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NDA #: 20-210/Drug Class 1S

Applicant: Janssen Research FoundatiWn

Drug: Cisapride (Trade Name: Propulsi

Indication: Treatment of symptoms of gast phageal reflux
disease (GERD) . r
F .o
Volumes Reviewed: 1.1, 1.88 - 1.92, 1.94 - 1.98, 1.100 - 1.104

August 29, 1991
b

This review addressesithe efficacy of cisapride from the two U. s.
studies # 1201 and # 1203, and efficacy data from the Multicenter
study # 121-5. :

The issues in this review have been discussed with the medical
officer Dr. Andre DuBois, M.D. -
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I U.S. STUDY #1201 (Protocol 51, 619/1201)

1.1 STUDY DESIGN

This was a randomized, multicenter, double-blind, placebo
controlled trial with two doses (10 mg and 20 mg) of cisapride in
the treatment of symptoms of gastroesophageal reflux disease
(GERD) . The patients were treated with cisapride 10 mg or 20 mg or
placebo as two tablets QID, given 30 minutes before each meal and
at bedtime for a period of twelve weeks. A total of 14 centers
participated. The protocol called for 15 to 20 patients per center
for an estimated 180 patient population. There was no indication
that any stratification was used in this trial.

Patients qualified for this trial if they
-- were ambulatory

~-- were diagnosed aﬁd confirmed to have gastroesophageal
reflux disease by endoscopy

~- had a grade 1 orihigher macroscopic finding

-~ had a positive Bérnstein test
-- exhibited moderaﬁe to severe day and night heartburs :
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during the screening visit

-- had symptoms for at least 3 months

-=- free of active ulcer disease, anatomic obstruction,
infections or| inflammations of the small and large !
intestines. ¢

Patients did not '
conditions: !

i

qualified if they had any of the following

. .4
-- 1nfectious esophagitis, esophagitis causéd by exogenous
acidic or alkaline substances, Barrett's esophagus ¢

—- grade 0 esophagitis or peptic stenosis -

—-- had prior gastric surgery other than appendectomy or ,
cholecystectomy ‘

-- had significant cardiovascular, renal or hepatic
impairment or'were on renal analysis

-=- pregnant females

-- had a'historyﬁof seizure, worked during the night, were
known to use street drugs or required daily use of non-
steroidal anti-inflammatory drugs.

Qualifying patients, after a two week compliance and eligibility
pPhase (see Table 1a), were randomized in a double-blind fashion
into placebo or cisapride 10 mg or cisapride 20 mg group. The
randomization was done by assigning the patients a 4-digit computed
generate random number.

Patients were allowed to take Maalox (antacid) on a prn basis, each
~ patient maintainedi!a daily diary which included antacid usage.

Table 1a shows the schedule of evaluations for each patient.
Patients evaluations included symptom assessments, diary, overall
assessments, global assessments, endoscopies, biopsies, Bernstein
test, lower esophageal sphincter pressure (LESP) measurements,
clinical labs, physical exam and EKG. These evaluations were done
at baseline, week 4, week 8 and at week 12. This table also
contains the summary of patient dispositions and demographics.

Primary Efficacy Eﬂdpoints'
The primary efficaéy parameters listed in the protocol are:

a) daytime and nighttime heartburn assessments
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b) the number qf daytime and nighttime maalox tablets consumed

c) global assesgments.

]
Symptom related efficacy endpoints were assessed by both patient
and investigator. For patient's assessment, the patient recorded in'
a daily diary the intensity of each symptom (heartburn daytime,
heartburn nighttime, regurgitation daytime and regurgitation
nighttime) on a 100 mm visual analog scale of 0 to 100 where 0 was
"none" and 100 was. the "worst ever had*. The patient also recorded
Maalox tablete taken on the same daily diary, Por qlnvcctigator
assessment, at each visit, the investigator 4dgked the patient to
rate the overall intensity of the aforementioned symptomsfsince the
last visit on a rlumerical scale of 0 ("none") to 10 ("worst ever
had"). : Q -

Sample Size Estimation
A sample size of ﬂ80 randomized patients with 60 evaluables in each
treatment group was planned. With 60 patients per treatment group,
80% power was postulated to detect a difference of two units on the
investigator's asgsessment for nighttime heartburn. -

1.2.0 SPONSOR'S MALYSIS METHODS & RESULTS
1.2.1 Analysis Meﬁhods and Group Comparability
The efficacy analises were performed

1) by the intent-to-treat (ITT) principle,
2) for the evalgable subset

3) for the subgroup of patients formed by the baseline
endoscopic grade (subgroups formed were: grade 1 only, grade
2 to 4, and grade 4 only).

4
The sponsor reported 2-sided p-values for treatment comparisons
(between cisapride doses and placebo) as significant if 2-sided

P<.05 and marginally significant if 2-sided p was between .05 and

.10.

A total of 182 patients were randomized; 60 in the placebo, 63 in
the 10 mg and 59 in the 20 mg cisapride group. The ITT analysis
excluded 6 patients (3 placebo, 3 cisapride), because these
patients did not have any efficacy data. The middle part of Table
la summarizes pat;Lnt dispositions and patient dropouts by reasons.

(
)

The three treatment groups were comparable with respect to
demographic characteristics (see bottom part of Table 1a). The mean
- age of patients was 44.4 years. Sixty-four percent of tRese were
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males, 93.5% white, 5.5% black and 1% Hispanic. The mean GERD
symptom duration was 8.4 years.

-,y

1.2.2 Sponsor's Heartburn Results/ITT & Efficacy Subset

Tables 2a summarizes the patient's and investigator's mean daytime ~—
and nighttime heartburn intensity assessments significant findings
by the sponsor's ITT principle and for. the evaluable subset.

For daytime and nighttime, significant ana ma;ginallf?significant
results in favor of cisapride were as follows: ° v

Daytime Heartburn Results

2-sided p* (significant, marginally significant):
ITT wk4 ¥ wks8 wkl2 endpoint **

10 mg vs pl: :
patient .024 - .063 -
invest. - - .057 -

20 mg vs pl:
patient - - - -
invest. - - - -

Efficacy

10 mg vs pl: _ ’
patient .027 - .057 .089
invest. - " - . 055 .071

20 mg vs pl:
patient
invest. - _ - - -

"*" p-values<.10 (adjusted for baseline and investigator) in favor

of drug.
"xx" patient's final assessments during double-blind treatment. -
"-" p-value not even marginally significant (not reported)

} =




emarg oy mrw gu. > ¢

&ﬁ&ﬂhgdyﬁwﬁ.w

Nighttime Hearthbu esults

R—

2-sided p* (significant, marginally significant)
wk4 wk8 wkil2 endpoint**

10 mg vs pl:
patient
invest.

20 mg vs pl:
patient
invest.

Efficacy

10 mg vs pl:
patient .044
invest. .070

20 1rg vs pl:
ratient
invest.

"x" p-values<.10 (adjusted for baseline and investigator) in favor

<f drug.
"x#+" patient's Tinal assessments during double-blind treatment.
"-"  p-value ;.>C even margirally significant (not reported)

1.2.3 Sponsor's Subgroup Anaivses For Heartburn

The sponsor's results for the subgroup analyses (by baseline
endoscopic grade) for daytiwe and nighttime heartburn are
summarized in Tables 3a and 4a.

For davtime and nighttime heartburn, significant and marginally
significant results in favor of cisapride were:
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Daytime Heartburp Results
2-sided p* (significant, marginally significant) -
Subgroup wk4 wk8 wkiz endpoint*x* 0
Grade 1
10 mg vs pl:
patient - . 050 L0 -
invest. - - .03J - .
7
20 mg vs pl: i
patient - - - -
invest. - - - -

Grade 2 to 4

10 mg vs pl:
patient .090 - - -
invest. - - - . 049

20 mg vs pl:
patient - - - -
invest. - - - -

Grade 4

10 mg vs p1l:
patient - .058 . .054 .055

L invest. - - - -

20 mg vs pl:
patient - .006 .030 .065
invest. - - - - _J

"*" p-values<.10 (adjusted for baseline and investigator) in favor

of drug. _ :
"kk" Hatient's final assessments during double~blind treatment.
"-" p-value not eéven marginally significant (not reported)
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Nighttime Heartburn Results

2-sided p* (significant, marginally significant)

wk4 wk8 wkl2 endpoint**

Grade 1
10 mg vs pl:

patient - - .081 -

invest. - - .035 -
20 mg vs pl: -1 £

patient - .- - -

invest, - - - -

Grade 2 to 4

10 mg vs pl:
patient - ’ - - -
invest. - - : .078 .006

20 mg vs pl:
patient - - - -
invest. - - - -
Grade 4
10 mg vs pl:
patient . 051 .002 .002 .001

invest. - - .017 .027

20 mg vs pl:
patient - .002 .004 .003
invest. - - .068 -

"*" p-values<.10 (adjusted for baseline and investigator) in favor
of drug.

"**" patient's final assessments during double-blind treatment.

"-"  p-value not even marginally significant (not reported)

1.2.4 sponsor's ITT & Subgroup Analyses for Maalox intake

The sponsor's mean (daily) Maalox intake results were as follows.
Significant or marginally 2-sided p-values were claimed at week 4
for the ITT and the efficacy subset, and at week 4 and week 8 for
the subgroup analyses.
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NN average # of patients across different visits.
"p(#)" is 2-sided p-value placebo versus cisapride at week # ()
-" p-value not even marginally significant

The mean Maalox results for the efficacy subset were similar to
those of the ITT principle.

Mean Maalox Intake and 2-sided p

ITT

daytime N=* wk4 wk8 wkl2 endpoint p(#) .

placebo 54 1.5 1.5 1.3 1.7

10 mg 55 1.5 1.5 1.3 1.3 -

20 mg 51 2.3 1.9 1.8 2.2 -

Nighttime .

Placebo 54 1.2 1. 1.1 1.4 -,

10 mg 55 1.3 1.4 1.1 131 - .025(4)

20 mg 51 1.5 1. 1.4 1.6 «048(4)

Subgroup:

Grade 1 . .

daytine

placebo 26 1.3 1.5 1.2 1.7

10 mg 15 1.1 0.7 0.8 0.8 -

20 mg 17 1.7 1.7 1.7 1.7 .067(8)

Nighttime

Placebo 25 1.2 1.3 1.0 1.5

10 mg 15 0.8 0.5 0.6 0.6 -

20 mg 17 0.7 0.8 0.9 0.9 -

Grade 2 to 4

daytime

placebo 28 1.7 1.5 1.5 1.6

10 mg 40 1.7 1.7 1.5 1.5 L0777 (4)

20 mg 33 2.7 2.0 1.8 2.5

Nighttime

Placebo 28 1.2 1.4 1.2 1.3

10 mg 40 1.5 1.7 1.2 1.3 .042(4)

20 mg 33 1.9 1.7 1.6 1.9 -~

Grade 4

daytime

placebo 2 1.2 1.6 1.6 1.6

10 mg 9 3.1 3.5 2.5 2.6 -

20 mg 10 2.8 2.2 1.9 2.5 .024(8)

Nighttime

Placebo 2 1.8 2.4 2.5 2.5

10 mg 9 2.4 2.6 1.6 2.0

20 mg 10 2.1 1.8 1.2 2.0 .060(8)
.060(12)
.088 (end)




3y '--mw-  —

RS R R e

1.2.5 Sponsor's Global Evaluations Results/ITT & Effici.cy Subset

Below is a summary of the significant and marginally 51gn1f1cant
results for the global evaluations. For the magnitude of the
effects, see Tables 5a and 6a. \

N
Global Assessments: 2-side p-values Results
1 (Cisapride vs placebo) 4
{ITT 10 _mg 20 mg ’
Invest. - -
Patient .061 -
|Evaluable
Invest. .081 -
Patient .036 -

"-¢ p-value not even marginally significant

1.3 REVIEWER'S EVALUATIONS & COMMENTS/ STUDY #1201

Heartburn Results for 10 mg

The results summarized in section 1.2.2 (based on ITT and efficacy
methods) suggest that the 10 mg dose was effective in the treatment
of heartburn symptoms of GERD.

The ITT and efficacy subset results at week 12 were significant in
favor of the 10 mg dose for the nighttime symptoms. The ITT and
efficacy subset results at week 12 were only borderline significant
in favor of the 10 mg dose for the daytime symptoms. However, a
repeated measures analysis of variance showed a significant p=.038
in favor of the 10 mg dose davytime symptoms for patient's
assessments.

2-sided p, placebo vs 10 mg (Repeated Measures 2Analyses)

Inv (day) Pat (day) Inv (night) Pat (night)
2-sided p .039 .019 -

For details regarding the repeated measures analysis, see Table
S1/1201.

- .
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Heartburn Results for 20 mg

Surprisingly, for this study, both the efficacy and ITT analyses dq
not suppcrt the effectiveness of the 20 mg dose in reducing the
symptoms of heartburn. None of the comparisons (see the summary of:
results in section 1.2.2, page 4}, either by the ITT principle or
for the efficacy subset, were even marginally significant; all p-
values were greater than .10. Also, the subgroup of patients with
endoscopic grades of 2 to 4 did not produce any significant or
marginally significant results in favor of the 20 ng dose (see
section 1.2.3, page 5, and the middle part of -Tables 3a and 4a).

However, for the subgroup of patients with endoscopic grade of 4,
there are analyses results in favor of the 20 mg dose (see section
1.2.3 and bottom portion of Tables 3a and 4a). Howcver, in this
analysis for grade 4 patients, there were only 2 patients in the
placebo group and 9 - 12 patients in the 20 mg group. The fact that
this analysis is a subgroup analysis and there are only 2 patients
in the placebo group, do not statistically establish the
effectiveness of the 20 mg dose for this trial.

Antacid Usage

Based on mean Maalox intake data (see table on page 6), the
sponsor's claimed significant reduction in antacid usage in the
cisapride than in comparison to that for placebo:

"the cisapride 10 mg group had significantliy (p=.02) larger

reduction than placebo at week 4, ... . In addition, the 10 mg
group nad a significantly larger reduction than the cisapride
20 mg group at endpoint (p=.04), ...". [page 020-00151 of the
NDA] :

However, the review of the cumulative antacid usage data did not
support this hypothesis of less antacid usage in the cisapride
groups (see the table below). However, this reviewer's analyses on
adjusting for the effect of antacid usage did not alter the
efficacy results for heartburn symptoms.

End of Double-Blind (Week 12)

Cumulative Placebo 10 mg 20 mg Total

Usage>201 38(34%) 42(37%) 33(29%) 113(100%)

200<Usage<481| 15(35%) 13(30%) 15(35%) 43(100%)
[ Usage>480 5(24%) 7(33%) 9(43%) 21(100%)
f

Total 58(33%) 62(35%) 57(32%) 177

Mantel-Haenscel chisquare=1.496, 2-sided p=.473.

'
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Glokhal Evaluations

The results in section 1.2.5 {for the ITT and efficacy) analyses
support the hypothesis that the 10 mg dose is effective in thigd
trial; for patient's assessments p=.036 in favor of the drug fon
the evaluable subset analysis and p=.061 for the ITT principle.

There were no significant br marginally significant results for the
20 mg dose. . '

-
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II U.S. STUDY #1203 (Protocol 51, 619/1203)

2.1 Study Design

This was a randomized, multicenter, double-blind, placebo
controlled trial of two doses (10 mg and 20 mg) of

cisapride in the treatment of symptoms of gastroesophageal

reflux disease (GERD). The patients were treated with cisapride 10
mg or 20 mg or placebo as two tablets QID, given 30 minutes before
each meal and at bedtime for a period of twelve weeks. Protocol
called for 12 centers with 12 to 18 patients per center for an
estimated total) of 180 patient population. There was no indication
that any stratification was used.

Inclusion/Exclusion Criteria

Same as for U. S. 1201 (already discussed).

Table 1b shows the schedule of evaluations for each patients.
Patients evaluvations included symptom assessments, diary, overall
assessments, global assessments, endoscopies, <clinical 1labs,
physical exam and EKG. These evaluations were done at baseline,
week 4, week 8 and at week 12. This table also contains the summary
of patient dispositions and demographics.

Primary Efficacy Parameters

Same as for U. S. study 1201 (already discussed).

Sample Size Estimation

A sample size of 180 randomized patients with 60 evaluables in each
treatment group was planned. With 60 patients per treatment group,
80% power was postulated to detect a diflference of two units on the
investigator's assessment for nighttime heartburn.
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2.2.0 Sponsor's Analysis Methods & Results

2.2.1 Anal?ses Methods and Group Comparability ' \
The efficacy analyses were performed

1) by the intent-to-treat {ITT) principle,

2) for the evaluable subset R

3) for the subgroup of patients formed by the:baseliﬁb endoscopic
grade (subgroups were: grade 1 only, grade 2 to 4, and grade 4
only) .

The sponsor reported 2-sided p-values for treatment comparisons
(between cisapride doses and placebo) as gsignificant if 2-sided
p<.05 and marginally cignificant if 2-sided p was between 05 and
.10.

A total of 177 patients were randomized; 60 in the placebo, 56 in
the 10 mg cisapride and 61 in the 20 mg cisapride treatment groups.
The ITT analyses excluded 6 patients (one placebo, 5 cisapride),
because of lack of any efficacy data for these patients. The
middle part of Table 1b provides a summary of patient dispositions
and patient dropouts by reasons.

