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McNeil Consumer Products
Attention Vivian Chester
7050 Camp Hill Road

company

Fort Washington, PA 19034

Dear Ms. Chester:

Please refer to your new drug application &ted July 28, 1995, received July 31, 1995,
submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for Irnodium
Advanced (ioperamide HCL/simethicone) Chewable Tablets.

We acknowledge receipt of your submissions dated December 23, December 27, and
December 31, 1996 and Februuy 19, April 11, and June 20, 1997. The User Fee goal date
for this application is June 30, 1997.

This new drug application provides for control of the symptoms of diarrhea plus bloating,
pressure and cramps commonly referred to as gas.

We have completed the review of this application and have concluded that adequate
information has been presented to demonstrate that the drug is safe and effective for use as
recommended in the f~ pMted labeling submitted on June 20, 1997. Accordingly, the
application is approved effective on the date of this letter.

In addition, please submit three copies of the introductory promotional material that you
propose to use for this product. All proposed materials should be submitted in draft or
mock-up form, not fd print. Please submit one copy to this Division and two copies of
both the promotional material and the package insert directly to:

Food and Drug Adminktmtion
Division of Drug Marketing, Advertising and Communications,
HFD-40
5600 Fishers I.arE
Rockville, Maryland 20857

Validation of the regulatory methods has not been completed. At the present time, it is the
poiicy of the Center not to withhold approval because the methods are being validated.
Nevertheless, we expect your continued cooperation to resolve any problems that maybe
identifkd.

We remind you that you must comply with the requirements for an approved NDA set forth
under 21 CFR 314.80 and 314.81.
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If you have any questions, please contact Brian Strongin, Project Manager,
443-0483.

sincerely yours,

Lilia Talarb, M.D.
Acting Director
Division of Gastrohteatk@ and

Drug Products
Office of Drug Evaluation XII

at (301)

Coagulation

Center for Drug Evaluation and Research
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cc:
OriginaI NDA 20-606
HFD-180/Div. files
HFD-180/CSO/B.Strongin
HFD-180/H.Gallo-Tories
HFD-180/J.Canchola
HFD-180/E.Duffy
HFD-180/A.Al-Hakirn
HFD-720/W.J.CheD
HPD-002/ORM (with Iabding)
HFD-103/OfliCe Director
HFD-101/L.Carter
HFD-820/ONDC Division Director
DISTRICT OFFICE
HF-2/Medwakh (with labeling)
HFD-92/DDM-DIAB (with labeling)
HFDAO/DDMAC (with labeling)
HFD-613/OGD (with labeling)
HFD-560/OTC (with labeling - for OTC Drug Products Only)
HFI-20~ss Office (with labeling)

Drafted by: BS/June 25, 1997/c:\wpfdesbUO@6706.O
Initialed by: L.Talarico/hme 25, 1997
fd: BS/June 25, 1997

.+G-s-?7
APPROVAL (AP)
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McNeil Consumer Products Company m 231996
Attention: Vivian Chester
7050 Camp Hill Road
Fort Washington, PA 19034

Dear Ms. Chester:

Please refer to your July 28, 1996new drug appk.ation submitted under section 505(b) of the
Federal Food, Drug, and CosmeticAct for Imodiurn Advanced (loperamide HCL/simethicone)
Chewable Tablets.

We acknowledge receipt of your amendmentsdated October 10, October 20, October 30,
December 6, and December 14, 1995and March 20, April 17, and April 25, 1996.

We have completed the review of this application as submitted with draft labeling, and it is
approvable. Before this applicationmay be approved, however, it will be necessary for you to
submit a satisfactory response to our letter dated July 22, 1996 requesting additional chemistry
information.

In addition, it will be necessary for you to submit final printed labding (FPL) identical in
content to the enclosed marked-updraft labeling. Please submit sixteen copies of the find
printed labeling, ten of which are individually mounted on heavy weight paper or similar
material.

If additioml information relating to the safety or effectiveness of this drug becomes available,
revision of that FPL may be required.

Within 10 days after the date of this letter, you are required to amend the application, no@ us
of your intent to fde an amendment,or follow one of your other options under 21 CFR
314.110. In the absence of such action FDA may take action to withdraw the application.

The drug may not be legaIlymarketed untiI you have been notified in writing that the
application is approved.

.
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Should you have any questions, please contact:

Bti Strongin
Co~r Safety Officer
Tekphom: (301) 443-0483

sincerely yOLKS,

EncIosure: Draft LabeI@

cc:
Original NDA 20-606
HFD-180/Div. Files
HFD-2/M.Lupb
HFD-80
HFD-180/B.S&on@
HFD-180/J.Cmhola
HFD-180/E.D*
HFD-180fA.A-&
HFD-720/M.Huwe

step~ B. F~, M.D.
Director
Division of GastroiIIksM and Coagulation

Drug prOdUctS
Oflice of Drug Evaluation III
Center for Drug Evalwtia and Res~h

HFD-720/W.J.Chen
=D-870/L.Kaus
HFD-103/p.Botstek v 7~j
HFD-101/L.C~r
DISTRICT OFFICE
HFD40/DDMAC (with draft labeling)
HFD-560/D.Bowen (with labeling - for C)TCDrug Pro&cts Only)

drafted: BS/July 18, 1996/c:\wpfdesbU0606607.O
r/d Initials: S.Fredd/July 23, 1996
Final: BS/Ju]y 23, 1996

APPROVABLE (AE)
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DivMon of Gastrointestinal & Coagulation Drug Products

CONSUMER SAFETY OFFICER REVIEW
~~zd~

Application Number: NDA 20-606

Name of Drug ImodiurnAdvanced (loperarnide IICLMmethicone) Chewable Tablets

Sponsor: McNeil Consumer Products Company

Material Reviewed

Submission Date(s): December 23, 19%

Receipt Date(s): December 26, 1996

Content: Revised Draft Labeling submitted in response to an AE letter

Background and Summary Description

NDA 20-606 was submitted July 28, 1995 for Imodium Advanced (@eramide
HCL/simethicone) Chewable Tablets for the control of the symptoms of diarrhea, includ~
Traveler’s Diarrhea, and associated gas symptoms including abdominal pain, bloating, and
cramping. McNeil Consumer Products markets OTC loperamide in liquid (NDA 19-487)
and caplet (NDA 19-860) dosage forms, while simethicone in a 500 mg maximum ~y dose
is an approved ingredient in the antiflautlent monograph. The application was approvable
July 22, 1996 pending a complete response to a chemktry, manufacturing, and controls Et
letter dated the same day and fd printed labeling identical in content to the marked-up draft
labeling attached to the action letter. A complete response to the AE letter was submitted
December 27, 1996 and the user fee due date is June 30, 1997. Revised draft labeling
submitted December 23, 1996 is the subject of this review. The Division of Over-the-
Counter Drug Products (HFD-560) reviewed the labeling for format and content and
compared it to the marked-up draft labeling attached to AE letter. The marked-up draft
labeling attached to the AE letter, the new marked-up draft labeling, and HFD-560’s review
are attached, and their comments are reflected hereii.

Review

I. Six Count Carton

A. Front Panel

1. The established names of the active ingredients, loperarnide
HCL/simethiccme, are in the middle, below their pharmacologic
categories, anti-diarrheal and anti-gas.
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The format of the statement of identity was changed from that in
the marked-up draft labeling. The new format does not comply
with 21 CFR 201.61 which states that the established name of the
drug (loperarnideHCL/simethicone) should be followed by the
pharmacologic category or principal intended action (anti-
diarrhealhanti-gas). This can be corrected by moving the
established names above the pharmacologic categories.

2. The established names, loperamide HCL/simethicone, appear to be
smaller than in the marked-up drafi labeling.

Per 21 CFR 201.10(g)(2), the established names , “...shalI be
pfiMhl~titmatl*Ww@emtieMm
comprising the proprietary name or designation with which it is
joined.”. The fm should enlarge the established names to at least
the size used in the marked-up draft attached to the approvable
letter.

3. The sentence in the lower left comer has been revised. In the marked
up draft labeling attached to the July 22, 19% AE letter the sentence
read:

“CONTROLSTHE SYMPTOMS OF DIARRHEA AND
ASSOCIATED GAS SYMPTOMS.“

In the draft labeling submitted December 23, 19%, it mad:

“Control The Symptoms of Diarrhea Plus:

o cramps
o 1310atiqg
o ~ -“

The symptom “gas pain? must be deleted since it is not consistent
with the language in the July, 1996 marked-up draft labeling and
the antiflatdent monograph.

