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URINE AND STOOL RECOVERY IN CONSTIPATED PATIENTS
( Title: Recovery of PEG 3350 from constipated patiehts
Protocol No.: 851-2b

Investigator and Site:

Study Dates: 11/93 - 2/95

Objectives: To evaluate the disposition of orally administered PEG 3350 in constipated individuals.
This was done by measuring urine PEG 3350 excretion as well as recovery of PEG 3350 from stool.

Study Design: This is a Phase I, open-label study. Following a seven day qualification period,
five (3 males and 2 females, mean age: 54.4 years) constipated but otherwise normal individuals
were hospitalized for six days. Patients were selected if they were 18 years of age or older and
could meet the criteria for constipation of less than or equal to 3 bowel movements per week and/or
less than or equal to 300 grams of stool per week during an evaluation period. Each subject was
(. ~ administered a daily dose of 17 g PEG 3350 in 250 ml ofdeﬂavored water each day
for the first two days of the study period (for a total of 34 grams) and placebo for the next four
days. Study subjects were instructed to collect all stool and urine. No other markers were given.
On the sixth day, the subjects were administered four to seven liters of lavage solution containing
mannitol by stomach tube. The stool, lavage effluent and urine was analyzed for PEG 3350 to determine
recovery. Hematology survey and general blood chemistry analysis were performed on the first

and last of the treatment period.

Formulaticns:

s Active: Ipto indivi ials as a powder, Lot # 2EX03, manufactured
by
+ piceto: |

e Mannitol

Assay Method:
Stool and urine were analyzed for PEG by a modification of the method _
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PEG 3350 in Stool: PEG 3350 concentrations in stool were measured by a_method.
All samples and standards were prepared in triplicate. Stool specimens believed to be free of PEG
and these specimens with added PEG, 2.0 g/L, were analyzed. In the assay procedure, 1.00 g of
stool was mixed with 1.0 mL of PEG standard (2.0 g/L) instead of 1.0 mL of water,

FEG 3350 in Urine: PEG 3350 concentrations in urine was measured by 2 [ - thod.
All samples and standards were prepared in triplicate. Urine specimens believed to be free of PEG
and these same specimens with added PEG were analyzed. 9.00 mL of urine and 1.00 mL PEG
standard (2.0 and 5.0 g/I) were mixed to give urine samples with expected values of 0.2 and 0.5
g/L. ’

It should be noted that the assay method has a drawback being not specific; it doesn’t distinguish
PEG 3350 from the lower molecular weight PEGs such as PEG 400, PEG 1000, etc. The validation
data provided is not satisfactory. It lacks lineari , Sensitivity, accuracy and precision information.
Results:

The unne output (ml) and PEG recovery in urine during the 6-day treatment period are given below:

Subject Volume (ml) PEG (g)
1 6848 0
2 4678 0
3 4701 0
4 18228 0
5 8295 0
Mean 8550 0
SD 5622 0

No PEG was detected in the urine of any study subject for the 6 day treatment period.

The frequency of bowel movement (#BM), stool output (grams), and recovery (%) of PEG 3350
in stool during control and treatment period are given in the following table:
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Control Period | Treatment Period

Subject #BM  Stool 7 | #BM Stool* PEG% PEG% Total
No. Weight (g) | Weight (g) in Stool in Lavage PEG%
1 3 233.8 | 5 733.2 8.7 0.0 84.7

2 4 170.6 } 4 168.1 344 7.9 423

3 3 186.8 } 4 474.3 91.8 0.9 92.7

4 2 2.6 : 3 374 0.9 87.3 88.2

5 3 215.8 : 4 192.3 459 9.1 55.0
Mean 3 165.9 | 4 321.1 51.5 21.0 72.6
SD 0.7 83.8 | 0.7 280.1 375 373 225

*Stool weight values do not include lavage effluent.

More than 80% of PEG 3350 administered was recovered from the collected stool of three study
subjects (#1, #3, and #4). Two study subjects (#2 and #5) had poor stool recovery (about 50%).
It was stated that subject #5 had been unable to complete the lavage on day 6 which may contributed
to the incomplete collection; no explanation for subject #2 was given.

Comments:

Protocol violation: subject #2 had 4 bowel movements during the control period, this subject,
therefore, cannot be considered as “constipated patient”. This subject had a 42% PEG stool
recovery.

Since no PEG was detected in the urine of any subject, the firm claimed that the unrecovered
PEG might remain either in the study subject's GI tract or that stool collection in these subjects
might be incomplete.