The three treatment groups were comparable with respect to
demograghic characteristics (see bottom part of Table 1b). The mean
age of patients was 44.7 years. Fifty-five percent of the patients
were males, 88% white and 9.7% black. About three percent were
Hispanic. The mean GERD symptom duration was 8.1 years.

Zz.2.2 Sponsor's Heartburn Results/ITT & Efficacy Subset
Table 2b summarizes the patient's and investigator's mean daytime

and heartburn intensity assessments findings by the sponsor's ITT
principle and for the evaluable subset.

For daytime and nighttime, significant and marginally significant

results in favor of cisapride were as follows:

- ome—n =
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2-sided p* (significant, marginally significant) i
wk4 wk8 wkl2 endpojint**
ITT
10 mg vs pl:
patient .079 - - -
invest .010 - - . -
20 mg vs pl: _x e
patient .022 .017 .008 . .033
invest .002 .011 .011 .028
Efficacy
10 mg vs pl:
patient . 087 - - -
invest .026 - - -
20 mg vs pl:
patient .026 .016 .006 .038
invest .001 .014 .008 .018
Nighttime Heartburn Results
2-sided p* (significant, marginally significant)
wk4 wk8 wkl2" endpoint**
ITT
10 mg vs pl:
patient .008 - .086 -
invest - - - -
20 mg vs pl:
patient .034 .020 .003 .029
invest - - .009 -
Efficacy
10 mg vs pl:
patient .013 - .082 -
invest - - - -
20 mg vs pl:
patient .031 .017 .002 .028
invest - - .015 -
"*"p-values<.10 (adjusted for baseline and investigator) in faver

of drug.

"+**" patient's final assessments during double-blind treatment.

p-value not even marginally significant (not reported).
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2.2.3 Sponsor's Subgroup Analyses For Heartburn

The sponsor's results for the subgroup analyses (by baseline
endoscopic grade) for daytime and nighttime heartburn are
summarized in Tables 3b and 4b).

For daytime and nighttime heartburn, significant and marginally
significant results were: -

K

’’

Daytime Heartburn Results

2-sided p (significant, marginally significant)
{Subgroup wk4 wk8 wkl2 endpoint
Grade 1 ‘
10 mg vs pl:

patient - - - -

invest - - - -

20 mg vs pl:
patient - - - -
invest - - - -

Grade z to 4

10 mg vs pl:
patient .044 - .024 .081
invest .019 - - -

20 mg vs pl:
patienc .038 .025 .003 .023
invest .025 .011 .003 .060

Grade 4

10 mg vs pl:
patient - - - -
invest

20 mg vs pl:
patient - - - -
dnvest - - - -

"x" p-values<.10 (adjusted for baseline and investigator) in favor

of drug.
"x%" patient's final assessments during double-blind treatment.
-1  p-value not even marginally significant not reported ’
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't | Nighttime Heartburn Results ' \
| 8
2-sided p (significant, marginally significant) .
wk4 wk8 wkl2 endpoint <
Grade 1 \‘—-/1
10 mg vs pl:
patient - - - -
invest - - - -
\ : -~ 2
20 mg vs pl: -
patient - - - -
| invest - - - -
| Grade 2 to 4
l 10 mg vs pl:
patient .006 - .010 .067
invest - - - -
20 mg vs pl:
patient .064 .065 .004 .044
invest - - .004 .084
Grad~ 4
10 my vs pl:
patient - - - -
invest - - - -
20 mg vs pl: .
patient - .094 - -
invest - - - - |
"*" p-values<.1l0 (adjusted for baseline ana investiyator) in favor 1
of drug. \
"x*" patient's final assessments .during double-blind treatment.
"-" p-value not even marginally significant not reported
2.2.4 Sponsor's ITT & Subgroup Analyses for Maalox intake
For thee mean (daily) Maalox intake, the sponsor claimed
significant results in favor of the drug as follows:
1) Less antacid usage for both the 10 and 20 mg dose for nighttime
heartburn at week 4 and 12, '
2) Less antacid usage for the 20 mg dose for davtime heartburn.
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Mean Maa)ox Intake and 2-sided p
ITT \
daytime N*  wk4 wk8 wk12 endpoint p(#) :
placebo 56 2.0 1.7 1.9 1.8 —
10 mg 50 1.6 1.5 1.5 1.5
20 mg 53 1.3 1.3 1.0 1.0 .022(4)

- .040(12)
| . 4, .056(end)
Nighttime -

Placebo 656 1.3 1.1 1.3 3.2 "
10 mg 50 0.9 0.9 0.7 0.8 <.045{4,12,end
20 mg 53 1.3 i.l 1.2 1.2 ".034(4)
.071(12)
Subgroup: .,
Grade 1
|daytime Nx* wk4 wk8 wklz endpoint p(#)
pLacebo 28 1.3 1.1 1.1 1.1
10 mg 17 0.6 0.7 0.6 0.6 -
20 mg 13 0.8 0.5 V.4 0.5 - -
Nighttine
Placebo 28 11 1.1 1.0 1.0
10 mg 17 0.8 0.9 0.8 0.8 -
20 mg 17 1.2 1.1 1.3 1.3 -
Grade 2 to 4
daytime N* wk4 wk§ wkl2 endpoint
placebo 29 2.7 2.4 2.6 2.4
10 ng 33 2.2 1.9 2.0 2.0 -
20 mg 41 1.5 1.5 1.2 1.2 .017(4)
.031(12)
Nighttime
Placebo 29 1.4 1-1 . 1.5 1.4
10 mg 33 1.0 0.8 0.6 0.7 .044 (4,12
20 mg 41 1.3 1.2 1.1 1.2 .063(12)
Grade 4
daytime N* wk4é wk8 wkl2 endpoint
placepo 5 1.5 1.0 0.9 1.0
10 mg 6 1.5 1.5 2.3 1.9 ~
20 mg . 7 2.2 1.6 1.5 1.5 - .
Nighttime
Placebo 5 2.2 1.4 1.4 1.4
10 mg 6 2.7 2.7 3.5 2.9 -
20 mg 7 3.7 3.0 3.0 3.0 - N
S .067(12)
| : , .OBS(&ndLJ

"N*" average # of patients across time points.
"p(#)" is 2-sided p-value placebo versus cisapride at W%?K # ()

I




17

The mean Maalox results for the efficacy subset were similar.
)
)

2.2.5 fponsor's Global Evaluations Results/ITT & Efficacy Subset

v

Below is a summary of the significant and marginally significant N—
results for the global evaluations. For the magnitude of the '
effect, see Tables Sb and 6b. .

e
€4

Global Assessments 2-side p-values Resulfts

lxTT 10 mg 20 mg -
Investigator - .006
Patient - . 009 :

1 Evaluable
Investigator - .003

Patient - .006

"~ p-value not even marginally significant

2.3 REVIEWER'S EVALUATIONS & COMMENTS/ STUDY #1203)

Heartburn Results for 20 mg

The results summarized in secticns 1.2.2 (based on ITT and efficacy
methods) suggest that the 20 mg dose was effective in this trial in
the treatment of GERD related symptoms of heartburn.

The repeated measures analysis (Table 51/1203) also support the

effectiveness of the 20 mg dose for this trial. -

1. According to the repeated measures analyses the 20 mg dose was
superior to placebo for daytime and nighttime symptoms of
heartburn.

2-sided p, placebo vs 20 mg (Repeated Measures Analyses)

Inv (day) Pat (day) Inv (night) Pat (night)
2-sided p .002 .007 .014 .002

- .
- s
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Heartburn Results for 10 mg

For the relief of daytime symptoms, the 10 mg dose did not give any
evidence of effectiveness either by the patient's or by the
investigator's evaluations. The p-values for the I~T, efficacy and \
for the global analyses were not statistically significant in favor ~—
of the 10 mg dose. For the daytime symptoms, only the subgroup of
patients with endoscopic grade 2 to 4 for the patient evaluations
showed some activity in favor of the 10 mg dose.
- 3

Daytime/Patien% & Investigator

Sponsor's 2-sided p, placebd vs 10 mg

ITT Principle'

wk4 wk8 wkl2
Patient .079 - -
Investi. .010 - -

Efficacy Analyses

] patient .087 - -

t Investi. .026 - -

For the relief of nighttime symptoms, there are some activities in
L favor of the 10 mg dose by the patient's evaluations but not
according to the investigator's evaluations. For patient's
evaluations, poth the ITT and efficacy subset analyses gave
consistently borderline significant results. The subgroup analysis
(patients with endoscopic grade 2 to 4) gave significant p-values
(p=.010 for patient's evaluations).

Nighttime/Patient & Investigator

Sponsor's 2-sided p, placebo vs 10 mg
ITT Principle
wk4 wk8 wKkl2
Patient .008 - .086
Investi. - - -
F Efficacy Analyses
Patient .013 - .082
Investi. - - - P i
1 J
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Thus, although the efficacy data showed some results in favor of
the 10 mg dose, in this reviewer's assessment, this statistical
evidence is not consistent (patient versus investigator) and
substantial to convincingly conclude that the 10 mg dose was
effective in this study. )

Results for Antacid Usage

Based on mean Maalox intake data (see table on ge 6), the
sponsor's claimed significant (nighttime) reductiol in antacid
usage in the cisapride than in the placebo group: :

"the cisapride 10 mg group had significantly (p=.03) larger
reduction than placebo at week 4 and the cisapride 20 mg group
had significantly larger reduction than placebo at week 4
(p=.01), week 12 (p=.04), ...". [page 020-00163 of this NDA].

However, the review of the cumulative antacid usage data supports
this hypothesis of less antacid usage only for the 20 mg when
compared to placebo (2-sided p = .036). However, this reviewer's
analyses adjusting for the effect of antacid usage did not alter
the results for the heartburn symptoms

End of Double-Blind (Week 12)

Cumulative Placebo 10 mg 20 mg Row Total
Usage>201 36(32%) 38(34%) 39(35%) 113(100%)
200<Usage<481| 11(28%) 11(28%) 17 (44%) 39(100%)

' Usage>480 10(56%)| .6(33%) 2(11%) 18(100%)
Total 57(34%) 55(32%) 58(34%) 170

Mantel-Haenszel chisquare=6.690, p=.035

End of Double-Blind:placebo vs 10 mg (Week 12)

Cumulative Placebo 10 mg

Usage>201 36(49%) 38(51%) 74
200<Usage<481| 11(50%) 11(50%) 22
Usage>480 10(63%) 6(38%) 16
Total 57(51%) 55(49%) 112

Mantel-Haenszel chisquare=1.010, p=.604 - -
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End of Double-Blind:placebo vs 20 mg (Week 12)

Cumulative Placebo 20 mg '\
Usage>201 36(45%)| 39(52) 75 .
200<Usage<481| 11(39%) 17(61%) 28
Usage>480 10(83%) 2(17%) 12
Total 57(50%) 55(50%) - 115 ‘
< e/
Mantel-Haenszel chisquare=6.672, p=.036 -~ R4 {

Global Evaluations

The results in section 2.2.5 (for the ITT and efficacy) analyses
support the hypothesis that the 20 mg dose was effective in this
trial, but that the 10 mg dose was not effective. .

The 10 mg dose was also shown to be effective in this trial for the 1
efficacy subset, but not by the ITT principle (see table in section
2.25). ) : 1

III MULTICENTER STUDY #121-5, 851-2 (Protocol 51, 619/121-5, 851)

3.1 S8tudy Design

This was a randomized, multicenter, double-blind, placebo
controlled trial of cisapride (10 mg dose) in the treatment of
symptoms of gastroesophageal reflux disease (GERD). The patients
were treated with cisapride 10 mg or placebo as one tablet QID,
given 30 minutes before each meal and at bedtime fcr a period of
eight weeks. A total of 7 centers participated. The protocol called
for an estimated 100 patient population.

Inclusion/Exclusion Criteria

See ‘U. S. studies (already discussed).

Qualifying patients, after a two week compliance and eligibility
phase (see Table 1c), were randomized in a double-blind fashion
into placebo or cisapride 10 mg group. The randomization was done
by assigning the patients a 4-digit computer generated random
number. :

Pat%ents were allowed to take Maalox (antacid) on a prn basis, each
patient maintained a daily diary which included antacid usage.

Table 1c shows the schedule of evaluations for each- patent.
Patients avaluations included symptom assessments, diary, overall
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assessments, global assessments, endoscopies, biopsies, Beinstein
test, manometry, -pH probe, lower esophageal sphincter pressure
(LESP) measurements, clinical labs, physical exam and ECG. Theseg
evaluations were done at baseline, week 4, week 8 and at week 10 as
shown in the table. This table also contains the summary of patient
dispositions and demographics. .

Primary Efficacy Parameters

Same as U. S. studies (already discussed) . R 3

Sample Size Estimation

A sample size of 100 randomized patients with 60 evaluables in each
treatment group was planned. With 60 patients per treatment group,
80% power was postulated to detect a difference of two units on the
investigator's assessment for nighttime heartburn. B

3.2.0 SPONSOR'S ANALYSIS METHODS & RESULTS

3.2.1 Analysis Methods and Group Comparability -
The efficacy analyses were performed

1) by the intent-to-treat (ITT) principle,

2) for the subgroup of patients formed by pre-treatment patient
characteristics (the groups formed were patients with LESP(<=18)
at baseline, patients without esophageal ulcer at baseline and
severe heartburn at pre-treatment:>30 on 0-100 analogue).

The sponsor reported 2-sided p-values for the treatment effect
significant if 2-sided p<.05 and marginally significant if 2-sided
p 1s between .05 and .10.

A total of 147 patients were randomized; 71 in the placebo and 76
in the cisapride treatment group. The ITT analyses excluded 2 .
patients (both in the placebo group), because these patients did
not have  any efficacy data. The middle portion of Table 1c
summarizes patient disposition and patient dropouts by reasons.

The two treatment groups were comparable with respect to
demographic characteristics (see bottom part of Table ic). The mean
age of patients was 47.4 years. Seventy-six percent of these were
males, 93% white, .5% black, .07% Orientals and .07 American
Indian. The mean GERD symptom duration was 9 years. :

3.2.2 Sponsor's Heartburn Results/ITT

Table 2c summarizes the patient's and investigator's meansdaytime
and nighttime intensity assessments findings by sponsor's ITT
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analyses.

For daytime and nighttime, significant and marginally significani
results in favor of cisapride were as follows: .

~——
Heartburn Results/ITT
2-sided p* (significant, margirally signifigant)
wk2 wk4 wk6 wk8 endpoint**

Daytime ¥
10 mg vs pl:

patient - - - - -

invest. - - - - -
Nighttime
10 mg vs pl:

patient .02 .02 <.01 <.01 <.01

invest. - - .03 .05 -

"% pased on type III SSS (adjusted for baseline and investigator)
for ranked data

"xx"]last available double-blind visit.

w.n  p-value not even marginally significant (not reported)

3.2.3 Sponsor's Subgroup Analyses For Heartburn

Tpe sponsor's results for the subgroup analyses for daytime and
nighttime heartburn are summarized in Tables 3¢ to 5c).

For davtime and nighttime heartburn, significant and marginally
significant results as noted in these tables were as follows:




Heartburn Results

2-sided p (significant, marginally significant)
Subgroup wk2 wk4 wk6 wk8 endpoint
Moderate HB
Daytime
patient - - - -
invest - - .06 -

- 0~

Nighttime g
patient .06 .09 .01 .02 #05

invest - - - .08 -

{Wwithout Ulcer

Davtime
patient - - - - -
invest

Nighttime
patient - - .01 .05 .07.
invest - - - - -
LESP<=18
Davtime
patient - - - - -
‘invest - - .02 .08 -

Nighttime
patient .04 - <.01 <.01 <.01

invest - - .01 .05 -

"x" hased on type III SSS (adjusted for baseline and investigator)
for ranked data

"+x"]ast available double-blind visit.

"-1  p-value not even marginally significant (not reported)

"HB'"=heartburn

3.2.4 Sponsor's ITT & Subgroup Analyses for Maalox intake

The sponsor's mean (daily) Maalox intake results were as follows.

23
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Moan Maalox Intake and 2-sided Wilcoxon Sign rank p
ITT HB _
N* wk2 wkd wké wk8 endpoint p(#)]
placebo 67 3.5 3.5 3.8 3.7 3.6 R
10 mg 72 3.4 3.5 3.4 3.3 3.1 -
Moderate HB -
N* wk2 wk4 wké wk8 engpo p(&Y|
placebo 40 3.8 4.3 4.5 4.4 4.3
¢
10 mg 48 4.3 4.1 4.2 4.0 3.8 -
Without Ulcer
placebo 47 3.4 3.2 3.5 3.3 3.2
|
10 mg 45 4.2 4.1 4.1 4.0 3.7 -
LESP<«=18
placebo 46 4.0 4.3 4.4 4.6 4.5
10 mg 49 2.9 2.8 2.5 2.4 2.4 <.07
(all)

‘nNx" average # of patients across time points.
"p(#)" is 2-sided p-value placebo versus cisapride at week £ ()
"all" = at all visits.

3.2.5 Sponsor's Glonal Evaluations gesults/ITT & Subgroup

Below is a summary of the significant and marginally significant
results for the global evaluations. For the magnitude of the
effect, see Table é6c.