HFD-560 contends that the word “cramps” might be confused with
‘menstrual cramps” by consumers and recommends that the
sentence, ‘Controls the symptoms of diarrhea, plus bloating,
pressure, and cramps commonly referred to as gas.”, be used in its
place. Alternatively, if the fm would rather use a bulleted
format, HFD-560 proposed:
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“Controls The Symptoms of Diarrhea Plus:

o Gas cramps
o Gas bloating
o Gas”pressure”.

It is this reviewers contention that, since this sentence is directiy
below the pharmacologic category, anti-gas, the word “cramps” is
not likely to be confused with ‘menstrual Crampsw. The same point
was made at the October 17, 19% labeling meeting with the fii
and is refleeted on page 3 of the minutes to that meeting. Dr. Hugo
GaUo-Torrearecommended that the fm change to the sentence
format and new text recommended by HFD-560 which is consistat
with language used in the marked-up draft labeling.

4. The word “new” is included in the top left corner.

The word “new” may only be used for six months.

5. The phrase, “Patented- Only from the makers of Imodiurn A-D” is
included in the top section.

HFD-560 recommends moving the word “patented” to the second
bullet in the top section of the back panel. The bullet would read,
“This unique, patented formula is only from the makers of
Imodium A-D.”.

Since it is stated in the minutes to the October 17, 1996 labeling
meeting with the fii that, ‘The word ‘patented’ may be included
on the front panel of the Imodium Advanced labeling as
requested.n, I suggest we do not recommend moving this word.

B. Back Panel

1. The pharmacologic categories and established names are placed in the
middle of the top section under the trade name, Imodiurn Advanced.

As recommended in comment I.A.1, the established names should
be placed to the left of the pharmacologic categories.

2. A proposed rule to establish a stamhkd foxmat for the labeling of
all over-the-counter drugs was pubIished in Volume 62 of the Federal
Register on page 9,024 on February 27, 1997.
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Per HFD460, if the proposed rule becomes finalized the following
changes would be required:

a. The following headings in this order should be the fti
information appearing on the back or side panek
“Active Ingredients?’, ?urposes”, ‘We&’, “Warnings”, and
“Dwections”.

b. The heading “Active Ingredients” should be followed by “in
each (iirt dosage form)~.

c. The hyphens in the words anti-diarrheal and anti-gas under
the heading Vurpose” should be deleted to conform with the
OTC monographs.

d. Under the heading “Warnings”, the phrase “Ask a Doctor
before Use” should replace “Do Not Use Without Asking a
Doctor”.

Since this is only a proposed rule, it is not fair to the fm or
consistent with the recommendations included in the marked-up
draft labeiing to require these changes. This reviewer suggests
recommending these changes if the proposed rule becomes final.

3. Three buktcd phrases are included in the top section, above the
“Active Ingredients”, “Uses”, “Directions”, “Dosage” and
‘Warnings” headings.

HFD-560 recommends moving the bullets to a side paneI so that the
“Warnings” and “Directions” headings can be made larger and
more legible.

Similar sized and bolded bullets were included in the same location
of the back panel in the July, 1996 marked-up draft without a
request that they be moved. Similar sized and bolded bullets as
well as aWarningsWand “Directionsn sections unbolded and with a
small font are also included in the back panel of the approved
labeling for NDA 19-860, Imodium A-D Caplets. Requiring the
f-to move the bullets would be inconsistent with the marked-up
draft labeling and the approved labeling for IrnodiumA-D Caplets
and is not recommended.

4. The WOrd“new” is included in the fm bullet in the top ~tion.
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The word “new” may only be used for six months.

As stated in LA.3., this phrase is inconsistent with the language
recommended in the marked-up draft labeling and the antiflatukmt
monograph and it should be revised to be consistent with the
language used on the front panel.

6. The following directions are included in the middle sectiorx

“See the chart below for the correct dose:

o Chew the f~ dose and take with water after the fmt loose
stool.

o If needed, chew the next dose and take with water after the next
loose stool.

o Drink plenty of clear liquids to prevent dehydration. ”

HFD-560 had the foIlowing comments regarding this section:

a. “Although the chart indicated the maximum number of doses
per day, the directions do not make it clear to the consumer
that more than one ‘next dose’ can be taken. This could be
corrected by adding an ‘s’ on dose in ‘next dose’.

b. It is not clear whether one should swaUowthe chewable
tablet with water or just chew it and after the next loose
stool, drink water. We recommend changing the sequence of
the sentences to read

o After the fti loose stool, chew the f- dose foIIowed
by water.

o If needed, after the next loose stool, chew the next
dose followed by water. This step maybe repeated 1
time if needed.”

The fro’s language was recommended in a July 11, 1996 HFD-560
labeling review. Requiring further revision presents the fm with a
‘moving targetfi. In addition, the previous language is clear and
more accurate since children 9-11 years may take four %@
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II.

III.

doses” before reaehing the maximum daily dose. This reviewer
_ ~~ ~~=t ‘a”? but =oxxMI=ds against comment “b”.

7. The statement,“Chiidrenunder6 years old (up to 47 lbs): ConSuit a
physician. Not intended for use in chiidren under 6 years old. ” is
included under the “Dosage” heading.

HFD-560 considers this statement redundant and possibly confusing
and recommends changing it to, ‘Whiidren under 6 years of age
Ask a doctor.”. The f~’s language is eonsisteat with the
Juiy, 19% marked-up dralt Iabeiing and with language in the
approved iabeiing for Imodium A-D Caplets. Requiring a change is
not recommended.

8. The phrase, “You aiso have a high fever (over 101‘)” is included
under the “Warnings” heading.

The word %isow shouid be deieted.

c. Top and Bottom Panels

1. See comments I.A.1. and LA.2. above.

2. A 1-800 number for the product is suggested.

Blister Backing

The labeling for the biister backing is adequate.

Two Count Pouch

See aiicommentsabove.

Conclusions

The recommendations stated above have been incorporated into marked up draft iabeling to
accompany the action letter.

L s~
Consumer Safe~ Officer
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cc:
original
HFD-180/Div. Files
HFD-180/B.Stror@n
HFD-180/L.Talarico! M.D.

draft: BS/April 9, 1997/c:\wpfdesMX1606704.O
r/d Initials:
fd:

Cso REvIEw
ATTACHMENTS
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Division of Gastrointestinal & Coagulation Drug Products

c CONSUMER SAFETY OFFICER REVIEW

Application Number: 20-606

Name of Drug: Imodium Advanced (loperamide/simethicone) Chewable
Tablets

Sponsor: McNeil Consumer Products Company NOV 141995

Material Reviewed

Submission Date(s): July 28, 1995
a-. -- *.

Receipt Date(s): July 31, 1995

Background and Summary Description: This application was
submitted for the control of the symptoms of diarrhea”, including
Traveler’s Diarrhea, and associated gas symptoms including
abdominal pain, bloating and cramping. The sponsor is requesting
approval for over-the-counter use.

,

\ This application contains four clinical studies in support of
efficacy. The studies, which include a pilot study and three
pivotal studies, are double-blind, placebo controlled and utilize
a factorial design. They were designed to compare the efficacy
of the loperamide/simethicone combination product with either
component alone in relieving diarrhea and/or gas-related
symptoms.

Loperamide capsules have been approved for prescription use since
December 28, 1976 under the tradename Imodium, and
Imodium A-D liquid was approved for over-the-counter use on
March 1, 1988. I have included data about the various
prescription and over-the-counter loperamide products in the
-table below.
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NDA # BW NAME ACTION Rx/OTC
DATE/TYPE

17-694 Imodium 2mg 12/28/76 Rx
Capsules Approval

19-487 Imodium A-D 3/1/88 OTC
a- Liquid -*proval

!9-860 . Imodium A-D 11/22/89 OTC
Caplets Approval

—

- 1 -=q - “~’ q

INDICATION I

Acute
diarrhea,
chronic
diarrhea
with IBD

Diarrhea,
Traveler’s
Diarrhea

Oiarrhea,
rravelerls
liarrhea

“1

.

Simethicone is the subject
Antiflatulent Products for
332.

of the Final Monograph for
Over-the-Counter Human Use in 21 CpR

Review

-1. Case report tabulations for adequate and well controlled
studies, as described on page 20 of the Februaq 1987
edition of the ‘Guideline on Formatting, Assembling,

andSubmitting New Drug and Antibiotic Applicationsn, could not
be located. The completed form FDA 356H did not indicate
that case report tabulations were included in the
application, and these could not be identified in a
comprehensive search of the volumes.

In addition, they were
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not indicated in the indices to either the NDA or final
reports for the pivotal studies.

