202
e 13 (6.0) 34(16.0) 43(213)
SRR 202 (94.0) 179 (84.0) 159 (78.7)

Difference in responder rate
(linaclotide — placebo)

09

1

LA

4

Odds ratio (95% CI)

293(1.50.5.72)

422 (220, 8.10)

p-Value

0.0012

0.0001

A 12-week CSBM overall responder was a patient who was a CSBM weekly responder for at least 9 of the 12 weeks of
the double-blnd treatment period.

Odds ratios were estimated using the Mantel-Haenszel method controlling for gecgraphic regzion.

p-Values were obtained from the Cochran-Mantel-Haenszel tests controlling for geographic region, companng each
linaclotide dose versus placebo 1n a panrwise manmer.

Both p-values met the cntenion for statistical sigmficance based on the multiple companszon procedurs.

1 = confidence interval; CSBM = complete spontaneous bowel movement; ITT = mtent to treat; N = population size;
n = mumber of responders within a growup.

Data source: Table 14.4.1.1

As seen from the table above, the number and percentage of patients who were 12-
Week CSBM overall responders were greater for each linaclotide group when
compared to placebo.

3.1.1.2.4 CSBM Weekly Responders and Improvement in 12-Week CSBM Rate
at Incremental Levels

The sponsor also performed analysis of CSBM weekly responders by week. The
percentage of patients who were CSBM weekly responders are presented graphically
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below as supportive to the primary efficacy parameter. Discontinued patients were
considered CSBM nonresponders for those weeks subsequent to their discontinuation.

Percent CSBM Weekly Responders—ITT Population

LIN-MD-01
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Copied from Figure 11.4.1.2.1-1.

As seen from the figure above, during each week of the treatment period, the
proportion of patients who were CSBM weekly responders (patients who had > 3
CSBMs and a change from baseline of >1 during the particular week) was greater
with each linaclotide dose group than with placebo.

3.1.1.2.5 Sponsor’s Analyses of Secondary Variables

The secondary efficacy parameters based on the IVRS calls were:
* Change from baseline in 12-week CSBM frequency rate
* Change from baseline in 12-week SBM frequency rate
* Change from baseline in 12-week stool consistency
* Change from baseline in 12-week severity of straining
* Change from baseline in 12-week abdominal pain
* Change from baseline in 12-week abdominal discomfort
* Change from baseline in 12-week bloating
* 12-Week Constipation Severity

3.1.1.2.5.1 Change from Baselinein 12-week CSBM Frequency Rate

A summary of the results of the analysis of the change from baseline in 12-week
CSBM frequency rate for treatment overall is given below.
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Change From Baselinein 12-Week CSBM Frequency Rate
ITT Population

LIN-MD-01
Fisit Stanstic Placebo Linaclotide
nons | D | Ml
Mean 0.274 0.261 0276
SD 0517 0.505 0552
Batine SEM 0.035 0.035 0.039
Median 0.000 0.000 0.000
Min, max 0.00, 195 0.00,2 43 0.00,2.43
n 215 213 202
Mean 0.903 2246 1936
SD 1283 2956 3.688
reatment overal B 0.088 0.203 0250
Median 0323 1290 1.823
Min, max 0,00, 6.54 000,1507 | 0.00,2958
n 215 213 202
LSMC from baseline (SE) | 0.614(0.208) | 2.011 (0.215) | 2653 (0217)
S 1SMD 1397 2040
ANCOVA results (95% CI) - (0.89.191) | (1.52,2.56)
p-Value® — = 0.0001 0.0001

a p-Values are based on a panwise comparison versus placebo in an ANCOVA model with treatment group and
geographic region factors and baselme value a5 covanate. p-Values are less than the threshold value for statstical

sigmficance based on the multple companson procedure.

ANCOVA = analv=is of covanance; Cl = confidence mterval; CSBM = complete spontaneous bowel movement; ITT =
mtent to treat; LSMC = least squares mean change; LSMD = least squares mean difference (relatmve to placebe);
max = maExinmm; min = mimmen; Y = pepulaton size; n = mumber of patents with analysis values at both
baseline and a specific tme pomt.

Data sowree: Table 144214

As seen from the table above, the difference between each linaclotide dose groups
and placebo was statistically significant.

Mean CSBM frequency rates during the treatment period is plotted by week are given

below.
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Mean CSBM Rate (OC) by Week (Treatment Period)
ITT Population
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Copied from Figure 11.4.1.3.1-1.

As seen from the figure above, linaclotide treatment separated from placebo treatment
during Week 1 and was sustained across the 12-week treatment period.

3.1.1.2.5.2 Change from Baselinein 12-week SBM Frequency Rate

A summary of the results of the analysis of the change from baseline in 12-week
SBM frequency rate for treatment overall is given below.
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Change From Baselinein 12-Week SBM Frequency Rate
ITT Population

LIN-MD-01
Fisit Statistic Placebo Linaclotide
xous | Bl T 36w
Mean 12815 1.846 1.942
sSD 1.427 1.501 1.550
Baseline SEM 0.097 0.103 0.109
Median 1.452 1.461 1912
Min, max 0.00, 6.20 0.00,7.18 0.00, 6.33
n 215 213 202
Mean 2.967 5.286 3.649
sD 2.643 3903 4466
Treatment overall SEM 0.180 0.274 0.314
Median 2511 4.501 4876
Min, max 0.00, 2423 0.00, 21.00 0.00,31.70
n 215 213 202
LEMC from baseline (SE) 1.113(0.265) | 3466 (0272 | 3.675(0.273)
- . 23 2.562
ANCOVA results L5MD (93% CI) — a E;Erj 1.398] (19'1 2722}
p-Value® — = 0.0001 = 0.0001

a p-Values are based on a paowise comparison versus placebo in an ANCOWVA model with treatment group and
geographic remon factors and baseline value as covanate. p-Values are less than the threshold value for statistical
sigmificance based on the mmltiple comparison procedure.

ANCOVA = analv=is of covanance; Cl = confidence mterval; LSMC = least squares mean change; LSMD = laast
squares mean difference (relative to placebo)); max = maamwmm; min = minmum; N = pepulation size; n = mumber
of patients with analysis values at both baseline and a specific time point; SBM = sponfanecus bowel movement;

Data source: Table 1442324

As seen from the table above, the difference between each linaclotide dose groups
and placebo was statistically significant.

Mean SBM frequency rates during the treatment period are graphed below by week.
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Mean SBM Rate (OC) by Week (Treatment Period)
ITT Population
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Copied from Figure 11.4.1.3.2-1.

As seem from the figure above, both the 133- and 266-ug/day doses demonstrated a
separation from placebo that was observed during Week 1 and sustained across the
12-week treatment period.

3.1.1.2.5.2 Change from Baselinein 12-week Stool Consistency

A summary of the results of the analysis of the change from baseline in 12-week stool
consistency for treatment overall is given below.
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Change From Baselinein 12-Week Stool Consistency

ITT Population

LIN-MD-01
Fisit Stafistic Placebo Linaclotide
xeus | el T 26
Mean 2345 2332 2333
sD 1.025 1.050 1.053
Baseline SEM 0.075 0.078 0.081
Median 2230 2268 2162
Min, max 1.00, 5.00 1.00,6.00 1.00, 5.00
n 183 182 168
Mean 2939 4184 4371
sD 0.985 1327 1293
Treatment overall SEM 0.073 0.0908 0.100
Median 2919 4149 4483
Min, max 1.00,3.53 100,687 1.00, 585
n 183 182 168
L5MC from baseline (SE) 0572 (0.098) | 1.823(0.100) | 2.009(0.103)
I - 1351 1.437
ANCOVA results L5MD (95% CT) — (1.02.1.49) (120, 1.68)
p-Value® — = 0.0001 = 0.0001

a  p-Values are based on a panrwise companson versus placebo in an ANCOVA model wath treatment group and
geographic region factors and baselme value as covanate. p-Values are less than the threshold value for statistical
sigmficance based on the mmltiple comparison procedure.

ANCOVA = analy=1s of covanance; Cl = confidence mterval; LSMC = least squares mean change; LSMD = least

squares mean difference (relative to placebo); max = maommm; min = mimmum; W = populaton size; n = number
of patients with analysis values at both baseline and a specific ime point.
Data source: Table 144234

As seen from the table above, patients on linaclotide demonstrated a change in stool
consistency to just over 4, which is in the normal range (3-5); in contrast patients on

placebo showed minimal improvement to an average score of 2.9, just below the
lower limit of the normal range. The differences between linaclotide and placebo
patients were statistically significant.

Mean stool consistency during the treatment period is graphed below by week.
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Mean Stool Consistency (OC) by Week (Treatment Period)
ITT Population
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Copied from Figure 11.4.1.3.3-1.

As seem from the figure above, both the 133- and 266-pg/day doses demonstrated a
separation from placebo that was observed during Week 1 and sustained across the
12-week treatment period.

3.1.1.2.5.4 Change from Baselinein 12-week Severity of Straining

A summary of the results of the analysis of the change from baseline in 12-week
severity of straining for treatment overall is given below.
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Change From Baselinein 12-Week Severity of Straining
ITT Population

LIN-MD-01
Fisit Stafistic Flacebo Linaclotide
n-as | O | Wi
Mean 3279 3231 3300
sD 0.794 0912 0815
Baseline SEM 0.059 0.068 0.063
Median 3.000 3268 3286
Min, max 1.00,5.00 1.00,5.00 1.00, 5.00
n 183 182 168
Mean 1688 2008 2049
sD 0.749 0721 0.754
Treatment overall SEM 0.055 0.033 0058
Median 26325 2026 14928
Min, max 1.1,5.00 1.00, 4.06 1.00, 5.00
il 133 182 168
L5MC from baseline (SE) | —0.554 (0.060) | —1.141 (0.061) | —1.208 (0.063)
S - —0.587 —0.654
ANCOVA results L5MD (95% CI) — (0.73.-0.44) | (~080,-051)
p-Value® — = 0.0001 = 0.0001

a2 p-Values are based on a panrwise companson versus placebo in an ANCOVA model with treatment group and
geographic region factors and baselne value 25 covanate. p-Values are lass than the thresheld value for statistueal
sigruficance based on the mmltiple companson procedure.

ANCOVA = analy=is of covanance; CI = confidence mberval; LEMC = least squares mean change; LSMD = least
squares mean difference (relative to placebo)); max = maimm; min = minmum; W = population size; n = mumbser
of patients with analysis values at both baseline and a specific ime point.

Diata source: Table 144244

As seen from the table above, the linaclotide patients had a decrease in straining from
about 3.2 at baseline (moderate straining) to about 2.1 (little straining). The placebo
patients had a less robust decrease in straining from about 3.2 at baseline to 2.7. The
differences between linaclotide and placebo patients were statistically significant.

Mean severity of straining during the treatment period is graphed below by week.
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Mean Severity of Straining (OC) by Week (Treatment Period)
ITT Population
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Copied from Figure 11.4.1.3.4.1-1.

As seem from the figure above, both the 133- and 266-ng/day doses demonstrated a
separation from placebo that was observed during Week 1 and sustained across the
12-week treatment period.

3.1.1.2.5.5 Change from Baselinein 12-week Abdominal Discomfort

A summary of the results of the analysis of the change from baseline in 12-week
abdominal discomfort for treatment overall is given below.
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Change From Basdlinein 12-Week Abdominal Discomfort
ITT Population

LIN-MD-01
Fisit Stafistic Placebo Linaclotide
N | Rl | W
Mean 2557 2 468 2515
SD 0.242 08358 0903
Baseline SEM 0.057 0.059 0064
Median 2667 2385 2467
Min, max 1.00,5.00 1.00, 4.60 1.00, 480
n 215 213 201
Mean 2253 20 2008
sD 0.203 0741 0.800
Treatment overall SEM 0.035 0.051 0.056
Median 2286 1955 1887
Min, max 100,483 1.00, 462 1.00, 464
n 215 213 201
L5MC from baseline (SE) | —0.271 (0.043) | —0.455 (0.044) | —0.485(0.043)
S - —0.185 —0.215
ANCOVA results L5MD (95% CI) — (029, -008) | (=032.-0.11)
p-Value®* — 0.0006 = (0.0001

a p-Values are based on a panwise companison versus placebo i an ANCOVA model wnth treatment group and
gecgraphic region factors and baselme value as covanate. p-WValues are less than the thresheold value for stabistical
sigruficance based on the mmltple companson procedure.

AMCOWVA = analv=is of covariance; Cl = confidence mterval; LSMC = least squares mean change; LEMDY = least
squares mean difference (relative to placebs); max = maxmimmm; min = minmem; W = population size; n = mumber
of patients with analysis values at both baselne and a specific tme point.

Data source: Table 144264

As seen from the table above, the linaclotide patients had a decrease in abdominal
discomfort from about 2.5 at baseline (mild to moderate discomfort) to about 2.0
(mild discomfort). The placebo patients had a somewhat smaller decrease in
abdominal discomfort (from about 2.6 at baseline to 2.3). The differences between
linaclotide and placebo patients were statistically significant.

Mean abdominal discomfort during the treatment period is graphed below by week.
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Mean Abdominal Discomfort (OC) by Week (Treatment Period)
ITT Population
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Copied from Figure 11.4.1.3.5.1-1.

As seen from the figure above, both the 133- and 266-ng/day doses demonstrated a
separation from placebo that was observed during Week 1 and sustained across the
12-week treatment period.

3.1.1.2.5.6 Change from Baseline in 12-week Bloating

A summary of the results of the analysis of the change from baseline in 12-week
bloating is given below.
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ITT Population

Change From Baselinein 12-Week Bloating

LIN-MD-01
Fisit Stafistic Flacebo Linaclotide
N-as | Rl | i
Mean 2815 2776 2719
sD 0.873 0844 0931
Baseline SEM 0.060 0.058 0.067
Median 1939 2800 2786
Min, max 1.00,5.00 1.00,5.00 1.00,493
n 215 213 201
Mean 2579 2345 2257
sD 0280 0835 0892
Treatment overall SEM 0.060 0.057 0.063
Median 2517 2238 2122
Min, max 1.00, 497 1.00, 485 1.00, 463
n 215 213 20
L5MC from baseline (SE) —0.244 (0.048 | —0.432 (0.049) | —0.485 (0.049
S - —0.200 —0.261
ANCOVA results L5MD (95% CT) — (-033,-0.09) | (~038,-0.14)
p-Value — 0.00035 = 0.0001

a2 p-Values are based on a panrwise companson versus placebo in an ANCOVA model with treatment group and
geographic region factors and baselne value 25 covanate. p-Values are lass than the thresheld value for statistueal
sigmuficance based on the mmltiple companson procedure.

ANCOVA = analyv=1s of covanance; CI = confidence mterval; LSMC = least squares mean change; LEMD = least
squares mean difference (relative to placebo)); max = maimm; min = minmum; W = population size; n = mumbser
of patients with analysis values at both baseline and a specific ime point.

Diata source: Table 144274

As seen from the table above, the linaclotide patients had a decrease in bloating from
about 2.8 at baseline (moderate bloating) to about 2.3 (mild to moderate bloating).
The placebo patients had a somewhat smaller decrease in bloating (from about 2.8 at
baseline to 2.6). The differences between linaclotide and placebo patients were
statistically significant.

Mean bloating during the treatment period is graphed below by week.
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Mean Bloating (OC) by Week (Treatment Period)
ITT Population
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Copied from Figure 11.4.1.3.6-1.

As seen from the figure above, a separation from placebo was observed for all but the
last week of the 12-week treatment period with the 133-pg/day linaclotide dose, and
across all 12 weeks with the 266-pg/day linaclotide dose.

3.1.1.2.5.7 Change from Baselinein 12-Week Constipation Severity

A summary of the results of the analysis of the change from baseline in 12-week
constipation severity for treatment overall is given below.
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Change From Baselinein 12-Week Constipation Severity
ITT Population

LIN-MD-01
Fisit Statistic Flacebeo Linaclotide
N=2]5 U.f ugiday 266 pg/day
(W =213) iN=202)
Mean 3.307 3.267 3.342
5D 0.723 0.740 0.723
Baseline SEM 0.050 0.051 0.051
Median 3.000 3.230 3375
Min, max 1.00, 5.00 1.50,5.00 1.50,5.00
n 212 209 198
Mean 1976 2336 2343
5D 0.813 0.850 0.867
Treatment overall SEM 0.036 0.059 0.062
Median 2.900 2364 2,250
Min, max 122, 5.00 1.00, 482 1.00, 492
n 212 209 198
LSMC from baseline (SE) | —0.306 (0.062) | —0.908 (0.063) | —0.954 (0.064)
s s —0.602 0642
ANCOVA results LSMD (93% CI) — (=075, -0.45) | (~0.80.-0.49)
p-Value" — = (.0001 0.0:001

a p-WValues are based on a parwise companson versus placebo n an ANCOVA model with treatment group and
geographic region factors and baselne value as covanate. p-Values are less than the thresheld value for statistical
sigrficance based on the mmltple companson procedure.

ANCOVA = analy=is of covanance; Cl = confidence mterval; LSMC = least squares mean change; LEMD = least
squares mean difference (relative to placebo); max = marinmim; min = mmimmm; X = population size; n = mumber
of patients with analysis values at both baseline and a specific time point.

Data sowree: Table 144254

As seen from the table above, the linaclotide patients had a decrease in constipation
severity from about 3.3 at baseline (moderate severity) to about 2.3 (mild severity).
The placebo patients had a relatively slight decrease in constipation severity from
about 3.3 at baseline to 3.0. The differences between linaclotide and placebo patients
were statistically significant.

Mean constipation severity during the treatment period is graphed below by week.
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Mean Constipation Severity (OC) by Week (Treatment Period)
ITT Population
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Copied from Figure 11.4.1.3.7-1.

As seen from the figure above, a separation from placebo was observed across all 12
weeks with the 133-pg/day linaclotide dose, and across all but the last week with the
266-pg/day linaclotide dose.

3.1.1.3 Reviewer’'s Comments and Evaluation
3.11.31I1VR Cal

Proportion of patients who had completed at least 80% IVRS calls for 12 weeks of
treatment for the placebo was slightly lower that for linaclotide 133 pug and 266 pg
patients (72.6% vs. 75.1% and 74.6%).

Proportion of patients who had completed at least 4 [VRS calls for at least 9 of 12
weeks of treatment for the placebo and linaclotide 266 ug patients was slightly higher
that for linaclotide 133 pg patients (81.9% and 81.5% vs. 77.9%).

Proportion of patients who had completed at least 4 IVRS calls for all 12 weeks of
treatment for the placebo was slightly higher that for linaclotide 133 pg and 266 ug
patients (69.8% vs. 63.8%and 62.9%).

3.1.1.3.2 CSBM Weekly Responder
Per request, the sponsor clarified that the determination of a patient being a 12-week

CSBM Overall Responder or CSBM Weekly Responder did not incorporate the 4
compete IVRS calls criteria .However if a patient prematurely discontinued from the
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trial such that the patient’s final Treatment Period week contained less than 4 days,
the patient was not considered a CSBM Weekly Responder for that week or the
subsequent missed weeks of the Treatment Period.

The above statement is not commonly used to deal with missing daily data for CSBM
weekly responder. The commonly used one is as follow:

For the primary efficacy parameter, a patient had to have >4 complete IVRS calls for
a particular Treatment Period week to be considered a responder for that week.

3.1.1.3.3 Modified Intent-to-Treat Analysis of Primary Efficacy Endpoint

The sponsor performed modified ITT analysis on the primary efficacy endpoint
where a subject with fewer than 4 complete IVRS calls in a Treatment Period week
was considered a nonresponder for that week. The primary 12-week CSBM overall
responder endpoint was then calculated based on the CSBM Weekly Responder
endpoints.

The results from modified ITT analyses of 12-week CSBM overall responder are
given below.

12-Week CSBM Overall Responders (M odified)
ITT Population

LIN-MD-01
Placebo LIN 133 ug LIN 2&& ug
(H=215) (H=213) (H=202)
Description n (%) n (%) n (%)
Responder 2 [ 5.8) 33 (15.5) 41 (20.3)
Hon-responder 203 (94.4) 180 (34.5) 1l (75%.7)
Difference in Responder Rate 5.9 14.7
(Linaclotide - Placebo)
0dds Ratio for Response 3.04 4,25
(Linaclotide : Placebo)
95% C.I. for odds ratio (1.52, 6.08) (2.17, B8.33)

As seen from the table above, the results were similar to those from sponsor the
original analysis. Only slight changes on number of responders different from the
original analysis (1, 1 and 2 less responders for placebo, linaclotide 133 pg, and
linaclotide 266 pg, respectively) in the revised analysis as compared to the original
analysis were observed.
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3.1.1.3.4 Sensitivity Analyses of 12-Week CSBM Overall Responders

Per request, the sponsor performed the several sensitivity analyses of 12-week CSBM
overall responder.

For the LOCF analysis, for any of the 12 Treatment Period weeks where a patient had
less than 4 complete IVRS calls for a particular week, the patient’s responder status
for that week was imputed by the value of the patient’s responder status from the
previous Treatment Period week. If no previous Treatment Period week responder
status exists, the patient was a non-responder for that week.

For this observed case analysis, if a patient had less than 4 complete IVRS calls in a
Treatment Period week, that patient was considered a non-responder for that week. If
a patient has less than 4 complete IVRS calls for all of the 12 weeks of the Treatment
Period, that patient was excluded from the analysis.

For the complete case analysis, the primary efficacy analyses was performed on the
subset of ITT Population patients who have at least 4 complete IVRS calls in each of
the 12 Treatment Period weeks. Patients who had less than 4 IVRS calls for any of
the 12 Treatment Period weeks were excluded from the analysis.

For the worst case analyses of the primary efficacy endpoint, two different
approaches were presented, the first approach imputed a patient’s overall responder
status, and the second approach imputed the weekly responder status.

For the worst case imputation of overall responder status, two analyses were
considered:

*  Worst Case 1: If a patient had less than 4 complete calls for any of the 12
Treatment Period weeks, that patient was assumed to be “failed” and defined as a
nonresponder for the trial.

* Worst Case 2: If a patient had less than 4 complete calls for any of the 12
Treatment Period weeks, that patient was a nonresponder for the trial if the patient
is in one of the linaclotide treatment groups and was considered a responder for
the trial if the patient is in the placebo treatment group.

For the worst case imputation of weekly responder endpoints, the following analysis
will be considered:

*  Worst Case 3: If a patient had less than 4 complete calls for a Treatment Period
week, that patient was not a CSBM Weekly Responder for that week if the patient
is in a linaclotide treatment group and was considered a CSBM Weekly
Responder for that week if the patient is in the placebo treatment group. The
primary overall responder endpoint was then calculated based on the CSBM
Weekly Responder endpoints, using this worst case approach.
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For the multiple imputation (MI) analysis, the CSBM change-from-baseline rate
during a Treatment Period week was treated as missing if a patient has less than 4
complete IVRS calls during that week. All missing weekly change-from-baseline
CSBM rates were imputed using MI. The MI algorithm and procedures were carried
out as described in the steps below:

» The missing change-from-baseline weekly CSBM rates were imputed 20 times,
resulting in multiple imputed analysis data sets.

* For each imputed dataset:

o The primary efficacy endpoint, 12-week CSBM Overall Responder, was
derived based on the imputed change-from-baseline weekly CSBM rates,
following the protocol and trial SAP specified definitions for the primary
efficacy endpoint

o The primary efficacy endpoint was analyzed using the same method as
specified in the trial SAPs; comparing the responder rates of each linaclotide
group to placebo using a CMH test controlling for geographic region
(controlling for trial and geographic region for the analysis of the two trials
combined).

o Estimates of log odds ratio (OR: linaclotide versus placebo) and its standard
error was calculated.

* Then, the estimates of log (OR) and the standard error from all the imputations
was be combined to obtain the overall estimates for log (OR) and its 95%
confidence interval as well as the p-value for testing the null hypothesis of the log
(OR) being 0. The estimated OR and 95% CI for OR was then obtained by taking
the exponentiation of the point estimates for log (OR) and for the lower and upper
CI limits for log (OR).

» In addition, the average responder rate and non-responder rate of all the imputed
data sets for each treatment group along with the difference of the average
linaclotide responder rates compared to the average placebo responder rate was
also provided.

In the above MI analyses, the missing data were assumed to follow a missing at
random (MAR) pattern (Little and Rubin 1987). The imputation of the change-from-
baseline weekly CSBM rates was based on a multivariate normal distribution. In each
imputation, a Monte-Carlo Markov chain (MCMC, see Schafer 1997) method was
used to impute the missing weekly change scores. The initial mean vector and
covariance matrix for the MCMC was obtained using an EM algorithm (Dempster,
Laird, and Rubin 1977).
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The imputed data sets were generated using PROC MI in SAS (Version 9.2) and the
log odds ratios and their standard errors were combined using PROC MIANALYZE
in SAS (Version 9.2).

The results from sensitivity analyses of 12-week CSBM overall responder are given

below.
12-Week CSBM Overall Responders
LIN-MD-01

Analysis PLA LIN 133 g Diff LIN 266 pg Diff

(LOCF) 14/215 (6.5%) | 47/213 (22.1%) | 15.6% 51/202 (25.2%) 18.7%
Completed Case | 11/150 (7.3%) | 29/136 (21.3%) | 14.0% 34/127 (26.8%) 19.5%
Observed Case | 12/215(5.6%) | 33/209 (15.8%) | 10.2%) 41/200 (20.5% 14.9%
Worst Case 1 117215 (5.1%) | 29213 (13.6%) | 8.5% 34/202 (16.8%) 11.7%
Worst Case2 76/215 (35.3%) | 29213 (13.6%) | -11.7% 34/202 (16.8%) -18.5
Worst Case 3 29215 (13.5%) | 33/213(15.5%) | 2.0% 41/202 (20.3%) 6.8%
Multiple 5.9% 21.1% 15.2% 26.1% 20.2%
Imputation

Complied from Tables 14.4.1.1B, 14.4.1.1.D-14.4.1.1H

P- values were obtained from the CMH tests controlling for geographic region.

The complete case analysis includes only those patients who complete at least 4 IVRS calls for each of
the first 12 weeks of treatment.

The observed case analysis includes only those patients who complete at least 4 IVRS calls for at least
one of the first 12 weeks of treatment.

For worst case analysis 1, patients must complete at least 4 IVARS calls for each of the first 12 weeks

of treatment.