Global Assessments 2-side p* Results

Pat 1Inv
ITT - .02
Moderate HR - .02

Without Ulcer .08 .01

LESP<=18 - <.01

n+": based on Mantel-Haenszel test controlling for investigator.

- o
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3.3 REVIEWER'S EVALUATIONS & COMMENTS/ STUDY 121-5

Heari:burn Results for 10 mg

For the daytime symptoms relief, the 10 mg dose was clearly not
effective in this trial. There were no significant daytime findings
in favor of the cisapride 10 mg either by the ITT or by the

subgroup analyses (see summary of resuylts -in section 3.2.2).

For the nighttime relief of symptoms, however,; the gfficacy data
suggest that cisapride 10 mg was effective both by patient's and
investigator's assessments.

Nighttime/Patient & Investigator: ITT

Sponsor's 2-sided p, placebo vs 10 ng
wk2 wk4 wké wk8l|
Patient .02 .02 .01 .01} I
T
Investi. - - .03 .05} T
Patient .06 .09 .01 .02]|Subgroup
Moderate
Investi. - - - .08|to Severe

Also, the sponsor's rank data analyses (Table §1/121-5) support the
nighttime effectiveness of cisapride 10 mg but not the daytime
effectiveness of cisapride 10 mg in reducing the heartburn
symptoms.

2-sided p, ‘placebo vs 10 mg (rank data analyses)

Pat (day) Inv(day) Pat(night) Inv(night)
- - .001 .049

Results for Antacid Usage

The ITT analyses results summarized. in section 3.2.4 showed no
significant differences in the mean Maalox intake between placebo
and cisapride 10 mg.

- .

-
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Results for Global Evaluations !

For the nighttime relief of heartburn symptoms, the results in

‘ section 3.2.5 (for the ITT) analyses indicate that cisapride 10 mg
is effective in this trial by investigator's assessments but not by
patient's evaluations. )

There were no significant daytime results.
III Summary of Week 12 Heartburn Results Across_studfés
¥
The following tables summarize the heartburn results for the 10 mg
dose at week 12 (end of treatment) across the three studies. The

purpose of the summary is to assess the inter-studies consistency
of the effect of the 10 mg dose. '

Nighttime Heartburn/ Patient's Evaluations

Week 12 2-sided p, Placebo versus 10 mg

Study #1201 stud 203 |Stud 121-5
ITT - .086 <.01%*
EFF .057 .082 not done

Comment{ Some support|Weak support Strong support

Nighttime Heartburn/ Investigatox's Evaluations

[ﬁ. Week 12 2-sided p, Placebo versus 10 mg
oo

Study #1201 Study #1203 |Study £121-5
ITT .010 - .05%*
EFF .012 - not done
Commentq Strong support No support Strong support
L
Daytime Heartburn/ Patient's Evaluations ’
Week 12 2-sided p, Placebo versus 10 mg
Study #1201 Study #1203 |Study #121-5
ITT .063 - -
EFF . 057 - not done
Comment-{ Weak support |No support No support
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paytime Heartburn/ Investigator's Es luations

Week 12 2-sided p, Placebo versus 10 mg

Study #1201 ! Study #1203 |Study #121-5
ITT .057 - -
EFF . 055 - not done N
- T
Commentd{Weak support No support No support

N

Global Evaluations 2-sided p, Placebo versus 10 mg

Study #1201 Stud 1203 |Study #121-5
ITT EFF ITT EFF ITT
Pat| .061 .036 - - -
Inv| - .081 - - .02
Comment| Some support No support Some support

IV. COMMENTS & CONCLUSIONS (Which May Be Conveyed To The Sponsor)

Results for 10 mg

1. - In study #1201, the heartburn symptoms data supported the
effectiveness of the 10 mg dose in comparison to placebo. The
data . indicated that, for this dose, the results were
convincing for the nighttime symptoms relief (p<.013 for
investigatcr's assessments and p=.057 for patient's efficacy
evaluations' at week 12), and less convincing for the daytime
symptoms relief (p>058 for both patient's and investigator's

week 12 assessments).

2. In study #1203, for daytime heartburn, there was no
statistical evidence to support the hypothesis that the 10 mg

dose was effective. For the nighttime symptoms, the results
showed some activity in favor of the 10 mg dose. But the
statistical evidence was not substantial (p>.085 for week 12

patient's evaluations).

3. For study #121-5, there were no statistically significant
daytime findings in favor of the 10 mg dose (p>.10 week 12).
But the 10 mg dose was effective for the relief of nighttime

symptoms (p<.051 week 12).

Results for 20 mg

1. The effectiveness data of study #1201 did not support the
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?
claim that the 20 mg dose was effective in this trial.

2. In study #1203, which is similarly designed as study #1201,
the 20 mg dose was effective. The repeated measures
analysis also supported the effectiveness of the 20 mg dose

(p<.028).

OVERALL CONCLUSION

The 20 mg dose was effective in reducing both daytime gnd nighttime
symptoms of GERD in study #1203. But this result for the 20 mg
dose was not replicated in the second study # 1201. ¥

The 10 .g dose was effective in reducing the nighttime symptoms of
heartburn in study # 1201 and in study # 121-5. The efficacy data
in study # 1203 showed some activity in favor of the 10 mg dose for
the nighttime symptoms (p>.081 for week 12 patient's assessments),
put the statistical evidence was not substantial to claim that the
.0 mg dose was effective in this study for nighttime symptoms. The
10 mg dose did not show any convincing statictical evidence in this

study for the relief of daytime symptoms of heartburn.
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Table 1a
visits Schedule, Patient Dispositions & Demographics
Bchedule of Evaluations
. -
' vieit 1 | visie2 visits| visitd |visies
(Wk-2) (¥x 0) (Wxd) (Wx8) (Wx12) ,
Assesgmonts Selection | Baseline Doubla-Blind Traeatment
Phase Phase
Symptoms (Inv) X X X X X
. . Dlary (Pat) X X x x
Overall Assess X X X X '
Global Assess X
Endoscopy In 7 days . X
fndo. Blopsy In 7 days X N
Bernsteln test |In 7 days |5 days
LESP In 7 days S days
Laboratory X X x X x
determinations
Physical X X
EXG X N . - X
Note:™In 7 days/5S days means within 7 d'lya/vithin s days. ”
¥
rLACESO C13aPniDe 10W- Cisasrioe 20mG 10140
EZMTERED(ALL CENTERS) [ 1) [ 3] (3] 182
CAMARA/OY 3 4 4 "
SOMGEAT/O2 2 2 1 s
BEMAR/OD L] 4 } ] 13
ROSINSON/ 04 (] 4 4 L X]
<CASTELL/OS . . ] e
SHOCKETT/06 . - s a 13
oIMICCO/DT  ° [ 0 » 10
BERENSON/O8 s . » 23
YRAUDE /09 2 \ 2 s
SHANER/ IO 4 1 ] 1 ] 14
MCCALLULM/ I} 4 a 3 "
wCQUALD/Z12 2 2 ] L
LANZAZLD [ [ .4 "
BENIAMIN/ VA 1 2 1 4
PATMATUAELY DI1SCORTINUED 1. ) 14 (13 43
ALASON POR DISCONTINUATION -
INTEACURRENT TLLNESS ° ° ' ’
UNCOOPERATIVE 3 2 1 e
AOVEASE ExPERIEMCE 2 ] a 7
IMELICIOLE [} 3 ’ 3
INADEQUATE RESPONSE [ ] \ s "
LOST TO FOLLOW LP [ 2 o - .
. QOSE YO DISCONTINUE b Q- o 2
OTHER REASON 2 4 3 *
o - me e ——— ° !
o meesseesemaeesees TAEATMENT CAOUP =o-eeosr-cccmcacs
raRAmETEN maceso uunu:c 10 ®0  CisarniDe 20 &G totau
sex
t . .
o - o . i gt
aace A .
1
eacn ! . * "% o-am
HisPaNIC 2 1 2
ACL(YEARS)
.- 80 *
BLAN a4 4 ::: :: s I::.a 0.038 v
i 9. 12.0 ey 3.8
a8 .0 8.0 ~ar.0 .
s MINt 1.0 2100 1.0 n.e }
° .0 1.0 1.0 '

WA X 1 30U 73.

SETWEEN-TAEATNENT COMPARTSONS
B
¢ CEINERALIIED COCrAAm-MANMTEL-MALNSILL TEST, CONTRALLIKG FOn 1wvVESTICATOA - - !
INTEMACTION €PPRCTS, /

es+ ANOVA MOOLL INCLUDING TACATMEWT, INVESTIOA
10ATOA L1} 1nveSTIGAION
(P-VALUE BAZED OW TYPE 181 35.) . o Awn TREATMLNT R AN
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Table 2a/ITT & Efficacy Bubset
Heartburn Intensity Evaluation Results

P,
.
patient .
————aTTETYTITT— S ki eomesemeticncescgecman Meecsemscenmevarscsasasccasasacaseacnanasise :

POPULATION, INTENT-TO-TARAT

P arisments INTENSITY 3CALE Dawome, ..... 100-w0all, Lowes scont u':::;-

BOURCP) PATIENTS GIARY DATA1 AVERAGE OVEA BAYS wilnim MON ny

oo PLACELSO em-e- = CISAPRIDL (OMG == = Cl3APAiOL 2006 -
oler, PROM ot rnon otre, PaOw
) "’“".'f.. -:.35:'.:5.. ) PatAwISE (OmPa®|3On (2} Iy
W LSwe Lime PovALS N L3NMe L3we PovALe M L3 o e Vsl R
\
T .8 30.4 0.812  ©0.81) o.181
BasSeL I -1 .00t 0.074aa 0.982 0.0)vaa
o/8 witn 4 0,001 to.00r 38 3% T1eih foloa 0,178 .e01  0.07%aa N
o/s wets 8 40.001 w0 con 13 -71.2 <0.001 0 063a ©.77%  ©0.0481a ——
o/8 weEm 12 ‘:-:g: ‘0 00t 1102 enlo0n 0.139 0.433 0.071as
LNOPOIN® 0. . —ra. : ' 0,148 0.403 0.033aa
oveRaLL s7 32.4 <«0.001 81 18,7 =27.7 <0.001 14,2 «0.001 ©0.090 0.3% »

reanTaUAN ENT, = NICHT .

D eessaccacecemsacnes @ 0seaa :
sasevLint 87 al.8 «0.001 © 0.130 '
o/ wttn 4 .o',“' «0.001 0.3130.308 0.0usa
p/s wten 8 «a.00} «0.001  0.3t6 0.282 0.138

. D/B whex 12 0 001 «0.001 ° 0.738 0.3¥) ©.10y
Hoiadded 40,001 <0.001  0.20% 0.83) 0,132
OveRALL

HEARTBUAN INT. = DAY ;

BASELINE ) ‘.0 8.1 [}) 0.3 . . 0.10)

o/a ween <1, <6.001 60 4.1 =-1.8 <0.001 &7 a.109 a.176 e 0.04aan

ose wets 8 «2.1 40,001 $2 3.8 -2.4 <0.001 &) 0.194 0.482  0.261 0,017

o/® wiEs 12 ° ~2.0 <0.001 48 2.9 <1.0 <0.00) 43 0.083 e.031s  w.8e2 ©.0%7

EHOPOINT -1.9 <0.001 63 3.3 -2.7 «0.00¢ <37 0.018 0.100  ©.30 ©.00vas :

oveaaLL ~1.9 <0.00) 63 3.1 -2.3 0.00) 87 0.024 0.200  o.1es 0.009aa

arseLine : s 8.3 o.018

D/8 wetx 4 1.4 +0.001 80 3.8 -3.4 <0.00} 0.034aa

ors wetn § -2.0 0,001 $7 3.0 ~-J.t «0.00¢ 0,082

O/p weex 12 -3.4 «0,001 4® 2.3 -3.9 «9.00! 0.08%4

ENOPOLINT -2 «0.00) 62 1.7 ~-3.4 «0,001 0.00)aa

oveaaLL ) -1.9 0.001 €3 3.7 -1.9 <0.001 ¢.00%4a4

T T e W s PO

PO AATION EVALUABLE DATA Oy

 ASSESSMENT, INTEWSITY SCALE O=wONE, ..... 100ewOAST, LOWER SCOAC |§ seTTtA
SOURCR) PATIENT'S DIAAY DATA; AVERAGL OVEA DAYS wiTHIn wOmiray PER10O
Ceeee PMACESO mme-== - CISAPAIDE 10MG == - CI1SAPAIDE JOMG =-
olrP, PROM otPr, PROM oIPF, PAOM N
saszLINg saseLing saseLine
et T T T S ermmscnann. P-vaLLly '|) 150 CUsram! $Om i7)

PanamtrEn W LSme LSMe P-vAL® N LSNs L3e P-vaAle & LSMe LSwe P-vaLS  TAT 1AT-iwv vs 10 P, v3 20 10 vi 20 g
BasELINE . + 83 80,9 0.003 0. 0.308 0.1 ©.750
os8 ween 4 -10.9 40.601 83 38.8 ~11.6 <0.001 D0.0e8 O, 0.0114s O, ©.040aa
D/s ween 8§ -10.7 13 «0.001 48 3.8 0.107 0.269 0.009a ° ©. 0.030a .
o/e wets 12 -23.¢ +31.3 <0.601 44 20 o.091 9187 0.037a O.90Y¥ 0.0584
EROPOINT -20.0 -37.8 «0.001 83 32.0 . 0.081 0.13) 0.089a ©.127 0.04144
oveaaLL -ts.9 +33.6 <0.001 85 35.) -18.2 «D.001 . 0.107 0414 0.107 0.207 0.04san -

PeARTIURRA IRT. ~ miGHT -
saseLing ©.309  0.640 .
€©/8 wein 4 «0.00Y .0, 001 -13,7 «0.000 ©.044a8 000 0.

o/8 wttn 8 «9.001 «0.001- -1 «0,001 6.00  u.130 0.
©/s8 wees 12 «0.001 . «0.001 -2 «0.001 ©.203  ©.803% .
m0PGInT «9.001 21,8 =38.2 <0.001 &8 29.1 =18.0 <0.001 0.218  0.149 °.
overaul «9.001 25,2 =31.8 <0.001 88 31.3 ~18.7 «0.00} °.301 .12 0.
IevESTIGATOR S CLINIC RYALUATION soremmonoTeet
13 0.437 0. ° ° .
'] -1 0.104 0.980 s.iva O °.
-1.4 0.304 0.3 O.ess O .
-3.0 ©0.103 0.388 0.033a # .
-1.7 0,033 0.144 0.07a o, 0.
oveRaLL .2 -2.3 0.080 0.487 0200 . .
rEARTRUAN INT, =~ NICHT . . -
BasELINE 33 °. °
©o/8 wetin 4 (2] «0.001) -).8 €0.00) °. o !
B/e witn & so . «0.001 -7.1 «0.001 °. 9.

. ose wtes 131 as -1.3 «0.00) «0.001 +2.8 «0.000 . HE N
 tworolnt 't -2.0 «6.00) ? et o.Ciaaa

oveaat .3 -1.9 40,001 .00 88 0.9¢ :

LSM, LEAST J0VAAES ®meanm,
PovALUE PPON (WE-3ANPLE TWO-3102D T-TEST,

.
: .
INVESTIGATON, TAEATMINT 2 Ieve3TIGATOR INTERACTION, —

{1} PvaLULS PACM AmCOVA BOOCL WITM TREATWEWT(TAT),
AnO BASELINE VALUR{ERCEPT AT SaseLiINC}.