2. English translation of case report forms, as described on

page 21 of the above Guideline and 21 CFR 314.50(g)(2), ‘
could not be located. The translation was not listed in the
index to the NDA, nor could it be located in the volume
containing case report forms.

conclusions

A 45-day~lanning/filing me-ing was held on September 18,,1995.
A refuse-to-file letter was sent on September 20, 1995 citing the
above deficiencies. Note-: In an October 11, 1995 response to
our refusal to file letter, the firm provided the locations of
the case report tabulations, and the English translation of the
case report forms. The firm also agreed to reformat the case
report tabulations such that data was provided on an individual
patient basis as opposed to categorization by other variables

(i.e. demographic data, physical exam, previous reeds). The fim
agreed to provide the reformatted tables by October 27, 1995.

Consumer Safety Officer

-.

.
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Original
HFD-180/Div. Files
HFD-180/B.Strongin
HFD-180/SFredd

draft: BS/October 13, 1995/c:\~files\reviews\20606510. O
r/d .Initials: B.Strongin/October 13, 1995,0ctober 24

, 199- +Yf?JK.Johnson/October 16, 1995, Novetir 6, 1995
S.Fredd/Novetier 9, 199s

final: BS/Nove~er 9, 1995
--- -.=

=0 REVIEW

.
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McNEILCONSUMERPHODU~COMPANY, 7050MMP HILLR~D,FORTWASHIN=ON,PAl9O34-2299[215]233-7~

Stephen B. Fredd, MD, Director APRII1997
Division of Gastrointestinal and
Coagulation Drug Products (HFD-1 80)

Document Control Room #6B-24
Food and Drug Administration
5600 Fishers Lane
Rockville, MD 20857

(

“.&%+;;b; .;~.”~:

)

.,#QpgcD j,

RE: lMODIUM” Advanced Chewable Tablets !APR11‘41997 ~
NDA 20-606

}

Amendment No. 10 ‘+*#* HFDWP,,<;’ ‘“

‘l@j?+:: !::~ ,..-.~
~.:-..

..-_ ,-----. . ..—

Dear Dr. Fredd:

The purpose of this amendment is to update the patent information for IMODIUM*

(

Advanced Chewable Tablets. On March 18, 1997, US Patent No. 5,612,054 covering the
composition of the drug product was issued. The general patent information and patent
declaration required for New Drug Applications under 21 USC 355 (b} or (c) are attached.
This is the second patent that has issued for this product. The required patent information
and patent declaration for US Patent No. 5,248,505 covering the method of use of the
product were submitted to this NDA with the original filing on July 28, 1995.

Should you have any questions, please contact Janet A. Uetz at (215) 233-8368 or me at
(21 5) 233-7010.

Very truly yours,

McNEIL CONSUMER PRODUCTS COMPANY

vLA4d4&#k
Vivian A. Chester
Vice President, Regulatory Affairs

cc: B. Strongin (HFD-1 80)
pel 33

[
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LoparamideHC1/Smethicone Chewable Tabieta
NOA 20-606
McNeil Consumer Producm Company

13.0 PATENT INFORMATION

1. General

a. Patent Number and Expiration Date

b. Type of Patent

~’

c. Name of Patent Owner

M&l
. .

d. US Agent
jMcNe PPC. Inc.il-

2. Declaration (for formulation, composition, or method of use patents)

The undersigned declares that Patent No. 5,612,054 covers the
formulation, composition, and/or method of use of Loperamide
HC1/Smethicone Chewable Tablets. This product is submitted for approval
in this new drug application under section 505 of the Federal Food, Drug,
and Cosmetic Act.

Name

Title

Date

--
.

.
r Patent _ev

?-/9/97

C8mii
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Loperamide HC1/Simethicone Chewable Tablets
NDA 20-606
McNeil Consumer Products Company

13.0 PATENT INFORMATION

21 USC 355 (b) or (c)

13 000001



Looeramide HC1/Simethicone Chewable Tablets
NDA 20-606
McNeil” Consumer Products Company

13.0 PATENT INFORMATION

1. General

a. Patent Number and Expiration Date
~.748.5~ber ~.2010

b. Type of Patent

Method o Usef

c. Name of Patent Owner
McNeil PPC. Inc..

d. US Agent
McNeil PPC. Inc..

2. Declaration (for formulation, composition, or method of use patents)

The undersigned declares that Patent No. 5,248,505 cwers the formulation,
composition, and/or method of use of Loperamide HC1/Simethicone Chewable Tablets.
This product is submitted for approval in this new drug application under section 505
of the Federal Food, Drug, and Cos

Name

Rernard F. Plantz
u

Title nev

Date 7-a/-?f

13 000002
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EXCLUSIVITY~Yfor~A#~ s~g~

Trade Name IrnodiumAdvanced Chewable Tablets
Generic Name ~
Applicant Name MeNeil Consumer Products HE’D- 180

Approval Date June 25.1997

PART I JS AN EXCLUSIVITY DETERMINATION NEED ED?

1. An exclusivity determination will be made for all original-applications, but onl for
Jcertain supplements. CompleteParts II and III of this Exclumu Sm=o;oly “ you

answer “yes” to one or more of the following questions about L .

a) Is it an originid NDA?
YES /X /NO/_/.-

b) Is it an efftztiveness supplement?

YES /_/ NO /_X_/

If yes, what type? (SE1, SE2, etc.)

c) Did it require the review of CW data other than to support a safety claim or
change in labelingrelated to saf~ ~f it required review only of bioavailability
or bmequivalence data, answer no. )

YES/X/ NO/_/.-

If your answer is “no” because you believe the stud is a bioavailability study
and, therefm, not eligible for exclusivity, EXPd why it is a bioavadability
study, including your reasons for disagreeing with any arguments made by the
apphcant that the study was not simply a bioavailabiity study.

~of clinical data but it is not an
$l##mv supplement, describe the change or claim that is supported by the

..

Form0GD411347 Revised WI%; edited 8/8/95
cc: OriginalNDA Dhidon Fde HFD-85 MaryAnn Hokmc



d) Did the appIicant request exclusivity?

YES /_/ NO I_X_/

If the answer to (d) is “yes,whow many years of exclusivity did the applicant
-?

IF You HAVE ANSWERED “NO” TO ALL OF THE ABOVE QUESTIONS, GO
DIRECTLYTO THE SIGNATUREBLOCKS ON PAGE 8.

2. Has. a product with the same active ingredient(s), dosage form, strength, route of
admmstmtio~ and dosing schedulepreviouslybeen approved by FDA for the same use?

YES/_/ NO/X/--

If yes, NDA # Drug Name

IF THE ANSWER TO QUESTION 2 IS “YES,” GO DIRECTLYTO THE SIGNATURE
BLOCKS ON PAGE 8.

3. Is this drug product or indication a DEN upgrade?

/ YES /_/ NO I_X_/

IF THE ANSWER TO QUESTION 3 IS “YES,” GO DIRECTLY TO THE SIGNATURE
BLOCKS ON PAGE 8 (even if a study was required for the upgrade).

Page 2



PART II FIVE-YEAR EXCLUSIVITY FOR NEW CHEMICAL ENTITIES
(Answer either #1 or #2, as appropriate)

1. Simrle active inizredientDroduc~.

Has FDA preciously approvedunder section505 of the Act any drug product contain@
the same active moiety as the dru under consideration? Answer yes” if the active

fmoiety (i@uding other esterified orms, salts, complexes, chelates or clathrates) has
been prewously ap ro~ed, but this p@ular form of the @ve moie~, e.g., this

a!particular ester ors t (mcludmg salts with hydrogen or coordination bonchng) or other
non-cova$m~derivative (such as a complex, chelate, or clathrate) has not been approved.

und re uires metabolic conversion (other than deestmficationAnswer rx? titheco~ $
of an est.mfied form o the drug to produce an already approved active moiety.

YES /_/ NO/ /

If “yes, ” identi@ the approved drug product(s) contahing the active moiety, and, if
Imown, the NDA #(s).

NDA #

NDA #

2. Combination moduct.

If the product containsmore than one active moiety (as defti in Part II, #l), has FDA
previously ap roved an a plication under section 505 contahdng anv one of the active

J dmoieties in e drug pr uct? If, for example, the combination contains one never-
before-approvedactive moiety and one previouslya ved active moiety, answer “yes.”
(An active moiety that is marketed under an R C monograph, but that was never
approved under an NDA, is considered not previously approved.)

m /_X_/ NO/ /

If “yes, ” identi@ the approved drug product(s) containing the active moiety, and, if
known, the NDA #(s).