For worst case analysis 2, patients who do not complete at least 4 IVRS call for each of the first 12
weeks of treatment are handled as follows: patients randomized to Linaclotide are non-responders,
while patients who are randomized to placebo are considered responders.

For worst case analysis 3, for those weeks where patients do not complete at least 4 IVRS calls,
patients randomized to Linaclotide are non-responders, while patients who are randomized to placebo
are considered responders.

The sponsor applied the following definition for Worst Case 1:

*  Worst Case 1: If a patient has less than 4 complete calls for any of the first 12
Treatment Period weeks, that patient was assumed to be “failed” and defined
as a nonresponder for the trial.

Under the Worst Case 1 method, if a patient had less than 4 complete IVRS calls in
any one of Treatment Period weeks 1 - 12, that patient was defined as a primary
efficacy endpoint nonresponder.

In contrast, for the modified analysis for the primary efficacy endpoint in the CC

trials if a patient had less than 4 complete IVRS calls for one or more of the
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Treatment Period weeks 1 - 12, that patient would be defined as a weekly
nonresponder for those particular weeks, but could still be a primary efficacy
endpoint responder.

As such, the number of patients classified as primary efficacy endpoint responders
under the Worst Case 1 method was lower than that under the modified analysis for
the primary efficacy as only those patients who had at least 4 complete IVRS calls in
all 12 Treatment Period weeks could potentially be primary efficacy endpoint
responders under the Worst Case 1 method. As compared with the modified analysis,
Worst Case 1 analysis would yield 1, 4 and 7 less responder for placebo, linaclotide
133 pg and linaclotide 266 pg, respectively..

The sponsor’s Worst Case 1 analysis is one of “worst case” analyses. It was more
conservative than the sponsor’s modified analysis.

As seen from the table above, for the 12-week CSBM overall responder, it was shown
by a significantly greater proportion of subjects taking either linaclotide 133 pg or
linaclotide 266 pug compared with subjects taking placebo in all sensitivity analyses
except the Worst Case 2 analysis.

Treatment difference between the linaclotide 266 pg and the linaclotide 133 pg was
small; it ranged from 3.1% to 5.3%.

3.1.1.3.5 Subgroup Analyses of 12-Week CSBM Overall Responders
Per this reviewer’s request, the sponsor performed the subgroup analyses of
proportion of 12-week CSBM overall responders for gender, age, race, region, BMI at

baseline.

A summary of the results of subgroup analyses of proportion of 12- week CSBM
overall responders is given in the Appendix Table 3.

As seen from Appendix Table 3, 12- week CSBM overall responder rates were
reported by higher proportion of linaclotide subjects for gender, age, and, white.

3.1.1.3.6 Weekly CSBM Responder Rates by Week

As per request, the sponsor provided observed case analysis of number of subjects
with weekly CSBM responder by week (see below).
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Weekly CSBM Responder Rate by Treatment Group
Observed Case
Study LIN-MD-01

PLA LIN 133 Diff LIN 266 Diff
(LIN 133- (LIN 266

PLA) —PLA)
Week 1 22/208 (10.6%) | 66/204 (32.4%) | 21.8% 75/194 (38.7%) 28.1%
Week 2 33/204 (162%) | 60/203 (29.6%) | 13.4% 76/194 (39.2%) 23.0%
Week 3 23/195 (11.8%) | 58/186 (31.2%) | 19.4% 75/189 (39.7%) 27.9%
Week 4 32/197 (162%) | 65/186 (34.9%) | 18.7% 84/189 (44.4%) 28.2%
Week 5 23/187 (12.3%) | 60/182(33.0%) | 20.7% 71/178 (39.9%) 27.6%
Week 6 25/186 (13.4%) | 58/178 (32.6%) | 19.1% 70/178 (39.3%) 25.9%
Week 7 31/184 (16.8%) | 58/178 (32.6%) | 15.7% 66/167 (39.5%) 22.7%
Week 8 30/182 (16.5%) | 50/177 (282%) | 11.8% 71/174 (40.8%) 24.3%
Week 9 26/178 (14.6%) | 47/165(28.5%) | 13.9% 61/161 (37.9%) 23.3%
Week 10 23/185 (12.4%) | 53/167 (31.7%) | 19.3% 68/163 (41.7%) 29.3%
Week 11 23/174 (13.2%) | 51/160 31.9%) | 18.7% 61/160 (38.1%) 24.9%
Week 12 30/173 (17.3%) | 49/154 (31.8%) | 14.5% 50/157 (31.8%) 14.5%

Compiled by this reviewer from the table 14.4.1.1k.

P-values were obtained by the CMH tests controlling for geographic region.

As seen from the table above, greater proportions of subjects at almost every week
during the course of the 12- week study in each linaclotide group compared with

subjects in the placebo group was observed.

The linaclotide 266 pg was consistently numerically higher than the linaclotide 133
ug from Week 1 through Week 11. But, no treatment difference was observed at

Week 12.

3.1.1.3.7 Monthly CSBM Responder

This reviewer performed analyses of CSBM monthly responder by month.

The monthly CSBM is defined that a subject be a CSBM weekly responder for at
least 3 of the 4 treatment period weeks for that month. A subject with missing
monthly responder at specific month was considered non-responder for that month.

The results from reviewer’s analyses of monthly CSBM responder by month are

given below.
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Monthly CSBM Responder Rate by Treatment Group
Study LIN-MD-01
Intention-to-Treat Population

PLA LIN 133 Diff LIN 266 Diff
(LIN 133- (LIN 266
PLA) —PLA)
Month 1 14/215 (6.5%) 40/213 (18.8%) 12.3% 66/205 (32.2%) 25.7%
Month 2 15/215 (7.0%) 46/213 (21.6%) 14.6% 57/205 (27.8%) 20.8%
Month 3 21/215 (9.8%) 42/213 (19.7%) 9.9% 52/205 (25.4%) 15.6%

Obtained by this reviewer using the sponsor’s weekly CSBM data.

As seen from the tables above, for monthly CSBM responder, greater proportions of
subjects at every month during the course of the 3-month study in each linaclotide
group compared with subjects in the placebo group was observed.

The linaclotide 266 pg was consistently numerically higher than the linaclotide 133
pg from Month 1 through Month 3. But, treatment difference was decreased to 5.7%
at Month 3.

3.1.1.3.8 Sustained Efficacy — All 3 Months

For sustained efficacy, the commonly used endpoint for CC is the “overall
responder.” A subject was considered an overall responder if the subject was a month
responder for all three months during 12-week study.

This “overall responder” based on monthly responders is more stringent than the pre-
specified overall responder based on weekly responders.

This reviewer performed analysis of overall responder for CSBM. The results are
given below.

Reviewer’s " Overall Responder” Analysisby Treatment Group
Study LIN-MD-01
I ntention-to-Treat Population

PLA LIN 133 Diff LIN 266 Diff
(LIN 133 (LIN 266
PLA) —PLA)
7215 (3.3%) | 23/213 (10.8%) 7.5% 33/205 (16.1%) 12.8%

Obtained by this reviewer using the sponsor’s weekly CSBM data.

As seen from the table above, for overall responder for CSBM, greater proportions of
subjects in each linaclotide group compared with subjects in the placebo group was
observed.

The linaclotide 266 pg was numerically higher than the linaclotide 133 pg for the
overall responder. But, treatment difference of 5.3% was observed.
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3.1.1.3.9 Sustained Efficacy — 9 of 12 weeksand 3 of 4 Weeksat Month 3

For sustained efficacy, the other endpoint recommended recently for CC is the
“overall responder.” A subject was considered an overall responder if the subject was
a week responder for at least of 9 of 12 weeks and at least 3 of 4 weeks at the Month
3.

This “overall responder” based on monthly responders is more stringent than the pre-
specified overall responder based on weekly responders.

This reviewer performed analysis of overall responder for CSBM. The results are
given below.

Reviewer’s*" Overall Responder” Analysisby Treatment Group
Study LIN-MD-01
I ntention-to-Treat Population

PLA LIN 133 Diff LIN 266 Diff
(LIN 133 (LIN 266
PLA) —PLA)
12215 (5.6%) | 33/213 (15.5%) 9.9% 36/205 (17.6%) 12.0%

Obtained by this reviewer using the sponsor’s weekly CSBM data.

As seen from the table above, for overall responder for CSBM, greater proportions of
subjects in each linaclotide group compared with subjects in the placebo group was
observed.

The linaclotide 266 pg was numerically higher than the linaclotide 133 pg for the
overall responder. But, treatment difference of 2.1% was observed.

3.1.1.3.10 Reviewer’s Comments on Sponsor’s Controlling for Multiplicity for
Primary and Secondary Efficacy Parameter

The sponsor used 5-step serial gatekeeping multiple comparison procedure to control
type 1 family-wise error rate for testing the primary and secondary efficacy
parameters.

The detailed procedure is listed below.

The overall type I family-wise error rate for testing the primary and secondary
efficacy parameters was controlled at the 0.05 significance level using the following
5-step serial gatekeeping multiple comparisons procedure (MCP). Following this
MCP, progression to the next step only occurred if all individual hypotheses within a
step were rejected and the previous step(s) were all rejected at the step-specific
overall significance level. If all hypotheses within a step were not rejected, the
hypothesis tests involved in all subsequent steps were considered not statistically
significant. All hypothesis tests were 2-sided.
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1. The first step tested the primary efficacy parameter for the 266 pg group at the
0.05 significance level

2. The second step tested the primary efficacy parameter for the 133 pg group
and the first 5 secondary parameters (i.e., CSBM Frequency, SBM frequency,
Stool Consistency, Severity of Straining, and Constipation Severity) for the
266 ng group. The 6 individual hypotheses within this step were tested using
an overall type I error rate of 0.05 by means of a Hochberg procedure to
control for multiple parameters.

3. The third step tested the last 2 secondary efficacy parameters (i.e., Bloating
and Abdominal Discomfort) for the 266 pg group. The 2 individual
hypotheses within this step were tested using an overall type I error rate of
0.05 by means of a Hochberg procedure to control for multiple parameters.

4. The fourth step tested the first 5 secondary efficacy parameters for the 133 pg
group. The 5 individual hypotheses within this step were tested using an
overall type I error rate of 0.05 by means of a Hochberg procedure to control
for multiple parameters.

5. The fifth step tested the last 2 secondary efficacy parameters for the 133 pg
group. The 2 individual hypotheses within this step were tested using an
overall type I error rate of 0.05 by means of a Hochberg procedure to control
for multiple parameters.

This reviewer’s comments on this gatekeeping procedure were

The sponsor’s gatekeeping procedure was not appropriate. The Hochberg
procedure is generally not recommended for sequential testing. It is not
assumption free. Furthermore, it 1s known to provide overall o-control for
independent and for certain types of positive correlated endpoints. But its
properties for other types of dependent endpoints are not fully known. Various
simulation experiments indicate that this method generally controls the overall
Type 1 error rate for positive correlated endpoints but fails to do so for some
negatively correlated endpoints.

The sponsor should use a Bonferroni based gatekeeping procedure to test all
endpoints in the primary family and proceed to the secondary family of
endpoints only if there has been statistical success in the primary family.

Furthermore, since p-values for most secondary endpoints were very small (<0.001),
all secondary endpoints would pass any statistical procedure for controlling the type 1
error for multiplicity.

3.1.1.3.11 Reviewer’s Comments on Results of Secondary Efficacy Endpoints

The sponsor's pre-specified analysis for the secondary endpoints was based on a
modeling approach (ANCOVA) using all data for each week 1-12. The term
"treatment overall" refers to an average treatment effect over the 12 weeks of the
study. o

45
Reference ID: 3175251



The sponsor’s the summary of secondary efficacy endpoints is given below.

Summary of Secondary Efficacy Endpoints
Study LIN-MD-01
_____ (ITT Population)

Linaclotide
{ifr"_c;'j"; J 145 ug 200 ug
Parameter H:ii:::: .| L5 Mean iN=213) iv=202)
Change | LS Mean L.SMD LS Mean LSMD
(SE) Change 9,_(!% CI Change 95% CI
ISE} { S i) } [SE} t J I
CSBMsWeek 0.3 0.6(0.2) | 2.0°(0.2) 14009, 1.9 27°(02) | 20(15,26)
SBMs/Week 1.9 1.1(0.3) | 34°(03) | 23(1.7.3.0) 3.7%(03) | 2.6(19,32)
Stool Consistency E 2 b ; 5
(BSFS Score) 23 0.6(0.1) | 1.8°(0.1) 13(1.0,1.5) 200001y 142,17
Severity of Straining
(3-pomnt Ordinal 33 0601) | -1.1°@1) | 06(07,-04) | -12°¢0.1) [-07¢-08,-0.5
Scale)
Abdominal
Discomfort (5-point 235 03 (0.0) | -0.5*(0.0) | -0.2(0.3,-0.1) | -05(0.0) |-0.2(-03,-0.1)
Ordinal Scale)
Bloating (3-point 42 zh
Ordinal Scale) 28 020000 | 040000 | 02003,-01) | 0500000 | 0304, -0.1)
Constipation Severnty
(3-point Ordinal 33 03(01) | -09°@1) | -06(08 035 | -1.0°(0.1) |-06(-08,-0.5)
Scale)

The mean change from baselne 1= a least-squares mean change based on an ANCOVA mode] with treatment group and
geographic region as factors and baselme value as covanate.

Baseline is the mean value for the combimed ITT Population

1 = confidence mmterval; LS = least squares; LSMD = least squares mean difference; SE = standard emor of LS mean.

p-values based on a paurwise companson versus placebo mm an ANCOVA model.

a. p=0.001

b. p=0.0001

Source: LIN-MD-01 Tables 14.2 4 and 144214 t0 144274

As seen from the table above, secondary efficacy endpoints were statistically
significantly improved for both doses of linaclotide compared with placebo.
However, treatment differences for changes from baseline for severity of straining,
abdominal discomfort, bloating and constipation severity might not be clinically
meaningful.

Additionally, for the changes from baseline for CSBMs/week and SBMs/week, the
treatment effect was slightly numerically greater for subjects in the 290 pg dose
group than for those in the 145 pg dose group. But, these treatment differences of 0.7
and 0.3 might not be clinical meaningful.

Per request, the sponsor also performed sensitivity analyses for secondary efficacy
endpoints. The results are summarized in the Appendix Table 4.
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As seen from Appendix Table 4, all sensitivity analyses (LOCF, CC, OC, BOCF and
MI) gave similar results.

3.1.2 Study MCP-103-303

3.1.2.1 Study Design

This study was a phase III, randomized, double-blind, placebo-controlled, parallel-
group trial of 133 and 266 ng linaclotide administered orally for 12 Weeks followed
by a 4-Week randomized withdrawal period in patients with patients with CC. The

trial was conducted in the U.S in 110 sites.

The study design of this study was similar to that of Study LIN-MD-01 with
exception listed below.

This trial consisted 4 distinct periods (Figure 1).

Figure 1. IMustration of Trial Design
Secreening |Pretreatment Treatment Period Randomized
Period FPeriod Withdrawal (EW) Perioq
i L% i LN i - i L%
% e Ll Ll B r
Upto2ldays | Upto2] days Day | toDay 84 EWDay 1 to EWDay 28

Week ? Visit Weel 4 Visit Weelc§ Visit RW Week 2 Visit
Day15+3) (Day29=3) (Day57=3) (BWDay 15 =3}

Screening  Pretreatment Randomization End of Treatment Period End of Trial
‘ﬁ*;i_lt Visit Visit (EOTP) Visit (EOT) Visit
(Day 4_:1:- (Day-21 to (Day 1) Day85+3 (RW Day
Day-15) Day -14) RWDay 1) 20 3)
266 uglmaclotide
266 uglmaclotide o
__I placebo
_ 133uglinaclotide
133 uglmaclotide I
1 placebo
Note: There 1s no Day 0.
placebo 1 266 uglmaclohde

As shown in the figure below, the trial consisted of up to 21 days of screening
(screening period), 14 to 21 days of pretreatment (pretreatment period), 12 weeks of
double-blind treatment (treatment period), and a 4-week double-blind randomized
withdrawal (RW) period.
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The RW Period was defined as the 4 weeks immediately following the Treatment
Period. The beginning of the RW Period coincided with the end of the Treatment
Period. Patients who completed the 12-week Treatment Period entered the 4-week
double-blind RW Period and, in a double-blind manner, were allocated to study drug
as follows:

+ Patients randomized to 266 ng linaclotide during the Treatment Period were
re-randomized to 266 pg linaclotide or placebo (1:1).

+ Patients randomized to 133 ug linaclotide during the Treatment Period were
re-randomized to 133 pg linaclotide or placebo (1:1).

+ Patients randomized to placebo during the Treatment Period were allocated to 266
ug linaclotide.

Study drug was taken once daily in the morning > 30 minutes before breakfast.
Patients continued to call the IVRS to provide their daily assessments, weekly
assessments, and rescue medication use. A Treatment Satisfaction Assessment was
performed at all RW Period visits. At the EOT Visit, patients completed the
Treatment Continuation Assessment and some of the quality of life and patient-
outcome assessments.

For the RW Period, descriptive statistics and confidence intervals are presented by
Treatment Sequence for the following parameters: change from baseline in CSBM
weekly frequency, change from baseline in SBM weekly frequency, change from
baseline in stool consistency, change from baseline in severity of straining, change
from baseline in abdominal discomfort, change from baseline in bloating, change
from baseline in constipation severity, and change from baseline in percentage of
days of using per-protocol rescue medication or any other laxative, suppository, or
enema. Weekly summaries of these parameters are presented by Treatment Sequence
for the 16-week Treatment-RW Period. For RW Week 2 and EOT Visits, treatment
satisfaction is summarized (descriptive statistics) for each of 5 Treatment Sequences.
For the EOT Visit, treatment continuation is summarized (descriptive statistics)

for each of the 5 Treatment Sequences.

3.1.2.2 Sponsor’s Analysis

A total of 1147 patients were screened. Two hundred-five patients were screen
failures and 299 patients were pretreatment failures. Six hundred forty-three (643)
patients provided informed consent, successfully completed Screening and the
Pretreatment Period, and were randomized to treatment. Five hundred-forty (84%) of
the 643 randomized patients completed the Treatment Period per protocol
requirements. A total of 103 patients withdrew from the trial during the 12-week
Treatment Period.

The disposition of the patients in the treatment period was summarized below.
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Number (%) of Patients Discontinued During Treatment Period
Randomized Population
Study MCP-103-303

Placebo Lin 133 ug Lin 266 ug Total
(N=209) (N=217) (H=217) (N=g43)

n (%) n (%) n (%)

177 (84.7 186 5 177 (81.§) S40 (24
32 (15.3 31 4.3) 40 4] 103 (1le
0.7863 L4385
Reason for Premature Discontinuation
] e ( 3.8 11 5.1) 10 ) 29 ( 4.5
411 0.8111
4 | 1.9) 2 0.9 & [ 2.8) 12 ( 1.9)
4419 0.7514
g (3.8 12 5.5) 12 { 5.5) 32 (5
4%4g L4848
3 (1.4 4 10 4.8) 17 ( 2.8
1 0.0881
g [ 3.8) 1 1.5 2 { 0.9) 11 ( 1.7)
23 0.0582
._'|
1 { 0.5) 1 1 2 (0.3
1.0000 49086

Copied from

A total of 12 randomized patients had deviations from the study inclusion/exclusion
criteria. The reasons for these protocol deviations included: 1 patient taking
prohibited medications; 8 patients not meeting colonoscopy requirements; 1 patient
with fecal impaction requiring hospitalization or emergency room treatment, or
history of cathartic colon, laxative or enema abuse, ischemic colitis, or pelvic floor
dysfunction; 1 patient with urine pregnancy test not performed at Screening
(Inclusion Criterion 4); and 1 patient with a segment of GI tract removed.

Two patients received the incorrect dose in the trial. Patient 0273002 was randomized
to 133 pg, but at Visit 6, was dispensed 266 ug due to human error in dispensing the
correct kit. The patient remained on the incorrect dose from 27 March 2009 through
23 April 2009, after which she was re-randomized to 133 pg linaclotide in the RW
Period. Patient 0393006 received the incorrect dose for the duration of the RW Period
(133 pg instead of placebo). Both patients were analyzed as randomized.

The Randomized Population included 643 patients who were randomized to a
treatment group at the Randomization Visit.

The Safety Population included 643 patients who received > 1 dose of double-blind
study drug during the Treatment Period.

The ITT Population included 642 patients who were in the Safety Population and had
> 1 post-randomization entry of the primary efficacy assessment.
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The RW Analysis Population included 538 patients who were re-randomized into the
RW Period and had > 1 dose of double-blind study drug during the RW Period.
Patients were analyzed using 5 Treatment Sequences.

3.1.2.2.1 Planned Analysis
Planned analysis for this study was similar to that for Study LIN-MD-01.
3.1.2.2.2 Treatment Group Compar ability

A summary of the results of the comparability of treatment groups at baseline for all
randomized patients is given in the Appendix Tables 5 and 6.

As seen from Appendix Table 5, in the ITT population, the median age of subjects
was 48 years. Most subjects were white (75%), and the majority were female (87%).
The treatment groups were generally balanced with respect to baseline demographics
and baseline characteristics except for age and Hispanic/Latino ethnicity. Mean
patient age for all patients was 48.0 years; means for individual dose groups were
49.3 years for placebo, 47.1 years for the 133 pg linaclotide group, and 47.6 years for
the 266 ng linaclotide group. More patients reported Hispanic/Latino ethnicity in the
266 pg group (15 patients, 6.9%) compared to placebo (6 patients, 2.9%) (p= 0.0399).

As seen from Appendix Table 6, overall, baseline efficacy parameters were similar
for each active treatment group compared to placebo.

Overall for the Treatment Period, 191 (91.4%) of 209 placebo patients and 391
(90.1%) of 434 linaclotide patients received at least 1 concomitant medication during
the trial.

Overall, treatment compliance was over 96% for all dosing groups during the
Treatment Period (placebo = 96.7%, linaclotide 133 pg = 96.5%, and linaclotide 266
pug = 96.9%). The compliance rate remained steady and above the 96% level for all
groups throughout Weeks 1-4, Weeks 5-8, and Weeks 9-12.

Overall, the percentage of patients who were > 80% IVRS compliant during the 2-
week Pretreatment Period was 97% for placebo, 97% for linaclotide, 133 pg and 95%
for linaclotide 266 pg. During the 12-week Treatment Period, 84%, 80%, and 78% of
placebo, 133 ng, and 266 pg patients had a complete IVRS call at least 80% of the
time.

3.1.2.2.3 Sponsor’s Analysis of Primary Efficacy Variable
The primary efficacy endpoint was the number of patients who were 12-week CSBM

overall responders, defined as patients who were CSBM responders for at least 9 of
the 12 weeks of the treatment period; a CSBM weekly responder was a patient who

50
Reference ID: 3175251



had a CSBM weekly frequency rate that was 3 or greater and increased by 1 or more
from baseline.

The result from analysis of 12-week CSBM overall responders in the ITT population
is given below.

Primary Efficacy Analyses. 12-Week CSBM Overall Responders
ITT Population

i M CP-103-303
Linaclotide

Placebo 133 ug 266 ug

(N=209) N=21T) (N=214)
Description n {%4a) n (%4} n (45)
Responder T(33) 46 (21.2) 42(19.4)
Non-Responder 202 (96.7) 171 (78.8) 174 (20.6)
Difference in Responder Rate 178 16.1
(Linaclotide - Placeha) ’ '
Odds Ratio for Response 17 291
(Linaclotide : Placebo) e -
9584 CT for Odds Ratio (341,1747) (3.14,16.59)
P-value = 0.0001 = 0.0001

Data Source: Section 14, Table 14411

A 12-week CSBM Overall Besponder is a patient who was a CSBM Weekly Fesponder for at least 9 of the 12
weeks of the Treatment Period. A CSBM Weekly Responder is a patient who had a CSBM weekly frequency
rate that was 3 or greater and increased by 1 or more from baseline

n = Number of patients within a specific category.

CI = Confidence interval

Odds raties were estimated using the Mantel-Haenszel method controlling for geographic region.

P-values were obtained from the CMH tests controlling for geographic region, comparing each linaclotide dose
versus placebo in a pairwise manner.

Both p-values met the cnterion for statistical sigmificance based on the MCP.

As seen from the table above, the number and percentage of patients who were 12-
Week CSBM overall responders were greater for each linaclotide group when
compared to placebo.

3.1.2.2.4 CSBM Weekly Responders and Improvement in 12-Week CSBM Rate
at Incremental Levels

The sponsor also performed analysis of CSBM weekly responders by week. The
percentage of patients who were CSBM weekly responders are presented graphically
below as supportive to the primary efficacy parameter (Section 3.1.2.2.3.)
Discontinued patients were considered CSBM nonresponders for those weeks
subsequent to their discontinuation.
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Copied from Figure 4.

As seen from the figure above, during each week of the treatment period, the
proportion of patients who were CSBM weekly responders (patients who had > 3
CSBMs and a change from baseline of >1 during the particular week) was greater
with each dose of linaclotide than with placebo.

3.1.2.2.5 Sponsor’s Analyses of Secondary Variables

The secondary efficacy parameters based on the IVRS calls were:
* Change from baseline in 12-week CSBM frequency rate
* Change from baseline in 12-week SBM frequency rate
* Change from baseline in 12-week stool consistency
* Change from baseline in 12-week severity of straining
* Change from baseline in 12-week abdominal discomfort
* Change from baseline in 12-week bloating
* Change from baseline in 12-week constipation severity

3.1.2.2.5.1Change from Basdlinein 12-week CSBM Frequency Rate

A summary of the results of the analysis of the change from baseline in 12-week
CSBM frequency rate (i.e., weekly CSBM frequency rate over the 12-week
treatment) is given below.
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Change From Baselinein 12-Week CSBM Frequency Rate
ITT Population

M CP-103-303
Linaclotide
Placebo 133 ug 66 ug
(N=109) N=11T) (IN=116)
Visit Statistic
Baseline Aean 0.333 0332 (.239
sD 0591 0569 0.448
SEM 0.041 0.039 0.031
Aledian 0.000 0.000 (.000
, 0.00, 0.00,
Ain, Max 0.00, 2.43 3 90 1.05
n 209 217 216
Treatment Mean 0911 2384 1389
Owerall
sD 1.380 2549 2629
SEM 0.095 0.173 (.199
Aledian 0320 1.659 1541
, 0.00, 0.00, 0.00,
Min, Max 10.17 11.90 18.74
n 209 217 216
ANCOVA L5 Mean Change from 0.4353 1.935 2042
Eesults Baseline (SE) (0.169) (0.167) (0.167)
LS Mean Difference (95% (11'40341 {11' “133
CI) [Linaclotide - Placebo] 1.91:]- 103:]-
P-value® 0.0001 0.0001

Data source: Section 14, Table 1442.1A

A patient's 12-week CSBM Frequency Bate is the CSBM rate (CSBMs/week) calculated over the 12-weeks of

the Treatment Period.

n =Number of patients with analysis values at both baseline and a specific time peint in the ITT Population.