(2) PovalUPS PROM PIERS LSO TwO-310C0 TEST PROM THe SAmE ANCOva mOOCL.
oM

aLU 9e0.V3
wvaLut
P-vaLut

Tv0-310E0 P-VALUE €+0.10 wiTr PLACESO RAVING LOWEA (SCTVER) 3C0ARS, “PP-
1 1w0-3100 P-vrLUL 220 " CISAPRIDE 10WC havinG LOwWEA (BETTER) 3COALI,
« 1m0-31DE0 P-VALUE +-0.10 witr CISAPRIOE JOMC ravinl® LOWCA (settEm) 3COmes,

0.03.
“e. 0%,
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Table 3a/Subgroup
Patient's Heartburn Intensity Assessments Results

LRay 0f

PATIENT S OLARY SYMPIOM INTEWSITY ASSEISMENTS = PATIENTY wiTH FAL-IR(ATHEN] En00Y

U SUMeANY OF

POPULATION, INTENT-TO-TREAT ?
ASSESIMENT, IWMTENSEIY SCALE OewoONg, ,.... VOOSwORSY, LOwEA SCORL 13 BLTICA
1oURCE, PATIEWT'S DIARY Data, AVEAAGE OVEA DAV WITHIN BCRTrMY PLAI0O )
- PLACESQ ===== = CISAPAIOL 108G == = CISAPAIDEL 30MG --
otre, PaOw o1re, FROM 1P, FROW
SastrLtNE SAStLING
. -::35‘:!’:5-. - Pp-vaLuEs (V) Al 151 CUmPARISON (2)
eren M OLINe L3Ms P-vaL® NOLSMe LSMe P-vAL®  TAEATMEN! P. v$ 10 ». v3 20 10 v$ 20 ’
nEARTO RN Int, - Day
ccsecsesmanmenencann , o res
seuime 27 as.a 18 9.2 0.274 0.1e . .
ora wetn 4 © 27 34.6 -0.9 0,004 19 29.4 .1 ©.028 0.243 0.347 0.38% 0.452
o/6 ween 8 28 24.8 -18,2 <0,00 .3 <0.00¢ 0.243 0.034 0.101 0.180 .
o/h wietx 12 23 237.3 -20.% 0.001) .0 40,000 0.00% 0,112 0.030a
ENOPOINT 27 23.3 =18.3 0.001 9 18,1 -15.4 0.002 6.007 ©.310 N
ovERALL 27 28.1 ~16.4 <0.001 19 23.7 -10.4 0.006 0.013 0.249
FLARTBURN ENT, - MIGHY
TTansec ) TG ' 02344 0.824 0.077aa
saseLIne 2 a2.8 : 1 19,8 20 43.8 - 0. .
D/8 wEEK 4 27 3)1.0 -8.8 ©0.007 I® 17.8 ~11.8 0,078 20 31.8 -1.9 0.032 0.434 0.57a
D/8 WEEK 8 26 23.7 -16.4 0.001 12 13,1 =27.0 0.002 16 30.8 9.3 0.4 0.247 0.070a
o/8 weEk 12 23 211 -17.7 ©.003 3t 6.1 =32.6 <0,001 14 21.8 -17.2 ©0.00) N 0.0 0.1us
* ENOPOINT 27 21.7 -16.0 0.003 18 20.4 =19 0.024 30 23.0 -14.8 0,002 0.643 0.86) 0.56%
ovEmaLL 27 '23.8 -14.3 0,007 19 23.4 -1¢ 0.042 20 79.8 -10.2 ©0.013 0.768 0.4 0.423
o
~------~Tl:'-l-f---ff!;‘.’f-ffllf’.‘ll5_?“" SYMPTYOM INTENSITY ASSESSMUNTS - PATECNTS WiTH PAE-TREATMENT €005,
POPULATION: IMTENT-TO-TAREAT - - R L DT PR S. GRaue ur on o
ASSRESSMENT) IMTENSITY SCALE OspONE 100 - e ccmamaan.
. S WORST, LOWER SCORE IS B
scuace, PATIENT'S DIARY DAVA) AVEPAGE OVEA Davi wilwim m"""v’r;::;;. '
—amme P ————— - -
LaiEe rrow “""‘"’"’:"0:20;- - CISAPRIOE 70MG --
¢ : OIFF. racu
. sast
-----:::f-_ BASELINE SASELINE
PaRAMETER M LSHe LSMe P-va TeoTTReEes seesme-cecn pPovaLUES (1
-vAL® N L - ) PAIRWISE Comran
TosoTesscsccmsmses -o ee e - -?_': '_"_h_':_ P-VAL® N LSMe LSMe PovaL®  TAEATMENT P vs 10 v“);“’" )
HEARTIBUAR (MY, - Dav smee=s+ e- ccra teces asemsa o IR oY 10 vs 20
BASELINE
42 84,0
oss .
ora :::l : ~11.8 <0.001 41 33,0 -19.7 -1a.2 0-30¢ 0.%s0 0.720 0 sar
- “16.8 <0.001 40 311 -1 <0.001 0.201 0.090a ©0.593 .-
D/8 ween 12 : N -10.8 <0.00s - .ve
* EnOPOINT «0.001 37 1.0 -15.7 «0.00t 0.392 0.21% 0.468 0 &0
ovemaLy . <0.001 42 25.8 -22.1 ~10.9 <0.001 922 0.296  0.117  0.ere
€0.001 42 30.1 -22.A <N.00} 38 8.3 -17.5 «0.001 oans eias 4t oan
NEARTOUAN INT, = WIGHT ) 160 0130 n.2sy
SASELINE 3
42 9.3
D/8 weta 4 .
ose ":. M 40.001 41 30.8 -19.1 «0,001 «0.601 0.404 0.744 0.371 0.1%0
0/B weEk 12 “0.001 40 29.3 -21.8 «0.00t ‘o.o-o a.3n 0.1 0.8 0.369
EnOPOINT «0.001 37 23.1 -27.3 «0.001 40.00: 0.192 0.3%0% 0.639 0 ez
«0.001 42 74.8 -23.) « . 0.39) o.119 o.078 .64y
oveart <5001 47 78.0 -27.0 +0.001 0.001 0.384 0341 6.187  o.iaa
. .0 -22,0 0, - . . .
0V 3o 32.8 -17.2 «0.001 0.50% 8. 336 0.%%0 0.308
C 1 SusMmany OF .
-----------.?_-::!!v" S DIARY SYMPTON INTENSITY ASSESSMENTS - PATIENTS wit
POPULATION: INTEMI-TO-TALAT i s D LT TR s WITH PRE-TACATMENT ENOOS. CRave O o
ASSESSMUIRT, INTENSITY SCarte o R AR E LR L LR PP
“mnome, . 100awORST
souace, PaTIENT " : ST, LOWER SCoaE IS mEtvER
T3 O1ARY DATAI AVERAGE OVAR DAYS wiTrin wontfrey '(.‘u!,
=ec= PLACEBO -~--- - . .
- or1PF, FROM c”‘":,‘,’:"m == - CISAPRIDE 20MC -~
BASELINE oasiLine R twal
BASELINE
" - .~ P-vaLUES (1) PATRWISE CUws
Ceeeeecoveecccmmans Lo n LSMe LSu ANISON (2)
NEARTOURN INT. - Qavy . el o8 hvaee -!!SA'IINV v 10 P. v 0 10 v 20
BASELINE T, -
ora witn o ’ 17,9 MIN 0.812 e o
/8 wetn @ -12.% 0.022 11 a4y, -0 . . YY)
orn weem 12 H -11.0 o.pi8 NS o 001 0.278 ©0.19) 0 seo
EHOPOINT 2 <29.7 ©0.002 -34.2 6.00) 0.00808 0 Owaa
OovemayLy 3 -17.3 ¢.009 -14.3 o.o008 0.63088 8 %6
. ~14.7 0.607 t1 33.8 -15.3 0.001 0.0%%4 0. 038 O 892
NEARTAUSK INY, - MICHT ° N 0.0U284a s 0.
ERPOPA .« -

i 1ar0 " |
Dra wetk 8 HET M s " <20.1 «0.00: -13.8 2.018 oa1e 0. 13y
O/8 witx 13 2 0.3 o 80 o =19.1 ¢0.00t 10 34.3 -18.1 0,007 o oarms 0.302
tnOPOINT 2 8.1 0 801 L4 3.8 oO.00 ® 20.3 -31.2 o.028 9-001 0 une
Ovemary ? 6.3 o a8 1o “¥t.4 0.00t 11 382 -13.2 0n.02% 0.001 0 001as bl

. . 10 “11.2 0,00t 11 37.6¢ -18.8 0.012 0.001 0l001as 0 ouses b ree

DL LEAST Souancs meam,
1 Pvatuts Pace ancovn soreoe IOt Sur ol EST,
Uwive g

o :f::::,:; yasue (exceet a1 nuuv'-:').f'."""”' frvesticaton. ano
SPIYMLUL FAOM PISIER S (30 Te0-310L0 TESY FAOM Tre
YIOI310ED PovALUE 20,10 wiTi PLACKBO mavInG
Teo-510¢0 ’.::lul <2010 wiine CISaranrnt
LUE <20 10 wilti ClSaPrIOE

SAME ANCOVA MOODEL .

LOWER (BLTTEA) SCORES, “PP-, P-VALUL <0 0s
;o-c FAVING LOWER (BLITEA) SCORES; “Aa"y P-viiuf 1003,
OuG HaAVING LOwER {BETTER) SCORES,; “B8~: P-vatut +10 0%
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Tablo 4&/8ubg;oup
Investigator's Heartburn Intensity Assessments Results

P « SuMmAaRY OF InvESTIGATON S Svmsriouw INIEMSITY ASITISMINTS » PATIENIS wiln P (-t atetmt Cws0) L ar
ceeeann e ieeeasesscasmmnnecansacen e e eeiesea.cssamasseacesmessemesmeoscaiieiatai e st . F .
POPULATLON, INILNT-TOTREAT
A!Sl‘lllul: IMIENSITY SCALE OemONE, ...... 10ewORAT, LOWEA JCOAL 13 BLTILA
} souvact, INveSTIGATOR S CLINIC EVALUATION
aceas PLACESO - o C13APAIDE 10MG -- = LISAPAIOL TOWG -- ?
pire. faom oire, PROM oI1F?, tROM N
BAlLLIN ASTL ImE R
sastLine R povarvty ) PatRumItl CunraRI3On t2) \
PaARANTY N L3N L3 L L2 P. w3 10 P vy 20 10 vy 20
HLARTOUAN INT. - DAy
r . e T ve TR 30 s.e 0.781 0e00 © TN \
D/8 weln 4 18 0.008 8 4.0 -1.v ©.003 20 ? +0.% 0.01% 0.23 0.312 L] 0.090a
o/e wtis & 3 «0.001 12 1.8 <-1.8 0.018 & 4.3 -1.3 0.¥)) 0 3 8.2% 0. 0 142
’ o/® wtts 12 22 ©0.008 1% V.17 -3.@ «0.00% 14 3.8 =-1.,9 0.0 0.006 @.030as O D.089a
ENOPOInNT 28 0.00) '8 2.9 =-2.8 <0.00V 30 4.8 =1.1 0.t 0.21) (] 0. 0.0%a
oveRaLL 1 -i.8 «0.001 18 3.3 -2.4 0,001 20 4.9 -0.8 0.2688 0.142 e.218 0.218 ©0.04%42
MEARTBUAN INT, - NIGHT \, /‘
sooegseuesoemnomomensd 6.970 ° 0.e8e 0.00?
[ 1 "™ 2?7 5.8 e 3.8 20 8.8 . ]
w:::": a 27 4.8 -0.8 ©.083 18 3.3 -2.1 0.014 30 4.8 -1.0 0.06s 0.341 ] 0.1 0.117
o/ L] 26 4.0 -1.% 0©.00% 12 2.4 -3.0 0.027 ¢ 3.4 -2.0 0.028 0.3m2 o [ .48
©/8 wita 12 23 3.8 -1.7 0.027 11 1.7 -4.4 0,001 14 ?. 0.014 0.101 °. 0. o.
EmOPOINT 27 4.y -3.8 0.0V5 18 1.8 -3.0 0.,00) 20 3.9 . e.00 0. 28 0. 0.8 0.1y
uvERaLL 77 a,2 -1.4 0.007 ta 2.9 ~1.,6 0.007 20 4.1 -1.3 0.04n 9.212 Q. 0.9} 0.18%
b . -4
POPULATION: IHTENT=TO-TREAT
' ASSESSMEMT) INTEMSETY SCALE OemMOME, ...... 10-wOAST, LOWER SCOAL IS BLITER N
SOURCE, INVESTIGATOA S CLINIC EVALUATION
' ----- PLACEBO —---~- « CISAPAICE 10MG -- = CISAPRIDE 20mC -~
FAOoN DIFF, PAOM OlIfP, 700
Ine BasStLING SASELINE
. seemccesnan Povaruds (1) PAIRWISE COMPARISON (2)
PARAMETEIR M LSMe LSMe P-VAL® N oLSMe LSMe PF-ovare TReatnEnl P. w3 10 P vl 20 10 v3 20
BASELINE 30 47 37 0.25%9 0.238 o.713? o.118
D/8 wtEn A 30 ~1.4 0.003 42 -1.9 «0.00) 3’ «9.001 0.4%) 0.26x 0. 0.)00
o/n wittn 8 18 -1.8 «0.001 40 ~1.2 «0.00Y N 0.001 0.48% 0.2% c.928 Q.32
-0/8 wtEx 12 24 =2.3 «0.001 38 «3.0 «0.001 X0 0. 001 0.39% 0.284 o.%8? 0.2y
ErnOPOINT 30 ~1.8 40,001 42 2.7 «0.00% 37 0,001 0.08 0.04%aa 0O_08) 0.0%6a
OVERALL 30 ~1.8 <0.001 42 -2.3 «0.00Y 37 0.00) a.1n 0.122 0.80) .09
i HEARTBUAN INT, - NIGHT
SAastLInE k1) 2 a2 ” o. 0. 0. 0.
/8 wten 4 30 40.001 42 «0.001 2J? -1,9 «0.00% 0. o. 0. a,
' o/8 wtEin 8 b .1 -2,2 «0.001 40 «0.001 M =2.2 «0.Nh0) . o. o. o.
. O/a wter 12 24 3.7 ~2.8 «0.00} I8 «0.00V 30 3,2 «0.000 0. o. 0. 0.
En0POIPT 30 4.6 -1.8 «D.00) A2 0,00V 37 -2.9 «0.000 0. 0. 0. a.
OvVERALL 30 4. -1.1 «0.00) 42 «0.001. Y =2.1 «0. 000 0. Q. n. 0.

INVEITIGATON S SvMPTOM IMTENSITY ASSESSWENTS - PATIEMTS wiTn PRE-VRLATMENT EnDOS, GRaDt OF 4

. AUMUAY ur

POPULATION:

THTENT-TO-TREAT

ASSESSMENT, INTENSITY SCALE O-NONE 10swORST, 1LOWE
P RS
SOURCE IHVESTIGATOR S CLIMIC EVALUATION R scome 13 aevvea
------ PLACESBOD ---=- - CISAPRIOE 10wG -~ - Cl13aPRiIDE g
200G --
o1PF. PAOM OLf?. FAOw o1F?. PROM
. 8ASELINE SASELINE BASELIWE
PARANETER Lsme - - PevaLues (1) PAlRwlSE CUNMPARISON (2 i
TR . N LSme Liwe PevaLe N LSue TACATMENT- . V3 10 #. v§ 1O 10 \(u)m
HEARTBURN INT. - OAY TLoTTTTomnes SroToTReSer mmemmtor ommmemefs memenes -
AAsELIne - 2 6.0 10 1.7
2 . . 17 s.s o.
n;o -:::: ; :: s1.6 ©0.300 10 4.3 -1.3 0.008 17 ? -1.9 n.o0s0 ° :::: :::; :
/e wetn s L 0.8 0.500 8 3.6 -1.3 0.1l 10 e -1.5 0,022 °. 0.113 o 393 c e
LmOPOINT 7 e e = 8 3.0 -3.1 40,001 3 37 -2.4 0.0 o, 0251 o0 ew)  0.317
ovemaLL 188 _:‘; - 19 4.1 -T.0 8.001 11 4.8 -1.4 0.070 0. 0.220 0.anw 0.an
. .y - 10 5.7 -1.8 «0.001 1) 4.4 -1.6 0.010 6. 0398 ©.429 o.ses
1 e TR 17 e J
. .. Q.18 0.013 0.17e 0s?
: :; 0.34a 10 4.3 -1.7 0.007 12 8.4 0.0v1 0.60% 0.%e9 6 e :')3-. '
HE 0.1 8 8.3 ® 0.013 0 8.3 0.030 6.3a8 0. e 0.2 0.%re .
: ° 6.344 @ 1.8 0.601 & 3.3 0.010 0.0%) ©.010as © Césm 0 3Ie
Hebiadty 18 0.3¢8 10 3.3 -4.0 <0.001 12 5.2 0.008 0.03e 0.021aa 0 32! 0 03%a
B 0.330 10 4.0 -3.1 0.00' 12 $.) 0.008 0.18% 0.10) @ aeu 0.191 "
. UM, LEAST SOUASLY wtiwm,
¢ PevaLUL FROM Ome-SakPLE TwO-310€D V-TEST.
[1) P-vALULS PRON ARCOVA ®OOLL wilW TAEATHEWT(TAY). IWVE3TICATOR, 4nO
©ASELINE VACWL (ERCEPT AT masgLiml). 1
vaALULS PROm PESMER S LSO TwO-310LD TEST PEOM Tret Jawe awCOvVA 8OOCL. o 0s
s 1wn-$1020 P-VALUL «s0.1D0 wilTr PLACIBO MavVING LOWEA (s11em) scoaes, °P p-varug <=0 . .
“A") Tw0-310LO VALUE <2010 wilr CISAPAION 10wG ravinG LOwWER (BETTER) SCOMLS, N vaLul
B 1m0-3106N P-VALUL <2010 wilr C134PAIDL 70MG KAVING LOWEA (OLTTCR) sconts; PovaLnt .
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Table 5a/Global Evaluations

?
—— -.--:-".—.'-'T:’.'..-'.'....----..-.-.’
-T0-TAEAT : e
. :g:‘l’:;:::: :::::(;olﬂ'.. 2+MD0LRATL |88, JeminimaL Inp, AeUNCIANGED, $OLTENIONATED, LOwtn 3CORE 13 sttt

1]
’ -—a .o ouG 1SaPRIDL J0MG OviRALL eame PAIAWENL IRIT{V) <ca-- 1

' CVALVATION ’\::.“l- C"A':lot : ¢ L 1 Y P. ws 10 P, vs 10 10 vi 20

AL ea= awm esee ecommtae acwe-men mesmmaee
ceeeaseese ——- eean \

INVESTIGATOR"S GLOBAL ASSESS. .
' ' ' g

MARRED IMPAOVEMENY
MOOCRATE TWPAOVEMENT
WINIMAL FMPAOVEMENT
UnCranilo
DETERIDAATED

#OT ASSESSED(2)

Yo he e 0.203 0.13¢  0.974  0.188
PATIENT S GLOBAL ASSESS. ¥
WARSED 1MPROVEMENT 14 ;; ::-:
MOOERATE 1MPAOVEMENT (L) 3 7.,
MINIMAL TMPROVIMINT 1 " ’°:° .
UNCHANGEO !
DETCAIOAATED N 7:3 .
nOT ASSEZ3EO(D) o3
JoraL [ 11 100 o.116 0.08) & 0.%0% 0.067 A

.