NDA # 19487 IMODIUM A-D IJOUID

NDA # 19-860 ODIUM A-D CAMJ?TS

IF THE ANSWER TO QUESTION 1 OR 2 UNDER PART II IS “NO,” GO DIRECTLY
TO THE SIGNATUREBLOCKS ON PAGE 8. IF “YES,” GO TO PART III.

Page 3



PART III THREE-YEAR EXCLUSIVITY FOR NDA S AND SUP9 PLEME~

To qualify for three years of exclusivity, an application or supplement must contain “m rts of
rnew climca.1investigations (other than bioavadabili~ studies essential to the a rov

L $L
of the

ap lication and conducted or sponsored b the apphcant.”
3 1’

section shoul completed
o y if the answer to PART II, Questioq or 2, was “yes.”

1. Does the a@i@ion contain reports of clinical investigations? (The Agency interprets
“c]inical mvestigatiom” to mean investigations COndUCtedon h~ other than
bioavailabilitystudies.) If the application.con@ns clinical @m@gations only by virtue
of a right of ref~ to clinicalinveshgatmnsm another applxatioq, answer yes, ” then
skip to question3(a). If the answer to 3(a) is “yes” for any invesogation referred to in
another application, do not complete remainder of summary for that investigation.

YES /X /NO/_/.-

IF “NO,” GO DIRECTLYTO THE SIGNATURE BLOCKS ON PAGE 8.

2. A clinical investigation is “essential to the approval” if the Agency could not have
approvedthe a~lication or supplement without relying on that investigation. Thus, the
investigation Mnot essential to the approvaaIif 1) no clinical investi ation is necessay

Jto suppo!t the supplementor a lication in hght of previouslyapprov a lications (i.e.,
2 J&informahonother than clini trials, such as bioavailability data, WOU1 sufficient to

provide a basis for approval as an ANDA or 505(b)(2) a lication because of what is
Palready known about a previousl approved product), or ) there are published reports

Jof studies (other than those co ucted or sponsored b the applicant) or other publicly
available data that ind ndently would have been

T
d lcient to sup ort approval of the

Japplication, without re erence to the clinical investigation submi in the application.

For the purposes of this section, studies comparing two products with the same
ingredient(s) are considered to be bioavailability studies.

(a) In light of previously approved a lications, is a clinical investigation (either
2conducted by the applicant or av able from some other source, including the

published hterature) necesszuy to support approval of the application or
supplement?

YES I_X_/ NO/ /

If “110,”~~ theb@ for ourcodusionthatac~~ ~ ~ not -s
~~Y TO SIGNATURE BLOCK ON PAGH: ‘orapproval AND GO D

(b) Did the applicant submit a list of blished studies relevant to the safety and
effW.ivenessof this dru product

#
2 a statement that the publicly available data

would not independenty support approval of the application?

YES /_/ NO /_X-/

(1) If the answer to 2(b) is “yes,” do you personally know of any reason to
disagree with the applicant’s conclusion? If not applicable, answer NO.

Page 4
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If y=,

(2)

If yes,

YES /_/ NO I /

explain:

If the answer to 2(b) is “no,” are you aware of published studies not
conducted or sponsored by the applicant or other publicly available data
that could independently demonstrate the safety and e!%ctiveness of this
chug product?

YES /_/ NO I_X_/

explain:

(c) If the answers to (b)(1) and (b)(2) were both “no,” identify the clinical
investigations submitted in the application that are essential to the approval:

Investigation #1, Study # 92-202

Investigation #2, Study # 92-209

Investigation #3, Study #

3. In additionto being essential, investigations must be “new” to support exclusivity. The
agency interprets “new clinicadinvestigation” to mean an investigation that 1) has not
been relied on by the agent to demonstrate the effectiveness of a previously approved

Jdrug for any indmtion and ) does not duplicate the results of another inveshgation that
was relied on by the agency to demonstrate the effectiveness of a previously approved
drug product, i.e., does not redemonstrate something the agency considers to have been
demonstrated in an already approved application.

a) For each investigation ident.ifkd as “essential to the approvaIY” has the
investigation been relied on by the agency to demonstrate the effectweness of a
previously a roved drug product? (If the investigation was relied on only to
support the 3 ety of a previously approved drug, answer “no.’)

Investigation #1 YES/ / NO /-X_/

Investigation #2 YES !_t NO/X/--

Investigation #3 YES /_/ NO/ /

If you have answered “
d

es’ for one or more investigations, identi@ each such
investigation and the A in which each W= relied U-

NDA # study #
NDA # Study #
NDA # Study #

b) For each investigation identifkd as “essential to the approval,” does the
investigation duphcate the results of another investigation that was relied on b

7the agency to support the effectiveness of a previously approved drug product.

Investigation #1 YES /_/ NO /_X_/

Investigation #2 YES I_/ NO /_X-/

Investigation #3 YES /_/ NO/ I

Page 5



If you have answered ‘yes” for one or more investigations, identify the NDA in
which a similar investigation was relied orx

NDA # study #
NDA # Study #
NDA # study #

c) If the answers to 3(a) and 3(b) are no, ident@ each “new” investigation in the
applicationor

T
lement that is essentud to the approval (i.e., the investigations

hsted in #2(c), ess any that am not “new”):

Investigation #_, Study # 92-202

Investigation #_, Study # 92-209

Investigation #_, Study #

4. To be eligiile for exclusivity, a new investigation that is essential to approval must also
have been coducted or sponsoredby* pl@nt. An investi ation was ‘conducted or

3sponsoredby” the applicant if, before or
Y

Fthe conduct o the investi ation, 1) the
applicant was the sponsor of the IND nam Fin the form FDA 1571 fled with the
Agency, or 2) the a~plicant (or its ~redecessor in interest) provided substantial support
for the study. Ordinarily, substantial support will mean providing 50 percent or more
of the cost of the study.

a) For each investigationidentified in response to question 3(c): if the investi ation
!was carried out under an IND, was the applicant identifkxl on the FDA 1 71 as

the sponsor?

Investigation #1

IND~ : YES /_X_/ NO /_/ Explain:

Investigation #2

IND ‘“~ YES /_X_/ NO /_/ Explaim
~—

(b) ~a; ~~ ~= not ti~ out under an IND or for which the applicant
led as the sponsor, did the applicant certi@ that it or the

applicant’s predecessor in interest provided substanthd support for the study?

Investigation #1 !
I
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Investigation #2 !

YES /_/ Explain ! NO) / Explain
~

(c) Notwithstanding an answer of “ es” to (a) or (b), are there other reasons to
cl’believe that the ap IiCant shod not be credited with having “conducted or

1sponsored” the stu y? @mhased studies may not be used as the basis for

e
exclusivity. However, if all ri ts to the drug are purchased (not just studies on
the drug), the ap IiCantmay

J
considered to have sponsored or conducted the

studies sponso or conducted by its predecessor in interest.)

YES i_l NO /_X-/

If yes, explairx

6- U-f7

Sigmture of Division Director
d

Date

7

cc: Origid NDA Division File HFD-85 Mary Ann Holovac
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.- PEDIATRIC PAGE
*-

(Complete for ell original applications and allefficacy supplements)

(
NDAIPLAIPMA # 20-606 Supplement # N/A Circle one: SE1 SE2 SE3 SE4 SE5
SE6

L ImodiumAdvanced(loperamide
HF ‘-180 Trade and generic names/dosage form: -

~ ~“io@’E ‘A

Applicant McNeilConsumer Therapeutic Class 4,7 s
lkoductsLompany

Indication(s) previously approved N/A

Pediatric information in labeling of approved indication(s) is adequate_ inadequate _

Indication in this application ‘XmMIGAs (For
supplements, answer the following questions in relation to the proposed indication.)

al. PEDIATRIC LABELING IS ADEQUATE FOR &L. PEDIATRIC AGE GROUPS. Appropriate ‘
information has been submitted in this or previous applications and has been adequately
summarized in the labeling to permit satisfactory labeling for all pediatric age groups. Further
information is not required.

_ 2. PEDIATRIC LABELING IS ADEQUATE FOR CFRTAIN AGE GROUPS. Appropriate information
has been submittad in this or previous applications and has been adequately summarized in the
labeling to permit satisfactory labeling for certain pediatric age groups (e.g., infants, children,
end adolescents but not neonates). Fu~her information is not required.

— 3. PEDIATRIC STUDIES ARE NEEDED. There is potential for use in children, and further
information is required to permit adequate labeling for this use.

_ a.

— b.

_ c.

— d.

A new dosingformulation is needed, and applicant has agreed to provide the appropriate
formulation.

A new dosing formulation is needed, however the sponsor is gither not willing to provide it
or is in negotiations with FDA.