SD = standard deviation, SEM = standard error of the mean, Min = minimum, Max = maximum and

SE = Standard Ermror of LS Mean.

*  P-values are based on a pairwise comparison versus placebo in an ANCOVA model with treatment group
and geographic region factors and baseline value as covanate. P-values are less than the threshold value for
statistical significance based on the MCP.

As seen from the table above, the mean baseline values for CSBM frequency rates
were low for all three groups, indicating a highly constipated patient population
overall; however, the linaclotide 266 pg group had slightly lower baseline rates when
compared to both placebo and linaclotide 133 pg.

The LS mean change from baseline in CSBM frequency for the linaclotide 133 pg
and 266 ng groups were numerically greater than placebo, and the difference was
statistically significant for both linaclotide doses compared to placebo.

Mean CSBM frequency rates during the treatment period are plotted by week and is
given below.
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Mean CSBM Rate (OC) by Week (Treatment Period)
ITT Population
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Copied from Figure 6.

As seen from the figure above, linaclotide treatment separated from placebo treatment
during Week 1 and was sustained across the 12-week treatment period.

3.1.1.2.5.2 Change from Baselinein 12-week SBM Frequency Rate
A summary of the results of the analysis of the change from baseline in 12-week

SBM frequency rate (i.e., weekly SBM frequency rate over the 12-week treatment) is
given below.

54
Reference ID: 3175251



Change From Baselinein 12-Week SBM Frequency Rate
ITT Population

MCP-103-303
Linaclotide
Placebo 133 ug 166 ug
(N=209) (N=217) (N=216)
Visit Statistic
Baseline Mean 2.047 2.126 2011
sD 1.628 1.620 1.634
SEM 0.113 0.111 0111
Median 1926 1.937 1463
Min, Max 0.00, 6.80 ‘;‘::g “g‘;
n 209 217 216
E"F““ﬂ‘*‘" Mean 3214 5.237 5.089
verall
sD 1203 3302 4058
SEM 0.159 0.224 0276
Median 3273 4978 4343
. 0.00, 0.00, 0.00.
Min, Max 15.00 15.70 19.07
n 209 217 216
I L5 Mean Change from 1.073 3.034 10982
ANCOVA Results Bascline (SE) (0216) 0213) (0.213)
L5 Mean Difference (95% 1.959 1.207
(w)] (1.40, (1.3,
[Linaclotide - Placebo] 2.52) 247
P-value® = 0.0001 - 0.0001

Data source: Section 14, Table 144224

A patient's 12-week SBM Frequency Fate is the SBM rate (SBMs/week) calculated over the 12-weeks of the

Treatment Period.

n=Number of patients with analysis values at both baseline and a specific time point in the ITT Population.

SD=standard deviation, SEM=standard emor of the mean, Min=minimum, Max=maximum and SE = Standard

Error of LS Mean.

*  P-values are based on a pairwise comparison versus placebo in an ANCOVA model with treatment group
and geographic region factors and baseline value as covanate. P-values are less than the threshold value for

PEFIEEEFL [N N ENS— [ —, - s

As seen from the table above, the LS mean change from baseline in SBM frequency
for the linaclotide 133 pg and 266 pg groups were numerically greater than placebo,
and the difference was statistically significant for both linaclotide doses compared to
placebo.

Mean SBM frequency rate during the treatment period is graphed below by week.
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Mean SBM Rate (OC) by Week (Treatment Period)
ITT Population
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As seem from the figure above, both the 133- and 266-pg/day doses demonstrated a
separation from placebo that was observed during Week 1 and sustained across the

12-week treatment period.

3.1.2.2.5.3 Change from Baseline in 12-week Stool Consistency

A summary of the results of the analysis of the change from baseline in 12-week stool

consistency is given below.
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Change From Baselinein 12-Week Stool Consistency
ITT Population

) M CP-103-303
Linaclotide
Placebo 133 ug 266 ug
(IN=209) N=11T) (N=216)
Visit Statistic
Baseline Alean 2382 2378 2316
SD 1.000 0974 1.058
SEAM 0.075 0.072 0.079
Median 2250 2333 2,500
, 1.00,
Min, Max 1.00, 6.00 1.00, 6.00 600
n 177 133 181
Treatment Mean 3.004 4285 4323
Owverall
SD 0.958 1.219 1.173
SEAM 0.072 0.090 0.087
Median 1885 4368 4351
Min, Max 1.00, 6.33 1.17,6.79 }5‘31‘1
n 177 133 181
AP, LS Mean Change from 0.576 1.851 1.838
ANCOVA Results Baseline (SE) (0.085) (0.084) (0.084)
L5 Mean Difference (95% 1.275 1.263
I (1.08, (1.04,
[Linaclotide - Placebo] 1.49) 1.48)
P-value® = 0.0001 = 0.0001

Data source: Section 14, Table 14.4.2.3A

Stool consistency was measured daily using the seven-point ordinal BSFS (1 = separate hard lumps like muts

{difficult to pass); 2 = sausage shaped but lumpy; 3 = like a sausage but with cracks on surface; 4 =like a

sausage or snake, smooth and soft; 5 = soft blobs with clear-cut edges (passed easily); 6 = fluffy pieces with

ragged edges, a mushy stool; 7 =watery, no solid pieces {(entirely Liquid)).

The patient's BSFS score for the Treatment Period is the average of the nonmissing BSFS scores from the

SBMs reported by the patient during the 12-week Treatment Peried.

n = Number of patients with analysis values at both baseline and a specific ime peint in the ITT Population.

SD=standard deviation, SEM=standard emor of the mean, Min=minimum, Max=mazimum and SE = Standard

Eror of LS Mean.

*  P-values are based on a pairwise comparison versus placebo m an ANCOVA model with treatment group
and geographic region factors and baseline value as covanate. P-values are less than the threshold value for
statistical significance based on the MCP.

As seen from the table above, the LS mean change from baseline in stool consistency
for the linaclotide 133 pg and 266 pg groups were numerically greater than placebo,
and the difference was statistically significant for both linaclotide doses compared to
placebo.

Mean stool consistency during the treatment period is graphed below by week.
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Mean Stool Consistency (OC) by Week (Treatment Period)
ITT Population
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Copied from Figure 8.

As seem from the figure above, both the 133- and 266-pg/day doses demonstrated a
separation from placebo that was observed during Week 1 and sustained across the

12-week treatment period.

3.1.2.2.5.4 Change from Baselinein 12-week Severity of Straining

A summary of the results of the analysis of the change from baseline in 12-week

severity of straining is given below.
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Change From Baselinein 12-Week Severity of Straining
ITT Population

M CP-103-303
Linaclotide
Placebo 133 ug 166 ug
(N=209) (N=21T) (N=116)
Visit Statistic
Bazeline Mean 3178 3171 3203
sD 0.887 021l 0.872
SEM 0.067 0.060 0.063
Median 3200 3.000 3.250
Min, Max 1.00, 5.00 1.00. 5.00 1.00, 5.00
n 177 183 181
Ireatment Mean 2,667 2059 2 061
Owerall
sD 0.692 0.664 0.699
SEM 0.032 0.049 0.052
Median 2.644 2.000 1978
Min, Max 1.06,4.43 1.00.4.21 1.00, 4.33
n 177 183 181
SO L5 Mean Change from 0512 -1.119 -1.130
ANCOVAResults  pcoline (SE) (0.050) (0.050) (0.050)
LS Mean Difference (95% 0,606 0,637
€D (-0.74, - (-0.77, -
[Linaclotide - D..4Sj 0.'5 lj
Placeba]
P-value® = 0.0001 =0.0001

Data source: Section 14, Table 144244

Severity of Straining was measured daily using a five-point ordinal scale (1 =not at all; 2 = a little bat; 3=a

moderate amount; 4 = a great deal; 5 = an extreme amount). The patient's straining score for the Treatment

Peniod is the average of the nonmussing straining scores from the SBMs reported by the patient dunng the 12-

week Treatment Period.

n =Number of patients with analysis values at both baseline and a specific time point in the ITT Population.

SD=standard deviation, SEM=standard error of the mean, Min=minimum, Max=maximum and SE = Standard

Eror of LS Mean.

*  P-values are based on a pairwise comparison versus placebo in an ANCOVA model with treatment group
and geographic region factors and baseline value as covanate. P-values are less than the threshold value for
statistical significance based on the MCP.

As seen from the table above, the LS mean change from baseline in severity of
straining for the linaclotide 133 pg and 266 pug groups were numerically greater than
placebo, and the difference was statistically significant for both linaclotide doses
compared to placebo.

Mean severity of straining during the treatment period is graphed below by week.
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Mean Severity of Straining (OC) by Week (Treatment Period)
ITT Population

_An Extreme
Amount

—A Great Deal

| A Moderate
Amount

—A Little Bit

—MNot at All

M CP-103-303
5_
4 -
o
=
£ 31
s
w
7
88 266ug
B&EH3 133ug
11 ¥-H--¥ Placebo
2 -1 1 2 3 4 5 6 7 8 9 10 11 12
Study Week

Copied from Figure 9.

As seem from the figure above, both the 133- and 266-ug/day doses demonstrated a
separation from placebo that was observed during Week 1 and sustained across the

12-week treatment period.

3.1.2.2.5.5 Change from Baselinein 12-week Abdominal Discomfort

A summary of the results of the analysis of the change from baseline in 12-week

abdominal discomfort is given below.
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Change From Basdlinein 12-Week Abdominal Discomfort
ITT Population

M CP-103-303
Linaclotide
Placebo 133 ug 166 ug
(N=209) N=21T) (N=116)
Visit Statistic
Baseline Mean 2464 2482 2512
sSD 0.814 0.808 0.832
SEM 0.056 0.055 0.057
Median 2538 24467 2.586
Min, Max 1.00, 429 1.00, 487 1.00, 471
n 209 217 216
ITreatment Mean 2155 1.994 2.060
Overall
sD 0.720 0713 0.712
SEM 0.030 0.048 0.048
Median 2100 1916 1588
Min, Max 1.00,4.72 1.00,4.77 1.00, 398
n 208 217 216
I L5 Mean Change from 20,303 0478 0.435
ANCOVA Results Baseline (SE) (0.037) (0.036) (0.036)
I_:S Mean Difference (95% 0175 0133
¢D (027, - (023, -
[Linaclotide - D..D_Sj 06_1)
Placebao]
P-value” 0.0003 0.0063

Data source: Section 14, Table 14.4.2 64

Abdominal Discomfort was measured daily using a five-point ordinal scale {1 = none; 2 = mild; 3 = moderate;

4 =severs; 5 =very severe). The patient's Abdominal Discomfort score for the Treatment Period is the average

of the nonmissing daily patient assessments of Abdonunal Discomfort scores reported during the 12-week

Treatment Period.

n =Number of patients with analysis values at both baseline and a specific time point in the ITT Population.

SD=standard deviation, SEM=standard error of the mean. Min=minimum, Max=maximum and SE = Standard

Eror of LS Mean.

*  P-values are based on a pairwise comparizon versus placebo in an ANCOVA model with treatment group
and geographic region factors and baseline value as covanate. P-values are less than the threshold value for
statistical significance based on the MCP.

As seen from the table above, the LS mean change from baseline in abdominal
discomfort for the linaclotide133 pg and 266 pg groups were slightly numerically
greater than placebo, and the difference was statistically significant for both
linaclotide doses compared to placebo.

Mean abdominal discomfort during the treatment period is graphed below by week.
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Mean Abdominal Discomfort (OC) by Week (Treatment Period)

ITT Population
MCP-103-303

Y

Abdominal Discomfort
I\I.‘l (]

89 I66ug
B8B83 1353ug
MMM Placebo

FVery Severe

—Severe

~Moderate

—Mild

—MNone

2 -1 1 2 3 4 5 6 7 8 9 10 11 12
Study Week
Copied from Figure 10.

As seem from the figure above, both the 133- and 266-pg/day doses failed to
demonstrate a separation from placebo that was observed during Week 1 and

sustained across the 12-week treatment period.

3.1.1.2.5.6 Change from Baseline in 12-week Bloating

A summary of the results of the analysis of the change from baseline in 12-week

bloating is given below.
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Change From Basdlinein 12-Week Bloating
ITT Population

) M CP-103-303
Linaclotide
Placebo 133 ug 66 ug
(N=209) (N=11T) (N=116)
Visit Statistic
Baseline Mean 2742 2755 2203
sD 0.867 0270 0.269
SEM 0.060 0.059 0.059
Median 2.800 2200 2200
Min, Max 1.00,4.79 1.00.5.00 1.00, 5.00
n 209 217 216
E"f’“‘“‘"m Mean 2512 2283 2408
verall
sD 0.813 0215 0.234
SEM 0.036 0.053 0.037
Median 2568 2275 2345
Min, Max 1.00,4.73 1.00.5.00 1.00,4.73
n 209 217 216
I L5 Mean Change from 0.223 -0.464 0373
ANCOVAResuls o ciline (SE) (0.040) (0.040) (0.040)
EE Mean Difference (95% 0,240 —{I'.FIEU
[Linaclotide - {'gii] ) {_1}00_5] )
Placebo]
P-value® = 00001 0.0049

Data source: Section 14, Table 144 27A

Bloating was measured daily using a five-point ordinal scale (1 = none; 2 = mild; 3 = moderate; 4 = severe; 3 =
very severe). The patient's Bloating score for the Treatment Peniod is the average of the nonmissing daily
patient assessments of Bloating scores reported duning the 12-week Treatment Period.
n =Number of patients with analysis values at both baseline and a specific time point in the ITT Population.
SD=standard deviation, SEM=standard error of the mean, Min=minimum, Max=maximum and 5E = Standard

Error of LS Mean.

L=

P-values are based on a pairwise comparizon versus placebo in an ANCOVA model with treatment group

and geographic region factors and baseline value as covanate. P-values are less than the threshold value for

statistical significance based on the MCP.

As seen from the table above, the LS mean change from baseline in abdominal
discomfort for the linaclotide 133 pg and 266 pg groups were slightly numerically

greater than placebo, and the difference was statistically significant for both
linaclotide doses compared to placebo.

Mean bloating during the treatment period is graphed below by week.
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Mean Bloating (OC) by Week (Treatment Period)
ITT Population

M CP-103-303
51 ~Very Severe
4 —Severe
o]
=
= 31 —Moderate
k=]
m
2 —Mild
*o8 Joug
B58 135ug
11 H¥-H Placsho | | MNONE
2 -1 1 2 3 4 5 6 7 8 9 10 11 12

Study Week
Copied from Figure 11.

As seem from the figure above, both the 133- and 266-pg/day doses failed to
demonstrate a separation from placebo that was observed during Week 1 and
sustained across the 12-week treatment period.

3.1.1.2.5.7 Change from Baselinein 12-week Constipation Severity

A summary of the results of the analysis of the change from baseline in 12-week
constipation severity is given below.
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Change From Baselinein 12-Week Constipation Severity
ITT Population

M CP-103-303
Linaclotide
Placebo 133 ug 166 ug
(N=209) (N=11T) (N=116)
Visit Statistic
Baseline Mean iin 3248 3
sSD 0.730 0774 0.723
SEM 0.051 0.053 0.030
Median 3.000 3.000 3.230
Min, Max 1.25 5.00 1.00,5.00 1.00, 5.00
n 209 213 210
Treatment Mean 2997 2338 2452
Owerall
sD 0.760 0.803 0.825
SEM 0.033 0.055 0.057
Median 3.000 2333 2417
Min, Max 1.08,5.00 1.00,5.00 1.00, 5.00
n 208 213 210
AP, L5 Mean Change from -0.271 -0.297 -0.810
ANCOVA Results Baseline (SE) (0.053) (0.053) (0.053)
%E Mean Difference (95% 0626 0,539
[Linaclotide - {'00_1% ) {'ﬂﬂ_fug] )
Placebo] ’ ’
P-value” = 0.0001 = 0.0001

Data source: Section 14, Table 144254

Constipation Seventy was measured weekly using a five-point ordinal scale (1 =none; 2 = mild; 3 = moderate;

4 = severe; 5 = very severe). The patient's Constipation Severity score for the Treatment Peniod is the average of

the nonmissing weekly patient assessments of Constipation Severnty scores reported during the 12-week

Treatment Period.

n = Number of patients with analysis values at both baseline and a specific time point in the ITT Population.

SD=standard deviation, SEM=standard emor of the mean, Min=mmimum_ Maz=maximum and 5E = Standard

Error of LS Mean.

*  P-values are based on a pairwise comparison versus placebo in an ANCOVA model with treatment group
and geographic region factors and baseline value as covanate. P-values are less than the threshold value for
statistical significance based on the MCP.

As seen from the table above, the LS mean change from baseline in abdominal
discomfort for the linaclotide 133 pg and 266 pg groups were slightly numerically
greater than placebo, and the difference was statistically significant for both
linaclotide doses compared to placebo.

Mean constipation severity during the treatment period is graphed below by week.
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Mean Constipation Severity (OC) by Week (Treatment Period)
ITT Population

M CP-103-303

5 —Very Severe
=
= 41 B
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1 }]
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©
=
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o
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Study Week
Copied from Figure 12.

As seem from the figure above, both the 133- and 266-pg/day doses demonstrated a
separation from placebo that was observed during Week 1 and sustained across the
12-week treatment period.

3.1.2.3 Reviewer’'s Comments and Evaluation
3.1.23.1I1VR Call

The proportion of patients who had completed at least 80% IVRS calls for the first 12
weeks of treatment for the placebo was slightly higher that for linaclotide 133 pg and
266 pg patients (84.2% vs. 80.2% and 77.4%).

The proportion of patients who had completed at least 4 IVRS calls for at least 9 of

the first 12 weeks of treatment for the linaclotide 266 pg subjects was slightly lower
than those of the placebo and the linaclotide 133 pg subjects (82.9% vs. 85.2% and

86.2%).

The proportion of patients who had completed at least 4 IVRS calls for all of the first
12 weeks of treatment for the linaclotide 266 pug subjects was slightly lower than
those of the placebo and the linaclotide 133 ng subjects (67.1% vs. 75.1% and
75.1%).

3.1.2.3.2 Modified Intent-to-Treat Analysis of Primary Efficacy Endpoint

The sponsor performed modified ITT analysis on the primary efficacy endpoint
where a subject with fewer than 4 complete IVRS calls in a Treatment Period week
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was considered a nonresponder for that week. The primary 12-week CSBM overall
responder endpoint was then calculated based on the CSBM Weekly Responder
endpoints.

The results from modified ITT analyses of 12 week CSBM overall responder are
given below.

12-Week CSBM Overall Responders (M odified)
ITT Population
Study M CP-103-303

Placebo LIN 133 ug LIN Z2&6 ug
[(H=20%9) (H=21T7) (H=21€)
Description n (%) n (%) n (%)
Responder 7 { 3.3) 44 {20.3) 41 {1%.0)
Hon-responder 202 (96.7) 173 (759.7) 175 (81.0)
Difference in Responder Rate 1.9 15.6
{Linaclotide - Placebo)
0Odds Ratio for Response 7.25 6.97
(Linaclotids : Placebo)
55% C.I. for odds ratio (3.20, 1&.42) (3.03, 1&.05)
P-value <. 0001 <. 0001

Notes: & _:—Kee} C3EM overall responder (meodified) is a patient who is a CIBM M:e? ¥ respondsr (modified fo: ab L:;sb
- = . s N

{Confidence Interval] and p-ralues were cbtained from the CME tests comtrolling for geographic regiom,
comparing each linaclotide dos=e versus placebo inm 2 pairwi=e manner.

As seen from the table above, the results were similar to those from sponsor’s the
original analysis. Only slight changes on number of responders different from the
original analysis (0, 2 and 1 less responders for placebo, linaclotide 133 ug, and
linaclotide 266 ng, respectively) in the revised analysis as compared to the original
analysis were observed.

3.1.2.3.3 Sensitivity Analyses of 12-Week CSBM Overall Responders

Per request, the sponsor performed the several sensitivity analyses of 12-week CSBM
overall responder.

The results from sensitivity analyses of f 12-week CSBM overall responder are given
below.
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12-week CSBM Overall Responders

Study M CP-103-303

Analysis PLA LIN 133 pg Diff LIN 266 pg Diff
(LOCF) 9/209 (4.3%) 54/217 (24.9%) 20.6% 47/216 (21.8%) 17.5%
Completed Case 6/157 (3.8%) 40/163 (24.5%) 20.7% 31/145 (21.4%) 17.6%
Observed Case 7/209 (3.3%) 44/216 (20.4%) 17.1% 41/215 (19.1%) 15.8%
Worst Case 1 6/209 (2.9%) 40/217 (18.4%) 15.5% 31/216 (14.4%) 11.5%
Worst Case 2 58/209 (27.8%) | 40/217 (18.4%) -9.4% 31/216 (14.4%) -13.4%
Worst Case 3 18.209 (8.6%) 44/217 (20.3%) 11.7% 41/216 (19.0%) 10.4%
Multiple 3.9% 23.8% 19.9% 21.8% 17.9%
Imputation

Complied from Tables 14.4.1.1B, 14.4.1.1.D-14.4.1.1H

P- values were obtained from the CMH tests controlling for geographic region.

The complete case analysis includes only those patients who complete at least 4 IVRS calls for each of
the first 12 weeks of treatment.

The observed case analysis includes only those patients who complete at least 4 IVRS calls for at least
one of the first 12 weeks of treatment.

For worst case analysis 1, patients must complete at least 4 IVARS calls for each of the first 12 weeks
of treatment.

For worst case analysis 2, patients who do not complete at least 4 IVRS call for each of the first 12
weeks of treatment are handled as follows: patients randomized to Linaclotide are non-responders,
while patients who are randomized to placebo are considered responders.

For worst case analysis 3, for those weeks where patients do not complete at least 4 IVRS calls,
patients randomized to Linaclotide are non-responders, while patients who are randomized to placebo
are considered responders.

The sponsor applied the following definition for Worst Case 1:

*  Worst Case 1: If a patient has less than 4 complete calls for any of the first 12
Treatment Period weeks, that patient was assumed to be “failed” and defined
as a nonresponder for the trial.

Under the Worst Case 1 method, if a patient had less than 4 complete [VRS calls in
any one of Treatment Period weeks 1 - 12, that patient was defined as a primary
efficacy endpoint nonresponder.

In contrast, for the modified analysis for the primary efficacy endpoint in the CC
trials if a patient had less than 4 complete IVRS calls for one or more of the
Treatment Period weeks 1 - 12, that patient would be defined as a weekly
nonresponder for those particular weeks, but could still be a primary efficacy
endpoint responder.

As such, the number of patients classified as primary efficacy endpoint responders

under the Worst Case 1 method was lower than that under modified analysis for the
primary efficacy as only those patients who have at least 4 complete IVRS calls in all
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12 Treatment Period weeks could potentially be primary efficacy endpoint responders
under the Worst Case 1 method. As compared with the modified analysis, Worst Case
analysis would yield 1, 4 and 10 less responder for placebo, linaclotide 133 pg and
linaclotide 266 pg, respectively..

The sponsor’s Worst Case 1 analysis is one of “worst cast” analyses. It was more
conservative than the sponsor’s modified analysis.

As seen from the table above, for the 12- week CSBM overall responder, it was
shown by a significantly greater proportion of subjects taking either linaclotide 133
ug or linaclotide 266 ng compared with subjects taking placebo in all sensitivity
analyses except the Worst Case 2 analysis.

Treatment difference between the linaclotide 266 pg and the linaclotide 133 pg was
small; it ranged from -4.0% to -1.3%.

3.1.2.3.4 Subgroup Analysis of 12-Week CSBM Overall Responder

Per this reviewer’s request, the sponsor performed the subgroup analyses of
proportion of 12-week CSBM overall responders for gender, age, race, region, BMI at
baseline.

A summary of the results of the subgroup analyses of proportion of 12-week CSBM
overall responders is given in the Appendix Table 7.

As seen from Appendix Table 7, 12-week CSBM overall responder were reported by
higher proportion of linaclotide subjects for gender, age <65, race, and BMI >30
kg/m? at baseline, abdominal pain at baseline (> 5 < 8).

3.1.2.3.5Weekly CSBM Responder Rates by Week

As per request, the sponsor provided observed case analysis of number of subjects
with weekly CSBM responder by week (see below).
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CSBM Weekly Responder Rate by Treatment Group
Observed Case
Study M CP-103-303

PLA LIN 133 Diff LIN 266 Diff
(LIN 133- (LIN 266

PLA) —PLA)
Week 1 16/209 (7.7%) 82/214 (38.3%) 30.7% 70/213 (32.9%) 25/2%
Week 2 21/206 (10.2%) 73/212 (34.4% 24.2% 76/202 (37.6%) 27.4%
Week 3 27/200 (13.5%) 79/205 (38.5%) 25.0% 76/200 (38.0%) 24.5%
Week 4 25/199 (12.6%) 84/202 (41.6%) 29.0% 63/195 (32.3%) 19.7%
Week 5 24/189 (12.7%) 76/197 (38.6%) 25.9% 68/191 (35.6%) 22.9%
Week 6 26/186 (14.0%) 73/190 (38.4%) 24.4% 69/189 (36.5%) 22.5%
Week 7 23/181 (12.6%) 75/192 (39.1%) 26.4% 65/183 (35.5%) 22.9%
Week 8 27/183 (14.8%) 65/187 (34.8%) 20.0% 63/176 (35.8%) 21.0%
Week 9 24/175 (13.7%) 68/184 (37.0%) 23.2% 67/176 (38.1%) 24.4%
Week 10 29/175 (16.6%) 68/183 (37.2%) 23.2% 62/180 (34.4%) 24.4%
Week 11 25/175 (14.3%) 74/180 (41.1%) 26.8% 61/172 (35.5%) 21.2%
Week 12 19/172 (11.0%) 63/183 (34.4%) 23.4% 49/171 (28.7%) 17.6%

Compiled by this reviewer from Table 14.4.1.1L.
P-values were obtained by the CMH tests controlling for geographic region.