TOTAL

POPULATION. EVALUABALE DATA OMLY
ASSESSMENT; 1#MAARED INP,, 2sMOOCRATE IMP., JaHIMIMAL 1P, , 4sUNCHANGED, B-OCTEAIORATED; LOWCR SCumE IS BEITER

—e= PLACESO -=- CISAPRIDE 106G CISAPRIDE 20MG OvERALL sees PALAWISL TEST(H) ==-=
EYALUATION L] L] L] * PovaLuE{l) P, ¥vS 10 P, ¥3S 30 10 vS 20

INVESTIGATOR S GLOBAL ASSESS.

WMARKED IMPAOVEMENT
WOOLRATE [MAPAOVEMENT
wintsal [MPROVEVENT
VHOWMRGED
DETLRIORATED

NOT ASSESSED(2)

TOTAL L 2] 00 0.249 0.00) A 0.80) 0.10%
PATIENT S GLOBAL A3SESS,

MAQALD IMPAOVERENT 13 6.0 1y 20.4 A
MOOEAATE IMPROVEMENT 12 24.0 2% 46

MEMINAL IMPROVEMEMT 13 1s8.0 3 o.e

URCraNGIO . 7 14,0 ¥ 20.4

DElIEALLRATED s 10.0 a 7.4

WOT ASSESSED(2) 3 - 3 -

TOTaL . 80 100 84 t00 sa 100 0.112 0.038 Ax 0.020 0.094 A

(1) GEMERALIZED COOMAN-MANTEL-MAENSIEL TEST CONMTRAOLLING POA INVESTIGAION, {MEIPONSE 3CORES WILO Im Tre TE51.)
(2) “wOT a352332D° EVALYATION PATIEATS ®OT 15CLVOLD 1N THE ARALYSIS, TOTALS OA Tre PLACEMTACES.

[
*P°s TWO-311040 P-vALUE T PLACISO MAVIMG LOWER (BETTER) SCOALS, °“PP°, P-vaLVE «+0.03.
*a"; Tw0-310¢0 P-vAaLLE o TH CIS/7"AIDE 10MG MAVING LOWEA (SETTEA) SCORES, “AA", P-VALUL «=0,09,
“8°: TWO-31DCD P-VALUE «»0.10 Wit CISAPRIDE JOMG MAVING LOWER (BETTER)} 3COALS, ° 1 P-vALUR «D.03,




Table 6a/Global Evaluations: Bubgroup

Grade ~L _ |

——essacssve

POPULATION: " INTENT-TO-TARAT : ?
ASIUIINENT) 1oMARARLD IMP,, 2oMNOLAATE INP., JeMINIMAL 1P, 4sUNCHANGED, B-DLTERIONATEIO) LOWIN 3LUSE i) Ottiem
. . ~== PLACESO +=+  CISAPAIOC 10MG CISAPAIDL 20WC OVEAALL  cecs PAIAWISL VIBILY) avee
tvA uAT|On n * L » L] » PevaLutit) vl 10 P, vY 20 18 vl Je
« INVEITIGATON'S GLOBAL A3SESS, . )
eetascosanasecsacancasrennanne . s
MARRED (NPAQVIMEINT T 28,9
MOOEAATE IuPAOVEMENT e 22,0
inlsaL INPROVIWENT e J0.8 .
UNCHARGEO 3 1.8 .
DEILRIOAATLD 2 1.7
O ASSELSSED(2) [ \ /
TotaL ¢ 100 9.4 9.3 9.3 0.3%s
.
PATIENT S GLOBAL ASSESS,
WARRED JWMPAOVEMENT y 43,0 . L/
WOOCRATE IMPAQVENEMT a 2%.0 -
HiMIBAL IMPRNOVEMENT - 2 t2.8
LHCHANGED . 2 12,8 ¢ ,
OLTERIOAATCD - )
NOT ASSESSED(2) 3 -
N i 18 100 0.118 0.339 0.1 0.187
Grade 2 to 4
INVESTICATOR"S CLOBAL ASSESS.
cm——— . R
MARKED [MPROVEMENT e 26.7 12 19.3
MOOCAATE IMPAOVEMEMT s 26.7 14 34,0
MINIMAL 1WPROVEMENT a 13.) 12 29.3
tMCHANGED - W 26,7 3 T
DETERIORATED T e o 0.0
NOT ASSESSED(2) 2 - T - .
voraL 30 100 a1 100 2 100 0.180 0.212 0.3 0.114
PATIEKT'S CLOBAL ASSESS.
MAAKED TMPAOVEMENT . 7 240 12 30.0 [
MODEAATE IMPAOVEMENT . . 7 24,0 18 40.0 "
MIMIMAL TMPROVENENT s 17,3 s 22.% H <
unCranceo T 24,1 . 7 8.0 N !
OETERIORATED 3 10.3 EENE g i
NOT ASSESSED(2) 2 - y -
cescmccees cemeaene cevamenn
10TAL . 29 100 0 100 3 o.087 0.064 A 0.38¢ v.1e3
Grade 4 T
INVESTIGATOR'S GLOBAL ASSESS. T - oo
- . O
MARKED JMPROVEWENT . o
MODERATE IWPAOVEMENT : g‘: o o0 2 te.?
MIRIMAL INPROVENENT 1 so. y10.0 7 s0.3 .
1 50,0 3 30.0
UNCHANGED t 8.0 . o 0.0
DETERIORATED o o0 : :-: 3 25,0
nOT ASSESSED - . 0 o.0
cecccecamma @ o 0.0 . @ 0.0 o 0.0
Torae cemeemaa ceeeesle e——mete
2 100 10 100, 12 100 0.148 o.1s7 0.v02 0.712
PATIENT S GLOSAL ASSESS
MARKED ll'lnvl-ln;- 'y 8.0
MOOEAATE INPROVEMENT o 0.0 ! 2 0.2 ’
MIMIMAL [mPROVEMENT y 0.0 B4 [T .
UNCHAMGED <7 ' 0. -2 ° 0.0
oeTzalonaTLn o o8 -9 33103
ot 4338316000, s s : i
10TAL sTITeess il - ———- -
2 100 * 100 " 0.107 0.114 0.102 0.y ‘

(9] GENERALIZED COCrAAN-mAnTE Seesetctccccescceteccetccatiotrtnsmnattsncanacsannan
v LoMAENIZEL TEST COMTAOLLING POR ImveEsST

2 M IGATOR, (AESPOmSE ICORES uSE 1

(1) MOT ASSEISCD" EVALUATION PATIEMTS mOT INCLUDELD Iw THME ANALYSIS, TOTALS DA Tre Hlt(-'lcll.n e T

::g:::::: P-VALUE «20.10 WiTH PLACESO MAVING LOWER (l!rl'(l) SCONES, PP, P-vALUL 0. 0%
T=0-310€0 ’-V:LUC «20.10 WITH CISAPRIOE 10MC MAVING LOWER (BETTEA) SCOmEY, - vaLut 0.0%.
VALUE <20.10 WITH CISAPRIOE JOWS HAVING LOWECA (SETICA} JCOoRLS; 4 PovaLUR 20,08,
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Table 81/1201
Repeatad Measures Analysis Results For
1

?
2-aided o (Placebo vs)
Analysin/ LBMEAN
71 Placebo 10 mg 20 mg 19 20 overall 10420
Day
. Investig -1.9 -2.8 -1.6 - - 138 .568 !
Patient -18.5 -27.0 -16.5 .04 ,64 .035 .373 .
Night )
Investig -2.1 -3.2 -2.3 .02 .55 .049 .108 \\————
Patient -18.6 -24.3 -17.2 - - .224 .552
72 .
Day
Investig -1.8 -2.3 -1.2 .20 .18 - .030 958 L 2N
Patient -16.8 -22.9 -14.1 .12 .50 .070 .616 .
Night
Investig ~1.8 -2.9 -1.7 - .02 .82 .014 .214
Patient -16.3 -21.3 ~15.1 - - .255 .580

Note:Pailrwise comparison p-values are given only wvhen the overall
p-value is at least statitically significant at the 10% level.

Analysisfi=Analysis for patient with complete data adjusted tor
investigator.

Analysisf2=Last observation carried forward analysis adjusted for
investigator.




Table 1b

s 3 [
Visits Bchedule, Patient Dispositions & Demographics
v - T T T T e e

' Schedule of Eralustions ) .
' Vit | Vish 2 Yt 3 Vish 4 Vsl 3 i

] (Week <2) | (Week ©) | (Week 4) | (Week ) | (Week 1D ’
) A Select End of A Double-blind treaznent phase
' . placedo phasc . \

Symaptoms (L.} X X X X X
) Diary (Px.) X x X x .

' Ovenll Assess. X X X X N

Global Assess. * x
: ’ * | Endoscopy within 7 days : X
‘ Laborazory X x . X x x
) dewminadons

Physical exam X X

EXO X X l
' ’ -~ ,

‘;. SUMMARY OF DISAISITION OF PATIENTS ¥
| : : : \

maceeo CI3APAIDE 10wG CISAPAIDE 20mC futay

ceaaa seccemcscanasna ecemmssceccasace bevin onimnnn..
ENTEVMEO{ALL CENTEAS) (1] [ 1) [ "
twtan/02 s . . )
*ANUOUIZO) ’ ? 7 M
LIEBLNuANN/DA . . " ¢
MIvUNKA QS 2 3 -
et it 708 s s " |
-l Uwsu . . L1 )
®iCrtrns08 a 1) (X} |
' Crnruy . ? L) (1] i
%1 Lm0/ 10 r ’ re y
wAULLUULA Y 3 ? .
saelire/0? b ? N
LULLME NG/ 1Y ? 1 >
rutmalusiLy OISCONTINuED [} (L] "” tL]
NEALUM FOM DESCONTINUATION .
Atrvendet CAPLATENCE [} - 3 ’
et 1SR 2 1 a ’
A UUAIL RESPONSE 1 2 ) .
TUs! 10 1RLOw ur ? ?. a ’
s 10 LI3CONT I mue - v ) . [ ?
Uik M NLASON [ N [} ] [
Ceiecesmeeea cceccecacaaan eemmmcecemaciccccccasccccccscpitacarenannanns e :
H
ae
. . UWMAAY OF OEZMOGCAAPHIC AMO BACACAOUWO Dala FOM IMTENT-TO-TARAT

esccccecccccccss TAEATWENT CAOUP =crcv-cvccacncans ‘
FALAMETEM - Maceso Cisarmtot 10 mg Ct3arnine 70 &G 10tay SovaLut ¢

S R S

sex
waL e . 3e 20 3e (1] 8.91) oo
trmaLe . 1 1 n ”
&-
nace
-0 ) as o [ [T9) 0. P11 oo
BLALR [ ] 1 Y a L
RIsPANEC 3 ? 2 ’
. -
ACE(vEans)
" . [ 26 . vee .
MEan . e3.a TR as.n at.e .49 °°
STu. Dev, 1. 13.9 ' ()
NEOTAN . ae. 0 3,0 -0
(LI 2%.0 10,0 .0
ax MU 1.0 6.0 .0

.

GERO 3YMPTOW DURATLION{YEAR)

- 60
:“,, 0.4 : !
310 0ev, :; ‘s )
mrOlAN ‘: :’ ,
1 e 0. ° !
AR ) WU 40.0 .

* BLIWCEN-TAEATMENT COMPARTSIONS .
o0 CUMERALIZED COCHAAM-MAMNTEL-MAENSZEL TRST, CONTAOLLING POA InveSTICATOA roa  TetewaCliom CFFLLIA -
cse AmOvA MULLL INCLUGING TAEATMENT, IWvESTIGATOR, AnU TAEaTwem! B SNvEdrTiCa
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Table 3b/Bubgroup
. Patient's Heartburn Intensity Assessments Results
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URCHANGED ' 3.0 6 o.0 I
OETERIORATED o o.0 ] o 0.0
nOT assessen(1) 7 - ' ' Ve
TOoTaL a4 100 & oo 0.411 0.180 0.308 o.e93 {
. q
. .
——- emecesesesncsesccensssemamnsnnnrann R
(1) "CEMERALIIED COCMAN-MANTEL-RATNSIEL TEST CONTAGLLING FOR IwvE3T104TOR . (RE3PONSE SCORES USED Inm Teee TEST.) . .

(2)  *wOY ASSESIEO° EVAILUATION PATIENTS MOT [mCLUOEO Ih Tre ANALYSIS, TOTALS OA Yrt PEACENTAGES. . -

0.08.
~vALUE «=0.03,
¢ PevALUE «00,03.

s TwO-SIDED P-VALUE «=0.10 WITH PLACESO mvl-c LOWER (BETTEA) 3LOARE, “PP°, P-valLUE
+ TwO-31DED P-vALUE ¢=D.10 wiTw I RIDE 1OMA MAVING LOWER (BETTER) 3COAES, -
» TwO-s10C0 VALUE <=0 10 wiTH CI3API'OE 20MGC MAVING LOWER (OETTERR) 3CONEY, -

A — . L —
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Table' 8171203
Repeated Measures Analysis Results For '
Mearthurn Insensity (sponsor's Analysisl
cnmn_tmﬂ—l"m“ uinmlmm—" u
: sualysist LOKEAN

[2Y 20 _mg 19 22 gverall 10420
Day )
Investlg -1.6 -2.0 =-2.8 .27 .002 .006 .014
Patient -14.4 -20.) -23.3 .097 .007 .022 .011 .
Night
Investig -2.1 -2.3 -3.4 .76 .014 .036 ..10
patient -12.5. ~-29.9 ~22.3 .¢3s .0C3 .007 .00.

r2
~ Day -
Investig =1.4 -2.0 -2.5 .127 .004 .01 .011
patient -13.9 -17.7 -20.9 .245 .027 .086 .052 ¢
Night
Investig -2.1 -2.3 -2.6 - - 462 2321
Patient -12.3 -18.3 -19.2 .075 .032 .068 .023

Note:Pairwise comparison p’-vaIues are given only when tha overall
p-value is at 1eagt statitically signiticant at the 10% level.

Malysisll-AnulysLs for patient with complete data adjusted for
investigator. .

Analysis#2=LOCF analysis adjusted for investigator.

.
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Table 1c ;
Visits Bchedule, Patient Dispositions & Demographics

Table 3. Schedule of Evaluatlons

i Single-Blind " Double-Blind Phase
Assessment Pre- Seclecdon | Placebo Phase
) Bascline [ WX O Baseline wra | wee | wxs| wxio
(2 wks) . .
. -Sympioms (lnv.) b 4 x b 4 X X X N .
-Endoscopy x o X :
. +Bermoein X b 4 X

-Blopry - . X X .
«Manometry X * X

-£00 X X

-pH prode x X

-Lab tesy x X . x . x

-Dun X X X X X

*. compledon . .

Clobal - i - ] X

evahurion

L e e

(vA; rTotaL CvaL  TOltay tvar  TOTaL

ENTERLOLALL CENTERS) : 1. re " n a1 va2

. 000087171 E ) 1 ) s i1} 10
BErAR/12T . "0 10 [] a " L}
CASTELLZ12) tH " " " 23 k2]
oRR/1Ye . 2 12 7 " n 13
IPEOIaER/12Y - 14 14 " - » 13
PRLLICARG/03 S " " 10 " n n

Cranricn/831 " 7 L] (k] ” k¢ I

SUBCAOUPS{ALL CRmTEAL)

SOOLRATELY SEVEAL MCARTBURN s n[[??) LE) 4)({,2) ”" "
AT PRE-TREATWENT

WITM WLCEIAS AT PRE-TREATwENT 10 0 ay L34 ” ”

LESP <m 10 AT PRE-TREATMENT " [T as au v ”

PRALMATURELY DLISCONT fmuEO(ALL CEnTEAS) 4 7 ] .- .II_ 1]

MEAIOM POA OISCONTIMUED

ADVEALE IxPEALIRNCE L 4 L[] a . L
- IngriGlole e [ ] 1 ) t ]
1%A0EQUATE RESPONSE a o b 2 2 ?
LOST TO FOLLOwW UP : [ ] ] 1 ] ) ]
CrOSC VO OISCOnTImuUR b4 2 ’ ] r ] 3
VWCOOPLRATIVE ) ] 1 ' .2 ?

T rOPR A

eacsssaccnsecace

------ TACATHENT GAOUP e-coccec
Clll’ll.( rLACELSO TOTAL

renaLt " (%]

asce .
-rre -e *
sLACK

onlEataL

satNICAp TROIAN

LR 0.48 °*

'ALI('IAII’

3 4

. [

110,00V, : T a1.0

uEOlan ° 1.0

LIEIL v ° . 73.0
[TIL Y] .