It should be noted that the assay method has a drawback being not specific; it doesn’t distinguish
PEG 3350 from the lower molecular weight PEGs such as PEG 400, PEG 1000, etc. The
validation data provided is not satisfactory. It lacks linearity, sensitivity, accuracy and precision
information.

The firm stated that there is no assay method to detect PEG level in blood. However, DiPiro
et al (1986) published an assay method capable of detecting 10 ng/ml of PEG 4000 in blood
by using a gel permeation chromatography.
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Conclusions:

No PEG was detected in the urine. However, the recovery of PEG in collected stool was variable,
ranged from 42% to 93% in the constipated patxems

APPEARS THIS WAY ON ORIGINAL
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PEG 3350 in Stool: PEG 3350 concentrations in stool was measured by a turbidimetric method.
All samples and standards are prepared in triplicate. Stool specimens believed to be free of PEG
and these specimens with added PEG, 2.0 g/L, were analyzed. In the assay procedure, 1.00 g
of stool was mixed with 1.0 ml of PEG standard (2.0 g/L) instead of 1.0 ml of water. It should
be noted that the assay method has a drawback being not specific; it doesn’t distinguish PEG 3350
from the lower molecular weight PEGs such as PEG 400, PEG 1000, etc. The validation data
provided is not satisfactory. It lacks linearity, sensitivity, accuracy and precision information.

Results:

The results of the analysis of the stool collections for the markers are given below.

Table 1. Percent Total Marker Recoveries

Subject PEG CrO, BasoO,

Mean 65.3 75.2 55.4 78.3
SD 37.2 422 33.9 36.1

a Total recovery = 24
b Stools reported lost by patient on interview.
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STOOL RECOVERY OF NONABSORBABLE MARKERS IN CONSTIPATED
PATIENTS

Title: Stool recovery of nonabsorbable markers in constipated patients.
Protocol No.: 851-2¢c

Investigator and Site:

Study Dates: 2/95 - 6/95

Objectives: To evaluate the feasibility of outpatient stool collection studies in constipated patients
using several different non-absorbable markers.

Study Design:

This is a single-dose study. Five (2 males and 3 females, mean age, 51.8 years) constipated but
otherwise normal subjects were enrolled into the study, following a seven day qualification period.
Study subjects were not hospitalized. Each study subject was administered four nonabsorbable

on the first day of treatment.  These were: 17 gram of PEG 3350 in 250 m! of [

flavored water; ﬂcapsulc (containing 24 plastic intestinal transit markers); 500
mg chromic oxide in a capsule; and 1 gram of barium sulfate in a capsule. Subjects were instructed
to collect stools for the next 13 days. Study subjects were given laxative starting dose
2 ablets each evening) sufficient to induce at least one bowel movement every two days. On day
13, patients were given a laxative bowel cleansing preparation which consisted of 20 mg bisacodyl
followed by 10 oz magnesium citrate and were instructed to collect all effluent. The stool and final
clean-out were analyzed for the markers.
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PEG 3350 in Stool: PEG 3350 concentrations in stool was measured by a turbidimetric method.
All samples and standards are prepared in triplicate. Stool specimens believed to be free of PEG
and these specimens with added PEG, 2.0 g/L, were analyzed. In the assay procedure, 1.00 g
of stool was mixed with 1.0 ml of PEG standard (2.0 g/L) instead of 1.0 ml of water. It should
be noted that the assay method has a drawback being not specific; it doesn’t distinguish PEG 3350
from the lower molecular weight PEGs such as PEG 400, PEG 1000, etc. The validation data
provided is not satisfactory. It lacks linearity, sensitivity, accuracy and precision information.

Results:

The results of the analysis of the stool collections for the markers are given below.

Table 1. Percent Total Marker Recoveries

Subject PEG CrO, BasoO,

Mean 65.3 75.2 55.4 78.3
SD 37.2 422 33.9 36.1

a Total recovery = 24
b Stools reported lost by patient on interview.
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III. Sumary/ Conclusion:

The efficacy results of study 851-6 for Week 2 treatment, and to
a less extent, for the Week 1 and Week 2 combined, show that a
significantly higher proportion of laxative patients got relief
from constipation compared to those on placébo. Analysis of the
frequency of bowel movements based on ranks supports these
findings. But analysis based on comparison of the mean bowel
movements failed, in general, to show significant results. This
is due to extreme outliers in the data. Comparisons of the ranks
of the bowel movements, which account for the outliers in the
data, were significantly in favor of the laxative except for Week
1l when the missing data are set to 0.