As seen from the table above, greater proportions of subjects at almost every week
during the course of the 12- week study in the linaclotide group compared with

subjects in the placebo group was observed.

Treatment difference between the linaclotide 266 pg and the linaclotide 133 pg varied
by week. At Week 12, the low dose was 5.8% higher than the high dose.

3.1.2.3.6 Monthly CSBM Responder Rate

The monthly CSBM responder is defined that a subject be a CSBM weekly responder
for at least 3 of the 4 treatment period weeks for that month. A subject with missing
monthly responder at specific month was considered non-responder for that month.

This reviewer performed analyses of the monthly CSBM responder by month.

The results from reviewer’s analyses of the monthly CSBM responder by month are
given below.

Monthly CSBM Responder Rate by Treatment Group
Intention-to-Treat Population
Study MCP-103-303

PLA LIN 133 Diff LIN 266 Diff
(LIN 133- (LIN 266
PLA) —PLA)
Month 1 17/209 (8.1%) 62/217 (28.6%) 20.5% 54/217 (24.9%) 16.8%
Month 2 12/209 (5.7%) 60/217 (27.6%) 20.8% 54/217 (24.9(%) 19.2%
Month 3 14/209 (6.7%) 56/217 (25.8%) 19.1% 43/217 (19.8%) 13.1%

Obtained by this reviewer using the sponsor’s weekly CSBM data.
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As seen from the tables above, for monthly CSBM responder, greater proportions of
subjects at every month during the course of the 3-month study in each linaclotide
group compared with subjects in the placebo group was observed.

The linaclotide 133 pg was numerically higher than the linaclotide 266 pg at Month 1
and Month 3. But, treatment difference ranged from 1.6% to 6.0%.

3.1.2.3.7 Sustained Efficacy — All 3 Months
For sustained efficacy, the commonly used endpoint for CC is the “overall
responder.” A subject was considered an overall responder if the subject was a month

responder for all three months during 12-week study.

This “overall responder” based on monthly responders is more stringent than the pre-
specified overall responder based on weekly responders.

This reviewer performed analysis of overall CSBM responder for monthly CSBM
responders.

The results are given below.
Reviewer’'s“ Overall” CSBM Responder Analysis by Treatment Group

Intention-to-Treat Population
Study M CP-103-303

PLA LIN 133 Diff LIN 266 Diff
(LIN 133 (LIN 266
PLA) —PLA)
5209 (2.4%) | 27217 (12.4%) | 10.0% 25/217 (11.5%) 9.1%

Obtained by this reviewer using the sponsor’s weekly CSBM data.

As seen from the tables above, for overall CSBM responder for monthly CSBM
responder, greater proportions of subjects during the course of the first 12-week
treatment period study in each linaclotide group compared with subjects in the
placebo group was observed.

The results for both doses were similar each other.
3.1.2.3.8 Sustained Efficacy — 9 of 12 Weeks and 3 of 4 Weeksat Month 3

For sustained efficacy, the other endpoint recommended recently for CC is the
“overall responder.” A subject was considered an overall responder if the subject was
a week responder for at least of 9 of 12 weeks and at least 3 of months at Month 3
during the 12-week treatment period.

This reviewer performed analysis of overall CSBM responder for monthly CSBM
responders.
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The results are given below.
Reviewer’s"“ Overall” CSBM Responder Analysisby Treatment Group
Intention-to-Treat Population
Study MCP-103-303

PLA LIN 133 Diff LIN 266 Diff
(LIN 133- (LIN 266
PLA) —PLA)
6/209 (2.9%) 35/217 (16.1%) 13.2% 37/217 17.1%) 14.2%

Obtained by this reviewer using the sponsor’s weekly CSBM data.

As seen from the tables above, for overall CSBM responder for monthly CSBM
responder, greater proportions of subjects during the course of the first 12-week
treatment period study in each linaclotide group compared with subjects in the
placebo group was observed.

The results for both doses were similar each other.

3.1.2.3.9 Reviewer’s Comments on Sponsor’s Controlling for Multiplicity for
Primary and Secondary Efficacy Parameter

The sponsor used 5-step serial gatekeeping multiple comparison procedure to control
type 1 family-wise error rate for testing the primary and secondary efficacy
parameters.

The detailed procedure is listed below.

The overall type I family-wise error rate for testing the primary and secondary
efficacy parameters was controlled at the 0.05 significance level using the following
5-step serial gatekeeping multiple comparisons procedure (MCP). Following this
MCP, progression to the next step only occurred if all individual hypotheses within a
step were rejected and the previous step(s) were all rejected at the step-specific
overall significance level. If all hypotheses within a step were not rejected, the
hypothesis tests involved in all subsequent steps were considered not statistically
significant. All hypothesis tests were 2-sided.

1. The first step tested the primary efficacy parameter for the 266 pg group at the
0.05 significance level

2. The second step tested the primary efficacy parameter for the 133 pg group
and the first 5 secondary parameters (i.e., CSBM Frequency, SBM frequency,
Stool Consistency, Severity of Straining, and Constipation Severity) for the
266 pg group. The 6 individual hypotheses within this step were tested using
an overall type I error rate of 0.05 by means of a Hochberg procedure to
control for multiple parameters.

3. The third step tested the last 2 secondary efficacy parameters (i.e., Bloating
and Abdominal Discomfort) for the 266 pg group. The 2 individual
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hypotheses within this step were tested using an overall type I error rate of
0.05 by means of a Hochberg procedure to control for multiple parameters.
The fourth step tested the first 5 secondary efficacy parameters for the 133 pg
group. The 5 individual hypotheses within this step were tested using an
overall type I error rate of 0.05 by means of a Hochberg procedure to control
for multiple parameters.

The fifth step tested the last 2 secondary efficacy parameters for the 133 pg
group. The 2 individual hypotheses within this step were tested using an
overall type I error rate of 0.05 by means of a Hochberg procedure to control
for multiple parameters.

This reviewer’s comments on this gatekeeping procedure were

The sponsor’s gatekeeping procedure was not appropriate. The Hochberg
procedure is generally not recommended for sequential testing. It is not
assumption free. Furthermore, it 1s known to provide overall o-control for
independent and for certain types of positive correlated endpoints. But its
properties for other types of dependent endpoints are not fully known. Various
simulation experiments indicate that this method generally controls the overall
Type 1 error rate for positive correlated endpoints but fails to do so for some
negatively correlated endpoints.

The sponsor should use a Bonferroni based gatekeeping procedure to test all
endpoints in the primary family and proceed to the secondary family of
endpoints only if there has been statistical success in the primary family.

Furthermore, since p-values for most secondary endpoints were very small (<0.001),
all secondary endpoints would pass any statistical procedure for controlling the type 1
error for multiplicity.

3.1.2.3.10 Reviewer’s Comments on Results of Secondary Efficacy Endpoints

The sponsor's pre-specified analysis for the secondary endpoints was based on a
modeling approach (ANCOVA) using all data for each week 1-12. The term
"treatment overall" refers to an average treatment effect over the 12 weeks of the

study.

(b) (4)

The sponsor’s the summary of secondary efficacy endpoints is given below.
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Summary of Secondary Efficacy Endpoints
Study M CP-103-303
(ITT Population)

Linaclotide
fi‘fﬂ_";;; J 145 ug 200 ug
Parameter E‘:ﬁaﬂ;e 1.S Mean N=217) (VN =216)
Change | LS Mean LS Mean
(SE) Change (gl:i?{{]_? I Change !E{;i’]}.lgﬂ
{SE} Eae i) ESE} B e E]
CSBMs/Week 0.3 0.5(0.2) 1.9°(0.2) L3(1.0,19) | 20°00.2) 16(1.2,20)
SBMs/Week 21 11002 | 3.0°00.2) 20014235 | 3.0°00.2) 19(14,2.5)
Stool Consistency c - c
(BSFS Score) 24 0.6(0.1) 1.9%(0.1) 13(1.1.15) | L8 (0.1 13(1.0,1.5)
Seventy of
Straining (3-point 332 05001y | -1.1°¢(0.1) | 0.6(-0.7,-05) | -1.2°(0.1) | 0.6 (-0.8,-0.5)
Ordinal Scale)
Abdominal
Discomfort . <k o a 9
(5-point Ordinal 235 030000 [ -057000y | -02(-03.-01) | -0.47(0.0) | -01(-02,00)
Scale)
Bloating (3-point c . 2 .
Ordinal Scale) 28 02000 | -0.5 0.0y | -02(-03.-01) | -0.4*(0.0) [-02(-03,-01)
Constipation
Seventy (3-point 33 03001y | 09°(0.1) | 0.6(-08,-05) | 0801 | -05(-07-04)
Ordinal Scale)

The mean change from baselne 15 2 least-squares mean change based on an ANCOVA model with treatment group and
geopraphic region as factors and baselme value 2= covanate.

Basehne 1= the mean value for the combmed ITT Population.
1 = confidence mnterval; LS = Least squares; LSMD = least squares mean difference; SE = standard emor of LS mean.
p-values based on a pairwise companson versus placebo in an ANCOVA model.

a. p=005
b. p=0.001
c.  p=0.0001

Source: MCP-103-303 Tables 1434 and 1443 1A to 144274

As seen from the table above, secondary efficacy endpoints were statistically
significantly improved for both doses of linaclotide compared with placebo.
However, treatment differences for changes from base for severity of straining,
abdominal discomfort, bloating and constipation severity might not be clinically
meaningful.

The results for both doses were similar to each other.

Per request, the sponsor also performed sensitivity analyses for secondary efficacy
endpoints. The results are summarized in the Appendix Table 8.

As seen from Appendix Table 8, all sensitivity analyses (LOCF, CC, OC, BOCF and
MI) gave similar results.
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3.1.3 Pooled Efficacy Analysis

3.1.3.1 12-Week CSBM Overall Responder

This reviewer performed analysis for primary efficacy endpoint, 12-week CSBM
overall responder, for sponsor’s ITT and modified ITT populations pooling studies

LIN-MD-01 and MCP-103-303.

Summary of the results from the pooled analysis is given below.

12-week CSBM Overall Responders
Pooled Studies LIN-MD-01 and M CP-103-303

Analysis PLA LIN 133 ug Diff LIN 266 ug Diff
ITT 20/424 (4.7%) | 80/430 (18.6%) | 13.9% 85/418 (20.3%) 15.6%
Modified ITT 19/424 (4.5%) | 77/430 (17.9%) | 13.4% 82/418 (19.6%) 15.1%

Complied by the reviewer.

Per request, the sponsor performed sensitivity analyses for primary efficacy endpoint,
12-week CSBM overall responder, for pooled ITT population.

Summary of sensitivity analyses for primary efficacy endpoint is given below.

12-week CSBM Overall Responders
Pooled StudiesLIN-MD-01 and M CP-103-303

Analysis PLA LIN 133 pg Diff LIN 266 pg Diff
(LOCF) 23/423 (5.4%) 101/430 (23.5%) 18.1% 98/418 (23.4%) 18.0%
Completed Case 17/306 (5.6%) 69/299 (23.1%) 17.5% 65/272 (23.9%) 18.3%
Observed Case 19/423 (4.5%) 77/425 (18.1%) 13.6% 82/415 (19.8%) 15.3%
Worst Casel 17/423 (4.0%) 69/430 (16.0%) 12.0% 65/418 (15.6%) 11.5%
Worst Case 2 134/423 (31.7%) | 69/430 (16.0%) -15.6% 65/418 (15.6%) -16.1%
Worst Case 3 47/423 (11.1%) 77/430 (6.8%) 6.8% 82/418 (19.6%) 8.5%
Multiple 5.0% 22.8% 17.8% 22.4% 19.2%
Imputation

Complied from Tables 3.1.1R.1-7

As seen from the tables above, for the 12-week CSBM overall responders, it was

shown by a significantly greater proportion of subjects taking either linaclotide 133
ug or linaclotide 266 pg compared with subjects taking placebo in sponsor’s ITT and
modified ITT analysis and all sensitivity analyses except the Worst Case 2 analysis.

The results for both doses were similar each other.
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3.1.3.2 CSBM Weekly Responder

Per request, the sponsor performed pooled analyses for CSBM weekly responder by
week for pooled ITT population.

Summary of pooled analyses for CSBM weekly responder by week for pooled ITT

population is given below.

CSBM Weekly Responder Rate by Treatment Group
ITT Population
Pooled Studies LIN-MD-01 and M CP-103-303

PLA LIN 133 Diff LIN 266 Diff
(LIN 133- (LIN 266

PLA) —PLA)
Week 1 38/423 (9.0%) 149/430 (34.7%) 25.7% 148/418 (35.4%) 26.4%
Week 2 54/423 (12.8%) | 133/430 (30.9%) 18.2% 154/418 (36.8%) 24.1%
Week 3 50/423 (11.8%) | 141/430 (32.8%) 21.0% 151/418 (36.1%) 24.3%
Week 4 58/423 (13.7%) | 150/430 (34.9%) 21.2% 153/418 (36.6%) 22.9%
Week 5 49/423 (11.6%) | 138/430 (32.1%) 20.5% 146/418 (34.9%) 23.3%
Week 6 51/423 (12.1%) | 134/430 (31.2%) 19.1% 143/418 (34.2%) 22.2%
Week 7 54/423 (12.8%) | 141/430 (32.8%) 20.0% 135/418 (32.3%) 19.5%
Week 8 58/423 (13.7%) | 118/430 (27.4%) 13.7% 136/418 (32.5%) 18.8%
Week 9 51/423 (12.1%) | 119/430 (27.7%) 15.6% 133/418 (31.8%) 19.8%
Week 10 53/423 (12.5%) | 125/430 (29.1%) 16.5% 132/418 (31.6%) 19.0%
Week 11 52/423 (12.3%) | 128/430 (29.8%) 17.5% 127/418 (30.4%) 18.1%
Week 12 52/423 (12.3%) | 115/430 (26.7%) 14.5% 102/418 (24.4%) 12.1%

Compiled by this reviewer from Table 3.1-10.
P-values were obtained by the CMH tests controlling for geographic region.

As seen from the table above, treatment difference between the linaclotide 266 pg
and the linaclotide 133 pg varied by week. The results for both doses were similar

each other.

3.2 Evaluation of Safety

3.2.1 Study LIN-MD-01

The only TEAEs experienced by at least 3% of linaclotide patients, and at an

incidence at least 1% above that of placebo patients were diarrhea (17.2% vs. 2.8%)
and abdominal pain (5.3% vs. 2.3%). There was no apparent relationship between
linaclotide dose and TEAE incidence.

Most of the TEAESs were reported as mild or moderate. Of the 587 TEAEs reported in
linaclotide patients 40 (6.8%) were judged to be severe, compared with 16 (6.0%) of
268 TEAEs in placebo patients.

Diarrhea was the most frequently reported TEAE among linaclotide patients; 42
(19.7%) patients in the linaclotide 133-pg/day group and 30 (14.6%) patients in the
linaclotide 266-pg/day group experienced at least 1 episode of diarrhea vs. only 6
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(2.8%) placebo patients. A total of 7 of the 72 linaclotide patients who experienced
TEAES of diarrhea had events that were reported as severe. A total of 22 (5.3%)
linaclotide patients discontinued from the study because of a TEAE of diarrhea versus
only 1 (0.5%) placebo patient.

Per this reviewer’s request, the sponsor performed analysis of number of patients with
at least one AE, at least one treatment related AE (TRAE), withdrawn due to AE, at
least one episode of diarrhea, and discontinued due to TRAE of diarrhea.

The results are given below.

Number of Patientswith at Least One AE, at Least One TRAE. Withdrawn dueto AE,
at Least One Episode of Diarrhea, and Discontinued dueto TRAE of Diarrhea
Study LIN-MD-01

0ads Ratio 0das Ratio

Placsbo LIN 145 ug LIN 290 ug [Exact 95% CI for [Exact 95% CI for
{M-215] [H=-213) (K-205] oad4s Ratic odads Ratic
Parameter n (%) B (%) n (%) (Lin 145 : Placebo)]  (Lin 290 : Placebo]]
Number of Patisnts with at Least Ome AE 117 (54.4) 140 {65.7) 116 (56.6] 1.81 [ 1.07 , 2.42) L.09 { 0.73 , 1.63)
p-value 0.0181 0.6948
Number of Patients with at Least One TRAE 3F [14.3) 69 {31.8) 48 (23.4) Z.68 [ 1.63 , 4.45) 1.75 | 1.04 , 2.97)
p-valus <.0001 0.0342
Number of Patients Withdrawn due to AE 10 [ 4.7} 20 { 9.4} 19 ( 8.3} 2.12 [ 0.92 , 5.21) 2.09 { 0.90 , 5.17)
p-valus 0.0601 0.0822
Number of Patisnts with at Least Ome Episcds of € [ 2.9) 42 {19.7) 30 (14.8) ©.56 ( 2.48 , 2E.11}) 5.97 ( 2.3§6 , 17.8%)
Diarrhea
p-value =.0001 £.0001
Number of Patisnts Discontinued due to TRAE of L[ 0.5) 11 { 5.2} 10 ( 4.8) 11.65 ( 1.66 ,503.88) 10.97 ( 1.53 ,47E.43)
Diarrhea
p-value 0.0029 0.0048

Copied from Table 9.1

As seen from the table above, for number of patients with at least one treatment
related AE (TRAE), withdrawn due to AE, at least one episode of diarrhea, and
discontinued due to TRAE of diarrhea, greater proportions of subjects in the
linaclotide group compared with subjects in the placebo group was observed.

3.2.2 Study MCP-103-303

The percentage of patients experiencing TEAEs was comparable in each group, with
105 patients (50.2%), 122 patients (56.2%), and 119 patients (54.8%) in the placebo,
133 pg, and 266 pg dose groups, respectively, experiencing at least 1| TEAE. As for
SAEs, 5 patients (2.4%), 3 patients (1.4%), and 4 patients (1.8%) in the placebo, 133
pg linaclotide, and 266 pg linaclotide groups, respectively, experienced an SAE.
More patients discontinued from study drug due to a TEAE in the linaclotide groups
compared to placebo, with 8 patients (3.8%), 11 patients (5.1%), and 11 patients
(5.1%) in the placebo, 133, and 266 pg dose groups, respectively, experiencing
TEAE:S that led to discontinuation. There were no deaths reported in this trial.

The incidence of patients reporting TEAEs was comparable for placebo-treated
patients (50.2%) and all linaclotide-treated patients (55.5%). The most common
SOCs (in which > 10% of patients for any treatment group reported TEAEs) were
Gastrointestinal Disorders (21.5% of placebo patients, 27.2% of linaclotide patients)
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and Infections and Infestations (14.4% of placebo patients, 17.5% of linaclotide
patients). In general, there were few noteworthy differences in the numbers of
patients who reported specific TEAEs between placebo and the linaclotide groups,
with the most prominent exception being the most common TEAE observed during
the trial — diarrhea, reported by 14 (6.7%) of 209 placebo patients and 57 (13.1%) of
434 of linaclotide patients. The incidence of diarrhea was similar between the
linaclotide 133 pg (12.4%) and the 266 pg (13.8%) dose groups.

Fourteen patients (6.7%) in the placebo group had diarrhea. Diarrhea was reported in
27 patients (12.4%) in the 133 pg linaclotide group and 30 patients (13.8%) in the
266 pg linaclotide dose group. Three patients (1.4%) in each linaclotide dose group
had severe diarrhea, and 1 patient (0.5%) in the placebo group had severe diarrhea.

Per this reviewer’s request, the sponsor performed analysis of number of patients with
at least one AE, at least one treatment related AE (TRAE), withdrawn due to AE, at
least one episode of diarrhea, and discontinued due to TRAE of diarrhea.

The results are given below.

Number of Patientswith at Least One AE, at Least One TRAE,
Withdrawn dueto AE, at L east One Episode of Diarrhea, and Discontinued due
to TRAE of Diarrhea
Study MCP-103-303

Cdds Ratio 0dds Ratio
Placebo LIN 145 ug LIN 230 ug [Exact 35% CI for [Exact 95% CI for
{H=-203] (H=217) (H=217] 0dds Ratio 0dds Ratio
Parameter n (%) o (%) n (%) (Lin 145 : Placebo)] (Lin 290 : Flacebo)]
Number of Patients with at Least Cme AE 106 (50.7) 122 (B6.2) 119 ([54.B) 1.25 [ 0.84 , 1.BE) 1.18 { 0.7% , 1.7%)
p-valus 0.2354 0.4376
Wumber of Patients with at Least Ome THAE 30 (14.4) 47 (21.7) 44 (20.3) 1.65 ( 0.97 , 2.83) 1.52 ( 0.89 , 2.62)
p-valus 0.0588 0.12459
Humber of Patients Withdrawn dus to AE B [ 3.8) 12 { 5.5) 11 { 5.1} 1.47 [ 0.54 , 4.24) 1.34 ( 0.48 , 3.53)
p-value 0.4948 0.6411
Mumber of Patients with at Least One Episode of 14 [ 6.7) 27 {12.4) 30 (13.8) 1.98 [ 0.97 , 4.21) 2.23 (1.11, 4.70)
Diarrhea
p-value 0.0494 0.0170
Wumber of Patients Discontinued due to THAE of 1 ( 0.5] a {3.7) 6 ( 2.8) 7.96 [ 1.05 ,354.94) .91 ([ 0.71 ,273.34)
Diarrhea
p-value 0.0374 0.1224

Copied from Table 9-2.

As seen from the table above, for number of patients with at least one episode of
diarrhea, and discontinued due to TRAE of diarrhea, greater proportions of subjects in
each linaclotide group compared with subjects in the placebo group was observed.

3.2.3 Pooled Analysis

Per this reviewer’s request, the sponsor performed pooled analysis of number of
patients with at least one AE, at least one treatment related AE (TRAE), withdrawn
due to AE, at least one episode of diarrhea, and discontinued due to TRAE of
diarrhea.

The results are given below.
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Number of Patientswith at Least One AE, at Least One TRAE,
Withdrawn dueto AE, at L east One Episode of Diarrhea, and
Discontinued dueto TRAE of Diarrhea
Pooled Studies LIN-MD-01 and M CP-103-303

Odd= Fatic Odds Fatic
Elacebo LIN 145 ug LIN 2%0 uy [Exact 35% CI for [Exact 5% CI for
(=423} (H=430) (H=422) Odd= Batic Odd= Batic
Baram=tar n (&} o (&) n (%) (Lim 145 : Plmcweba] ] (Linm 290 : Placebhs] ]
Fumber of Patients with at Least One AE 2x2 (52.5) 262 (60.9) 235 (55.7) 1.41 { 1.07 ., 1.B7) 1.14 { 9.B6 , 1.51)
pvalo= 0.0130 03697
Fumber of Patients with at Least One TRAE 62 (14.7) 115 {26.7) 92 (21.B) 2.13 { 1.4% . 3.05) 1.62 { 1.12 , 2._38)
pvaloe <.000L 0.0075
Fumber of Patients Withdrmwm dos to AE 1B { 4.3) 32 { 7.4) 30 (7.1} 1.BL { 0.57 , 3.4E) 1.72 { @.51 , 3.34)
pvaloe 0.0576 0.0764
Funber of Patients with at Least One= Epizode of 20 [ 4.7 69 (16.0) 60 {14.2) 3.8B5 [ 2.26 , 6.B82) 3.34 (1.4, 5.96)
Diarrhes
pvaloe <.000L <.0001
Fumber of Patients Discontinmed duos to TRAE of 2 { 0.5) 19 { 4.4) 16 ( 3.B) 9.73 { 2.32 , 86.52) B.30 { 1.53 , 74.69)
Diarrhes
pvalo= 0. 0002 00006
Copied from Table 9.5

As seen from the table above, for number of patients with at least one episode of
diarrhea, and discontinued due to TRAE of diarrhea, greater proportions of subjects in
each linaclotide group compared with subjects in the placebo group was observed.

4. FINDINGSIN SPECIAL/SUBGROUP POPULATION

4.1 Gender, Raceand Age

Per this reviewer’s request, the sponsor performed the subgroup analyses of
proportion of 12-week CSBM overall responders for gender, age, and race, and BMI
at baseline.

4.1.1 Study LIN-MD-31

The summary of results of subgroup analyses of proportion of 12-week CSBM
overall responders for Study LIN-MD-31 is given below.

Subgroup Analyses of Proportion of 12-Weelk CSBM Overall Responders
Study LIN-MD-01

Subgroup Placebo Linaclotidde Difference Linaclotidde Difference
133 ug (LIN133-PLA) 95% CI 266 ug (LIN2656-PLA) 95% CI

Gender

Male 1/19 (3.3%) 3/18 (16.7%) 11.4% (8.3%, 31.3%) 9/23 (39.1%) 33.8% (11.3%, 56.2%)

Female 12/196 (6.1%) 317195 (15.9%) 0.8% (3.6%, 15.9%) 34/179(19.0%)  129% (6.2%, 19.5%)
Age

63 11/188 (3.9%) 27/189 (14.3%) 8.4% (2.4%, 14.4%) 3181 (21.0%)  151% (8.3%, 22.0%)

=65 2027 (7.4%) 7724 (29.2%) 21.8% (1.1%, 42.4%) 521 (23.8%) 16.4% (-4.3%,37.1%)
Bace

White 8/168 (4.8%) 20/168 (17.3%) 12.5% (5.9%, 19.1%) 38/152 (25.0%)  202% (12.6%, 27.8%)

Black 5/42 (11.9%) 4/41 (9.8%) -2.1% (-15.5%, 11.2%)  4/46 (8.7%) -3.2% (-153.9%, 9.3%)

Other 0/5 (0.0%) 174 (25.0%) 25.0% (-174%, 674%) 1/4(25.0%) 25.0% (-17.4%, 67.4%)

Compiled by this reviewer from Table 14 4.1.11.1- 14.4.1.11-5, and 14.4 1.1M
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As seen from the table above, 12-week CSBM overall responder rates were
numerically higher for linaclotide subjects for gender, age and race.

4.1.2 Study MCP-103-303

A summary of the results of the subgroup analyses of proportion of 12-week CSBM
overall responders for Study MCP-103-302 is given below.