GIID Jvyur 10w Ml‘lbﬂ(‘(ll) }

.43 e

tnt COMPARIIOmS
COCra TeL-magn3CL TE3Y
AmOva BOOEL 1MCAUOING THCATMENT,
{PevaLue 8a3LD On TyPe 111 33,

ST1CaTUN IntERACTIUN greecy,

IwvEITI0ATON, AND TRgAtuent R lerve
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Table 2¢/ITT ‘
Heartburn Intensity Evaluation Results )

POPULALION, Imtinto10-1A0aY
[N (L N BT INT
ASPTLrmEnt, Mvimity $CaLly ©:100 AV, , SewOme, .

» Y0003t JALVEAL, LOWRR 3COALS ARt ottt

sovace, ERt'S DIANY) AVERAGE OVEA Dav) wi wttaiy peniv0 N ~ '
cmmemes ceessavannnn PLACLEO = .
DIrrtatnce DIPPERENCE
PHUE salaLIng LRIINT )
PARAME TR LW LINEANLY) LSNEanE) Pavarvti?) LS Y1I183) PevaLve(2)
SARTBVAN SEY. - Dav 1y

satiLing
bs8 witin 3
/8 wein 4
o wet
©/8 wegn 8
LNOPOLINT
oveaALL

MARTOUAN SEY. -~ NILMT

BastLIng
o/8 witn 2

or8 Witk 4

O/a wetk &
D/t wetn -
LHOPQINT *
. OvERALL

PO ATION: IMFERT«TO-TARAT

AaSEy OUVELE - BL [ NO

ASSEIIMEINT, SEVEMITY SCALE( OamOng, 1eMILD, 2eMO0CAATE, J«SAVEAL; LOWER 3COMEY ANt oLiiEn
[ SINVESTICATOR'S CLINIC EvALUA) IO

. ecmccaccsce CISAPRIOE +e-mnceemas eecesaceceus pLACIBY - aveeses
. otrrerenct e OLFfEREnCE
L SELINE PROM BAalELing

PanaNgIER . MOLSHMEAN{ M) LIMEAN()) PeovaLue(l) M LSmMEAN( 1) L3MEAN{1) P-varLuUL(])

B

BASELImE 1 .
0/8 weew 2 r -a.> N
o weENn o [ ] -0.9%
D/e ween & . -0.4
O/ wtta 8 3 -0.%
EnOPOINT [] -0.%
ovehatL ? -0,

NEARTBURN SEV, - mIGAT
sasgLine . e
D/8 wetn 2 7e -6.4 0.0
° wekR 4 0 0.8 0.0y
o/ wetx € (13 -0.8 «0.0
/0 wtin o - N -0.8 «0.0¢
INrOINT . T8 -0.? «0.01
oveRaLL 16 -0.8 0.8

(1) LEAST SOUANKS WEaNS 40JUST POM UWEOUAL Samm @ stze. ey € LOUAL 10 Pret Leew " -

(2) TW0-310€0 @160n wilCOAON S1CNED RAma TEST, ADJusred PON wetOUAL SAwsv e 3123 lc’»? n::r::::(“!‘o::-':::::::'“ s

. (Povalut ®OI GIVin wmetm massth 0F CASLS wilie CoramCt 1S LEas Traw 3,) : '

13) AnOve wsstl 0e MamelD DATa ImitLuo!me TReaTwe ' IMVISTICATOR, AMD TREATWEMT A 1NVESIIGAION Jm
FPECTY. Fovalwve 8ASE0 Om TYPL 111 S3 ALULS BAYED Um MEANT, ONRAS On O1FFLELACES. )
TCT O3 ML PevaLwe 881 Tos CISAPWIVE mavimg tUwtmise TIEN) SCUNLS, “CC™y Povalue N
- Tw0 $1imie #-walo€ 00,18 WITh PLACISO Maving tominimirren) sbomes, ~Pr-, » vaiue ..0.05,

AC) huwe )

T T w0 or oou.u'- Lm0

'EIBbai Evaluations: ITT B

PFOPVLATION, INTENT-TO-TREAY .
AR SSMENT VeRACELLENT, 3+GCO0O, 3aPals, 45F00A, S.OCTERIONATED,

Cisaratoe FLaceno . .
. EVALUATION ; - PevaLue
INVESTICATON S ASSESsmEnt . '
YrCELLENT i v 1.
€000 - 2 338
) 2t do0.8
. 20 29,4
3 4.4
@» 1o 0.07 ¢¢
PATIERT S a3SESSmernt '
EXCELLEnT
cooo )
raln
»00a -
oeTeatoasten
. 8.2 °

¢ BAIED Owm ClmtmaL 1210 COCramam
(REIPONSE 3COMES USED Im L1332 ] .

() Two-3t0C0 VALWE ¢ 0,10 wiTet CISAPRIDE ravimG BETICR 1Coees, -cc-
" TwO-310€0 P-vaiut = 0.10 WiTri PLACESG PaavinG SETTem 3Couty, -pp-,

TEL-MAENS2EL TEST CONTAOLLING Pohe IwveS11Gaton,
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Table 23c/8ubgroup

. - Heartburn Intensity Assessments Results
¢
o ¢ SUMNASY OF SYwPTON llvl:!!:_:?:'“‘"‘ ' eammeens

. 100+8037 BIvEAL, LOWIA JCONES AAL SETILA
Trin @l-weeuLy PLEI0D

L ¥ "
ASSCINMENT SAVEAITY SCALE, 8-100 PY., BamoOmt,

[T . AY, AVEIAACEL OVES Savi

IUOG:;\.J'- :::::::t‘-::: :; LLalt mOOLRATE 't svan pag-TAEATEANT {> 30 Ow 0-100 ARALOCUE 3CALED oo @ Times/wi e

: ' ecasamasess CISAPRIDE co=c= .
oiPPERLKE .

"om SASEILING

w1 sman(d) |mA-(|| [ 4

" L ANL ) L ARy

numuvan Stv., - Dav . ’

.l"k"’! -

o/8 ween 2 oo .
0/8 weEn 4 “0.01

ore wien & PN

ore wien 8 oo

tmorOINT w ot

oveRaLL - :

MEARTOURN SEV. = MIGHT

s StMmARY OF INVESTIGATON S SYWPTOM JEVERITY ASIES St NTS

e eeaasmesamecesaccmctemameesesemmmatiaesanmemoaennodsaanesasdest taat aata et cerantnn .--

eAY
rast, gL I N0 . .
ASSeSSMEnT . SevimITY SCALE: OemOnE, | D, 2oWOOCRATE, JsSEVIRL, (OwER $LOmt] ARt BLTTELR
sounCe InvESTIGATORS CLITIC IVA\VA‘IO"
SVBGROWe, FATSEMTS WETM AT LLAST MOOELAATE FEARINUAN Al PUC-1RLATHENT (> 30 ON ¥-100 AnaLOLML 3L 1 s @ LiMASIwWLER
ceecssseccs CISAPRIOL ===c-cooans ceeccrmamncs PAACEDO ~-ccemmmmone
wireeRtnCe L reCe

: -~ . reon nuu-l amOva(d)
- cnm accsecenns svaLuve
© o LSetanty) lMA-(n P-vaLue(?) noLSmeant 1) l_‘.(" PevaL L) AL Int,

WEARTOUAN SEY. - LAY

SASELINE " 0.
o/e weex 2 51 0,01 °.
0/ wtEn 4 a8 «0.0} ]
/8 WLER § s 0,01 o
0/9 wetn 8 as «0.00 °
- tNOPOINT L1 “u.01 ]
QveaaLy N a8 «0.01 L]
MEARTOURN SEV, - MIGMT .
BASEL INE L1 0.3
o/s wien 3 3 .
D/B wiin 4 a8 - 0.8
0D/8 wtEK & as 0.30
0/ witn @ a8 o.t8
i EnOrOINT st . 0.7
* OvERALL L L Q.%%

(11 “LEAST Souamis weans ADAUST FOR WmiOUAL Sawmd SIL, Vet & thae ' '
S14e. Yemv amg
(1) 1w0-31UtV mima WILCYAON SILNED Mama TE3T e
ADSULIED FUR wmeGua ’
. ::‘;:Aun Wit LIVIN watn MUwatA OF Ca3ES " Crancy 13 un“v‘n:-’;')“ BIEES. O BIPLELRCL PROR wabLLm.
A BULHLL 10 NARSLE GATA INCLVOING TREATECAI|INS, }, InviSTICAT .
o N Al RUA
CErrRtiy. wovann Y Un vvn 111 83, teatteime »-v. lns wANL0 us.-nA: 'a:m':-l’n. D tmrmaysy (Tmtetmint
.( [ IR IT N Tre CI34PREDE Iavinu PITER) pCONRS, "CU"¢ Pevaiwn
" PLALLSO tuvim, lMllll'lllI scrau- Trety bovALV aeul b
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' Table 5<I_=./ Subgroup

[ Sui

ALIE3IMANTS PAON D)

R AL L LI LU RO R PR ROP P PIEPI ORI P ?

t Jumuaay OF JymPiou 3tvia

POPLAT IO, INtEmT=TO-TREAT

Peast, [
ALITIIwENT, SEVEIAITY SCALE, ©-100 PY,, OewOnt, .,.., , 100emMO3t §
SoUnCe, . MT'Y OIARY, AVRAAGL OVIR OAYL WiTHIN S)-wgiaLY P
SVSCAOUSy . PATIRRTS HAVING MEAm LESP LL23S Tram On LQUAL 1O te AT

. acscenmaccs CESAPRIOR seccavenans

oirrgatnce
Ow BajlLl

LOwiR SCOALS AL BLYTCR
Catwiny
eeesccmacccs PLACERO ~-resncenman

Q1rremence
2AUN BasELINt AmOvs ()

XY 2 PevaLUL .
PARAMETEN N LSMEAN(I) L3atam(1) P-vaLUE(2) " LSHEAM(I) LImEaAn{I1) PovaruElD) tat, tnt, .

4,/ e WV 4

cemmemsan e mssescsse memceceec ssscesamss . . :

‘ Y
. MCARTOUAN SLV, - DAV . .

- - . . .
sastLIne 3 :: ) 0.03 .‘
o/e wten 2 3 ey «0.0}

) Y b/ wikx a 3y 0.0%
o/p witx @ ar . 0.02 i
©/8 witn § ;: » 0.04
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OVERALL s «0.01 2.0 l
HEARTOUAM SEV., - miTMT -
R . .~ ‘
. " «w0.91 1402
ae «.0v ' 13.4
a7 «0.01 .
ar a0.01 3.4
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. 4,
. oveaaLL L4 w0.01 ' -
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sounce, T INVESTICATOA 'S CLEINIC EvaLuatiow
sSuscrour, PATIENTS MAVING MEAN LEIP LESS Tram OR €OVAL TG 18 AT PRE-TAEZATHENT
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. otrrertncE . OIFrEAENCE :
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0/8 wetx 8 4y -6.7 «0.01 14
EROPOINT L 1) -0.8 «0.0) b4 '
ovemaLL ° [ 3} -0.% «0.01 » N
neARTRURN SEV .
saseLine “ s t.8 e -
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/8 wiex & a7 1.0 . 0.01 1.7 -0.2 o.08
o/8 wees @ . ar 1.0 «0.¢1 .S -0.e 0.0 -
ENOPOINRT ) 9] LR 0. 01 '3 -0.4 0.07 .98
OvERALL i 1.3 «0.01 e =~0.3 0.4 0.03C 0.8

Tty aul EQUAL 1O Tne Ume€1ET CRACE OF IwvSTICalOn mMEARS.

LEALT 3OVANRS mtam3 ADJUST POR UNIQUAL SAwALE SIZC. YmEY afl EQUAL T0 THE UNwlICHTED Av
(2) TwO-310€0 BLOUR wWILCORON SICKED Ramu TE3Y, ADSVSTED POM UNEOUAL SANPLE SIIRS, Ow DIFPERENCE PAUM Badeeime .

(P-vALUE NOT CIVEN Wt WUMBER OF CASES Wilth CMARGE 15 LESS THAN 3.)
(3} ANOVA MOORL U BANKED OATA INCLUOING TREATME TRY, ), INvESTICATOR, AND TREATMEMT X IWvESTILAIUM IMIARACTIONEINI, )

EPPECTS, P vAIUE BASED Or Tyre 111 $5.(6a3Le VALUES NASED On MEAMS, OFFENS Om DIFPLHLNCEY. )
e TeU=S IV P-VALUEL 420,10 wiTh CI3APAIOL ruavinG LOWA(NETTEA) 3CONRS, “CC*y P-vaitut +40.05.
T IDLY PvALUC «#0.10 WiTh PLACESO MAVIRG LOWLN(BCITER) i(oﬂli. PP, PovarLur 20,03,
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Table S1/121-5

eartburn tensit Sponsor's Analysis)

¢

LSMEAN 2-yided p*

10 mg -~ plac
Day : ‘
Invest. -3.4 . 605 !
Patient -1.0 .884 L
Night
Invest. -13.1 .05
Patient ' -21.9 .001 - S

*=p-values based on ANOVA rank data
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STATISTICAL REVIEW & EVALUATION ? .
(ADDENDUM) |

Date: . 5o
NDA #: 20-210
Drug Class: 1S

Applicant: Janssen Research Foundation -

Drug: Cisapride (Propulsid)
Indication: Treatment of symptoms of gastroesophageai reflux disease (GERD)

1
This review is an addendum to the original statistical review of this NDA (# 20-210) dated
March' 26; 1992.

7 |
This document addresses the adjustments of p-values for multiple endpoints for the
effectiveness of cisapride 10 mg in patients with GERD. The adjustments of p-values is done
for two of the three studies (study #121-5 and study #1201) originally reviewed.

For study # 121-5, 26 endpoints (week 2, week 4, week 6, week 8, endpoint, overall and
global for both patient and investigator daytime/ nighttime assessments), and for study #
1201, 22 endpoints (week 4, week 8, week 12, endpoint, overall and global for both patient
and investigator daytime/ nighttime assessments) were considered for multiple endpoints
adjustments.

The method used is an enhancement of the Tukey’s method and was presented by Dr. Satya

Dubey, Ph. D., at the Sixth Annual Meeting of the International Society for Clinical |
Biostatistician in Germany in 1985. The method uses the correlation coefficients among

endpoints to-adjust p-values. The method has the property that if the endpoints are fully

uncorrelated, then this method reduces to the usual Bonferroni procedure; however, if

endpoints are fully correlated, then no adjustment is necessary. The formula used for this

method is shown at the bottom of Table-2. [The performance of this method is currently

being evaluated using statistical simulation techniques.]

Table-1 and Table-2 (attached) summarize tiie results of these adjustments. Table-3 shows
the (unadjusted) p-values for the third study (study # 1203).

pri— o

A. J. Sankoh, Ph. D.
(Mathematical Statistician)
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Statistical Review and Evaluation

NDA #: 20-210

Applicant: Janssen Research Foundation
Name of Drug: Propulsid (Cisapride) Tablets

Documents Reviewed: NDA submission volumes 33 and 29.
Data set supplied in floppy diskette

- 2

I. Background ¢

Two animal carcinogenicity studies (one in rats and one in
mice) were included in this NDA submission. These two studies
were intended to assess the carcinogenic potential of Propulsid
in rats and mice when administered as a diet admixture to these
animals for the major part of their lives. Dr. Chopra, HFD-180,
who is the reviewing pharmacologist of this NDA, had requested
the Division of Biometrics to perform the statistical review and
evaluation of the two studies. The data used in the reviewer's
independent analyses were supplied by the sponsor in floppy

diskettes. This review has been discussed with Dr. Chopra.

II. The Rat Study

II.a. Design

The study consisted of four treatment groups in each sex. The
Charles River SPF Wistar rats were used as experimental animals.
Of the four groups, one served as control and the remaining three
as treated groups. The dose levels 20, 40, and 80 mg/kg were
administered to the low, medium, and high-dose groups,
respectively. Each group had a size of 50 animals. The drug was
administered to the animals as a diet admixture. The duration of
the study was 107 weeks. All surviving animals were sacrificed
for histopathological examinations at the end of study.

II.b. Sponsor’s Analysis of the Rat Study

Ssurvival Analysis The sponsor reported the following end-of-
study mortality rates:

Mortality rates (in %)
Control Low Mid High

Male 38 54 60 60
Female 46 40 52 34
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The sponsor tested
by the methods of P
Significance Tests

R T Y PPV NP C e oAby AT

for dose related positive trend in mortality
eto et. al (Guidelines for Simple, Sensitive
for Carcinogenic Effects in Long-Term Animal

jng Assays_for

L e SRS K At

Experiments. In \
i i , Internationa. Agency for !

Research Against Cancer Monographs, Annex to Supplement 2, World

Health Organization, Geneva, Ppp. 311-426, 1980). A statistically

significant (one-tailed p=.011) dose-related increase in \ /1

mortality was observed in male rats. A pairwise comparison by the
chi-square test revealed a statistically significant increase
(p<.05) in mortality in the mid and high dose groups during the
last two months in male rats. . -

In female rats, no statistically significant- (at .05 level)
dose-related positive trend in mortality was present. Also none
of the treated groups showed statistically significantly higher
{(at .05 level) mortality compared to the control group.

The sponsor followed the methods described
in reto et. al (1980). The tumor types that shoyed statistically
significant positive dose-response relationship (trend) or
statistically significantly increased tumor rate in a treated
group relative to the control group are listed below.