However among the four centers, center # 3 contributes the most
to the overall observed efficacy results ( see Tables 1 and 2).
In addition, as most of the missing values occurred in the
laxative treatment arm, the overall efficacy results depends on
the way of handling the missing values ( see Tables 1 and 2).

The sponsor may be asked to explain the variation in the efficacy
results of center # 3 and those of other centers and the
variation in the missing values between the two treatments. The
field investigation may also look into these issues.

ql4/4b

M. Al-Osh, Ph.D.
Mathematical Statistician
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Attachment # 2

Center #3 Treatment Allocations
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Center: Neyw Orleans (#3)
Investigator: Orlando

Patient #

Patient Réndomization Table

Braintree Protocol 85;-6

A = 317 gram 8531
= Placebo
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STATISTICAL REVIEW AND EVALUATION

C

perad

( : Date: JUL 29 1996

NDA #: 20-698
Sponsor: Braintree Laboratories, Inc.

Name of Drug: 851 laxative (Polyethylene glycol 3350 (PEG-3350))

Indication: treatment of normal constipated patients.

Documents Reviewed: Vol. 1.1, 1.8 - 1.13 dated 2/26/1996

Statistical Reviewer: M. Al-Osh, Ph.D.

Officer R. Prizont, M.D.
The contents of this review are as follows:

Contents

I. Introduction/Background
II. Description of The Pivotal Studies
II.A. Study Braintree 851-3
- II.A.I. Sponsor’s Results/ Study 851-3
<- : II.A.I.a. Initial Analysis:
II.A.I.b. Cross-Over Effect
II.A.I.c. Sponsor’s Further Analysis
II.A.II. Reviewer’s Comments and
Proposed Analysis/ Study 851-3
II.B. Study Braintree B51-6
II.B.I. Sponsor’s Results/ Study B851-6
II.B.II. Reviewer’s Comments and
Proposed Analysis/ Study 851-6
III. Description of The Non-Pivotal Studles
JII.A. Study Braintree 851-4
III.B. Study Braintree 851-5
IV. Reviewer’s Statistical Analysis
IV.A. Reviewer’s Analysis/Study 851-3
IV.A.I. Randomization
IV.A.II. Carry Over Effect
IV.A.I1I. Efficacy Analysis
IV.A.IIl.a. Analysis Requested by Dr. Fredd
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Carry Over Effect
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( V. Subgroup / Safety Analysis 27
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VI.A. Study 851-3 28

VI.B. Study 851-6 " 29

VII. Overall Summary/ Conclusion 30

I. Introduction/Background

This review addresses the two pivotal studies (#851-3 and #851-6)

which the sponsor has submitted for claiming safety and.efficacy

of a 17 gram dose of 851 Laxative in the treatment of occasional
constipation. The sponsor has submitted also, in support of this

claim, the efficacy results for two additional clinical studies

#851-4 and #851-5. The sponsor’s choice of the proposed dose was

based on a Phase II study of 5 patients and, as the sponsor o

stated, on the efficacy results of studies #851-3 and #851-4,

which were designed to evaluate the efficacy results of two doses
( 17 and 34 grams ) against placebo in a cross-over design.

II. Description of The Pivotal Studies:
II.A. Study 851-3:

This was a single center, randomized, double blind, three way
(4-sequence, 3-period) cross over study for comparing placebo, 17
grams and 34 grams dose of 851 laxative for the treatment of
constipated but otherwise normal outpatients.

Following a seven day control period during which patients were
given placebo daily, patients who experienced 3 or less bowel
movements and/or produced 300 or less grams of stool during this
period were enrolled in the study. A total of 50(3M/47F) patients
were enrolled in the study. ‘

The treatment phase of the study consisted of three 10~-day
periods. Patients were randomized to receive one of three
possible treatments ( placebo, 17 gram dose or 34 gram dose)
during each period. At the completion of each treatment period
patients were to be crossed over into an alternative treatment

(- 2
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according to a randomization schedule. However, placebo was not
given during the first treatment period. The sponsor claimed that

( constipated patients would be unwilling or unable to complete a

\ 10-day placebo treatment following a seven day control period
without a significant bowel movements. Thus, the conduct of the
trial was not that of a genuine cross-over design which requires
that every treatment precede any other treatment equal number of
times. .

The primary outcome variables were: stool -output, bowel movement
frequency and physician and patients overall effectiveness
ratings.