Subgroup Analyses of Proportion of 12-Weelk CSBM Overall Responders
Study M CP-103-302

Subgroup Placebo Linaclotidde Difference Linaclotidde Difference
133 ug (LIN133-PLA) 93% CI 266ug (LIN266-PLA)  93% CI

Gender

Male 1/27 (3.7%) 1026 (38 3%) 34.8% (145%, 547%) 628 (214%) 17.7% (0.7%, 34.5%)

Female 6/182 (3.3%) 36/191 (18.8%) 155% (9.4%, 21.7%) 36/188(19.1%) 163% (9.6%, 22.0%)
Age

63 6/181 (3.3%) 36/190 (18.9%) 15.6% (9.5%,218%) 37189(196%) 163% (10.0%, 22.3%)

=65 1/28 (3.6%) 10/27 (37.0%) 33.5% (14.0%, 52.0%) 527(185%) 164% (-1.2%, 31.1%)
Race

White 3/160 (1.9%) 37/164 (22.6%) 20.7% (14.0%,27.4%) 32/157(204%) 18.5% (11.9%, 25.2%)

Black 4/46 (8.7%) 9/46 (19.6%) 10.9% (-72%,26.8%) 8&/52(154%) 6.7% (-6.1%, 19.4%)

Other 0/3 (0.0%) 0/7 (0.0%) 0.0% 27 (28.6%) 28.6% (-4.9%, 62.0%)

Compiled by this reviewer from Table 14 41.11.1- 144.1.11-5, and 14.4.1.1M

As seen from the table above, 12-week CSBM overall responders rates were
numerically higher for linaclotide subjects for gender, age and race.

4.2 Other Special/Subgroup Population

Per this reviewer’s request, the sponsor performed the subgroup analyses of
proportion of 12-week CSBM overall responders for regions, and BMI at baseline

4.2.1 Study LIN-MD-01

The summary of results of subgroup analyses of proportion of 12-week CSBM
overall responders for Study LIN-MD-01 is given below.

Subgroup Analyses of Proportion of 12-Wweek CSBM Overall Responders
Study LIN-MD-01

Subgroup Placebo Linaclotidde Difference Linaclotidde Difference
133 ug (LIN133-FLA) 95% CI 266 ug (LIN266-PLA) 95% CI
Region
Canada 0/7 (0.0%) 0/5 (0.0%) 0.0% 177 (14.3%) 14.3% (-11.6%, 40.2%)
Midwest  1/32(3.1%) 525 (20.0%) 16.9% (0.0%, 33.7%) 929 (31.0%) 26.9% (10.0%, 45.8%)
Northeast  1/18 (5.6%) 213 (15.4%) 2.8% (-123%,32.1%)  4/11 (36.4%) 30.8% (0.5%, 61.1%)
Southeast  8/98 (8.2%) 18/100 (18.0%) 9.8% (0.6%, 19.1%) 19/96 (19.8%) 11.6% (2.0%, 21.3%)
Southwest  1/26 (3.8%) 6/32 (18.8%) 15.0% (-0.3%, 30.3%) 6/30 (20.0%) 16.2% (0.0%, 32.3%)
West 2134 (5.9%) 3/38 (7.9%) 2.0% (-9.7%, 13.7%) 429 (13.8%) 7.9% (-6.9%), 22.7%)
BMI at baselne
30 l-cg."m‘: 5134 (3.7%) 19147 (12.9%) 9.2% (2.9%, 15.5%) 30146 (20.5%)  168% (9.3%, 24.1%)
=30kg'm™ 8§/81(9.9%) 15/66 (22.7%) 12.8% (0.8%, 24.9%) 13/56 (23.2%) 13.3% 0.5%, 26.2%)

Compiled by this reviewer from Table 14.4.1.11.1- 14.4.1.11-5, and 14 4.1.1M
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As seen from the table above, 12-week CSBM overall responder rates were
numerically higher for linaclotide subjects for regions, and BMI at baseline.

4.2.2 Study M CP-103-303

A summary of the results of the subgroup analyses of proportion of 12-week CSBM
overall responders for Study MCP-103-303 is given below.

Subgroup Analyses of Proportion of 12-Wweek CSBM Overall Responders
Study MCP-103-303

Subgroup Placebo Linaclotidde Difference Linaclotidde Difference
133 ug (LIN133-FLA) 95% CI 266 ug (LIN266-PLA) 95% CI
Region
Midwest  1/31 (3.2%) 9/30 (30.0%) 26.8% (9.2%, 443%) 428(143%) 11.1% (-3.3%, 25.4%)
Northeast  0/18 (0.0%) 323 (13.0%) 13.0% (-72%,26.8%) 1/24(42%) 42% (-3.8%, 12.2%)
Southeast  6/103 (3.7%) 2111 (18.9%) 13.2% (4.7%, 21.7%) 2¥109(229%) 17.2% (8.2%, 26.3%)
Seuthwest 0727 (0.0%) 4125 (16.0%) 16.0% (1.6%, 30.4%) 423(174%) 174% (1.9%, 32.9%)
West 0/28 (0.0%) 9/28 (32.1%) 321% (14.8%9.4%) 832(250%) 25.0% (10.0%, 40.0%)
BMI at baseling
0kgm’ 3/146 (2.1%) 33/158 (20.9%) 18.8% (12.1%, 25.6%) 28136 (179%) 158% (9.4%, 22.3%)
=30kgm® 4/63 (6.3%) 13/59 (22.0%) 15.7% (3.5%,27.9%) 14/60(233%) 17.0% (4.7%, 29.3%)

Compiled by this reviewer from Table 14.4.1.11.1- 144.1.11-5, and 1441.1M

As seen from the table above, 12-week CSBM overall responder rates were
numerically higher for linaclotide subjects for regions, and BMI at baseline.

S. SUMMARY AND CONCLUSIONS

5.1 Statistical |1ssues and Collective Evidence

Study LIN-MD-01 showed that both linaclotide dose groups (133 pg and 266 pg)
were statistically significantly better than placebo in terms of the primary efficacy
endpoint, 12-week CSBM overall responder. The treatment differences were 9.9%
and 14.7% for linaclotide 133 pg and 266 pg, respectively. Superiority was also
shown for some secondary efficacy endpoints: change from baseline in 12-week
CSBM frequency rate, change from baseline in 12-week SBM frequency rate, and
change from baseline in 12-week stool consistency.

For the changes from baseline in CSBMs/week and SBMs/week, the treatment effects
were slightly numerically greater for subjects in the 266 ug dose group than for those
in the 133 pg dose group. For CSBM, the linaclotide treatment effects were 1.4 and
2.0 for the 133 pg and 266 pg dose groups, respectively, and the SBM effects were
2.3 and 2.6. The within-dose differences in these group effects (0.6 and 0.3) might not
be considered clinical meaningful.

The efficacy results from Study LIN-MD-01 were replicated in Study MCP-103-303
for primary efficacy endpoint: 12-week CSBM overall responder. However, the
treatment differences were 16.9% and 15.6% for linaclotide 133 pg and 266 pg,
respectively.
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This reviewer performed analyses of CSBM monthly responder by month. A monthly
responder is a CSBM weekly responder for at least 3 of the 4 treatment period weeks

for that month. A subject with missing response at a specific month was considered a

non-responder for that month.

For Study LIN-MD-01, greater proportions of monthly responders in the linaclotide
group were observed for each month of the study. The linaclotide 266 pg dose group
showed numerically higher response rates than the linaclotide 133 pg group from
Month 1 through Month 3. But, the dose group difference decreased to 5.7% by
Month 3.

Contrary to the finding from Study LIN-MD-01, Study MCP-103-303 showed that
the monthly responder rates for the linaclotide 266 pg was numerically lower than
those for the linaclotide 133 pg for each month of the study. At Month 3, the
linaclotide 266 ng was 6% less than that for linaclotide 133 pg.

To assess sustained efficacy, this reviewer performed post-hoc analyses using a more
stringent definition of 12-week overall responder. A subject was considered to be a
responder if the subject was a monthly responder for all 3 months. A subject was
considered to be a monthly responder if the subject was a weekly responder for at
least 3 out of 4 weeks in the month.

For this more stringent definition, both linaclotide doses (133 pg and 266 pg) were
superior to the placebo in both studies. Treatment differences were 7.5% and 12.8%,
for linaclotide 133 pug and 266 pg, respectively in Study LIN-MD-01. Similar
treatment differences were observed in Study MCP-103-303 (10.0% and 9.1%)).

To assess sustained efficacy, this reviewer also performed post-hoc analyses using
another more stringent definition of overall responder. A subject was considered to be
a responder if the subject was a 12-week overall responder and was a weekly
responder for at least 3 of 4 weeks in Month 3.

For this responder definition, both linaclotide doses (133 pg and 266 pg) were
superior to the placebo in both studies. Treatment differences were 9.9% and 12.0%,
for linaclotide 133 pg and 266 pg, respectively in Study LIN-MD-01. Similar
treatment differences were observed in Study MCP-103-303 (13.2% and 14.2%).

In conclusion, both studies (MCP-103-303 and LIN-MD-01) showed that both
linaclotide doses (133 pg and 266 pg) were superior to the placebo for protocol-
specified primary efficacy endpoint.

In review of safety, this reviewer found that greater proportions of subjects with
adverse events in the linaclotide group compared with subjects in the placebo group
for both studies (MCP-103-303 and LIN-MD-01). These included proportions of
subjects with at least one treatment related AE (TRAE), withdrew due to AE, with at
least one episode of diarrhea, or discontinued due to TRAE of diarrhea.
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5.2 Conclusions and Recommendations

The sponsor has submitted two pivotal studies (MCP-103-303 and LIN-MD-01) to
support the indication for treatment of chronic idiopathic constipation (CIC). A
separate statistical review addresses the IBS-C indication.

Study LIN-MD-01 showed that both linaclotide dose groups (133 pg and 266 pg)
were statistically significantly better than placebo in terms of the primary efficacy
endpoint, overall CSBM responder (See Section 1.2.1. for definition of overall
responder.) The treatment differences were 9.9% and 14.7% for the linaclotide 133
pg and 266 pg, respectively.

Superiority was also shown for some secondary efficacy endpoints: change from
baseline in 12-week CSBM frequency rate, change from baseline in 12-week SBM
frequency rate, and change from baseline in 12-week stool consistency.

The treatment effects for the CSBM and SBM frequency rates were numerically
greater for the higher dose group, however, a clinically meaningful dose response
difference might not be evident.

The efficacy results from Study LIN-MD-01 were replicated in Study MCP-103-303
for the primary efficacy endpoint: 12-week CSBM overall responder rate. The
treatment differences were 16.9% and 15.6% for the linaclotide 133 pg and 266 pg
treatment groups, respectively.

This reviewer performed post-hoc analyses using a more stringent definition of
responder, requiring subjects to be monthly responders for all 3 months. A subject
was considered to be a monthly responder if the subject was weekly responders for at
least 3 weeks of 4 weeks in the month.

For this more stringent definition, both linaclotide doses were superior to the placebo
in both studies. Treatment differences were 7.5% and 12.8%, for linaclotide 133 ug
and 266 pg dose groups, respectively in Study LIN-MD-01. Similar treatment
differences were observed in Study MCP-103-303 (10.0% and 9.1%)).

In conclusion, both studies (MCP-103-303 and LIN-MD-01) showed that both
linaclotide doses (133 pg and 266 pg) were superior to placebo for the protocol-
specified primary efficacy endpoint.

Regarding safety, greater proportions of subjects with adverse events were observed
in the linaclotide groups compared with the placebo group for both studies.
Specifically, more linaclotide subjects had at least one treatment related AE (TRAE),
withdrew due to AE, had at least one episode of diarrhea, or discontinued due to a
TRAE of diarrhea.
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6. APPENDI X

Table 1 Demographic and Baseline Characteristics—ITT Population Study LIN-

MD-01
Characteristic Pifr:l'fé‘brf 133 “:r"ﬂdﬂndgz,ggug :TMM .
(N=1215) 73 HE “PRE (N=633)
(N=213) (N =203}

Age, v, mean + 5D 470+135 485=x123 473=133 476130

=65y, % 27(12.6) 24(11.3) 22(10.7) T3(11.5)
Sex, m (%%)
hale 192 8) 18(8.5) 417 61 (9.6)
Female 196 (91.2) 195 (91.53) 181 (88.3) 372(90.4)
Face, m (%)
Caucasian 168 (78.1) 168 {78.9) 155 (75.6) 491 (77.6)
MNon-Caucasian A7 (21.9) 45(21.1) 50(24.4) 142 (22 4)
Ethnicitv, n (%)
Hispanic 30¢14.00 29(13.6) 34(16.6) 03 (147
Non-Hispanic 185 (86.0) 184 (586.4) 171 (83.4) 340 (85.3)
Weight, kg, mean £ 5D 772194 T30x155 7452168 756174
Height, cm, mean = 5D 163879 1642=76 1649=86 1643+80
BAMMI. ng'm1L mean = 5D 28872 27832 27437 280=x61
BMI = body mass index
Data source: Table 14.2.1
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Table 2 Efficacy Variables at Baseline—ITT Population Study LIN-MD-01

Linaclotide

Par ] Placebo - -
aramere: (N =215) 133 pg/day 266 ug/day
(=213} iN=202

Mean = 5D

Weekly CSBM rate 027=0.52 026051 028055
Weekly SBM rate 182+143 185150 104155
BSES 232x1.02 2352105 234105
Straining score 324 =080 3232001 332084
Abdominal discomfort score 256=084 247086 253209
Bloating score 1822087 278084 2740096
Constipation severnty 331=072 328074 334074

Baseline efficacy values were denved from the IVES daly diary data collected m the prefreatment penod, specifically
the period from 14 days before randomyration up to the time of randomi=ation.

BAFS = Bnstol Stool Form Scale; CSBM = complete spontanecus bowel movement; [TT = mtent to treat;
SBM = spontaneous bowel movement.

Data source: Table 14.2 4.
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Table 3 Subgroup Analyses of 12-Week CSBM Overall Responder- ITT Population Study LIN-MD-01

Subgroup Analyses of 12-Week CSBM Overall Responder
ITT Population
Study LIN-MD-01

Subgroup Placebo Linaclotidde Difference Linaclotidde Difference
133 nug (LIN133-PLA) 95% CI 266 ug (LIN266-PLA) 95% CI

Gender

Male 1/19 (5.3%) 3/18 (16.7%) 11.4% (8.5%, 31.3%) 9/23 (39.1%) 33.8% (11.5%, 56.2%)

Female 12/196 (6.1%) 31/195 (15.9%) 9.8% (3.6%, 15.9%) 34/179 (19.0%) 12.9% (6.2%, 19.5%)
Age

<65 11/188 (5.9%) 27/189 (14.3%) 8.4% (2.4%, 14.4%) 38/181 (21.0%) 15.1% (8.3%, 22.0%)

>65 2/27 (7.4%) 7/24 (29.2%) 21.8% (1.1%, 42.4%) 5/21 (23.8%) 16.4% (-4.3%, 37.1%)
Race

White 8/168 (4.8%) 29/168 (17.3%) 12.5% (5.9%, 19.1%) 38/152 (25.0%)  20.2% (12.6%, 27.8%)

Black 5/42 (11.9%) 4/41 (9.8%) -2.1% (-15.5%, 11.2%)  4/46 (8.7%) -3.2% (-15.9%, 9.5%)

Other 0/5 (0.0%) 1/4 (25.0%) 25.0% (-17.4%, 67.4%)  1/4 (25.0%) 25.0% (-17.4%, 67.4%)
Region

Canada 0/7 (0.0%) 0/5 (0.0%) 0.0% 1/7 (14.3%) 14.3% (-11.6%, 40.2%)

Midwest 1/32 (3.1%) 5/25 (20.0%) 16.9% (0.0%, 33.7%) 9/29 (31.0%) 26.9% (10.0%, 45.8%)

Northeast  1/18 (5.6%) 2/13 (15.4%) 9.8% (-12.5%, 32.1%)  4/11 (36.4%) 30.8% (0.5%, 61.1%)

Southeast ~ 8/98 (8.2%) 18/100 (18.0%) 9.8% (0.6%, 19.1%) 19/96 (19.8%) 11.6% (2.0%, 21.3%)

Southwest  1/26 (3.8%) 6/32 (18.8%) 15.0% (-0.5%, 30.3%) 6/30 (20.0%) 16.2% (0.0%, 32.3%)

West 2/34 (5.9%) 3/38 (7.9%) 2.0% (-9.7%, 13.7%) 4/29 (13.8%) 7.9% (-6.9%), 22.7%)
BMI at baseline

<30 kg/m> 5/134 (3.7%) 19/147 (12.9%) 9.2% (2.9%, 15.5%) 30/146 (20.5%) 16.8% (9.3%, 24.1%)

>30 kg/m*  8/81(9.9%) 15/66 (22.7%) 12.8% (0.8%, 24.9%) 13/56 (23.2%) 13.3% 0.5%, 26.2%)

Compiled by this reviewer from Table 14.4.1.11.1- 14.4.1.11-5, and 14.4.1.1M
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Table 4 Sensitivity Analyses of Secondary Endpoints— Study L1N-M D-01

Mean change from baseline

Endpoint Analysis Placebo Linaclotidde Linaclotidde LS Mean Difference LS Mean Difference
133 ug 266 ng (LIN133-PLA) (LIN266-PLA)
CSBM LOCF 0.633 (1.14) 2.079 (3.20) 2.662 (3.68) 1.490 (0.95, 2.03) 2.038 (1.49,2.59)
CcC 0.703 (1.22) 2.099 (2.87) 2.651 (3.14) 1.471 (0.88, 2.06) 2.008 (1.41, 2.60)
oC 0.641 (1.16) 2.102 (2.98) 2.715 (3.63) 1.496 (0.97, 2.02) 2.081 (1.55,2.61)
BOCF 0.585 (1.10) 1.713 (2.51) 2.205 (2.76) 1.156 (0.73, 1.58) 2.144 (1.20. 2.05)
MI 0.658 2.090 2.618 1.469 (0.96, 1.98) 1.968 (1.45,2.48)
SBM LOCF 1.184 (2.07) 3.392 (3.77) 3.726 (4.41) 2.262 (1.60, 2.92) 2.553(1.88,3.22)
CcC 1.312 (1.78) 3.214 (3.24) 3.510 (3.94) 1.943 (1.23, 2.65) 2.256 (1.53,2.98)
oC 1.204 (2.05) 3.471 (3.60) 3.827 (4.35) 2.312 (1.67,2.96) 2.632(1.98,3.29)
BOCF 1.062 (1.65) 2.735(2.92) 3.142 (3.57) 1.700 (1.17, 2.23) 2.087 (1.55,2.62)
MI 1.174 3.366 3.719 2.234 (1.60, 2.87) 2.556(1.92,3.19)
Stool LOCF 0.580 (0.93) 1.728 (1.47) 1.908 (1.49) 1.169 (0.93, 1.41) 1.329 (1.09, 1.57)
Consistency CcC 0.563 (0.94) 1.766 (1.51) 1.959 (1.29) 1.160 (0.88, 1.44) 1.331 (1.05, 1.62)
oC 0.569 (0.94) 1.752 (1.46) 1.956 (1.45) 1.198 (0.96, 1.43) 1.377 (1.14, 1.62)
BOCF 0.481 (0.86) 1.402 (1.35) 1.655 (1.28) 0.940 (0.73, 1.15) 1.178 (0.96, 1.40)
MI 0.580 1.737 1.918 1.714 (0.94, 1.41) 1.888 (1.11, 1.60)
Severity of LOCF -0.504 (0.77) -1.077 (0.92) -1.198 (1.05) -0.574 (-0.72,-0.43)  -0.637 (-0.79, -0.49)
Straining CcC -0.551 (0.75) -1.167 (0.94) -1.221 (0.94) -0.544 (-0.72,-0.37)  -0.593 (-0.77,-0.41)
oC -0.512 (0.77) -1.095 (0.91) -1.219 (1.04) -0.566 (-0.71,-0.42)  -0.651 (-0.80, -0.50)
BOCF -0.465 (0.69) -0.922 (0.88) -1.042 (0.92) -0.467 (-0.60,-0.33)  -0.537 (-0.68, -0.40)
MI -0.537 -1.089 -1.251 -0.556 (-0.70.-0.41)  -0.651 (-0.80, -0.50)
Constipation LOCF -0.322 (0.79) -0.885 (0.97) -0.971 (0.90) -0.584 (-0.74,-0.43)  -0.631 (-0.79, -0.48)
Severity CcC -0.321 (0.73) -0.909 (0.94) -0.933 (0.87) -0.619 (-0.80,-0.44)  -0.644 (-0.83,-0.46)
oC -0.329 (0.79) -0.917 (0.96) -0.998 (0.91) -0.612 (-0.76,-0.46)  -0.649 (-0.80, -0.50)
BOCF -0.288 (0.65) -0.725 (0.82) -0.775 (0.76) -0.452 (-0.58,-0.32)  -0.473 (-0.61,-0.34)
MI -0.347 -0.934 -0.977 -0.607 (-0.76,-0.45)  -0.612 (-0.76, -0.46)
Abdominal LOCF -0.292 (0.59) -0.460 (0.68) -0.513 (0.66) -0.200 (-0.31,-0.09)  -0.228 (-0.34,-0.12)
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Discomfort CC -0.288 (0.55) -0.527 (0.68) -0.537 (0.64) -0.264 (-0.39, -0.14) -0.277 (-0.40, -0.15)
oC -0.295 (0.59) -0.465 (0.67) -0.507 (0.67) -0.201 (-0.31, -0.09) -0.224 (-0.33, -0.12)
BOCF -0.271 (0.53) -0.417 (0.63) -0.460 (0.61) -0.172 (-0.27, -0.07) -0.192 (-0.29, -0.09)
MI -0.310 -0.492 -0.532 -0.215 (-0.32,-0.11) -0.230 (-0.34, -0.12)

Bloating LOCF -0.235 (0.60) -0.438 (0.73) -0.474 (0.69) -0.217 (-0.34, -0.10) -0.261 (-0.38, -0.14)
CC -0.225 (0.57) -0.411 (0.74) -0.482 (0.67) -0.241 (-0.38,-0.10) -0.300 (-0.44, -0.16)
ocC -0.235 (0.60) -0.441 (0.72) -0.474 (0.69) -0.218 (-0.34, -0.10) -0.265 (-0.38, -0.15)
BOCF -0.216 (0.54) -0.375 (0.68) -0.426 (0.63) -0.170 (-0.28, -0.06) -0.228 (-0.34, -0.12)
MI -0.249 -0.464 -0.490 -0.230 (-0.35, -0.11) -0.265 (-0.39, -0.14)

Compiled from Tables 14.4.4.2.D-14.4.2.7.1
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Table 5 Demographic and Baseline Characteristics—ITT Population Study M CP-

103-303
Demographic Placebo 133 ug 266 ug All
Characteristic (IN=209) (N=21T) (N=116) (N=641)
Age, vears
Mean (SD) 493 (143) 471 (142) 476(142) 480 (14.3)
II:E:;“ (Min, 49.0 (18, 85) 47.0 (19, 82) 48.0 (18, 83) 48.0 (18, 85)
Age, (%)
18 to < 40 years 52 (24.9) 67 (30.9) 65 (30.1) 184 (28.7)
40 to < 65 129 (61.7) 123 (56.7) 124 (574) 376 (58.6)
> 65 years 28 (13 4) 17 (12.4) 217 (12.5) 82 (12.8)
Gender, n (%)
Female 182 (87.1) 191 (88.0) 188 (87.0) 561 (37.4)
Male 37 (12.9) 26 (12.0) 28 (13.0) 81 (12.6)
Race, n (%)
Asian 3(L0) 1 (0.9) 3(1.4) 7(L.1)
Black/Afnican - - = 4717
Black/Af 46 (22.0) 460212 52 (24.1) 144 (22.4)
Caucasian 160 (76.6) 164 (75.6) 157 (72.7) 481 (74.9)
Other 1(0.5) 5023) 4(19) 10 (1.6)
Ethnicity, n (%)
Hispamie/L afing 6(29) 13 (6.0) 15 (6.9) 14(5.3)
Not Hispanic/Lat. 203 (97.1) 204 (94.0) 201 (93.1) 608 (94.7)
Height, cm
Mean (SD) 166.2 (8.6) 1654 (8.4) 165.8 (8.5) 1658 (8.5)
Median (Min, 165.1 S - < - - - .
v 51(1422,2032) 165.1(133.4,1905) 165.1(137.2,190.5) 165.1(133.4,203.2)
Weight, kg
Mean (SD) 77.0 (17.0) 76.5 (18.7) 769 (16.1) 768 (17.)
II:E:;“ (Min. 76.7(455,1550) T3.0(479.179.5)  T54(476.1588)  T4.8(455, 179.5)
BML kg
Mean (SD) 178 (5.4) 379 (6.5) 280 (5.3) 179 (5.8)
ﬁ;:;“mm 176(181,504)  269(151,699)  274(19.0.486) 273 (15.1,69.9)

Data Source: Section 14, Table 14.2.2
Agpge 15 calculated up to the informed consent date.
5D = Standard Deviation, BMI = Body mass index, defined as weight in kg divided by height in m®.
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Table 6 Efficacy Variablesat Baseline—ITT Population Study M CP-103-303

Efficacy Placebo 133 ug 166 ug Total
Parameter Statistic N=109) (N=11T) (N=116) (N=641)
Weekly CSEM n 209 217 216 642
Eate Mean (5D) 0.3 (0.6) 0.3 00.6) 020048 0.3(0.5)
Median 0.0 0.0 0.0 0o
Min, Max 00,24 00,29 0.0,2.0 00,29
Weekly SBM n 209 217 216 642
Eate Mean (5D) 20(1.6) 21(1.6) 20(1.8) 21(1.6)
Median 19 19 13 19
Min, Max 00,68 00,68 00,73 00,73
Stool Consistency n 180 188 189 337
(BSFS)® Mean (5D) 240100 240100 25011 24010
Median 23 24 235 23
Min, Max 1.0,6.0 10,60 10,60 1.0.6.0
Straining® n 180 188 189 557
Mean (5I) 32009 31008 33009 32009
Median iz 30 i3 il
Min, Max 10,50 1.0.50 10,50 10,50
Abdominal n 209 217 216 642
Discomfort Mean (5D) 25008 25008 25(0.8) 25(0.8)
Median 25 23 26 25
Min, Max 1.0,43 10,49 10,47 10,49
Bloating n 209 217 216 642
Mean (5D) 27009 28009 28009 2809
Median 28 28 28 28
Min, Max 10,48 10,50 10,50 10,50
Constipation n 209 217 216 642
Severity Mean (5D) 33007 32008 33007 33008
Median io 30 i3 i3
Min, Max 13,50 10,50 10,50 10,50

Data Source: Section 14, Table 14.2.4

Baseline efficacy values are denved from the IVES daily diary data collected in the Pretreatment Period,
specifically the period of time from 14 days before randomization up to the time of randonuzation.