Tumor Data_analysis

p-value
Sex Tumor type Trend pairwise
Tumor count (chi-square)
Male kidney/lipoma .0264
(0,0,1,2)
pituitary/adenoma .0577 <.05 (C vs M)
(&,14,18,11)
Female Mammary gland/
adenocarcinoma - .31 <.05 (C vs L)

(2,10,5,5)

4 Tumor counts are out of 50 animals in each group.

Hence the only tumor type showing a statistically significant
dose-related trend (at .05 level) is kidney/lipoma in males. In
addition, pituitary/adenoma in mid-dose males, and mammary/
adenocarcinoma in low dose females showed statistically
significantly increased tumor rates relative to the respective
control animals.

The sponsor has provided historical control tumor rates of ' -
pituitary/adenoma in males, and mammary/adenocarcinoma in

} *The phrase "(positive) dose-response relationship/trend" refers
to the (increasing) linear component of the effect of treatment,
and not necessarily to a strictly increasing mortality or tumor
rate as dose increases.

-
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females. This data is reproduced in Appendix A. '
II.c. Reviewer's Analysis of the Rat Study
‘The reviewer independently performed survival and tumor data ’ *
analyses. For survival data analyses, the methods described by
Cox, D.R. (Regression models and life tables, Journal of the .
Roval Statistical Society, B, 34, 187-220, 1972), by Gehan. E. \ P

(A generalized Wilcoxon test for comparing arbitrarily singly-
censored samples, Biometrika, 52, 203-223, 1965) and by Tarone,
R. (Tests for trend in life table analysis, Biometrika, 62, 679-
682, 1975) were used. The methods applied in tumor datg analyses
are those described by Peto et al. (1980) and the methods of age-
adjusted exact permutation trend test and age-adjusted Fisher

exact test.
The data used in reviewer's analyses were provided by the

sponsor in floppy diskettes.

survival Analysis The intercurrent mortality rates are given
in Table 1. The end-of-experiment survival rates for males are
38% (control), 54% (low), 60% (medium), and 60% (high). In the
females they are 46% (control), 40% (low), 52% (medium), and 34%
(high). For the purpose of visual comparison, the Kaplan-Meier
survival curves are plotted in figures 1, and 2, respectively,
for males and females.

The four survival curves were tested for homogeneity by both
the Cox test and the Wilcoxon test. No statistically significant
differences (at two-tailed .05 level) among them were observed in
either sex. However, a statistically significant (two-tailed

=.036) positive dose-response trend in intercurrent mortality in
males was detected. Also, by pairwise comparison, the mid and the
: high dose males showed a statistically significantly higher
mortality relative to the control group. The p-values of the
tests applied in survival analyses are given in Table 2.

Tumor Data Analysis The sponsor classified tumor types as
‘fatal' or ‘'incidental'. Following Peto et al. (1980), the
reviewer applied the death-rate method for fatal tumors, and the
prevalence method for incidental tumors in testing for a positive
dose-response relationship (trend) in tumor rates. A combined
analysis was performed when a tumor type was observed in both
contexts. For tumor types with 25 or less occurrences across
treatment groups, an exact permutation trend test was used. The
scores assigned to the control, low, mid, and high dose groups
were the actual dose levels 0, 20, 40, and 80 mg/kg,
respectively. The time intervals (in weeks) used in these tests
. are, 0-52, 53-80, 81-95, 96-107, and terminal sacrifice. In
‘ addition to trend test, age-adjusted Fisher exact tests comparing
p a treated group with the control group were also performed. The
tumor types tested, the tumor rates, and the p-values of the
tests are listed in Table 3.

The tumor types that showed a statistically significant finding

-
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(at .05 level) by any of the tests are listed below.
Se ssue/Tumo e p-value (right-tailed} of test'
/Tumor count Trend ! Fisher Exact Test
c,L ' c,M | C,H
MALE .
Kidney/Lipoma . 0493 - >.20 >.10
(0,0,1,2)
Pituitary/Adenoma >.20 .043 .013 >.10
(8,14,18,11) -
. cl ,
Pituitary/Adenoma+ >.20 .028 - . .013 >.10
Adenocarcinoma ¢
(8,15,18,11)
FEMALE
Mammary Gland/Adenocarcinoma .39 .0137 >.10 .>.10
(2,10,5,5)
Thyroid/Adenoma+ .23 >.10 045 >.10
. Adenocarcinoma
. (0,3,4,2)

1 p-values showing statistical significance are underlined.
A '—' indicates a zero count in control versus a zero count in
the treated group.
C,l=Control vs. Low; C,M=Control vs. Mid; C,H=Control vs.
High.

2 Tumor counts are out of 50, 50, 50, and 50 animals in
control, low, mid, and high-dose groups, respectively.

The p-values superscripted with an asterisk(*) will be considered
as yielding statistically significant results after adjustment
for multiple testing by Haseman's rule. (Haseman's rule. Tumor
types with an spontaneous tumor rate of no more than one percent
should be tested at .05 level, otherwise the level should be set
at .0l1. Haseman, J.K. (1983), A Reexamination of False-Positive
Rates for Carcinogenesis Studies, Fundamental and Applied
Toxicoloqy, 3:334-339.) It should be noted, however, that
Haseman's rule is an ad-hoc procedure for reducing false-positive
rates in multiple testing, and should not be taken very rigidly.
The findings of statistical significance must be judged in
combination with other scientific evidence in order to make
inference on their biological significance.

~III. The Mouse Study

I1XI.a. Design

The study consisted of four treatment groups in each sex. The

' Charles River SPF Albino Swiss mice were used as experimental

- s
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animals. Of the four groups, one served as control and the ’

remaining three as treated groups. The dose levels 20, 40, and 80
mg/kg were administered to the low, medium, and high-dose groups,
respectively. Each group had a size of 50 animals. The drug was
administered to the animals as a diet admixture. The duration of
the study was 84 weeks. All surviving animals were sacrificed for
histopathological examinations at the end of study. .

III.b. Sponsor's Analysis of the Mouse study

survival Analysis The sponsor reported the following end-of-
study mortality rates: . -

Mortality rates (in %) . v

control Low Mid High
Male 46 48 34 32
Female 60 38 42 50

The sponsor also reported a one-tailed p-value of .986 in
testing for a positive dose-response trend in mortality in males
by the methods of Peto et. al (1980). Hence, while the dose-
related positive trend in mortality was not statistically
significantly positive, there was statistically significant
negative trend (one-tailed p=.014).

In female rats, no statistically significant (at .05 level)
dose-related trend (in either direction) in mortality was
present.

Tumor Data Analysis The sponsor performed both dose-response
trend test and Fisher exact test on the tumor incidence data.
No statistically significant (at .05 level) results were
repoxrted. :

III.c. Reviewer's Analysis of the Mouse Study

The reviewer independently performed survival and tumor data
analyses. For survival data analyses, the methods described by
cox, D.R.5(1972)[ by Gehan. E. (1965) and Tarone, R. (1975)
were used. The methods applied in tumor data analyses are those
described by Peto et al. (1980) and the methods of age-adjusted
exact permutation trend test and age-adjusted Fisher exact test.
The data used in reviewer's analyses wvere provided by the sponsor
in floppy diskettes.

survival Data Analysis The intercurrent mortality rates are
given in Table 4. It is seen that the end-of-experiment survival
rates for males are 54% (control), S52% (low), 66% (medium), and
68% (high). In the females they are 40% (control), 62% (low), 58%
(medium), and 50% (high). For the purpose of visual comparison,
the_Kaplan—Meier survival curves are plotted in figures 3, and 4,

-
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for males and females, respectively.
The four survival curves were tested for homogeneity by both

the Cox test and the Wilcoxon test. No statistically significant
differences (at two-tailed .05 level) among them were observed in
either sex. However, a statistically significant (two-tailed
p=.036) negative dose-response trend in intercurrent mortality in
males was detected. Also, by pairwise comparison, the pairs
(c,H), and (L,H) in males, and (C,L) in females showed
statistically significant differences in intercurrent mortality.
The p-values of the tests applied in survival analyses are given
in Table 5. -

Tumor Data Analysis The sponsor classified tumor tyé%s as
'‘fatal' or 'incidental'. Following Peto et al. (1980), the
reviewer applied the death-rate method for fatal tumors, and the
prevalence method for incidental tumors in testing for a positive
dose-response relationship (trend) in tumor rates. A combined
analysis was performed when a tumor type was observed in both
contexts. For tumor types with 25 or less occurrences across’
treatment groups, an exact permutation trend test was used. The
scores assigned to the control, low, medium and high-dose groups
were the actual dose levels 0, 20, 40, and 80 mg/kg,
respectively. The time intervals (in weeks) used in these tests
are, for males, 0-52, 53-65, 66-75, 76-84, and terminal
sacrifice. In addition to trend test, age-adjusted Fisher exact
tests comparing a treated group with the control group were also
performed. The tumor types tested, tumor rates, and the p-values
of the tests are listed in Table 6.

None of the tumor types tested showed statistically significant
findings (at .05 level) by any of the tests in either sex.

Hepatocytic Neoplasia in male mice The incidence of this
neoplasia was recorded in NDA vol. 29, page 52-06497, with rates
11/49 (C¢), 11/50 (L), 12/50 (M), and 19/50 (H), but was not
included -in the data set supplied in the floppy diskettes. These
rates show a statistically significant dose-related trend with a
p-value of .028.

IV. Evaluation of validity of the of the mouse study

The results of.the reviewer's analysis show that in the mouse
study there is no statistically significant positive dose-
response relationship or increased tumor rate in a treated group
relative to the control group in any of the tumor types tested.
However, before concluding that the drug is not carcinogenic in
mice, it is important to look into the following two issues as
have been pointed out in the paper by Haseman (Statistical issues
in the design, analysis and interpretation of animal
' carcinogenicity studies, Environmental Health Perspectives, Vol.
58, pp 385-392, 1984):

(i),Wgre enough animals exposed, for a sustained period of
time, to the risk of late developing tumors?

- 4
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(ii) Were dose jevels high enough to pose a reasonable tumor ;
challenge to the animals ?

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

The following are some rules of thumb regarding these two

i issues as suggested by experts in this field: Haseman (Issues in
carcinogenicity testing: Dose selection, Fundamental and Applied
Toxicology, Vol. 5, pp 66-78, 1985) has done an investigation in
which he gatherea data from 21 studies using Fischer 344 rats and
B6C3F1 mice conducted at the National Toxicology Program (NTP) . .
He found that, on an average, approximately 50% of the animals in
the high dose group survived the two-year study period. Also, in
a personal communication with Dr. Karl Lin of the Statistical
Application and Research Branch, pivision of Biometrics, Haseman
suggested that, as a rule of thumb, a 50% survival of the 50
initial animals in the high dose group, between weeks 80-90,
would be consider as a sufficient number and adequate exposure.

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

It appears, from these three sources, that the proportions of !

[

survival at 52 weeks, 80-90 weeks, and two years are of interest &\
in determining the adequacy of exposure and number of animals at &i
risk. g

Regarding the gquestion of adequacy of dose levels, it is ;é

generally accepted that the high dose should be close to the MTD 3
(maximum tolerated dose). In-the paper of Chu, Cueto and Ward
(1981), the following criteria are mentioned for dose adequacy:

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

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

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

In another paper, Gart, Chu and Tarone (Statistical issues in
interpretation of chronic bioassay tests for carcinogenicity,
Journal of the National Cancer Institute, 62, 957-974, 1979)
stated that the mean body weight curves over the entire study
period should be taken into consideration in conjunction with the

- s
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! survival curves when adequacy of dose levels is to be examined. .

In particular, "Usually, the comparison should be limited to the
\ early weeks of a study when no or little mortality has yet
p occured in any of the groups. Here a depression of the mean

weight in the treated groups is an indication that the treatment ,

! ' has been tested on levels at or approaching the MTD."
’ We will now examine the validity of the Propulsid mouse )
light of the above guidelines.

of the high dose group.

carcinogenicity study, in the
The following are summary survival data

End of 52. End of 84 .
\ weeks weeks -
f Male 100% 68% '
' Female 96% 50%

By the criteria mentioned above, the number of animals and the
duration of exposure will be considered adequate.

The. mean body weight curves are depicted in Fig. 5 (which is a
reproduction from NDA vol. 29, p. 52-06442). Also, the decrements
in weight are given in Table 7.

It is seen, from Fig. 5 males, that from week 10 to the end of
! the study the mean high dose weights for the treated males are
always lower than those of the control group. In addition, (from
Table 7), the decrements in weight (at study end) relative to the
control group are 13.6%, 9%, and 13.6% in low, mid, and high dose
males,” respectively. Hence, according to the criteria described
above, the dose levels in males will be considered adequate, the
high dose being close to the MID.

In the females, it is seen from Fig. 5 females, that the mean
body weight curve for the high dose stayed almost always above
that of the control group, and there was a 13% increment (Table
7) in the mean high dose weight at study end relative to the
control group. In addition, the high dose mortality is 10% lower
than that of the control group (Table 4). Hence, according to the
criteria described above, the high dose will not be considered as

reaching the MTD.- ~

-

V. Summary

In this review, the phrase "(positive) dose-response
relationship/trend" refers to the (increasing) linear component
" of the effect of treatment, and not necessarily to a strictly
_increasing mortality or tumor rate as dose increases.

The Rat Study The reviewer independently performed survival
and tumor data analyses of the rat study. A statistically e
;§1gnificant positive dose-response trend (at .05 level) in E
intercurrent mortality in males was detected. Also, by pairwise ™
ol
- - )
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comparison, the mid and high dose males suffered statistically
significantly higher (at .05 level) intercurrent mortality
relative to the control group. These findings agree with those of

the sponsor.
‘In tumor data analysis, the reviewer applied both the age-

adjusted exact permutation trend test and the age-adjusted Fisher
exact test. The tumor types showing statistically significant

findings are the following:

Sex/Tumor type

Tumor count .  p-value
MALE s -9
Kidney/Lipoma .0493* (Trend) ¢
(0,0,1,2)
Pituitary/Adenoma .043 (C vs. L)
(8,14,18,11) .013 (C vs. M)
Pituitary/Adenoma+ .028 (C vs. L)
Adenocarcinoma .013 (C vs. M)
(8,15,18,11)
FEMALE
Mammary Gland/Adenocarcinoma .0137 (C vs. L)
(2,10,5,5)
Thyroid/Adenoma+
Adenocarcinoma .045*% (C vs. M)
(oi'3l412)

Tumor counts are out of 50, 50, 50, and 50 animals in

control, low, mid, and high-dose groups, respectively.

The p-values attached with an asterisk(*) will be

considered as yielding statistically significant results after

adjustment for multiple testing by Haseman's rule.

The Mouse Study The reviewer independently performed survival
and tumor data analyses of the mouse study. A statistically
significant negative dose-response trend (at .05 level) in
intercurrent mortality in males was detected. Also, by pairwise
comparison, statistically significant differences in intercurrent
mortality were observed between the pairs (C Vs. H), and (L vs.
H) in males, and (C vs. L) in females. These findings agree with
those of the sponsor.

In tumor data analysis, the reviewer applied both the age-
adjusted exact permutation trend test and the age-adjusted Fisher
exact test. In the males, hepatocytic neoplasia (with rates 11/49
(c), 11/50 (L), 12/50 (M), and 19/50 (H) showed a statistically
significant dose-related trend (p=.028). None of the tumor types
tested in females revealed statistically significant findings (at
.05 level) by any of the tests.
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The mouse study was evaluated for its validity based on body
weight and mortality data. The duration of exposure to the drug
was found to be adequate for both males and females. However,
only the males, and not the females, would be considered to have

been challanged by an MTD.

Tl [T Ll

Mirza M. Ali, Ph.D.

Mathematical Statistician
Cod K Zé //9-/7?/’/

concur: Karl K. Lin, Ph.D., Group Leader, SARB ¢

cc: Original NDA # 20-210
HFD-180/Dr. Fredd
HFD-180/Dr. Chopra
HFD-180/Dx. Choudary
HFD-710/Chron
HFD-715/Chron
HFD-715/Dr. Lin
HFD-715/Dr. Ali
HFD-502/Dr. Weissinger
HFD-715/DRU 2.1.1, Propulsid (Cisapride), Janssen Research

Foundation
HFD-715/Diskette MALI-2/Propulsid.w5l




- TABLE 1
INTERCURRENT MORTALITY RATES
THE RAT STUDY ,
SEX | TIMe (wks) CoNTROL Low MEDIUM HiGH
MALE ?
0 - 52 0/ 50 1/ 50 0/ 50 0/ 50
( 0.00) ("2.00) (¢ 0.00) ( 0.00) - “_
53- 80 5/ 50 6/ 49 6/ 50 8/ 50
(10.00) (14.00) (12.00) (16.00)
81- 95 6/ 45 8/ A3 14/ 48 . 9/ 42
(22.00) (30.50) (40000 ~  (34.00)
96- 107 8/ 39 . 12/ 35 16/ 30 13/ 33
(38.00) (54.00) (60.00) (50.00)
TERM. SACR 31/ 50 - 23/ 50 20/ 50 29/ 50
(62.00) (46.00) (40.00) (40.00)
FEMALE |
| 0 - 52 2/ 50 1/ 50 1/ 50 1/ 50
( 4.00) (2.00) (2.00) (2.00)
53- 80 4/ 48 4/ 49 5/ 49 5/ 49
(12.00) (10.00) (12.00) (12.00)
81- 95 6/ 44 8/ 45 7/ 44 6/ 44
(24.00) (26.00) (26.00) (24.00)
96- 107 11/ 38 7/ 37 13/ 37 5/ 38
(46.00) (40.00) (52.00) (34.00)
TERM. SACR 27/ 50 30/ 50 24/ 50 33/ 50
(54.00) (60.00) (48.00) (66.00)

NoTe: Except THE TERM. SACR. ROW, AN ENTRY OF THIS TABLE
=NUMBER OF ANIMALS DYING OR SACRIFICED IN THE TIME
JINTERVAL/NUMBER OF ANIMALS ENTERING THE TIME INTERVAL.