The applicant has committed to doing such studies as will be required.
(1) Studies are ongoing,
(2) Protocols were submitted and approved.
(3) Protocols were submitted and are under review.
(4) If nO protocol has been submitted, attach memo describing status of discussions,

If the sponsor is not willing to do pediatric studies, attach copies of FDA’s written request
thatsuch studies be done and of the sponsor’s written response to that request.

— 4. PEDIATRIC STUDIES ARE NOT NEEDED. The drug~lologic product has Iiile potential for use in
pediatric patients. Attach memo explaining why pediatric studies are not needed.

— 5. If none of the above apply, attach an explanation, as necessary.

AITACH AN EXPLANATION FOR ANY OF THE FOREGOING ITEMS, AS NECESSARY.

& -s+’.-zAzJ.A$Ag.atat 6 /2sli 7
Signature of Preparer and Title f ‘j

Date . .

NDA/PLA Action Package
HFD-0061SOlmstead (plus, for CDER/CBER APs and AEs, copy of action letter and labeling)



●NOTE: A new PediatricPage must be oompleted at the dma ofeach actioneven though one was prepared
..

● at the timeofthelastaction.(revised3/13/9n
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Loperamide HC1/Simethicone Chewable Tablets
NDA 20-606
McNeil Consumer Products Company

15.0 CERTIFICATIONSTATEMENTS

Is 000001



c
Loperamide HC1/Simethicone Chewable Tablets.

NDA 20-606
McNeil Consumer Products Company

15.0 CERTIFICATION STATEMENTS

DEBARMENT CERTIFICATION

McNeil Consumer Products Company certifies that it did not and will not use in any
capacity the services of any person debarred under subsection 306(a) or 306(b) of the
Federal Food, Drug and Cosmetic Act (21 USC 335a and 335b) in connection with this
New Drug Application.

APPEARS TH!S WAY
ON ORIGINAL

PENTIUM CHIP CERTIFICATION

McNeil Consumer Products Company certifies that no computer with a flawed Pentium
chip was used in the analysis of any data submitted in this New Drug Application.

APPEARS THIS WAY
ON ORKilNAL

APPEARS THIS WAY
ON ORIGINAL

APPEARS THIS WAY
ON ORIGINAL

APPEARS THIS WAY
ON ORIGlltAL 15 000002
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L NDA :
Date
Date
Date
Date
Date
Date

+/v
DIVISION OF GASTROINTESTINALAND COAGULATIONDRUG PRODUCTS T

MEDICAL OFFICZR’S REVIEW

20-606
of Submimion: 07-28-95
Received at CDER: 07-31-95
Received at HFD-180: 08-01-95
Assigned to MO: 08-07-95
of Filing Decision: 08-18-95
MOR Completed: 04-23-96

-.

AM?291S96

Applicant: McNeil Consumer Prsducts company
7050 Camp Hill Road
Fort Washington, PA 19034-2299

Name of Drug :
USAW:
USP :

Trade:
Chemical:

Fixed Drug Combination: Loperemide HC1 + Simethicone
Loperamide HC1
Simethicone
Imodium” Advanced chewable Tablet
Loperamide HC1= 4-(p-chlorophonyl) -4-hy&o~-N,N-d~tiyl-a,a-
diphenyl-1-piperidinedinebut~~ne monohydrochloride -

Simethicone= mixture of cf-(trimethylsillyl)-u-methylpoly[o~(di-
Methylsilylene)l and silicon dioxide

Dosage Form: Chewable tablet

Category: Antidiarrheal

Formulation: Loperemide HC1 2mg + Simethicone 125mg per teblot:

~..

,Simethicone USP
~Sorbitol m
%extratee NF
#Tribasic Ca phosphate ~

~. —
,Loperamide HC1 USP—

b
-extrates NF— .-—
.Flavor,
‘Sodium saccharin USP -

-—

&tearic ●cid m

Proposed Clinical Indications: “Controls the s~ptma
Traveler’s Diarrhea, and associated gas s~pt~s including
and cramping”.

of diarrhea, including
abdominal pain, bloating

Dosage and Route of Administration: p.o., ●s follows:



NDA 20-606
Page 2

(
‘< Adult and childran [12 years and older): Take two tablets

movement and 1 tablet after each subsequent loose bowel
4 tablets a day for no more than 2 days.

children 9-11 years (60-95 Ibs): Take 2 tablet after the

(

and % tablet after each subsequent loose
a day for no mare than 2 days.

Children under 6 years old (up to 47 lbs:
in children under 6 years 02d.

bowe2 movemant

aher the first loose bowel
movement buts no more than

first loose bowel movement
but no more than 3 tablets

Consult a phydcian. Not intended for u6e

Related IND: !
.9

NDA: 19-487: Loparamide HC1 liquid, OTC; McNeil; Approved on 03-01-88.

19-860: Loperamide HC1 caplete, OTC; McNeil;

Manufacturing, and Controls: Chemistry review assigned to

Pharmacology: Review assigned to Jasti B. Choudary, Ph.D.

Approved on 11-22-89.

John J. Gibbs, Ph.D.

Clinical Background: Loperamida HC1, ● synthetic piperidine opioid, was approved in
the USA as an antidiarrhaal proscription drug in oral dosages up to 16 mg/day in 1977.
Subsequently in 1988 it was made available as an antidiarrheal OTC drug in dosages
up to 8 mg/day for 2 days. In 1991 its use was also approved for the symptomatic
relief of traveler’s diarrhea.

Simethicone, a silicon dioxide coII@ex, is a defoaming compound, and it is available
in the USA as an OTC antiflatulent drug in divided daily oral dosages up to 500
mg/day.

Acute nonspecific diarrhea is a coamon self-limithg condition, that despite its

morbidity can be managed symptomatically. It is often associated with gas-related
symptoms such as abdominal pain or craaps, abdominal distension, flatulence, nau=ea,
and vomiting

The ●pplicant planned and perfozmed 3 clinical pivotal studies to ●valuate the
efficacy and safety of ● fixed combination of Loperamide HC1 and Simethicone in the
symptomatic relief of ●cute nonspecific diarrhea, and the ●fficacy and safety of
Loperamide alone in the relief of gas pain or cramps associated with acute diarrhea.
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c In support of the proposed clinical indications, the appli~ant submitted for review

the reports of 3 pivotal, controlled clinical studies performed under protocole 92-

202, 92-209, and 93-333. In addition, the applicant also mbmitted for review the

report of a clinical phannacokinetics study performed under protocol 94-428, and a
report of a pilot study, parformed under_— protocol 89-9~—

‘1

Controlled Clinical Studies

■ 1. Protocol 92-202. A single center, 2 x 2 factorial, randomized, double-blind,
placebo controlled, parallel clinical study to ●valuate the efficacy and safety of
a fixed combination of Loperamide and Simethicone, Loperamide alone, Simethicone
alone, and placebo, given P.O. for 48 hours, in the treatment of acute nonspecific

diarrhea, associated with gas-related abdominal symptoms, and additionally, the
efficacy of Loperamide alone in the relief of diarrhea-associated gas pain or cramps.

The study was performed under the direction of Bsteban Ortiz Pavon, M.D. in Acapulco,
Guerrero, Mexico, from 08/93 to 12/94.

The original protocol was to be a multicenter study involving 120 subjects per
treatment group with a total sample size of 480 patients. The sample size estimation
was based on previous pilot clinical data derived from related studies, assuming the
detection of a significant difference of 7 hours between treatment group means, an
a= .05, a 1-13=.80,and 2-tailed tests.

Patient inclusion criteria were to include male and female subjects, 18 years of age
or older with acute diarrhea, and onset of illness less than 40 hours, accompanied
by moderately severe gas-related abdominal pain, cramps, pressure, or bloating. These
subjects were to have a minimum of 3 unformed stools within 24 hours prior to entry

into the study. An unformed stool was defined as a watery or soft stool. Female
patients were to be menopausal, or else be on an effective anticonceptive treatment.

Criteria for patient exclusion were to comprise severe diarrheal illness requiring
hospitalization, parenteral hydration or antibiotic treatment; patients with blood
or pus in stools, orthostatic hypotension, inability to take fluids and medication
by the oral route, hypersensitivity to Loperamide or Simethicone; a recent history
of therapy with antibiotics or antimicrobial that interfere with bacterial intestinal
flora; or antidiarrheal or promotility drugs or antiflatulents, such as opiates,

absorbents, antimotility drugs, anticholinergics, bismuth salts, metoclopramide,
domperidone, cisapride, Simethicone, or activated charcoal; analgesic therapy;

pregnant women, nursing mothers, or women with menstrual or pelvic discomfort; and
previous participation in the study.