5D = Standard Deviation, Min = Minimum, and Max = Maximmum.

*  Patients who did not have an SBM at baseline had missing Stool Consistency and Straining baseline scores.
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Table 7 Subgroup Analyses of 12-Week CSBM Overall Responder- I TT Population Study M CP-103-303

Subgroup Analyses of 12-Week CSBM Over all Responder
ITT Population
Study MCP-103-303

Subgroup Placebo Linaclotidde Difference Linaclotidde Difference
133 pg (LIN133-PLA) 95% CI 266 pg (LIN266-PLA) 95% CI

Gender

Male 1/27 (3.7%) 10/26 (38.5%) 34.8% (14.5%, 54.7%) 6/28 (21.4%) 17.7% (0.7%, 34.5%)

Female 6/182 (3.3%) 36/191 (18.8%) 15.5% (9.4%, 21.7%) 36/188 (19.1%) 16.3% (9.6%, 22.0%)
Age

<65 6/181 (3.3%) 36/190 (18.9%) 15.6% (9.5%, 21.8%) 37/189 (19.6%) 16.3% (10.0%, 22.5%)

>65 1/28 (3.6%) 10/27 (37.0%) 33.5% (14.0%, 52.9%) 5/27 (18.5%) 16.4% (-1.2%, 31.1%)
Race

White 3/160 (1.9%) 37/164 (22.6%) 20.7% (14.0%, 27.4%) 32/157 (20.4%) 18.5% (11.9%, 25.2%)

Black 4/46 (8.7%) 9/46 (19.6%) 10.9% (-7.2%, 26.8%) 8/52 (15.4%) 6.7% (-6.1%, 19.4%)

Other 0/3 (0.0%) 0/7 (0.0%) 0.0% 2/7 (28.6%) 28.6% (-4.9%, 62.0%)
Region

Midwest 1/31 (3.2%) 9/30 (30.0%) 26.8% (9.2%, 44.3%)  4/28 (14.3%) 11.1% (-3.3%, 25.4%)

Northeast  0/18 (0.0%) 3/23 (13.0%) 13.0% (-7.2%, 26.8%) 1/24 (4.2%) 4.2% (-3.8%, 12.2%)

Southeast  6/105 (5.7%) 21/111 (18.9%) 13.2% (4.7%, 21.7%)  25/109 (22.9%) 17.2% (8.2%, 26.3%)

Southwest  0/27 (0.0%) 4/25 (16.0%) 16.0% (1.6%, 30.4%)  4/23 (17.4%) 17.4% (1.9%, 32.9%)

West 0/28 (0.0%) 9/28 (32.1%) 32.1% (14.8%,9.4%)  8/32 (25.0%) 25.0% (10.0%, 40.0%)
BMI at baseline

<30 kg/m2 3/146 (2.1%) 33/158 (20.9%) 18.8% (12.1%, 25.6%) 28/156 (17.9%) 15.8% (9.4%, 22.3%)

>30 kg/m2 4/63 (6.3%) 13/59 (22.0%) 15.7% (3.5%,27.9%) 14/60 (23.3%) 17.0% (4.7%, 29.3%)

Compiled by this reviewer from Table 14.4.1.11.1- 14.4.1.11-5, and 14.4.1.1M
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Table 8 Sensitivity Analyses of Secondary Endpoints— Study M CP-103-303

Mean change from baseline

Endpoint Analysis Placebo Linaclotidde Linaclotidde LS Mean Difference LS Mean Difference
133 ug 266 png (LIN133-PLA) (LIN266-PLA)
CSBM LOCF 0.617 (1.45) 2.077 (2.42) 2.212 (2.95) 1.470 (1.02, 1.92) 1.619 (1.17,2.07)
CcC 0.529 (1.11) 2.213 (2.45) 2.459 (3.06) 1.701 (1.19,2.21) 1.718 (1.19, 2.25)
oC 0.582 (1.25) 2.095 (2.43) 2.251(2.97) 1.520 (1.08, 1.96) 1.692 (1.25,2.14)
BOCF 0.529 (1.17) 1.920 (2.29) 1.946 (2.76) 1.399 (0.98, 1.81) 1.432 (1.02, 1.85)
MI 0.597 2.103 2.213 1.514 (1.07, 1.95) 1.635(1.19, 2.08)
SBM LOCF 1.226 (2.14) 3.194 (3.13) 3.205 (3.66) 1.984 (1.40, 2.56) 1.978 (1.40, 2.56)
CcC 1.151 (1.86) 3.376 (3.05) 3.251 (3.56) 2.246 (1.61,2.88) 2.084 (1.43,2.74)
oC 1.216 (1.94) 3.222 (3.07) 3.249 (3.61) 2.015 (1.45,2.58) 2.632(1.98,3.29)
BOCF 1.107 (1.84) 2.921 (2.95) 2.773 (3.30) 1.832(1.31,2.36) 1.663 (1.14,2.19)
MI 1.200 3.198 3.159 2.013 (1.45,2.57) 1.957 (1.39, 2.52)
Stool LOCF 0.581 (1.09) 1.834 (1.30) 1.761 (1.29) 1.247 (1.03, 1.47) 1.256 (1.04, 1.48)
Consistency CcC 0.555 (1.06) 1.824 (1.30) 1.763 (1.20) 1.241 (0.99, 1.49) 1.232(0.98, 1.49)
oC 0.579 (1.05) 1.837 (1.28) 1.773 (1.30) 1.247 (1.03, 1.46) 1.273 (1.06, 1.49)
BOCF 0.517 (0.97) 1.599 (1.29) 1.429 (1.16) 1.083 (0.87, 1.29) 0.980 (0.77, 1.19)
MI 0.588 1.830 1.766 1.249 (1.04, 1.46) 1.250 (1.03, 1.47)
Severity of LOCF -0.485 (0.84) -1.071 (0.84) -1.194 (0.93) -0.593 (-0.73,-0.46)  -0.632 (-0.77,-0.50)
Straining CcC -0.504 (0.81) -1.085 (0.83) -1.207 (0.88) -0.618 (-0.76,-0.47)  -0.650 (-0.80, -0.50)
oC -0.480 (0.83) -1.088 (0.83) -1.205 (0.93) -0.613 (-0.74,-0.48)  -0.642 (-0.77,-0.51)
BOCF -0.453 (0.77) -0.945 (0.81) -1.002 (0.87) -0.500 (-0.63,-0.37)  -0.482 (-0.61,-0.35)
MI -0.484 -1.066 -1.208 -0.596 (-0.73,-0.46))  -0.629 (-0.76, -0.49)
Constipation LOCF -0.320 (0.75) -0.884 (0.88) -0.832 (0.89) -0.610 (-0.75,-0.47)  -0.522 (-0.66, -0.38)
Severity CcC -0.301 (0.73) -0.886 (0.89) -0.870 (0.91) -0.652 (-0.81,-0.49)  -0.573 (-0.74,-0.41)
oC -0.320 (0.74) -0.905 (0.87) -0.866 (0.88) -0.623 (-0.76,-0.49)  -0.550 (-0.69, -0.41)
BOCF -0.288 (0.68) -0.799 (0.83) -0.757 (0.84) -0.555 (-0.69, -0.42)  -0.479 (-0.61,-0.35)
MI -0.325 -0.903 -0.857 -0.625 (-0.77,-0.48)  -0.542 (-0.68, -0.40)
Abdominal LOCF -0.321 (0.57) -0.495 (0.56) -0.458 (0.65) -0.170 (-0.27,-0.07)  -0.116 (-0.21,-0.02)
Discomfort CC -0.328 (0.59) -0.468 (0.52) -0.534 (0.65) -0.150 (-0.26,-0.04)  -0.171 (-0.29, -0.06)
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ocC -0.307 (0.56) -0.494 (0.55) -0.465 (0.65) -0.180 (-0.28, -0.08) -0.137 (-0.23, -0.04)
BOCF -0.289 (0.54) -0.443 (0.52) -0.439 (0.62) -0.150 (-0.24, -0.06) -0.131 (-0.22, -0.04)
MI -0.322 -0.507 -0.480 -0.180 (-0.28, -0.08) -0.136 (-0.23, -0.04)
Bloating LOCF -0.239 (0.57) -0.479 (0.57) -0.391 (0.68) -0.239 (-0.34, -0.13) -0.135 (-0.24, -0.03)
CC -0.224 (0.58) -0.496 (0.56) -0.466 (0.65) -0.276 (-0.39, -0.16) -0.200 (-0.32, -0.08)
ocC -0.229 (0.56) -0.480 (0.57) -0.404 (0.68) -0.248 (-0.35, -0.14) -0.155 (-0.26, -0.05)
BOCF -0.216 (0.53) -0.430 (0.54) -0.370 (0.64) -0.212 (-0.31, -0.11) -0.137 (-0.24, -0.04)
MI -0.238 -0.485 -0.404 -0.246 (-0.35, -0.14) -0.147 (-0.25, -0.04)
Compiled from Tables 14.4.4.2.1F-14.4.2.7.K
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1. Background

In this submission the sponsor included repotts of two animal carcinogenicity studies, one in rats and one in mice.
These studies were intended to assess the carcinogenic potential of Linaclotide to rats and mice when administered
orally via oral gavage at appropriate drug levels for up to 105 weeks. Results of this review have been discussed
with the reviewing pharmacologist Dr. Summan.

2. Rat Study

Two separate experiments were conducted, one in males and one in females. In each of these two
experiments there wete three treated groups and two control groups. Three hundred and fifty rats were
randomly allocated to the three treated groups, and two control groups (control 1 and control 2). Each group
has 70 rats per sex, the dose levels for treated groups were 300, 1000, or 3500 pg/kg/day. In this review
these dose groups would be referred to as the low, medium and high dose groups, respectively. The two
additional groups of 70 animals/sex/group setved as the control and received the vehicle, 0.5%
Methylcellulose (400 cps) in deionized water.

Observations for morbidity, mortality, injury, and the availability of food and water were conducted twice
daily throughout the duration of the study. Beginning Week 53, a third mortality check was added in the
evening. Observations for clinical signs and masses were conducted on all main study (non-sentinel) animals
weekly. Body weights were measured and recorded once during Week -1, once weekly for the fitst 13 weeks,
and once every 4 weeks for the remainder of the study. Food consumption was measured and recorded once
weekly for the first 13 weeks, and once every 4 weeks for the remainder of the study. Blood samples for
clinical pathology evaluations (hematology parameters only) were collected from animals euthanized in
extremis, if possible, and from all surviving animals at the scheduled terminal necropsy. Serological health
screens were conducted on sentinel animals Pretest, and at 6, 12, 18, and 24 months. Necropsy examinations
were performed on all main study animals dying spontaneously, euthanized in extremis, and at study
termination, and selected tissues were microscopically examined. '

2.1 Sponsor's analyses
21.1.  Survival analysis

Survival function of each treatment group was estimated using the Kaplan-Meier product limit method. The
dose response relationship! in mortality was tested using stmilar method as was suggested by Tarone. Pairwise
compatrisons of control and each treated group were performed using the Log-Rank test. All tests were
conducted at two-tailed significance level of 0.05.

Sponsor’s findings: Sponsor’s analysis showed survival rates of 37%, 39%, 41% and 47% in combined
controls, low, medium and high dose groups, respectively in male rats, and 37%, 26%, 36% and 27%
respectively, in female rats groups. Sponsor concluded that there was no statistically significant treatment
related effect on the survival in either sex groups, p-value= 0.5520 and p-value= 0.1019 for males and females

! In this review, the phrase "dose response relationship" refers to the linear component of the effect of treatment,
and not necessarily to a strictly increasing or decreasing mortality or tumor rate as dose increases.
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respectively.

The survival curves of the two control groups for the male and female rats were compared using a pairwise
comparison test. This test was not statistically significant for the male rats, p-value = 0.7268. However, the
test was significant for female rats, p-value = 0.0160.

21.2.  Tumor data analysis

The analysis for positive dose response relationship for tumor incidences among controls, low, medium and
high dose groups and pairwise comparisons of controls and treated groups were performed using the
methods outlined in the paper of Peto et al. (1982). For incidental tumors, the analysis intervals were: weeks 0
-52, 53-78,79 91,92 — 104 and the terminal sactifices. Exact permutation test were used for tumors with
less than 10 incidences.

The analysis for dose response relationship was conducted at the significance levels of 0.005 (one tailed-level)
for common tumors and 0.025 (one tailed-level) for rare tumors. Pairwise comparisons were conducted at the
significance levels of 0.01 (one tailed-level) for common tumors and 0.05 (one tailed-level) for rare tumors.
Common tumors wete defined as those with a historical incidence in controls of 1% or higher and rare
tumors as less than 1%.

The sponsor combined the two control groups as a comparator to the active treatment groups. In addition the
sponsor compared both the control 1 and control 2 and concluded that there was no statistically significant
difference in tumor incidences between these two controls.

Reviewer’s comment: The above significance levels for dose response relationship lest were suggested by Lin and Rabman
(1998) and those for pairwise comparisons were suggested by Haseman (1983) to adjust for multiple testing (o keep the false-
positive rate at the nominal level of approximately 10%).

Sponsor’s findings: Sponsor’s analyses showed no statistically significant positive dose response telationship
or pairwise difference between control and any of the treated groups in any of the tested tumor types. The
sponsor concluded that the incidence ranges of tumots in the treated groups fell within the reported historical
control ranges, and the study, therefore, was interpreted as negative.

2.2, Reviewert's analyses

To verify sponsor’s analyses and to perform additional analyses suggested by the reviewing pharmacologist, this
reviewer independently petformed survival and tumor data analyses. Data used in this reviewer's analyses were
provided by the sponsor electronically.

2.2.1. Survival analysis

The survival distributions of animals in all four treatment groups (combined control of control 1 and control 2 and
3 treatment groups) wete estimated by the Kaplan-Meter product limit method. The dose response relationship
was tested using the likelihood ratio test and homogeneity of survival distributions was tested using the log-rank
test. The intercurrent mortality data are given in Tables 1A and 1B in the appendix for male and female rats,
respectively. The Kaplan-Meier curves for survival rate are given in Figures 1A and 1B in the appendix for males
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and females, respectively. Results of the tests for dose response relationship and homogeneity of survivals, are
given in Tables 2/ and 2B in the appendix for males and females rats, respectively.

Reviewer’s findings: The tests showed no statistically significant dose response relationships among treatment
groups or differences between the combined vehicle control and any of the treated groups in survivals across
treatment groups in both male and female rats.

222, Tumot data analysis

The tumor data were analyzed for dose response relationship and pairwise compatisons of combined vehicle
control group with each of the treated groups were performed using the Poly-k method described in the paper of
Bailer and Portier (1988) and Bieler and Williams (1993). One critical point for Poly-k test is the choice of the
apptropriate value of k. For long term 104 week standard rat and mouse studies, a value of k=3 1s suggested in the
literature. Hence, this reviewer used k=3 for the analysis of the tumor data of this study. For the calculation of p-
values the exact permutation method was used. The tumor rates and the p-values of the tested tumor types using
the combined control group ate listed in Tables 3 and 3B in the appendix for males and females, respectively.

Multiple testing adjustment: The adjustment for the multiple dose response relationship testing was done
using the criteria developed by Lin and Rahman (1998), which recommend the use of a significance level
0:=0.025 for rare tumors and 0¢=0.005 for common tumors for a submission with two species, and the use of a
significance level 00=0.05 for rare tumors and 00=0.01 for common tumors for a submission with only one
species study in order to keep the false-positive rate at the nominal level of approximately 10%. A rare tumor is
defined as one in which the published spontaneous tumor rate is less than 1%. The adjustment for multiple
pairwise comparisons was done using the criteria developed by Haseman (1983), which recommend the use of
a significance level 0¢=0.05 for rare tumors and ®6=0.01 for common tumors, in order to keep the false-positive
rate at the nominal level of approximately 10%.

As suggested by the reviewing pharmacologist Dr. Mehta, this reviewer did the analysis of the following
tumor/organ combinations:

Male Rats:
All adenomas

Female Rats:

All adenomas

It should be noted that the recommended test levels by Lin and Rahman for the adjustment of multiple
testing were originally based on the result of a simulation and an empirical study using the Peto method for
dose response relationship analysis. However, some later simulation results by the same authors (Rahman and
Lin, 2008) indicated similar usefulness of their recommendation for Poly-3 analysis also.

Reviewer’s findings: Following tumor types showed p-values less than or equal to 0.05 either for dose
response relationship and/or pairwise compatisons of control and treated groups.

Based on the critetia of adjustment for multiple testing of trends by Lin and Rahman there was statistically
significant dose response relationship in the ADENOMA, INTERSTITIA in testes for the male rats.

Tumor Types with P-Values < 0.05 for Dose Response Relationship or Pairwise Comparisons
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Male Rats with Combined controls

0mg 300 mg 1000 mg 3500 mg P_value

cont Low Med High Dos P_value P_value P_ Va]ue
organ Name Tumor Name N=140 N=70 N=70 N=70 Resp Cvs. L Cvs. M Cvs.
fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
pituitary gland ADENOMA, PARS DISTAL 74 0.0344  0.5212 0.4237 0.0574
skin KERATOACANTHOMA, BEN 4 2 4 6 0.0499 0.6843 0.2863 0.1094
testes ADENOMA, INTERSTITIA O 1 0 4 0.0049* 0.3516 . 0.0175

Fot the female rats, there was no statistically significant dose response telationship in the. However, based on
the criterda by Haseman, the pair-wise comparisons of treated groups with the combined control, there was a
statistically significant increase in tumor incidence of GRANULAR CELL TUMOR in uterus with cet. in the
medium dose group when compared to the combined control for the female rats.

Tumor Types with P-Values < 0.05 for Dose Response Relationship ot Paitwise Comparisons
Female Rats with Combined controls

‘0Omg 300 mg 1000 mg 3500 mg P_value
cont Low Med High Dos P_value P_value P va]ue
Organ Name Tumor Name N=140 N=70 N=70 N=70 Resp Cvs. L Cvs. M Cvs.
fffffffffffffffffffff.f.ffffffffffffffffffffffffffffff_fffffffffffffﬁf.ffffffffffff.fffffffffﬁfff.fffffffffff
ovaries THECOMA, BENIGN 0 0
uterus with cer GRANULAR CELL TUMOR, 1 1 4 2 o 1721 0 5126 0 0482* 0 2415
vagina GRANULAR CELL TUMOR, 2, § 2 2 5 0.0185 0.3490 0.4367 0.0347

3. Mouse Study

Two separate experiments were conducted, one in males and one in females. In each of these two
experiments there were three treated groups and two control groups. Three hundred fifty mice of each sex
were randomly allocated to the three treated and the two control groups. Each group had 70 mice in each of
the sex groups. The treated groups received dose levels of 600, 2000, and 6000 ug/kg/day for males and
females. The controls groups received the vehicle, 0.5% Methylcellulose in deionized water. In this review
these dose groups would be referred to as the low, medium, high and “combined control” groups,
respectively. Terminal sacrifice for the male and female mice occutred after 104 weeks of treatment (days 729-
735).

Observations for morbidity, mortality, injury, and the availability of food and water wete conducted twice
daily for all animals through Week 52, and three times daily for all surviving animals thereafter. Observations
for clinical signs and masses were conducted on all main study (non-sentinel) animals weekly. Body weights
and food consumption were measured and recorded for all main study animals weekly for the first 13 weeks,
and every 4 weeks thereafter. Blood samples for evaluation of hematology parameters were collected from all
main study animals euthanized in extremis, if possible, and from all surviving animals at the scheduled
terminal necropsy. Serological health screens were conducted on sentinel animals pretest and at 6, 12, 18, and
24 months. Necropsy examinations wete performed on all main study animals dying spontaneously,
euthanized in extremis, and at study termination, and selected tissues were microscopically examined.
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INDA 63-290 Linaclotide Acetate Page 7 of 26

3.1 Sponsot's analyses
3.11.  Survival analysis

Survival data from the mouse study were analyzed using the same statistical methodologies as those that were
used to analyze the survival data from the rat study.

Sponsor’s findings: The sponsor’s analysis showed survival rates of 37%, 39%, 41% and 47%, in combined

control, low, medium, and high dose groups, respectively, in males and 37%, 26%, 36% and 27%, respectively
in females. Sponsor concluded that thete was no statistically significant trend toward an increase in mortality
in both sexes p-value= 0.2380 and p-value= 0.5504 for males and females, respectively. Pairwise compatison
of the individual dosed group to the combined control was not statistically significant, all p-value based on the
log-rank tests were >0.05 for both sexes. No relevant differences in survival between the control 1 and
control 2 were found, p-value= 0.7880 and p-value= 0.4968, for males and females, respectively.

3.1.2. Tumor data analysis

Tumor data from the mouse study were also analyzed using the same statistical methodologies used to analyze
the tumor data from the rat study.

Sponsor’s findings: The sponsor’s analysis showed no statistically significant positive dose response
relationship in both sexes. Pairwise comparisons showed no statistically significant increased incidence of
tumor in higher dose groups when compared to the combined vehicle control group, except in one tumor
type. It was observed in the assessment of liver hepatocellular adenomas in high dose group in male mice in
the comparison with the combined vehicle control.

There were no hinaclotide-related neoplastic findings observed in treated males or females.

Neoplasms in this study were of the type typically seen in this strain and age of mouse. Differences in tumor
incidence between control and linaclotide-treated animals were small

and should not be interpreted as biologically significant. There was no increased incidence of lung adenomas
in males; instead, incidence was variable with the highest incidence occurring in control males (23.0, 18.6,
12.9, and 8.6 % in males at 0, 600, 2000, and 6000 pg/kg/day, respectively).

In females, the incidence of benign lung bronchiolar alveolar adenomas was 8.6 (pooled Control groups 1 and
2), 14.3, 15.7, and 21.4 % at 0, 600, 2000, and 6000 pg/kg/day, respectively. The incidence of lung adenomas
in females at 6000 pg/kg/day compared to the controls combined was statistically signiﬁcan‘t (p-value of
0.0094) using Fisher's exact test (p-value <0.01). Statistically significant positive trends in the occurrence of
female lung adenomas were also present (Cochran-Armitage trend test p-value of 0.0049, Peto trend test p-
value of 0.0031). Benign lung bronchiolar alveolar adenomas are considered common tumors in CD-1 mice;
therefore, p-values <0.005 for trend tests and <0.01 for pair-wise comparisons are statistically significant. The
21.4 % incidence of lung adenomas in females at 6000 pg/kg/day is comparable to the upper range of 20%
from the historical control incidences of lung adenomas in female mice from 15 other studies (with a total of
21 control groups) conducted in this laboratory. '

The incidences of lung benign bronchiolar alveolar adenomas in the two female control groups in this study
wete 10.0% and 7.1 %, which are lower than the average historical percentage of lung adenomas in female
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INDA 63-290 Linaclotide Acetate Page 8 of 26

control mice from other studies conducted at this laboratory. Additionally, there were no incteases in lung
bronchiolar alveolar hyperplasia (which is considered a pre-neoplastic finding) or malignant lung bronchiolar
alveolar carcinoma in females that recetved linaclotide in this study, which would have been expected if thete
was any involvement of linaclotide in the induction of lung neoplasia in females. Based on the lower
incidences in the two control groups compared with historical control incidences, the lack of linaclotide-
related increases in bronchiolar alveolar hyperplasia or bronchiolar alveolar carcinomas, the occurtence in a
single gender at the highest dose level, and the extremely common occutrence of this tumor type in mice of
this strain, this finding of benign bronchiolar alveolar adenomas at 6000 pg/kg/day in female mice is not
interpreted to represent a carcinogenic response related to the administration of linaclotide.

There were no other pair-wise ot trend test p-values that were statistically significant according to the
evaluation criteria for common and rare tumors. The pair-wise p-value of malignant multicentric
hemangiosarcoma in females at 600 pug/kg/day was 0.0305, the pair-wise p-value of malignant utetine stromal
satcoma in females at 2000 ug/kg/day was 0.0346, and the pair-wise p-value of malignant lung bronchiolar
alveolar carcinoma in males at 6000 pg/kg/day was 0.0402; all three of these tumots are considered common
tumors in CD-1 mice; therefore, since their p-values were greater than 0.01 they were not statistically
significant.

3.2 Reviewer's analyses

This reviewer independently petformed sutvival and tumor data analyses of the mouse study. For the mouse data
analyses this reviewer used similar methodologies as those he used to analyze the data from the rat study. Data
used in this reviewer's analyses were provided by the sponsor electronically.

3.2.1. Survival analysis

The intercurrent mortality data are given in Tables 4 and 4B using combined control groups in the appendix for
males and females, respectively. The Kaplan-Meier curves for death rate are given in Figures 2A and 2B in the
appendix for males and females, respectively. Results for test of dose tesponse relationship and homogeneity of
survivals among treatment groups are given in Tables 5A and 5B in the appendix for males and females,
respectively.

Reviewer’s findings: The tests showed no statistically significant dose response relationship or differences
between the controls and any of the treated groups in survivals across treatment groups in male or female mice.

3.2.2. Tumor data analysis
The tumor rates and the p-values of the tumor types tested for dose response relationship and pairwise
comparisons of control and treated groups are given in Table 6 and 6B in the appendix for males and females,

respectively.

As suggested by the reviewing pharmacologist Dr. Mehta, this reviewer did the analysis of the following
tumor/organ combinations:

Reference 1D: 3083380
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Male Mice:
l 1. All adenomas
2. All lymphomas
Female Mice:
1 1. All adenomas
2. All lymphomas

Reviewer’s findings: Following tumor types showed p-values less than or equal to 0.05 either for dose
response relationship or pairwise comparisons of control and treated groups.