AN ENTRY IN PARENTHESIS = CUMULATIVE MORTALITY RATE;I.E.
CUMULATIVE PERCENT OF ANIMALS DYING UP TO THE END

OF THE TIME INTERVAL. AN ENTRY IN THE TERM. SACR. row =
NUMBER OF ANIMALS SURVIVIHG TO TERMINAL SACRIFICE /
INITIAL NUMBER OF ANIMALS. AN ENTRY IN PARENTHESIS IN THIS
ROW = PERCENT OF ANIMALS (OF THE INITIAL NUMBER) SURVIVING
TO TERMINAL SACRIFICE.




Table 2
Results of Intercurrent Mortality
(Survival) Data Analyses
The Rat Study

e S —vv_—-f—jr-‘-"—
’ *
t
]

Sex Groups Compared Two-tailed p-value of test
| : Cox | G-B | Tarone trend '
> Male ¢,L,M,H .10 .11 .036% (+)

C,L .18 .18
c,M .036% - .029%
* C,H .040%* «034%* Y
L,M .50 . +35 -
L,H .51 .39 ¢
! M,H .97 .95
| Female Cc,L,M,H .37 .46 .40 (=)
C,L .68 .57
C,M .66 .61
C,H .36 .34 )
L,M .31 .27
L,H .72 .67
M,H .13 .14

G-B Gehan-Breslow test.

+ Increasing trend in intercurrent mortality.

- Decreasing trend in intercurrent mortality.

%*

Statistically significant at .05 level.




Table 3
Results of Tumor Data Analysis
The Rat Study

<

éex/Tissue/Tumor TYDe/ p-value (right-tailed) of test' ’

/Tumor count® Trend i Fisher Exact Test
; Cc,L : c,Mm | C,H

MALE s

Hematopoietic System/ .0587 >.5 >.20 >.10

Hematopoietic System Tumor

(2111215) ’ -

- >

Kidney/Lipoma : .0493 - >.20 >.10

(0,0,1,2) : ¢

Pituitary/Adenoma >.20 .043 .013 >.10

(8,14,18,11) i

Pituitary/Adenoma+ >.20 .028 .013 ° >.10

Adenocarcinoma

(8,15,18,11)

Thyroid/Adenocarcinoma .18 >.10 >.20 >.10
(1121114) I

FEMALE ;
Kidney/Tubular A8enoma >.10 - - >.10
(Olololl) ! ‘
Mammary Gland/Adenocarcinoma .39 .0137 >.10 >.10
(2,10,5,5)
Ovary/Mixoma : >.10 - - " >.10
(0,0,0,1)
Pituitary/Schwannoma >.10 - - >.10
(0,0,0,1)
Thyroid/Adenoma .14 >.10 >.10 >.10
(0,2,3,2) N
Thyroid/Adenoma+j .23 >.10 .045 >.10

Adenocarcinoma

(0I3I4I2) ;

1 p-values were obtained by age-adjusted tests. For a total
. tumor count of 25 or less p-values were obtained by age-
adjusted exact test. A '-' indicates a zero count in control
versus a zero count in the treated group. p-values yielding
statistically significant results are underlined.
2 Tumor counts are out of 50, 50, 50, and 50 animals in
control, low, medium, and high-dose groups, respectively.

-

L




SEX

MALE

FEMALE

: TABLE 4
INTERCURRENT MORTALITY RATES
THE MOUSE STUDY

TIME (WKS) CdyTROL Low MeEDIUM HIGH
0 - 52 6/ 50 2/ 50 4/ 50 0/ 50
(12.00) ( 4.00) ( 8.00) ( 0.00)
53- 65 9/ 44 10/ 48 6/ 46 3/ 50
(30.00) (24.00) - (20.00) ( 6.00)

- A

66- 75 6/ 35 7/ 38 4/ 30 8/ 47
(42.00) (38.00) (28.00) (22.00)

76- 84 2/ 29 5/ 31 3/ 36 5/ 39
(46.00) (48.00) (34.00) (32.00)
TERM. SACR 27/ 50 26/ 50 33/ 50 34/ 50
(54.000  (52.00) (66.00) (68.00)

0 - 52 9/ 50 6/ 50 2/ 50 2/°50
| (18.00) (12.00) ( 4.00) ( 4.00)

53- 65 71 81 3/ 44 6/ 48 6/ 48
(32.00) (18.00) (16.00) (16.00)

66- 75 6/ 34 4/ 41 6/ 42 10/ 42
(44.00) (26.00) (28.00) (36.00)

76- 84 8/ 28 6/ 37 7/ 36 7/ 32
' (60.00) (38.00) (42.00) (50.00)
TERM. SACR 20/ 50 31/ 50 29/ 50 25/ 50
: (40.90) (62.00) (58.00) (50.00)

NoTeE: Except THE TERM. SACR. ROW, AN ENTRY OF THIS TABLE
ZNUMBER OF ANIMALS DYING OR SACRIFICED IN THE TIME
INTERVAL/NUMBER OF ANIMALS ENTERING THE TIME INTERVAL.

AN ENTRY IN PARENTHESIS = CUMULATIVE MORTALITY RATE:I.E.
CUMULATIVE PERCENT OF ANIMALS DYING UP TO THE END

OF THE TIME INTERVAL. AN ENTRY IN THE TERM. SACR. RoOW =
NUMBER OF ANIMALS SURVIVING TO TERMINAL SACRIFICE /
INITIAL NUMBER OF ANIMALS. AN ENTRY IN PARENTHESIS IN THIS




Table §
Results of Intercurrent Mortality
(Survival) Data Analyses
The Mouse Study

Sex Groups Ccmpared Iwo-tailed p-value of test
? Cox | G-B | Tarone trend '
------------------- —I-—---------------—--_-—-_--—-----—----—--- \
Male ¢,L,M,H .15 .08 .036% (=)
C,L .99 .82
c,M .27 . .20
C,H .08 .024% ”
L,M .26 .25 -
L,H .069 .024% v
M,H .72 .41
Female c,L,M,H .10 .10 50 (=)
C,L 039% .032%
C,M .08 .054
C,H .29 .17
L.M .86 .81
L,H 36 .37
M,H .54 .48
G-B Gehan~Breslow test.
+ Increasing trend in inte-current mortality.
- Decreasing trend in intercurrent mortality.
*

Statistically significant at .os level.




Table 6
Results of Tumor Data Analysis

The Mouse Study

éex(Tiss#e[Tumor Type/

p-value (right-tailed) of test'

/Tumor count® Trend ! Fisher Exact Test
Cc,L } c,M | C,H \
MALE
Kidney/Adenoma >.10 - - >.10
(0,0,0,1)
Liver/Hemangioendothelioma .19 >.20 ; >.2Q9 >.10
(1,1,1,3) -
Hemangioendothelioma(all >.10 >.50 >.50 >.20
tissues combined) ‘
(211I1I3)
Liver/Hepatocytic Carcinoma .30 .20 >.20 '>.20
(3I7I6I6)
Lung/Primary Lung .11 >.50 >.20 >.10
Tumor (benign) '
(6,5,8,11)
Lung/Primary Lung i >.20 >.50 >.20 >.50
Tumor (malignant)
(6,3,8,3)
Lung/Primary Lung >.20 >.50 >.20 >.20
Tumor (ben.+malg.) .
(12,8,16,14)
Small Intestine/ >.10 - - >.10
Adenocarcinoma
(0,0,0,1)
Soft tissue/¢ ;.. .ma >.10 - - >.10
(0,0,0,1) .
Testis/Leydig Cell Tumor >.10 >.10 >.50 >.10

(1,2,0,2)

Table 6 continued on the following page
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' Table 6 (continued from previous page)

i Sex/Tissue/Tumor T p-value (right-tailed) of test'
g . - /Tumor count Trend | Fisher Exact Test
- C,L ! c,M | C,H,
FEMALE '
Mammary Gland/Adenocarcinoma .16 >.20 .13 >.10
, (1,3,5,4)
Ovary/Adencma ‘ >.10 - - >.10
(0,0,0,1) -
. e/
Thyroid/Adenoma >.10 - ' - ¢ >.10
(0,0,0,1)
Uterus/Leiomyosarcoma >.10 >.20 >.50 >.20
(1,2,0,3) '

1 p-values were obtained by age-adjusted tests. For a total
tumor count of 25 or less p-values were obtained by age-
adjusted exact test. A '-' indicates a zero count in control
versus a zero count in the treated group. p-values yielding
statistically significant results are underlined.

2 Tumor counts are out of 50, 50, 50, and 50 animals in
control, low, medium, and high-dose groups, respectively.
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.- TABLE 7
DECREMENTS IN WEIGHT
THE MOUSE STUDY
WEIGHT (IN GRAMS) WEIGHT

SEX GrOUP LAsST WEEK DECREMENT (%)
MALE

CONTROL 22.00 0.00

Low 19.00 -13.64

MepxIum 20.00 -9.09

HxiGH 19.00 -13.64
FEMALE . -

CoNTROL 15.00 0.00 .

Low 18.00 20.00

MebpIUuM 16.00 6.67

HigH 17.00 - 13.33
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JANSSEY PWRMACTUTICA WY
Departmort of toxicology

EXPERIMENT: 1997
CircThogenicity study '
R 51619 < FOOD - MICE - 18 MOMTN '
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APPENDIX A

HisfoFica! control tumor rates for pituitary adenoma in male rats, and
mammary gland adenocarcinoma in female rats.

Male Female
pituitary adenoma Mammary Gland adenocarcinoma

Hiztgrical_caontrol_data (po:iod 1985 - 1990)
(see also addendum to the report)

Exp. No.1l15S 19747 9/50

Exp. No.1214 15749 4/50

Exp. No.1230 . 9/48 . 5/50

Exp. No.1307 13749 - 5/50

Exp. ¥No.1317 11/50 2/50 _ -
Exp. No.133S 12/%0 T 3/50

Exp. Ko.1l450 . 10749 4750 ¢
Exp. NHo.1309 4748 ’ 5/50

Exp. Ho.l1l650 15750 ' 7/50

-
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S Statistical Review and Evaluation
i (Addendum)

?
NDA #: 20-210 8 Date:  vAR 24 109>

Applicant: Janssen Rekea.ch Foundation ;

Name of Drug: Propuisid (Cisapride) Tablets

I. Background

A report of statistical review and evaluation of the rat and
mouse carcinogenicity studies was issued by the Division of
Biometrics on Jan. 13, 1992. A typographical error was detected
in that review report. The error is corrected in this addendumn.

II. Correction

On page 3, under the paragraph "Survival Analysis", the pafagraph
segment

-The end-of-experiment survival rates for males are 38%
(control), 54% (low), 60% (medium), and 60% (high). In ‘the
females they are 46% (control), 40% (low), 52% (medium), and
34% (high). i

should be replaced by

The end-of-experiment survival rates for males are 62%
(control), 46% (low), 40% (medium), and 40% (high). In the
females they are 54% (control), 60% (low), 48% (medium), and
66% (high).

: _ . N
. L??L&&é Cx~-(l(\

'~ Mirza'#. Ali, Ph.D.
matical Statistician

. Maghe
" & ot N L 3/60/55

Concur: - _ Karl K. Lin, Ph.D., Group Leader, SARB

. .
cc: Original NDA # 20-~210
HFD-180/Dr. Fredd
HFD-180/Dr. Chopra

HFD-180/Dr. Choudary
HFD-710/Chron
HFD-715/Chron
HFD-715/Dr. Lin
HFD-715/Dr. Ali
HFD-502/Dr. Weissinger
HFD-715/DRU 2.1.1, Propulsid (Cisapride), Janssen Research
Foundation
HFD-715/Diskette MALI-2/Propulsid.adn




Statistical Review and Evaluation -
.- (Addendum)

NDA #: 20-210 pate: APR 22 1992

Applicant: Janssen Research Foundation

]

Name of Drugqg: Propulsidi(cisapride) Tablets

I. Background

A report of statistical review and evaluation of the rat and
mouse carcinogenicity studies was issued by the Divisien of
Biometrics on Jan. 13, 1992. Dr. Chopra requested that an
additional combined analysis of liver/hepatocytic neoplasia,
hepatic neoplastic nodule, and hepatocytic carcinoma be
performed. The results of this additional analysis are reported
in this addendum. L

. II. Combined analysis of liver/hepatocytic neoplasia, hepatic
neoplastic nodule, and hepatocytic carcinoma.

This analysis is based on the data supplied by the sponsor in
floppy diskettes. In this data set there was no entry under
liver/hepatocytic neoplasia for any of the four sex/species
experiments. Hence the analyses are for combined hepatic
neoplastic nodule, and hepatocytic carcinoma.

Sex/Srecies Incidence Trend test p-value
male mice (11/50,11/50,12/50,19/50) 0.088
female mice (1/50,1/50,1/50,1/50) >.20
male rat (9/50,6/50,5/50,5/50) >.20
female rat (14/50,6/50,7/50,7/50) >.20

It is to.be noted (as mentioned in the original review report)
that the sponsor has recorded the entries (11/49,11/50,12/50,
19/50) under hepatocytic neoplasia in male mice on page 52-06497,
vol. 29. The p-value of .028 reported on page 6 of the review
report under hepatocytic neoplasia was computed from these four
incidences, and hence was not adjusted for differences in
survival. On the other hand, the p-values reported above are
obtained frem-survival adjusted tests.

CX |

.
::?"i\\ ' kﬂ/nmn A //7/ M

Mirz;‘;a(}f. Alh, Ph.D.
Mathe\;tical Statistician

i
yi &/Ké‘ y/ﬁ/f@

Concu _ ¥/ Karl K. Lih, Ph.D., Group Leader, SARB
\ .
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CC: Original NDA # 20-210
HFD-180/Dr. Fredd
HFD-180/Dr. Chopra
HFD-180/Dr. Choudary
HFD-710/Chron
HFD-715/Chron
HFD~715/Dr. Lin )
HFD-715/Dr. ali
HFD-502/Dr. Weissinger ‘

HFD-715/DRU 2.1.1, Prcpulsid (Cisapride), Janssen Research
Foundation -
HFD-715/Diskette MALI-2/Propulsid.adn

“
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MEMORANDUM DEPARTMENT OF HEALTH AND AN SERVICES
, PUBLIC HEALTH SERVICE

?EQLQ ' FOOD AND DRUG ADMINISTRATION

! CENTER FOR DRUG EVALUATION AND RESEARCH
PATE: MR 1 3 102

* FROM: 1. Jerome Abramaon, Ph.D.; 3392
‘ "Environmental Assessment Officer HFD-102 -

THRU: P. G. Vincent, Ph.D. "M 3.4342

SUBJECT: Environmental Concerns-- NDA 20-210 Propuleid
: (Cisapride) TABLETS Janssen Research Foundation

1C Stamp Date: 12-20-91
TO: K. Johnson/M. Adams HFD-180

The Center has reviewed carefully the environmental assessment (EA)
for the subject NDA. '

Please convey the following information to Janssen:

1. The information submitted in the application is
inadequate and, therefore, it is deficient and not
reviewable [21 CFR 25.22(b)]. '

2. Reference is made to 21 CFR 25.31a. Parts 1-6 .were
addressed adequately, however, parts 7-11 and 14 wepre
either not addressed or were submitted inadequately to
complete an EA review.

Part 15 Qas not addressed; there were no test data,
protocols, calculations, or estimations of substances
expected to enter the environment.

- o
-
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$

Page #2 NDA 20-210 ® ’

¢ .

Information submitted in part #7 was more appropriate fdr
presentation in parts #5 and #15.

Parts #8-#11 were indicated to be "Reserved". This is
inadequate, not comprehensive, and not acc table to the
EA Officer. No matter the circumsténce, &ach part must
be explained and adequate reasons provided :as to the
reasons why a firm indicates that parts of the EA report
are not applicable.

3. The company labelled correctly part #15 ag "Appendices".
This section should have addressed data, experimental
design, LCso, sample calculations, however, this section
contained location maps, syntheses, master batch recoras
which were not appropriate in part #15.
On March 05, 1992, thé EA Officer spoke by telephone to
Maria Geigel, Director of Technical Regulatory Affairs
[(908) 524-9483]. She was informed of the deficiences. She
informed me that she was a recent hire by Janssen brought aboard
to address the aforementioned inadequacies. The EA Officer
informed Ms. Geigel that the EA should be approached with diligence
and should be both complete and comprehensive according to 21 CFR
25.31a. She informed me that she would correct the inadequacies.