Patients were not to take other antidiarrheal, promotility, antiflatulent, antacid,
analgesic, or antibiotic drugs while in the study. In addition, patients were to be
advised not to consume alcoholic and carbonated beverages, non-potable water, and food

and beverages containing milk or milk products.

Bassline observations were to include medical history, physical examination, vital
signs, weight, onset of diarrheal illness, number of unformed stools in the previous
24 hours, time of last stool and its consistency, and the intensity of the gas-related
abdominal discomfort in the preceding hour.
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c Selected patients were to be ran=zed in blocks of 12, with 3 patients pcr treatment
cell. Patients were to record in their diaries abdominal symptoms and the number and
characteristics of bowel movements during the 48 hours of the study.

Treatments were to comprise the following 4 cells:

8 chewable tablets, each containing Omg Loperamide HC1, and 125mg Simethicone;

8 chewable tablets, each containing 2mg Loperamide 31C1, and Omg Si.methicone;

8 chewable tablets, each containing 2mg Loperamide HC1, and 125mg Simethicoae;

8 chewable tablets, ●ach containing Omg Loperamide HCl, and Omg Simethicone.

Patients were to chew thoroughly and swallow the initial do#e of two tablets under
the supervision of atudypermnnel, emd to chew and swallow one tablet only after each
unformed stool, without exceeding 4 tablets in any 24-hour period, during 2 days.

Subjects were to record in their diaries during 48 hours, the time and quantity of
medication taken, time of bowel movements and consistency of stools, such as formed
(hard or normal), or unformed (soft or watery), and the intensity of gas-related
abdominal discomfort. Furthermore, subjects were to record the intensity of gas-
related abdominal s~toms every hour during the first 8 hours of study, end at 12,

,
24, 36, NS 48 houra, and at ●ach ●vening and morning during the study, using a scale
of O-absent, l=mild, 2=moderate, 3=moderately-severe, and 4=eevere.

After completion of the study, and within 72 hours of entry, subjects were to return
for a second visit to return their diaries and unused study medication. At 48 hours
or at the time of discontinuation from the study, patients were to record the time
for complete relief of diarrhea, and the time for complete relief of gas-related
abdominal discomfort. In addition, subjects were to record their evaluation of
treatment efficacy in the relief of gas-related abdominal s~tome end diarrhea, ~n
a scale of O=poor, I=fair, 2=good, 3=very good, and 4=excellent.

The primary efficacy endpoints were to be the relief of diarrhea, as detetined by
the time to the 2ast unfozmed stool, and time to complete relief of gas-related
abdominal discomfort. Use of rescue medications for treatment failures, were to be
at the discretion of the investigator.

Survival analysis was to be applied to primary endpoints. Rescued patients were to
be censored. Differences from baseline for maximum symptom intensity were to be
analyzed by ANOVA with investigator and drug as factors in the model. Symptom
intensity ratings during the first 8 hours of treatment, could be stratified and
analyzed by repeated measures ANOVA.

Assessment of the efficacy of Loperamide alone in the relief of gas-related pain or
cramps was to be done. Frequency of unformed stools in each of the 12-hour intervals
was to be analyzed by repeated measures ANOVA, stratified by stool frequency at
baseline. Global effectiveness for overall illness, diarrhea, end abdominal discomfort
was to be analyzed by ANOVA.
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ti interim analysis might be done when half of the sample size had been entered, to
assess the model sensitivity to distinguish between drug treatments and placebo, and
to decide if the study should be terminated or not. The ●fficacy endpoints to be

analyzed were the time to complete relief of gas-related abdominal discomfort, and
the time to the last Unfomd stool, with a calculation of th conditional probability
that the differences between treatment groups will reach statistical significance when
the trial is completed.

The results of the interim analysis were not to be disclosed to the investigators and
monitors involved. No adjustments to a were to be made because the intent of the
interim analysis was to determine the sensitivity of the model only.

Drug safety was to be determined by the proportion of drug adverse reactions. These
proportions were to be compared statistically.

Results

Interim Analysis

A sample of 199 patients had been randomized to treatments. Of these, the applicant
excluded 9 patients from analysis [Table 11.

Table 1. Adult Patients with Acute Nonspecific Diarrhea end Gas-
Related Abdominal Discomfort, Included in an Interim Analysis to
Determine if Loperamide+Simethicone, or Its Cqonents Could be

Distinguished From Placebo. NDA 20-606. Protocol 92-202: Interim
halysis. (Applicant’s Table)

Treatment Eligible Patients Ineligible Patientm TOT=
1 49 1 50
2 46 2 48
3 48 3 51

Six(6) patients were excluded from analysis because they took more than 5 tablets in
24 hours, 3 patients took one dose with no unformed stool occurrence, and 1 patient
failed to take a dose after an unformed stool. Two rescued patients were not excluded.

There were no significant differences at baseline between treatment groups in
demographic characteristics, onset of diarrhea, ~dominal discomfort, or abdominal
pain [Table 2].
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c Table 2. Demographic end Baseline Data of Patiants with Acute Diarrhea end
Gas-Related Abdominal Symptoms, Randomized to Traatment with Loperamide and
Simethicone, A.10Iie end in C-inatiOn, or Placebo for 48 Hours. NDA 20-GoG.
Protocol 92-202: Interim Analysis. (Applicant’s Tabl.)

Baseline

~ A fN=50L2 (N 48)= 3 (N 51)x ebo (N 50)m m p!.
Sex .3448

Male 20 24 24 29 97

TOTAL 50 48 51 50 199

Race .5332

Nhite 49 47 51 50 197
ck 1 1 0 0 2

Onset Illness(h)
Mean 20.8 20.9 19.7 20.6 20.5 .9176
Median 21.9 21.3 20.0 21.1— 21.0

ae
Unformed Stoolsi
Prior 24h
Mean 5.5 5.6 5.5 5.6 5.5 .8893
Median 5.0 5.5 5.0 5.5 5.0

Abd Discomfort
—

Mod-Severe 49 46 50 49 194 .5560
Severe s 1 2 1 0 4

Gas Pain/Cramps
Mod-Severe 50 46 50 50 196 .3903

● Endpoints:

● Time to Complete Reliaf of Gas-Related Abdominal Discomfort: Data were analyzed by
survival analysis. Patients who did not have complete relief were considered censored.
Comparison of survival cumes by Log-rank end Wilcoxon tests indicated that the median
time(h) to complete relief of abdominal discomfort, and the proportion of patients
who did not experienced relief, were significantly different between placebo and
treatments 1-3 [Table 3].

Table 3. Time(h) to Comp19te Relief of Gas-Rolatad
Abdominal Discomfort in 199 Adult Patients with
Acute Nonspecific Diarrh@a, Treated with Loper-de
and Simethicone, alone end in Combination, or placebo

for 48 Hours. NDA 20-606. Protocol 92-202: Interim
Analyaia. (Applicant’a Table)

Modien Time (h) Percant

~ QZIKllIu t R-
1 5.2 2.0
2 36.0 28.3
3 21.2 6.2
ebo 48.0 55.3

Log-rank, p .0001
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Pairwiae conqariaona of treatments showed that trmatmentm were significantly different
from each other [Table 41.

Table 4. Comparison of Time(h) to Complete Relief of
Abdominal Discomfort in 199 Adult Patients with Acute
Nonspecific Diarrhea, Treated with Loperemide end
Simethicone, Alone end in Combination, or placebo for
48 Hours. NDA 20-606. Protocol 92-202: Interim
Analysis. (Applicant’s Table)

P VB

Smkktkzzsaamk LL*LRlasskQ
1 .0001 .0001 .0001

Log-rank 2 .0188 .0025
3 .0001

Pwebo
1 .0001 .0001 .0001

Wilcoxon 2 .0392 .0026
3 .0001

Pla~ebo
●No a adjustment for multiple comparisons

● Time(h) to Last Unformod Stool: Two definitions, A end B, not included in the
protocol, were analyzed:

Definition A= The elapsed time from initial dose to:

o the time of the last unformed stool where only unformed stools are subsequently
reported, or

O the beginning of a 24-hour period without stools following unformed stools, or
@ the end of the period of observation if unformed stools continue throughout the

atudy .
-y unformed stool occurring after a 24-hour #tool-free period, is considered a
different ●pisode, and it iisignored.

Definition B= The elapsed time from the initial dose to the time of the last unformed
stool where only fozmmd stools or no stools ●re subsequently reported.

Survival analysis by log-rank (Xentel-lXaenszel) and generalized Wilcoxon tests,
indicated that for both definitions, A and B, the median time(h) to the last unformed
stool was significantly different among treatment groups [Table 51.