Tumor Types with P-Values < 0.05 for Dose Response Relationship or Pairwise Comparisons
Female Mice with Combined controls

Omg 600mg  2000mg 6000 mg P_value
cont Low Med High Dos p_value P_value P_value
organ Name Tumor Name N=140 N=70 N=70 N=70 Resp Cvs. L Cvs. M Cvs. H
RARERARSRARRRAAARRRDRROR AR AR AR AR RARERT AR AR ARRRRRRRRIRRRARRRIRARRRARRABRIPRRRRRRRRRARRARD PRI RRA DS
Male Mice lung CARCINOMA, BRONCHIOL 11 8 6 12 0.0243 0.3885 0.5490  0.0378
Female Wice
all ADENOMA-A11 27 18 15 22 0.0269 0.2039 0.3790 0.0272
HAS-AT1 9 11 8 8 0.2074 0.0401 0.1531 0.1429
bone marrow, st LYMPHOMA, MALIGNANT 3 6 4 0.1191  0.0459 0.1680 0.0777
Tiver HEMANGIOSARCOMA, MAL 3 3 1 6 0.0199 0.3397 0.7984 0.0363
Tung ADENOMA, BRONCHIOLAR 12 10 11 15 0.0059 0.1683 0.0884 0.0064«
Tymph node, hep LYMPHOMA, MALIGNANT O 0 1 2 0.0296 0.3333  0.1066
multicentric ne HEMANGIOSARCOMA, MAL 9 11 8 8 0.2074 0.0401 0.1531 0.1429
ovaries HEMANGIOSARCOMA, MAL O 3 0 0 0.7841  0.0401*
pituitary gland LYMPHOMA, MALIGNANT 0O 3 0 0 0.7841  0.0401* .
uterus with cer SARCOMA, STROMAL, MA 4 4 7 1 0.6946 0.2773 0.0317 0.8661

Based on the criteria of Lin and Rahman, the tumor incidences in the female mice of tumor incidences of
ADENOMA, BRONCHIOL in Lung was statistically significant in the high dose when compared to the
combined (pooled) control group. The tumor incidences of HEMANGIOSARCOMA MALIGNANT in
ovaries and HEMANGIOSARCOMA MALIGNANT, BRONCHIOLAR in pituitary gland were also
statistically significant in the low dose when compared to the combined (pooled) control group for the female
mice.
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4. Summary

In this submission the sponsor included repotts of two animal carcinogenicity studies, one in rats and one in mice.
These studies were intended to assess the catcinogenic potential of Linaclotide in rats and mice when administered
orally at appropriate drug levels for about 104 weeks. :

Rat Study: Two separate experiments wete conducted, one in males and one in females. In each of these two
experiments there were three treated groups and two control groups. Three hundred and fifty rats were
randomly allocated to three treated groups, and the two control groups (control 1 and control 2). Each group
has 70 rats per sex, the dose levels for treated groups were 300, 1000, or 3500 png/kg/day. In this review
these dosed groups would be referred to as the low, medium and high dose group, respectively. The two

_ additional groups of 70 animals/sex/group served as the control and received the vehicle, 0.5%
Methylcellulose (400 cps) in deionized.

The tests showed no statistically significant dose response relationship or differences in survival between the
vehicle control and any of the treated groups in survivals across treatment groups in both male and female rats.

Based on the criteria of adjustment for multiple testing of trends by Lin and Rahman there was statistically
significant dose response relationship in the ADENOMA, INTERSTITIA in testes for the male rats.

For the female rats, there was no statistically significant dose response relationship in the. However, based on
the criteria by Haseman, the pair-wise comparisons of treated groups with the combined control, there was a
statistically significant increase in tumor incidence of GRANULAR CELL TUMOR in uterus with cer. in the
medium dose group when compared to the combined control for the female rats.

Mouse Study: Two separate experiments wetre conducted, one in males and one in females. In each of these
two experiments there were three treated groups and two control groups. Three hundred fifty mice of each

sex were randomly allocated to the three treated groups and the two control groups. Each group has 70 mice
in each of the sex groups. The treated groups teceived dose levels of 600, 2000, and 6000 pg/kg/day for the
males and the females. The controls groups received the vehicle, 0.5% Methylcellulose in detonized water. In
this review these dosed groups would be referred to as the low, medium, high and “combined control” dose
group, respectively. Terminal sactifice for the male and female mice occurred after 104 weeks of treatment.

The tumor incidences of CARCINOMA, BRONCHIOL in Lung was statistically significant in the high dose
when compared to the combined (pooled) control group for the male mice. For the female mice the tumor
incidences of ADENOMA, BRONCHIOL in Lung was also statistically significant in the high dose when
compared to the combined (pooled) control group. The tumor incidences of HEMANGIOSARCOMA
MALIGNANT in ovaties and HEMANGIOSARCOMA MALIGNANT, BRONCHIOLAR in pituitaty
gland wete also statistically significant in the low dose when compared to the combined (pooled) control
group for the female mice.
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5. Appendix

Table 1A: Intercurrent Mortality Rate
Male Rats with Combined control

vehicle Low MEDIUM High
0 mg|kgiday 300 mg|kglday 1000 mg|kg|day 3500 mg|kg|day
No. of No. of No. of No. of
week peath Cum. % Death cCum. % Death Cum. % Death cCum. %
ERSARRARIRARARARRRRAREAERRRARRAIRRARSRAADR PR AR AR RRAR AR RRERRRERSRERPRRRRRRD R D
0 - 52 2 1.43 1 1.43
53 - 78 16 12.86 6 10.00 10 14.29 6 8.57
79 - 91 25 30.71 9 22.86 10 28.57 12 25.71
92 - 104 24 47.86 19 50.00 11 44.29 12 42.86

Ter. sac. 45 32.14 23 32.86 27  38.57 31 44.29

Table 1B: Intercurrent Mortality Rate
Female Rats with Combined control

vehicle Low MEDIUM High

0 mg|kgiday 300 mgl|kglday 1000 mglkgiday 3500 mglkg|day

No. of No. of No. of No. of
week Death Cum. % pDeath cum. % Death Cum. % Death cCum. %
AERERRARRRRPRPRR A IR PR PR PP PR PR AR RE AR DR AR PR PR AR SRR PEED DRI R DR PR D)
0 - 52 3 4.29 1 1.43 2 2.86
53 - 78 21 15.00 17 28.57 13 20.00 14 22.86
79 - 91 26 33.57 17 52.86 15 41.43 13 41.43
92 - 104 31 55.71 12 70.00 16 64.29 17 65.71
Ter. Sac. 48  34.29 16 22.86 25 35.71 18 25.71

Table 2A: Tests for Dose Response Relationship and Homogeneity of Mortality

Male Rats
P-value
Test ' Combined control
Dose Response 0.1597
Homogeneity 0.5264

Table 2B: Tests for Dose Response Relationship and Homogeneity of Mortality
Female Rats

P—valué
Test Combined control
Dose Response 0.1615
Homogeneity 0.0542
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Table 3A: Tumor Rates and P-Values for Dose Response Relationship and Pairwise Comparisons
Male Rats with Combined control

Omg 300 mg 1000 mg 3500 mg P_value
cont Low Med High Dos p_value P_value P_value
organ Name Tumor Name N=140 N=70 N=70 N=70 Resp Cvs. L CVvs. M Cuvs. H

SRR ARARAARRARRRRARARRRRARAS AR RARRRRA AP RRRNBRRRNARRARRARRRRERADRRRI RS PARARRRTRRRIRBARRRRsPERRReRRpRRIb]

adrenal glands  ADENOMA, CORTICAL, B 5 2 1 3 0.4332 0.7764 0.9304 0.6270
PHEOCHROMOCYTOMA, MA 12 9 3 3 0.9653  0.3118 0.9522 0.9627
all ADENOMA-AT1 93 49 50 56 0.1122 0.6224 0.3741 0.1921
bone OSTEOMA, BENIGN 1 0 0 0 1.0000 1.0000 1.0000 1.0000
brain ASTROCYTOMA, MALIGNA 1 2 0 1 0.5122 0.2823 1.0000 0.6064
GRANULAR CELL TUMOR, 2 1 1 o 0.8497 0.7309 0.7309 1.0000
MIXED GLIOMA, MALIGN 1 0 0 0 1.0000 1.0000 1.0000 1.0000
OLIGODENDROGLIOMA, M O 0 0 1 0.2242 . . 0.3759
cavity, abdomin CARCINOMA, SQUAMOUS 1 0 0 0 1.0000 1.0000 1.0000 1.0000
HEMANGIOSARCOMA, MAL O 1 0 0 0.6278  0.3566
SARCOMA, UNDIFFERENT O 0 0 1 0.2207 . 0.3712
cavity, thoraci CARCINOMA, SQUAMOUS 1 0 0 0 1.0000 1.0000 1.0000 1.0000
HIBERNOMA, MALIGNANT 1 1 2 0 0.7003 0.5878 0.2892  1.0000
ears FIBROMA, BENIGN 0 1 0 0 0.6261 0.3516 . .
heart HEMANGIOMA, BENIGN 1 0 0 0 1.0000 1.0000 1.0000 1.0000
SCHWANNOMA, BENIGN 0 0 1 1 0.1378 0.3516  0.3712
kidneys LIPOSARCOMA, MALIGNA O 0 0 1 0.2207 . . 0.3712
Tiver ADENOMA, HEPATOCELLU 5 3 3 3 0.4972 0.5804 0.5804 0.6270
CARCINOMA, HEPATOCEL 2 1 0 0 0.9484 0.7337 1.0000 1.0000
CHOLANGIOMA, BENIGN O 1 0 0 0.6261 0.3516
HEMANGIOMA, BENIGN i 0 0 0 1.0000 1.0000 1.0000 1.0000
lung ADENOCARCINOMA, MALI 1 0 0 0 1.0000 1.0000 1.0000 1.0000
ADENOMA, BRONCHIOLAR 0 1 1 t] 0.5164 0.3516 0.3516
Tymph node, mes HEMANGIOMA, BENIGN 0 0 1 0 0.4234 0.3516 .
HEMANGIOSARCOMA, MAL 2 0 0 0 1.0000 1.0000 1.0000  1.0000
LYMPHANGIOMA, BENIGN 1 0 0 0 1.0060 1.0000 1.0000 1.0000
mammary gland ADENOCARCINOMA, MALI 0 1 1 0 0.5164 0.3516 0.3516
ADENOMA, BENIGN 0 0 0 1 0.2207 0.3712
nose, level c ADENOMA, BENIGN ) 0 0 1 0.2207 . . 0.3712
oral mucosa CARCINOMA, SQUAMOUS 1 0 0 0 1.0000 1.0000 1.0000 1.0000
PAPILLOMA, SQUAMOUS O 0 0 1 0.2207 0.3712
pancreas ADENOMA, ACINAR CELL 0 0 0 1 0.2207 . 0.3712
ADENOMA, ISLET CELL, 14 9 4 6 0.8174 0.4253 0.9351 0.8372
CARCINOMA, ISLET CEL 10 2 1 6 0.3033 0.9664 0.9930 0.5951
parathyroid gla ADENOMA, BENIGN 4 2 2 1 0.7827 0.6895 0.6895 0.9061
pituitary gland ADENOMA, PARS DISTAL 74 39 40 50 0.0344  0.5212 0.4237 0.0574
ADENOMA, PARS INTERM 1 1 1 0 0.7244 0.5878 0.5813  1.0000
preputial gland CARCINOMA, SQUAMOUS 1 0 0 0 1.0000 1.0000 1.0000 1.0000
LIPOSARCOMA, MALIGNA O 1 0 0 0.6278 0.3566 .
prostate gland  ADENOCARCINOMA, MALI 0 0 1 0 0.4234 0.3516
MYXOMA, BENIGN 1 0 0 0 1.0000 1.0000 1.0000 1.0000
seminal vesicle FIBROSARCOMA, MALIGN O 0 1 0 0.4234 0.3516
skin ADENOMA, BASAL CELL, 1 1 1 0 0.7244 0.5878 0.5813 1.0000
CARCINOMA, BASAL CEL 0 1 0 0 0.6261 0.3516
CARCINOMA, SQUAMOUS 0 1 0 0 0.6261 0.3516
KERATOACANTHOMA, BEN 4 2 4 6 0.0499 0.6843 0.2863 0.1094
PAPILLOMA, SQUAMOUS 1 0 0 1 0.3935 1.0000 1.0000 0.6064
skin, subcutis  FIBROMA, BENIGN 7 4 0 4 0.4974 0.5911 1.0000 0.6316
FIBROSARCOMA, MALIGN 3 0 1 0 0.8902 1.0000 0.8217 1.0000
HEMANGIOMA, BENIGN 1 0 0 0 1.0000 1.0000 1.0000 1.0000
LIPOSARCOMA, MALIGNA O 1 0 0 0.6261 0.3516 .
PILOMATRIXOMA, BENIG 1 o] 0 0 1.0000 1.0000 1.0000 1.0000
small intestine ADENOCARCINOMA, MALI O 0 0 1 0.2242 . . 0.3759
FIBROMA, BENIGN 1 0 0 0 1.0000  1.0000 1.0000 1.0000
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spleen FIBROSARCOMA, MALIGN O 1 ] 0 0.6261 0.3516
HEMANGIOMA, BENIGN 0 1 o] 0 0.6261 0.3516
HEMANGIOSARCOMA, MAL O 0 1 0 0.4234 0.3516
LETOMYOSARCOMA, MALI 1 0 0 0 1.0000 1.0000 1.0000 1.0000
stomach, nongla PAPILLOMA, SQUAMOUS o} [ 0 1 0.2207 0.3712
tail FIBROSARCOMA, MALIGN O 0 0 1 0.2207 0.3712
PAPILLOMA, SQUAMOUS 0 0 0 1 0.2207 0.3712
testes ADENOMA, INTERSTITIA O 1 0 4 0.0049* 0.3516 0.0175
MESOTHELIOMA, BENIGN O 0 o] 1 0.2207 . 0.3712
thymus gland THYMOMA, BENIGN 0 1 0 [¢] 0.6261 0.3516 . .
thyroid gland ADENOMA, C-CELL, BEN 14 4 5 4 0.8751 0.9406 0.8675 0.9545
ADENOMA, FOLLICULAR 3 1 2 2 0.3823 0.8331 0.5777 0.6150
CARCINOMA, C-CELL, M 2 1 [¢] 1 0.5899 0.7309 1.0000 0.7548
tongue CARCINOMA, SQUAMOUS 1 0 0 0 1.0000 1.0000 1.0000 1.0000
zymbal's gland  CARCINOMA, ZYMBALS G 1 0 1 1 0.3072 1.0000 0.5813 0.6064
zymbal's gland  PAPILLOMA, BENIGN 0 1 0 0 0.6278 0.3566

Table 3B: Tumor Rates and P-Values for Dose Response Relationship and Pairwise Comparisons
Female Rats with Combined control

Omg 300 mg 1000 mg 3500 mg P_value
Cont Low Med High Dos P_value pP_value P_value
Organ Name Tumor Name N=140 N=70 N=70 N=70 Resp Cvs. L Cvs. M Cvs. H

SRR RR RN RO RREBERRRR AR RR A SRRRREON SRR ARSRRRRPR AR RRNBRRAIRtEARAARRRRIRRRRRARARARNRRAARRDE R

adrenal glands  ADENOMA, CORTICAL, B 10 1 6 3 0.6148 0.9826 0.4946  0.8348
CARCINOMA, CORTICAL, 1 0 0 0 1.0000 1.0000 1.0000 1.0000
PHEOCHROMOCYTOMA, MA 2 2 1 0 0.8436 0.3490 0.7222 1.0000
all ADENOMA-AT1 108 53 59 55 0.2834 0.6868 0.7160 0.4040
brain ASTROCYTOMA, MALIGNA O 1 2 2 0.0648 0.3008 0.1207 0.1015
EPENDYMOMA, BENIGN 0 0 1 0 0.4089 0.3451
cavity, abdomin HIBERNOMA, MALIGNANT 0 0 1 0 0.4089 . 0.3451 .
cavity, thoraci HIBERNOMA, MALIGNANT 3 2 Q 2 0.3850 0.4810 1.0000 0.5122
clitoral glands ADENOCARCINOMA, MALI 0O 1 0 0 0.5867  0.3008
ADENOMA, BENIGN 1 0 0 1 0.3522 1.0000 1.0000 0.5408
CARCINOMA, SQUAMOUS 0 1 [¢] 1 0.1877 0.3008 0.3162
head SARCOMA, UNDIFFERENT O 0 0 1 0.1947 . . 0.3212
heart SCHWANNOMA, BENIGN 2 0 1 0 0.7954  1.0000 0.7222  1.0000
Tiver ADENOMA, HEPATOCELLU 1 1 0 2 0.1287 0.5126 1.0000 0.2349
CARCINOMA, HEPATOCEL 1 0 0 0 1.0000 1.0000 1.0000 1.0000
CHOLANGIOMA, BENIGN O 0 1 0 0.4115 0.3497
lymph node, mes HEMANGIOMA, BENIGN 0 0 0 1 0.1911 . . 0.3162
mammary gland ADENOCARCINOMA, MALI 39 25 18 17 0.7374 0.1162 0.7545 0.6639
ADENOLIPOMA, BENIGN O 0 0 1 0.1947 . 0.3212
ADENOMA, BENIGN 10 1 5 3 0.6357 0.9826 0.6417 0.8442
FIBROADENOMA, BENIGN 64 24 34 22 0.9584 0.8529 0.6305 0.9794
FIBROMA, BENIGN 1 0 0 0 1.0000 1.0000 1.0000 1.0000
nose, level b CARCINOMA, MALIGNANT O 0 0 1 0.1911 0.3162
oral mucosa CARCINOMA, SQUAMOUS 0 0 0 1 0.1947 0.3212
ovaries FIBROSARCOMA, MALIGN 0 0 0 1 0.1911 . 0.3162
GRANULOSA CELL TUMOR O 0 1 0 0.4115 0.3497
THECOMA, BENIGN 0 0 0 2 0.0358 . . 0.0984
pancreas ADENOMA, ISLET CELL, 3 Q 2 2 0.2490 1.0000 0.5736 0.5170
CARCINOMA, ISLET CEL 3 0 0 0 1.0000 1.0000 1.0000 1.0000
parathyroid gla ADENOMA, BENIGN 3 4 0 1 0.7816 0.1249 1.0000 0.7829
pituitary gland ADENOMA, PARS DISTAL 96 48 56 52 0.0720 0.4986 0.2699 0.1141
ADENOMA, PARS INTERM 1 0 [ 0 1.0000 1.0000 1.0000 1.0000
CARCINOMA, PARS DIST 1 0 0 0 1.0000 1.0000 1.0000  1.0000
skin ADENOMA, SEBACEOUS C O 0 0 1 0.1911 . . 0.3162
CARCINOMA, SQuaMous 1 0 0 0 1.0000 1.0000  1.0000 1.0000
KERATOACANTHOMA, BEN 0 0 1 0 0.4115 0.3497 -
skin, subcutis FIBROMA, BENIGN 2 1 0 o] 0.9307 0.6615 1.0000 1.0000
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FIBROSARCOMA, MALIGN O 2 0 0 0.6818  0.0920
LIPOMA, BENIGN 0 1 0 0 0.5867 0.3008 .
OSTEOSARCOMA, MALIGN O 0 0 1 0.1947 0.3212
small intestine FIBROMA, BENIGN 0 0 0 1 0.1911 0.3162
thymus gland FIBROMA, BENIGN 0 0 0 1 0.1947 . . 0.3212
thyroid gland ADENOMA, C-CELL, BEN 1. 3 8 7 0.3852 0.9486 0.5749 0.6041
ADENOMA, FOLLICULAR 3 1 0 1 0.6440 0.7656 1.0000 0.7921
CARCINOMA, C-CELL, M 1 0 1 1 0.2709 1.0000 0.5727 0.5340
urinary bladder CARCINOMA, TRANSITIO O 0 1 0 0.4089 0.3451
GRANULAR CELL TUMOR, 0 0 0 1 0.1911 . . 0.3162
uterus with cer ADENOCARCINOMA, MALI 1 1 1 1 0.3294 0.5126 0.5727 0.5340
ADENOMA, BENIGN 2 0 0 0 1.0000 1.0000 1.0000  1.0000
CARCINOMA, SQUAMOUS O 0 1 0 0.4115 . 0.3497 .
FIBROMA, BENIGN 1 0 0 0 1.0000 1.0000 1.0000  1.0000
FIBROSARCOMA, MALIGN 1 0 0 0 1.0000 1.0000 1.0000 1.0000
GRANULAR CELL TUMOR, 1 1 4 2 0.1721 0.5126 0.0482* 0.2415
HEMANGIOSARCOMA, MAL O 1 0 0 0.5867 0.3008 . .
LEIOMYOSARCOMA, MALI 1 1 0 0 0.8302 0.5126 1.0000 1.0000
POLYP, STROMAL, BENI 3 4 3 0.7185 0.8079 0.7861 0.8393
SARCOMA, STROMAL, MA 2 1 1 1 0.4901  0.6615 0.7281  0.6905
SCHWANNOMA, MALIGNAN 1 0 0 0 1.0000 1.0000 1.0000 1.0000
vagina FIBROSARCOMA, MALIGN 1 0 0 0 1.0000 1.0000 1.0000 1.0000
GRANULAR CELL TUMOR, 2 2 2 5 0.0185 0.3490 0.4367 0.0347
LEIOMYOMA, BENIGN 0 0 0 1 0.1911 . 0.3162
zymbal's gland ADENOMA, BENIGN 0 0 1 0 0.4089 . 0.3451
CARCINOMA, ZYMBALS G O 1 0 0 0.5867 0.3008 . .
PAPILLOMA, SQUAMOUS 1 0 0 0 1.0000 1.0000 1.0000 1.0000
Table 4A: Intercurrent Mortality Rate in
Male Mice with Combined control
vehicle Low MEDIUM High
0 mglkglday 600 mg|kg|day 2000 mg|kg|day 6000 mglkg(day
No. of No. of No. of No. of
week Death Cum. % Death Cum. % Death Cum. % Death Cum. %
DRRRRPRRRARRRRRRREA DRI PRIARAARRRRRRAD R RS PR AR RIS AD DD R DEDEIARAD DR A AR
0 - 52 8 5.71 1 1.43 2 2.86 7 10.00
53 - 78 21 20.71 3 5.71 9 15.71 8 21.43
79 - 91 21 35.71 8§ 17.14 13 34.29 9 34.29
92 - 104 20 50.00 16 40.00 15 55.71 12 51.43
Ter. Sac. 69 49.29 42 60.00 31 44.29 34 48.57
Table 4B: Intercurtent Mortality Rate
Female Mice with Combined control
vehicle Low MEDIUM High
0 mglkgiday 2 mglkglday 10 mg|kgiday 20 mg|kg|day
No. of No. of No. of No. of
week Death cCum. % Death Cum. % Death Cum. % Death cCum. %
AEARARRRI R ARER AR AR AR AR ARRE DR AR AR R AR AP R AR R AR AR R AR N RRRER R R IR PRD AR R
0 - 52 11 7.91 4 5.71 3 4.29 6 8.57
53 - 78 21 23.02 9 18.57 S22 35.71 10 22.86
79 - 91 18 35.97 14  38.57 42.86 10 37.14
92 - 104 39 64.03 13 57.14 6 51.43 21 67.14
Ter. Sac. 51 36.69 30 42.86 34 48.57 23 32.86
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Table 5A: Tests for Dose Response Relationship and Homogeneity of Mortality

Male Mice
P-value
Test Combined control
Dose Response 0.8184
Homogeneity 0.8168

Table 5B: Tests for Dose Response Relationship and Homogeneity of Mortality
Female Mice