The study protocol stated that only data from the last seven days
of each treatment period will be analyzed. The sponsor reasoned
that this will prevent residual effects from earlier laxative use
from interfering with the study. Furthermore, the sponsor
restricted his efficacy analysis (this reviewer assumes that this
means the efficacy evaluable group) to include only patients who
completed at least 4 days of the 10-day treatment period.

(; ' The protocol specified that a repeated measures ANOVA method as
- well as a Bonferroni t-test will be used to detect differences
between treatments. ’

In addition to the analysis of the 7 days treatment specified in
the protocol, the sponsor presented some analyses for the whole
10-day treatment period. The sponsor claimed that this analysis
is in response to a suggestion made by Dr. Fredd, Director of the
Gastrointestinal and Blood Products Division, during a meeting
with the sponsor on 8/20/90. In this meeting, Dr. Fredd,
suggested that the sponsor should reanalyze the study with
primary endpoint being relief/no relief and further to
demonstrate a response in the most severely affected patients
based on baseline values. In addition, Dr. Fredd recommended that
if an additional study is needed then baseline stool measurements
should be taken and that frequency of bowel movements is
sufficient as a single measurable endpoint.
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Therefore, based on these considerations, and a discussion with
R. Prizont, M.D. the medical officer, this reviewer’s evaluation
and re-analyses focuses on the frequency of bowel movements as
the primary endpoint. However, the sponsor’s results for stool
weight are included without any analysis for this variable.

II.A.I Sponsor’s Results/ Study 851-3:

This section summarizes the sponsor’s initial efficacy results
and the sponsor’s response to agency inquiry about the presence =
of a carry-over effect and the efficacy results for constipated
patients with <2 bm during the control period. In this section,
this reviewer also raises some key issues relevant to the
sponsor’s analyses and claimed results. Section IV deals with the
reviewer’s re-analyses and evaluation.

ITI.A.I.a. Initial Analysis:
Table 1 and 2 present, respectively, the sponsor’s efficacy
results for the stool frequency and stool weight, analyzed by

repeated measures analysis of variance.

Table 1/ Sponsor results®
Mean daily Bowel Movement Frequency/ Study 851-3

Placebo 17 grams 34 grams
Mean 0.45 0.54 "0.82
SEM 0.04 0.05 0.09
P < 0.001 DF=2,76 F=10.8

* sponsor’s Table 3.5, vol.1.4.2, p.3-21

Table 2/ Sponsor’s results?
Mean Daily Wet Stool Output (grams)/ Study 851-3

Placebo 17 grams 34 grams

Mean 41.0 58.4 B84.7
SEM 6.05 7.13 9.8
P < 0.001 DF=2,76 F=76.7

® Sponsor’s Table 3.4, vol.1.4.2, p.3-21
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The sponsor concluded that the efficacy results for stool output
and bowel movement frequency was highly significant as the 851

(i laxative dose was increased from placebo. The sponsor in
particular stated, on p.3-21, that: “for both stool weight and
frequency, the response to the 17 gram dose was not significantly
different from the response to placebo but the response to the 34
gram dose was significantly different from the response to the 17
gram dose or placebo (LSD=12.17; p<0.05)”, where ’'LSD’ means the
least significant mean difference. But having this value as the
LSD for the stool weight is not consistent with the sponsor’s
above statement that the response to the 17g dose was not
significantly different from that of the placebo, since the
difference in the treatment’s responses is: 58.4 - 41.0= 17.4gq.
In addition, the sponsor’s statement does not support the stool
frequency efficacy claim for the 17 gram dose requested in this
NDA.

However, in reporting Tables 1 and 2 results, the sponsor did not
specify the type of study population analyzed (evaluable or the
ITT group) or the number of patients analyzed. Furthermore, the
sponsor’s results shown above are different from those the
(; : sponsor reported in Table 3.1, vol. 1.4.2, p.3-5 (see Attachment
‘ 1, p.32).

IT.A.I.b. Cross-Over Effect

The sponsor analyzed data on stool weight and bowel movement
frequency to examine a possible “carry over” effect from previous
treatment. The sponsor compared the mean stool weight and mean
bowel movement frequency for each treatment across all treatment
orders. The results of these comparisons are presented in

Table 3 (p. 6).

Based on the results of this analysis the sponsor concluded that
no cross-over effect was observed for bowel movement frequency
except for placebo following the 34 gram dose in the 34g, 0, 17g
treatment order. A cross-over effect from laxative treatment to
placebo treatment would only tend to obscure the true efficacy of
the laxative (by inflating the placebo response).