NDA 20-606
Page 8

c Table 5. Median Time(h) to Last Unformed Stool in 199 Mult Patients with
Acute Nonspecific Diarrhea and Gas-Related Abdominal Discomfort, Treated
with Loperamide and Simethicone, Alone end in Combination, or Placebo for
48 HOUr8. NDA 20-606. Protocol 92-202: Interim Analy#ia. (Applicant’s
Table)

D~ A D~on B
stool eat~ stool Cat~

= = Lx
1 6.5 5.0 6.0 7.1 7.0 7.0
2 19.5 9.7 11.5 19.5 10.5 12.0
3 33.5 42.2 35.6 33.5 42.2 35.6
ebo 36.S 46.0 46.0 36.5 46.0 39.0

Log-rank,p .0001 .0001 .0001 .0001 .0001 .0001

PairWisecomparisonsof median times[h)betweentreatments,showedthat treatment
1 and 2 were significantly different from treatment 3 and placebo. In addition,
treatment 3 was not significantly different from placebo [Table 61.

Table 6. Comparison of Median Time(h) to Last Unformed Stool
in 199 Adult Patients with Acute Nonspecific Diarrhea and Gas-

Related Abdominal Discomfort, Treated with Loperamide and
Simethicone, Alone and in Combination, or Placebo for 48 Hours.
NDA 20-606. Protocol 92-202: Interim Analysis. (Applicant’s Table)

p* , VS

~L2_3 ~
.0-

1 A .0001
Log-rank 2 B .0001 .0001

3 c .0870
P~ebo CD
1 A .0122 .0001 .0001

Wilcoxon 2 B .0001 .0001
3 c .2132

1 A .0626 .0001 .0001
Log-rank 2 AB .0001 .0001

3 c .1877
Pl~ebo CD
1 A .0266 .0001 .0001

Wilcoxon 2 B .0001 .0001
3 c .3752

●No adjustment for multiple comparisons; Single letter=Not
significantly different at as.05

. Maximum Intensity of Gas Pain/Cr~s: The maximum intensity of gas pain/cramps was
analyzed during the first 8 hours of treatment as the chanue from baseline, using
repeated measures
pain, and those
analysis.

ANOVA. Patients who
patients with more

did not have or did not-rate their baseline gas
than two missing points were excluded from

.
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The least squares means of gas pain intensity differences ‘from baseline during the
first 8 hours of treatment, were greater for tr*atment 1 and treatient 3 comparad to
treatment 2 and placebo, and for trea-nt 2 comparedto placebo [Table71.

Table 7. Mean Intensity of Gas Pain/Cramps During the First 8 Hours of
Treatment in Adult Patient8 with Acute Nonspecific Diarrhea and Gas-
Related Abdominal Discomfort, Treated with Loperamide and Simethicone,
Alone and in Combination, or Placebo During 48 Hours. NDA 20-606. Pro-
tocol 92-202: Xnteri.mAnaly6ti6. (Applicant’s!Table)

Trea~

LLLL5. LLL
1 .02 .55 1.17 1.67 1.94 2.21 2.34 2.49
2 .02 .09 .27 .42 .49 .67 .80 .94
3 .00 .21 .57 .83 1.06 1.40 1.58 1.77

PairWise comparison of treatment indicated that treatment 1 was aignificently better
than placebo, treatment 2, and treatment 3 in decreasing the severity of gas
pain/cramps from the second or third hour of dosing. Moreover, treatment 3 was
significantly better than placebo end treatment 2 from the third or fourth hour of
dosing. No significant difference between treawent 2 and placebo was evident until
the eighth hour of treatment [Table 81.

Table 8. Comparison of Differences From Baseline of Gas Pain/Cramps Intensity During
the First 8 Hours of Dosing in 199 Adult Patients with acute Nonspecific Diarrhea end
Gae-Related tidominal Discomfort, Treated with Loperemide and Simethicone, Alone and

in Combination, or Placebo for 48 Hours. NDA 20-606. Protocol 92-202: Interim
Analysis. (Applicant’s Table)

P Do~ur

LLkLL LLL

at ed
on

Treatment 1 vs Placebo .9098 .0030 .0001 .0001 .0001 .0001 .0001 .0001
Treatment 2 vs Placebo .9039 .6918 .2493 .1509 .1892 .0731 .0717 .0271
Treatment 3 vs Placebo 1.000 .2882 .0051 .0002 .0001 .0001 .0001 .0001
Treatment 1 ve 2 .9921 .0109 .0001 .0001 .0001 .0001 .0001 .0001
Treatment 1 vs 3 .9093 .0541 .0009 .0001 .0001 .0001 .0001 .0001

llreamenc~~ 3 9034 5141 1053 0241 oo~ ooo&
●Unadjusted for multiple comparisons

> Adverse Bvents: No ●dverse ●vents were reported.

> Probability of Statistical Significance at the End of the Study: Considering the
two endpoints, e.g., time to complete relief of gas-related abdominal discomfort, and
time to complete relief of diarrhea, assuming an estimated sample size of 48o
patiente, end an eligibility rate similar to that of the 199 patiente evaluated,

treatments 1, 2, end 3 could yield a significant difference for the time to complete
relief of abdominal discomfort when compared with placebo. In contrast, treatments
1 and 2, but not treatment 3, could yield a significant difference compared with
placebo for the time to the last unformed stool, using both definition A and B [Table
91.
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Table 9. Probability of Statistical Significance at the Bnd of the Study

Between Loperamide and Simethicone, Alone and in Combination, and Placebo
in Adult Patients with Acute Nonspecific Diarrhea and Gas-Related
Abdominal Discomfort. NDA 20-606. protocol 92.202: Interim ~aly=ia.

(Applicant’s Table)

A from Probability
le (h) ~ ~ 9f si~

Time to Complete Relief
of Abdominal Discomfort 1 28.7 1.000

2 9.9 .994
3 16.7 1.000

Time to Last Unformed
Stool, Definition A 1 27.0 1.000

2 21.3 1.000
3 6 062

Time to Last Unformed
Stool, Definition B 1 25.2 1.000

2 20.1 1.000

Applicant’s Conclusions: “Based on these analyses, the model appears to be sensitive
in separating the active treatments from placebo. Therefore no changes will be made,r-
to the study”.

Reviewer’s Conclusions: Results from the interim analysis showed that the coded active
treatments could be distinguished from placebo treatment. However, the guestion still
remains weather or not the level of significance should be readjusted, and the sample
size recalculated.

APPEARS THIS WAY
ON ORIGINAL

APPEARS THIS WAY
ON ORIGINAL

A? PEARS THIS WAY
ON ORIGINAL
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Results From the Cox@eted Clinical Study

A total of 483 patients were enrolled in the study. Of these, 124 patients took the
combination of Loperamide plus Simethicone, 123 patients took Loperamide alone, 123
patients took Simethicone alone, and 123 took placebo [Table 10].

Table 10. DanwgraphiC and Baseline Variables of Adult Patients with Acute Nonepmcific
Diarrhea and Gas-Related Abdominal Discomfort, Treated with Loperamide and
Simethicone, Alone and in Combination, or Placebo for 48 Hours.

Loperamide+

Simathicone Loperamide Simathicone Placebo TOTM p
Variable (N-124) (N=122) (N-123) (N=122) (N=491)
Sex .3470
Male 55 65 58 66 244

Race .8730
White 123 121 123 122 489

ack 1 1 0 0 2
Age Ly) .4715

30.3 29.4— 29.9 29.6—

Onset Ill(h)
Mean& 18.9 17.0 17.7 18.1 18.0 .4602
Median 18;5 16.0 17.8 17.7 17.5

ue —
Unformed Stools

— —~

Prior 24h
Uean* 4.9 4.8 4.9 5.0 4*9 .7909
Median 5.0 5.0 5.0 5.0 5 Lo

ae
Abd Discomfort
Mean 3.17 3.05 3.04 3.02 3.07
Missing o 0 0 1 1
Mod-Severe 103 116 118 119 456
Severe 21 6 5 2 34

Gas Pain/Cramps
Mean 3.16 3.04 3.04 3.02 3.07
Missing o 0 0 0 0
Mod-Severe 104 117 118 120 459
Severe 20 5 5 2 32

Gas Preseure/
Bloating
Mean 3.17 3.03 3.03 3.02 3.06
Missing 2 0 1 0 3
Mode-Severe 101 118 118 120 457
Se
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c Of the 491 patients ●ntar~d in the study, 2 patients (#?7 Loperamide, and #107

placebo), were excluded by the applicant from the efficacy ●valuation in the inteat-

to-treat analysis, leaving a subset of 491 patients. In addition, 25 patients were
also excluded by the applicant from ●fficacy evaluation in the per protocol analysis,

leaving a subset of 468 patients [Table 111.