P-value _
Test Combined control
Dose Response 0.4684 '
Homogeneity 0.5504

Table 6A: Tumor Rates and P-Values for Dose Response Relationship and Pairwise Comparisons
Male Mice with Combined control
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0 mg 600 mg 2000 mg 6000 mg P_value
Cont  Low Med High Dos P_value P_value P_value
organ Name Tumor Name N=140 N=70 N=70 N=70 Resp Cwvs. L Cvs. M Cuvs., H
R PR A AR B E AN RO AR R RS ADRRE R A AR NN RS RRR R AR AR AR SRR AR RAARRRRAPARRRARARRRIRARRPIRTNEED
adrenal glands ADENOMA, BENIGN 1 0 0 o} 1.0000 1.0000 1.0000 1.0000
ADENOMA, CORTICAL, B 1 1 0 0 0.8514 0.6041 1.0000 1.0000
ADENOMA, SUBCAPSULAR 5 6 3 1 0.8745 0.1721 0.5501 0.9114
CARCINOMA, SUBCAPSUL 1 0 0 0 1.0000 1.0000 1.0000 1.0000
LYMPHOMA, MALIGNANT 3 2 2 2 0.3657 0.6144 0.5537 0.5370
PHEOCHROMOCYTOMA, BE 1 0 0 0 1.0000 1.0000 1.0000 1.0000
all ADENOMA-ATI 55 30 31 17 0.9852 0.6625 0.3758 0.9918
HAS-AT1 12 5 7 3 0.8225 0.8257 0.5056  0.9259
Tymphoma-a11 6 5 5 5 0.2196 0.3737 0.2996 0.2782
aorta LYMPHOMA, MALIGNANT 1 1 0 0 0.8525 0.6089  1.0000 1.0000
bone marrow, fe HEMANGIOSARCOMA, MAL O 0 1 0 0.3889 . 0.3418 .
LYMPHOMA, MALIGNANT 3 1 0 2 0.3344 0.8411 1.0000 0.5328
bone marrow, st HEMANGIOSARCOMA, MAL O 0 1 0 0.3889 . 0.3418 .
LYMPHOMA, MALIGNANT 3 1 0 3 0.1428 0.8433 1.0000 0.3132
bone, femur HEMANGIOSARCOMA, MAL O 0 1 0 0.3889 0.3418 .
bone, sternum CHONDROMA, BENIGN 0 4] 0 1 0.189%6 . . 0.3290
LYMPHOMA, MALIGNANT 1 0 0 2 0.0953 1.0000 1.0000 0.2550
brain LYMPHOMA, MALIGNANT O 1 0 1 0.1967 0.3697 . 0.3290
MENINGIOMA, MALIGNAN 1 0 0 0 1.0000 1.0000 1.0000 1.0000
OLIGODENDROGLIOMA, M O 0 1 0 0.3889 . 0.3418 .
cavity, abdomin HEMANGIOSARCOMA, MAL 1 0 0 0 1.0000 1.0000 1.0000 1.0000
LYMPHOMA, MALIGNANT 1 0 0 0 1.0000 1.0000 1.0000 1.0000
cavity, thoraci HEMANGIOSARCOMA, MAL 1 0 0 0 1.0000 1.0000 1.0000 1.0000
LYMPHOMA, MALIGNANT 1 0 0 (] 1.0000 1.0000 1.0000 1.0000
coagulating gla LYMPHOMA, MALIGNANT 3 2 3 1 0.5941 0.6144 0.3301 0.7986
epididymides HEMANGIOMA, BENIGN 0 1 0 0 0.6134  0.3697 . .
LYMPHOMA, MALIGNANT 4 2 3 0 0.8927 0.7200 0.4391  1.0000
esophagus LYMPHOMA, MALIGNANT 1 [¢] 0 0 1.0000 1.0000 1.0000 1.0000
eyes LYMPHOMA, MALIGNANT 1 0 0 0 1.0000 1.0000 1.0000 1.0000
eyes, optic ner LYMPHOMA, MALIGNANT 1 0 0 0 1.0000 1.0000 1.0000 1.0000
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7148  0.6979
4285  0.9919
5653  1.0000
4187  0.2035
0000  1.0000
3376  0.3290
9195  0.5238
8135  0.5370
3418 .
0000  1.0000
0603  0.0905
8729  0.7035
3964 0.8616
5498  0.2021
9828 0.9983
54950 0.0378
.5550  0.3470
.5653  0.2550
7148  1.0000
5653  1.0000
8135 0.3217
0000  1.0000
0.3290
0000  1.0000
6613  0.4194
3418 .
0000 1.0000
0000  0.5484
5056  0.9259
2996  0.2782
0000  1.0000
0000 0.6979
0000  1.0000
.0000  1.0000
.8135 0.8038
.7148  0.6979
.2635  1.0000
0.3290
0000  0.6979
2663  1.0000
.0000  1.0000
5682  1.0000
0000  1.0000
0000 1.0000
0.3290
.8765 0.8640
.0000  1.0000
.7148  1.0000
-3376
.0000  1.0000
3418
0000  1.0000
.0000 1.0000
.7065  1.0000
.0000  1.0000
.5653  1.0000
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3418
3385 0.7986
6613  0.1382
7148  0.6979
5653  1.0000
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0867  1.0000
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0.3333
3376
0000  1.0000
0000  0.7037
7148  1.0000
0.3333
.5537  0.7986
.7148  0.4036
.7148  1.0000
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Table 6B: Tumor Rates and P-Values for Dose Response Relationship and Pairwise Comparisons
Female Mice with Combined control

organ Name

adrenal glands

all

aorta
bone
bone marrow, fe

bone marrow, st

bone, femur

bone, sternum

bone, tibia
brain

cavity, abdomin

cavity, thoraci

clitoral glands
esophagus

eyes

eyes, optic ner
gallbladder
harderian gland

heart

joint, tibiofem
kidneys

Tacrimal glands
large intestine

Tarynx

Tiver

Tung

Tymph node, axi
Tymph node, hep
Tymph node, 111
Tymph node, ing

Tumor Name

ADENOMA, CORTICAL, B
ADENOMA, SUBCAPSULAR
LYMPHOMA, MALIGNANT
PHEOCHROMOCYTOMA, BE
ADENOMA-ATT

HAS-AT1

LYM-all

LYMPHOMA, MALIGNANT
OSTEOSARCOMA, MALIGN
HEMANGIOSARCOMA, MAL
LYMPHOMA, MALIGNANT
LYMPHOMA, MALIGNANT
LYMPHOMA, MALIGNANT
OSTEOSARCOMA, MALIGN
HEMANGIOMA, - BENIGN
LYMPHOMA, MALIGNANT
HEMANGIOSARCOMA, MAL
GRANULAR CELL TUMOR,
HEMANGIOSARCOMA, MAL
LYMPHOMA, MALIGNANT
MENINGIOMA, MALIGNAN
HEMANGIOSARCOMA, MAL
LIPOMA, BENIGN
LYMPHOMA, MALIGNANT
MESOTHELIOMA, MALIGN
LYMPHOMA, MALIGNANT
LYMPHOMA, MALIGNANT
LYMPHOMA, MALIGNANT
LYMPHOMA, MALIGNANT
LYMPHOMA, MALIGNANT
ADENOCARCINOMA, MALI
ADENOMA, BENIGN
LYMPHOMA, MALIGNANT
LYMPHOMA, MALIGNANT
MESOTHELIOMA, MALIGN
LYMPHOMA, MALIGNANT
LYMPHOMA, MALIGNANT
RENAL MESENCHYMAL TU
LYMPHOMA, MALIGNANT
LYMPHOMA, MALIGNANT

LYMPHOMA, MALIGNANT
ADENOMA, HEPATOCELLU
HEMANGIOSARCOMA, MAL
LYMPHOMA, MALIGNANT
ADENOMA, BRONCHIOQOLAR
CARCINOMA, BRONCHIOL
LYMPHOMA, MALIGNANT
MESOTHELIOMA, MALIGN
LYMPHOMA, MALIGNANT
LYMPHOMA, MALIGNANT
LYMPHOMA, MALIGNANT
LYMPHOMA, MALIGNANT

0 mg 600 mg 2000 mg 6000 mg P_value
cont Low Med High Dos pP_value P_value P_value
N=139 N=70 N=70 N=70 Resp Cwvs. L Cvs. M Cuvs. H
SRR ARARRR AR AR SRR AR ARRRRARR AR R ARADARRARPRRIRRRARRRAIRASRARRRRRRRARRRRARRPRRRARRRRRTARIRRRATARRARRANRA]
0 1 0 0 0.6016 0.3467
4 2 1 0 0.9473 0.6749 0.8661  1.0000
12 9 3 4 0.8457 0.2832 0.9209 0.8295
1 0 0 0 1.0000 1.0000 1.0000 1.0000
27 18 15 22 0.0269 0.2039 0.3790 0.0272
9 11 8 8 0.2074  0.0401 0.1531 0.1429
22 14 9 14 0.2297 0.3466 0.7888 0.2386
8 6 1 5 0.4146 0.3568 0.9740 0.4334
1 0 0 0 1.0000 1.0000 1.0000 1.0000
1 0 0 2 0.0982 1.0000 1.0000 0.2487
3 5 3 5 0.0954 0.0913 0.3084 0.0777
3 6 4 5 0.1191 0.0459 0.1680 0.0777
1 1 1 0 0.6794° 0.5717 0.5479 1.0000
0 1 0 0 0.6016 0.3467
0 0 0 1 0.1959 . 0.3288
4 S 2 4 0.2522 0.1588 - 0.6444  0.2446
0 0 0 1 0.1959 0.3288
0 1 0 ] 0.6000 0.3423 . .
1 0 0 0 1.0000 1.0000 1.0000 1.0000
7 1 1 1 0.8888 0.9673 0.9616 0.9594
0 0 1 0 0.3943 . 0.3333
1 0 0 0 1.0000 1.0000 1.6000 1.0000
0 0 0 1 0.1959 . 0.3288
1 1 0 0 0.8403 0.5717 1.0000 1.0000
1 1 0 0 0.8403 0.5717 1.0000 1.0000
5 1 2 3 0.2840 0.9231 0.7346 0.5118
2 0 1 1 0.4064 1.0000 0.6976 0.6976
5 1 1 2 0.5248 0.9231 0.9095 0.7260
1 2 1 0 0.7344 0.2727 0.5541 1.0000
3 2 2 1 0.6226 0.5632 0.5369 0.7984
0 1 0 1 0.1967 0.3423 . 0.3288
6 3 0 6 0.0836 0.6394 1.0000 0.1594
6 3 2 5 0.1653 0.6605 0.8050 0.2716
15 6 5 7 0.4727 0.8006 0.8516 0.6070
0 1 0 0 0.6016 0.3467 . .
3 0 1 [¢] 0.8641 1.0000 0.7957 1.0000
10 11 4 9 0.1826 0.0663 0.7450 0.1258
0 1 0 .0 0.6000 0.3423 . .
13 7 2 7 0.4348 0.5766 0.9819 0.4889
1 0 0 1 0.3528 1.0000 1.0000 0.5479
1 0 2 0.1347 0.5717 1.0000 0.2487
3 0 0 1 0.5997 1.0000 1.0000 0.7957
1 1 1 0 0.6794  0.5717 0.5479  1.0000
2 1 1 2 0.2285 0.7185 0.7006 0.3992
3 3 1 6 0.0199 0.3397 0.7984 0.0363
9 8 6 7 0.2307 0.2071 0.3852 0.2328
12 10 11 15 0.0059 0.1683 0.0884  0.0064*
7 2 3 3 0.4844 0.8678 0.6929 0.6817
15 8 5 9 0.3052 0.5975 0.8661 0.3809
1 0 0 0 1.0000 1.0000 1.6000 1.0000
0 2 0 0 0.6732 0.1187 .
0 0 1 2 0.0296 - 0.3333 0.1066
4 1 0 3 0.2189 0.8831 1.0000 0.4133
1 1 0 0 0.8423 0.5747 1.0000 1.0000
15 9 3 6 0.7386 0.4577 0.9697 0.7410

1ymph node, man
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Tymph node, med
Tymph node, mes

lymph node, ren

mammary gland

mammary gland

mesentery/perit

multicentric ne

nerve, sciatic
nose, level a

nose, level b

nose, level ¢

nose, level d

ovaries

oviducts
pancreas

peyers patch
pharynx
pituitary gland

salivary gland,

skeletal muscle

skin

skin, subcutis

small intestine

spinal cord, ce
spinal cord, Tu
spinal cord, th
spleen

stomach, glandu

stomach, nongla

tail

thymus gland

thyroid gland
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LYMPHOMA, MALIGNANT
FIBROUS HISTIOCYTOMA
HEMANGIOSARCOMA, MAL
LYMPHOMA, MALIGNANT
LYMPHOMA, MALIGNANT
ADENOACANTHOMA, MALI
ADENOCARCINOMA, MALI
ADENOMA, BENIGN
FIBROADENOMA, BENIGN
LYMPHOMA, MALIGNANT
LYMPHOMA, MALIGNANT
HEMANGIOSARCOMA, MAL
LYMPHOMA, MALIGNANT
LYMPHOMA, MALIGNANT
CARCINOMA, SQUAMOUS
LYMPHOMA, MALIGNANT
LYMPHOMA, MALIGNANT
LYMPHOMA, MALIGNANT
MENINGIOMA, BENIGN
LYMPHOMA, MALIGNANT
ADENOMA, TUBULOSTROM
CYSTADENOMA, BENIGN
HEMANGIOSARCOMA, MAL
LYMPHOMA, MALIGNANT
SEX-CORD/STROMAL TUM
LYMPHOMA, MALIGNANT
ADENOMA, ACINAR CELL
ADENOMA, ISLET CELL,
LYMPHOMA, MALIGNANT
LYMPHOMA, MALIGNANT
LYMPHOMA, MALIGNANT
ADENOMA, PARS DISTAL
ADENOMA, PARS INTERM
LYMPHOMA, MALIGNANT
LYMPHOMA, MALIGNANT

LYMPHOMA, MALIGNANT

LYMPHOMA, MALIGNANT
PAPILLOMA, SQUAMOUS
FIBROSARCOMA, MALIGN
LIPOSARCOMA, MALIGNA
LYMPHOMA, MALIGNANT
SARCOMA, UNDIFFERENT
LYMPHOMA, MALIGNANT

LYMPHOMA, MALIGNANT
LYMPHOMA, MALIGNANT
LYMPHOMA, MALIGNANT
HEMANGIOSARCOMA, MAL
LYMPHOMA, MALIGNANT
LYMPHOMA, MALIGNANT
LYMPHOMA, MALIGNANT
PAPILLOMA, SQUAMOUS
HEMANGIOMA, BENIGN
OSTEOMA, BENIGN
LYMPHOMA, MALIGNANT
THYMOMA, BENIGN
ADENOMA, FOLLICULAR
LYMPHOMA, MALIGNANT
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.6732

8267

.7841
L1349
.6517
.8403
.3943

3918
4897
2333
6794

.2909
.0000
L7841
.5161

6820
1943

.0000
.8070
.2096
.0000
.9212
.3918
.8383

3943
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.0974
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0000  0.0891
3288
.1066
.6718 0.2532
.0000 0.3037
L0000 1.0000
9401 0.8050

0.3288
0.3288
6720 0.5098
7471 0.7302
1531 0.1429
7888 0.2386
8961 0.5801
3333 .
5479 1.0000
5479 1.0000
6976 0.6976
3288 .
5479 0.5479
5118 0.9095
6108 0.1258
2516 1.0000
0000 1.0000
3333
3288
4550 0.4264
0000 0.3952
5479 1.0000
7973 0.4153
0000 1.0000
.9636  0.6501
.9738 0.7050
L9113 0.3411
.0000 1.0000
.8961 0.8906
.3994  0.3912
.0000 1.0000
.0000  1.0000
.3288 .
.5369 1.0000
3333 .
0.3288
0.1066
.0000 0.5479
.8038  1.0000
.7037 1.0000
.7037 1.0000
.6976 0.2031
.8661  0.3809
.6108  0.5810
.0000  0.5510
.0000 1.0000
.3288
.0000 1.0000
.9293 0.6712
.0000 1.0000
.0000 1.0000
.8988  0.9740
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tongue LYMPHOMA, MALIGNANT 10 4 2 4 0.6302 0.7833 0.9496 0.7391
PAPILLOMA, SQUAMOUS [o] 0 0 1 0.1959 . . 0.3288
trachea LYMPHOMA, MALIGNANT 2 1 1 1 0.4806 0.7211 0.6976 0.6976
ureters LYMPHOMA, MALIGNANT 13 10 4 8 0.3798 0.2449 0.8761 0.3585
urinary bladder LYMPHOMA, MALIGNANT 10 7 4 7 0.2604 0.3707 0.7330 0.2957
uterus with cer ADENOCARCINOMA, MALI 4 2 0 1 0.7928 0.6710 1.0000 0.8684
ADENOMA, BENIGN 0 0 1 0 0.3918 0.3288
CARCINOMA, SQUAMOUS O 0 2 0 0.3918 0.1096
CHORIOCARCINOMA, MAL O 0 0 1 0.1959 . . 0.3288
FIBROMA, BENIGN 1 0 0 0 1.0000 1.0000 1.0000 1.0000
GRANULAR CELL TUMOR, O 0 0 1 0.1959 . 0.3288
HEMANGIOSARCOMA, MAL 3 5 4 1 0.7263 0.0986 0.1715 0.7984
LETOMYOMA, BENIGN 4 0 2 2 0.3336 1.0000 0.6443  0.6443
LETOMYOSARCOMA, MALI 2 2 0 2 0.2955 0.4194 1.0600 0.3952
uterus with cer LYMPHOMA, MALIGNANT 10 5 6 8 0.1126 0.6389 0.4609 0.1912
POLYP, GLANDULAR, BE 2 0 1 1 0.4088 1.0000 0.7006 0.7006
POLYP, STROMAL, BENI 16 4 5 2 0.9763 0.9576 0.8748 0.9940
SARCOMA, STROMAL, MA 4 4 7 i 0.6946 0.2773  0.0317 0.8661
vagina LYMPHOMA, MALIGNANT 7 3 1 4 0.3721 0.7293 0.9605 0.5040
POLYP, BENIGN [} 0 0 1 0.1959 . . 0.3288
zymbal's gland  CARCINOMA, ZYMBALS G O 0 1 0 0.3943 0.3333 .
LYMPHOMA, MALIGNANT 3 1 1 1 0.6079 0.8191 0.7984 0.7984
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Figure 1A: Kaplan-Meier Survival Functions for Male Rats
Male Rats
Kaplan—Meier Curve
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Figui-e 1B: Kaplan-Meier Survival Functions for Female Rats

Female Rats
Kaplan—Meier Curve
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Figure 2A: Kaplan-Meier Survival Functions for Male Mice
Male Mice

Kaplan—Meier Curve
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Figure 2B: Kaplan-Meier Survival Functions for Female Mice
Female Mice
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STATISTICSFILING CHECKLIST FOR A NEW NDA/BLA 1

NDA/BLA Number:202-811  Applicant: Forest Laboratories,

Inc.

Drug Name: Linzess NDA/BLA Type: Efficacy
(linaclotide)

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

Stamp Date: 8/9/11

Indication: the treatment of
IBS-C and chronic constipation

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

Content Parameter for RTF Yes | No | NA | Comments

1A | Paper Submission: Index is sufficient to locate necessary X EIECH,OH,IC

reports, tables, data, etc. Submission
1B | Electronic Submission: Indexing and reference links within X

the electronic submission are sufficient to permit

navigation through the submission, including access to

reports, tables, data, etc.
2 | ISS, ISE, and complete study reports are available X

(including original protocols, subsequent amendments, etc.)
3 | Efficacy was investigated for gender, racial, and geriatric X Pooled studies

subgroups investigated.

X

ISTHE STATISTICAL SECTION OF THE APPLICATION ISFILEABLE ? Yes

Content Parameter (possible review concernsfor 74-
day letter)

Yes

No

NA

Comment

Designs utilized are appropriate for the indications requested.

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

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

No efficacy
interim analysis

planned.

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

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

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

No sensitivity
analyses

Reference ID: 3025557




STATISTICSFILING CHECKLIST FOR A NEW NDA/BLA 2

Background

Ironwood Pharmaceuticals, Inc. submits this original NDA for linaclotide capsules, 145
pg and 290 pg, as an orally administered treatment for irritable bowel syndrome with
constipation (IBS-C) and chronic constipation (CC), pursuant to the requirement of
section 505(b)(1) of the Federal Food, Drug and Cosmetic Act, 21 CFR 314 and
supporting FDA guidelines. Ironwood and Forest are proposing LINZESS as the primary
proprietary name.

Linaclotide, a 14-amino acid synthetic peptide, is a potent and selective guanylate
cyclase-c (GC-C) receptor agonist structurally related to the endogenous guanylin peptide
family. Activation of the GC-C receptor results in an increase in both intracellular and
extracellular concentrations of cyclic guanosine monophosphate (cGMP). Elevation in
intracellular cGMP stimulates secretion of chloride and bicarbonate into the intestinal
lumen, through activation of the cystic fibrosis transmembrane conductance regulator
(CFTR) ion channel, resulting in increased intestinal fluid and accelerated transit.
Extracellular cGMP decreases the activity of pain-sensing nerves, which is thought to be
responsible for the observed reduction in visceral pain.

The sponsor has submitted two adequate and well-controlled studies (MCP-103-302) and
LIN-MD-31) for the irritable bowel syndrome with constipation (IBS-C) indication and
two adequate and well-controlled studies (MCP-103-303) and LIN-MD-01) for the
chronic constipation (CC) indication.

This review will focus two studies (MCP-103-302 and LIN-MD-31) for irritable bowel
syndrome.

All ADaM analysis datasets and study reports for this submission have been submitted in
electronic Common Technical Document (eCTD) format to the EDR at:
\Cdsesub1\evsprod\NDA202811\0000.

Reference ID: 3025557
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STATISTICS FILING REVIEW

NDA Number: 202811 Applicant: Ironwood Stamp Date: August 9,
Pharmaceuticals, Inc. 2011
Drug Name: Linaclotide capsules NDA Type: 505(b)(1) NDA Indication: CC

On initial overview of the Supplemental NDA application for RTF:

Content Parameter for RTF Yes | No | NA Comments

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

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

3 | Safety and efficacy were investigated for gender, racial, X
and geriatric subgroups investigated.

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

THE STATISTICAL SECTION OF THE APPLICATION IS EFILEABLE

Content Parameter (possible review concerns for 74- | ves | No NA | Comment
day letter)

Designs utilized are appropriate for the indications requested.

i

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

>

Interim analyses (if present) were pre-specified in the protocol X Not present
and appropriate adjustments in significance level made.
DSMB meeting minutes and data are available.

Appropriate references for novel statistical methodology (if X Not present
present) are included.

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

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

Reference ID: 3025094



STATISTICS FILING REVIEW

Background

Ironwood Pharmaceuticals, Inc. submits this original NDA for linaclotide capsules, 145 pg and
290 pg, as an orally administered treatment for irritable bowel syndrome with constipation (IBS-
C) and chronic constipation (CC), pursuant to the requirement of section 505(b)(1) of the Federal
Food, Drug and Cosmetic Act, 21 CFR 314 and supporting FDA guidelines. Ironwood and
Forest are proposing LINZESS as the primary proprietary name.

Linaclotide, a 14-amino acid synthetic peptide, is a potent and selective guanylate cyclase-c (GC-
C) receptor agonist structurally related to the endogenous guanylin peptide family. Activation of
the GC-C receptor results in an increase in both intracellular and extracellular concentrations of
cyclic guanosine monophosphate (cGMP). Elevation in intracellular cGMP stimulates secretion
of chloride and bicarbonate into the intestinal lumen, through activation of the cystic fibrosis
transmembrane conductance regulator (CFTR) ion channel, resulting in increased intestinal fluid
and accelerated transit. Extracellular cGMP decreases the activity of pain-sensing nerves, which
is thought to be responsible for the observed reduction in visceral pain.

The pivotal study designs were discussed during the end of phase 2 (EOP2) meeting held on May
15, 2008. The FDA agreed with using Rome II instead of Rome III criteria in enrollment and the
primary endpoint. However, the FDA objected the sponsor proposal of including a four-week
Randomized Withdrawal Period in only one of the two phase 3 efficacy trials for each indication
to meet the Agency’s request to assess the rebound effect of linaclotide. The format and content
of the NDA submission was discussed at the pre-NDA meeting held on March 22, 2011.

The study data in the CDISC-SDTM 3.1.2 format and the analysis datasets in the CDISC ADaM,
as well as the study reports for this submission have been submitted in electronic Common
Technical Document (eCTD) format to the EDR at: \Cdsesub1\evsprod\NDA202811\0000.

Overview of studies

Clinical development of this new molecule entity (NME) product was conducted under IND
63,290 by Ironwood Pharmaceuticals, Inc. and Forest Laboratories, Inc. This NDA submission
contains data from the clinical development program, which is comprised of eleven completed
studies (three phase 1 studies, two phase 2a studies, two phase 2b studies, and four phase 3
studies) and two ongoing open-label long-term safety clinical studies, all conducted in North
America. A reported total of 75 healthy subjects and 4370 patients with IBS-C and CC have
received at least one dose of linaclotide by Oct. 11, 2010. Among the data included are results
from four phase 3 randomized, placebo-controlled, double-blind safety and efficacy trials (two in
patients with IBS-C and two in CC patients) as well as from two phase 2b dose-ranging studies
(one in each population) that support the safety and efficacy of linaclotide in the treatment of
IBS-C and CC. This reviewer will evaluate CC indication and Dr. Milton Fan will evaluate IBS-
C indication.

The four phase 2 and four phase 3 studies are summarized in the table below:
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STATISTICS FILING REVIEW

Type of Study ID | Obijective(s) of the Study Test Product(s); Dosage Number of Subjects Study Duration of
Study Study Design and | Regimen; Route of Subjects | Treatment
Type of Administration
Control
Safety and | MCP- Evaluation of safety Phase 2a, R, | 97, 290, 966 ug Lin, or PBO; QD; | 42 (12 Lin 97 pg, 10 Patients 14 days
PD 103-004 | and PD of multiple DB, PC, PG | multiple oral dose (liquid Lin 290 pg, 10 Lin 966 | with CC
doses of Lin solution) pg, 10 PBO)
Safety, MCP- Evaluation of dose- Phase 2b, R, | 72, 145,290, 579 pg Lin, or PBO; | 309 (59 Lin 72 pg, 56 Patients 28 days
Efficacy, 103-201 | ranging safety, DB, PC, QD; multiple oral dose (capsule) | Lin 145 pg, 62 Lin 290 | with CC
and Dose efficacy, and dose DRF, PG ug, 63 Lin 579 pg, 69
Response response of multiple PBO)
doses of Lin
Efficacy MCP- Evaluation of efficacy | Phase 3, R, 145, 290 pg Lin, or PBO; QD; 643 (217 Lin 145 pg, Patients 16 weeks (12
and Safety | 103-303 | and safety of multiple | DB, PC, PG | multiple oral dose (capsule) with | 217 Lin 290 ug, 209 with CC | weeks DB +4
doses of Lin RW PBO) weeks RW)
Efficacy LIN- Evaluation of efficacy | Phase 3, R, 145, 290 pg Lin, or PBO; QD; 633 (213 Lin 145 pg, Patients 12 weeks
and Safety | MD-01 and safety of multiple | DB, PC, PG | multiple oral dose (capsule) 205 Lin 290 pg, 215 with CC
doses of Lin PBO)
PD MCP- Evaluation of dose- Phase 2a, R, | 97, 966 pg Lin, or PBO; QD; 36 (12 Lin 97 pg, 12 Patients 5 days
103-005 | ranging PD of multiple | DB, PC, PG | multiple oral dose (liquid Lin 966 pg, 12 PBO) with
doses of Lin solution) IBS-C
Safety, MCP- Evaluation of dose- Phase 2b, R, | 72, 145,290, 579 pg Lin, or PBO; | 420 (79 Lin 72 pg, 82 Patients 12 weeks
Efficacy, 103-202 | ranging safety, DB, PC, QD; multiple oral dose (capsule) | Lin 145 pg, 85 Lin 290 | with
and Dose efficacy, and dose DRF, PG pg, 89 Lin 579 ng, 85 IBS-C
Response response of multiple PBO)
doses of Lin
Efficacy MCP- Evaluation of efficacy | Phase 3, R, | 290 ug Lin or PBO; QD; multiple | 805 (402 Lin 290 pg, Patients | 26 weeks
and Safety 103-302 | and safety of multiple | DB, PC, PG | oral dose (capsule) 403 PBO) with
doses of Lin IBS-C
Efficacy LIN- Evaluation of efficacy | Phase 3, R, 290 ug Lin or PBO; QD; multiple | 802 (406 Lin 290 pg, Patients 16 weeks (12
and Safety | MD-31 and safety of multiple | DB, PC, PG | oral dose (capsule) with RW 396 PBO) with weeks DB + 4
doses of Lin IBS-C weeks RW)

CC = chronic constipation; DB = double-blind; DRF = dose-range-finding; IBS-C = irritable bowel syndrome with constipation; Lin = linaclotide; PBO = placebo; PC = placebo-
controlled; PD = pharmacodynamics; PG = parallel-group; QD = once daily; R = randomized; RW = randomized withdrawal;
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