TABLS11. PatientSubsetsAnalyzedfor Efficacy By the Applicant
in the Intent-To-Treat and Per Protocol Analyses. NDA 20-606:
Protocol 92-202. (MO’S Table)

Treatment t-- -rest Per Protocol

~Exusmd&LCum@ Analyzed ~ ~
Loperamide+

123 0 123 9 114
3 l= 10 113

4~

Thirty-eight(38) patients discontinued the study before the end of the 48-hour study
period, because of the use of rescue medication, or the symptoms resolved, concomitant
illness, use of NSAIDS or antibiotics, or because the patient decided to discontinue

[Table 121. These patients were excluded from some analyses by the applicant.

11 Table 12. Study Discontinuation of Adults Patients with Acute Nonspecific Diarrhea
and Gas-Related Abdominal Discomfort, Treated with Loperemide and Simetkicone, Alone
and in Combination, or Placebo for 48 Hours. NDA 20-606: Protocol 92-202. (MO’S Table)

Reason for Loperamide+

Pllon ~ ~ ~ ~XQZl&
Use of rescue medication o 1 10 11 22
S~toms resolved 4 3 0 0 7
Concomitant illnesm o 0 1 2 3
Patient’s decision o 1 0 2 3
Use of NSAIDS 1 1 0 0 2
She of anttiiotic 1 0 0 0 1

Seventy-four percent(74%) of the patients in the intent-to-treat subset, had 3 to s
unformed stools within 24 hours of randomization to treatment, compared with 26% of
subjects who had 6 or more unformed stools [Table 13] .

Table 13. Baseline Frequency of Unformed Stools in Mult Patients with Acute
Nonspecific Diarrhea and Gas-Related Abdominal Discomfort, Treated with Loperamide
and Simethicone, Alone and in Combination, or Placebo for 48 Hours. NDA 20-606.
Protocol 92-202: Intent-To-Treat. (Applicant’s Table, modif%ed

.

Loperamide+
stool No. Loperemide Simethicone

~ ~ (N=124) {N= [N X23)
1 3-5 95 91 ;1

by MO)

Placebo TOTAL

~~
86 363 (74)
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Efficacy Analy6ii8

As mentioned in the review of the protocol, the primary afficacy endpoint for the

relief of diarrhea was the time to the last unformed stool, whereas that for the
relief of gas-related symptoms was the time to complete relief of gas-related
abdominal discomfort.

In addition, the following secondary efficacy ●ndpoints were analyzed:

●

●

●

●

●

Time to first unformed #tool;

Number of unformed stools;

Time to complete relief of diarrhea;

Maximum intensity of gas-related abdominal discomfort, including overall, gas
pain/bloating, end gas pressure/bloatiag; end

End of study patient’s evaluation of overall
discomfort relief.

The applicant performed both intent-to-treat and

—

illness, diarrhea, end abdominal

per protocol analyses.

9 Intent-to-Treat Analysia

8 Prima~ Bfficacy Endpoints:

● Time to Last unfo~ed Stool

stopped. Two(2) definitions A
the analysis:

.,.~= For patients who
the study because the diarrhea
to:

(TTLUS):Time when objective signs of diarrhea have
end B, not included in the protocol, were applied in

coqleted the study, end for patients who
resolved, TTLUS equaled the time from the

o the last unformed stool, whore only formed stools or no stools were
reported, or

discontinued
initial dose

subsequently

o the start of a 24-hour period without stooling, following unformed stools.

,.,
~= For patients who completed the study, and for patients who discontinued
the study because the diarrhea resolved, TTLUS was the time from the initial dose to:

O the last ~fo~ed stool, where only formed stools or no stools were subsequently
reported.

Unformed stools occurring after a 24-hour stool-free period, were considered as a
different episode, end were ignored.

If no unformed stools were observed, TTLUS was zero. When treatment was discontinued
for reasons other than resolution of diarrhea, TTLUS was censored at the t~e of
discontinuation (hours from initial dose).
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Data were analyzed by survival analysis. Comparison of the suYvival curves by the Log-
rank (Mantel-Haenszel) and generalized Wilcoxon statistic, showed that the medi~
survival time (h)for the combination of Loperatnideplus Simethieone was signific~tly
shorter than the median survival time for Loperamide alone, Simethicone alone, end
placebo for both definitions end stools categories [Table 14].

Table 14. Mediam Time(h) to Last Unformed Stool in Adult Pa-
tients with Acute Nonspecific Diarrhea and Gas-Related Abdo-
minal Discomfort, Treated with Loperamide and Simethicone,
Alone and in Combination, or Placebo for 48 Hours. NDA 20-606.
Protocol 92-202: Intent-To-Treat. (Applic-t$s T~les, modi-
fied by MO)

~~
~~
L~aQklL& ~BQ.tL

Loperamide+
Simethicone 11.2 7.0 9.5 11.5 7.5 9.7
Loperamide 25.0 11.0 22.9 25.0 12.0 23.4
Simethicone 31.3 35.6 32.4 31.3 35.6 32.5

Log-rank, p .0001 .0001 .0001 .0001 .0001 .0001

Pairwise comparisons indicated that the combination of Loperamide+Simethicone was
significantly better then placebo and Simethicone alone in decreasing the median
smival time(h) to the last unformed stool, regardless of the definition end stool

category at baseline. For definitions A and s, the combination was atignificently
better than Lopersmide ●lone only for stool category 1 (3-5 unformed stools at
baseline). In addition, Loperamide alone was significantly better than placebo for
both definitions and both stool categories [Table

,,,~ ~;~s ~~~s WAY

(jtiORIGINAL

151.
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Table 15. Comparison of Median Time(h) to Last Unfotied Stool in
Adult Patient6 with Acute Diarrhea and Gaa-Related Abdominal Discom-
fort, Treated with Loperamide and Simethicone, Alone and in Combi-
nation, or Placebo for 48 Hours. NDA 20-606. Protocol 92-202: Intent-
To-Treat. (Applicant’s Table)

Baseline
stools/ VB Lopersmide

~~

3-5
Log -rank .0003 .0001 .0001 .0001

0001 0001 0001 0001

26
Log-rank .1769 .0001 .0001 .0001

1301 0001 0001 0001
Both
Log -Rank .0001 .0001 .0001 .0001

3-5
Log-rank .0003 .0001 .0001 .0001

n 0001 0001 0001 0001
26

Log-rank .1776 .0001 .0001 .0001

Both
Log -rank .0002 .0001 .0001 .0001

●Unadjusted for multiple comparieona

For both stool frequency definitions, A and B, the cumulative parcentagee of patients
with last unformed stool, 36 hours after the initial dose, was 91%, 81%, 58%, and 38%
for the combination, Loperamide alone, Simethicone alone, and placebo, respectively
[Table 161.

Table 16. Cumulative Percentages of Adult Patients with Last Unformed Stool After
Initial Dose of Loperamide and Simethicone, Alone and h Combination, or Placebo. NDA
20-606. Protocol 92-202: Intent-To-Treat. (Applic~t’s Tale)

Per-se of Pa ients at ~ted ~&
A A -a La u z! “24 a s ~ U fi~

Loperamide+
Simethicone 15 28 46 55 59 62 71 85 88 91 91 93 100
Loperamide 4 15 22 35 39 42 53 70 76 81 82 84 100
Simethicone O 02 4 6 9 17 31 45 58 66 71 100
placebo o 3 3 5 5 6 8 18 28 38 46 50 10Q

Loperamide+
Simethicone 14 26 44 54 58 60 69 84 87 91 92 93 100
Loperamide 4 14 21 34 38 41 52 69 76 81 82 84 100
Simethicone O 02 4 6 9 17 30 45 59 67 71 100
~
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● Tinw to Coqlate Reliaf of Gas-Related Abdominal Discomfo&t: Data were analyzed by

survival analysis. Patients who did not have complete relief within 48 hours were

censored and assigned a time of 48 hours.

The median su=ival time(h) for complete relief of abdomina discomfort was

significantly shortar for the combination comparad with its components, or placebo
[Table 171.

Table 17. Time(h) to Complete Relief of Gas-Related
Abdominal Discomfort in Adult Patients with Acute
Nonspecific Diarrh*a, Troatod with Loperemide and
Simethicone, Alone end in Combination, or Placebo
For 48 Hours. NDA 20-606. Protocol 92-202: Intent-
To-Treat. (Applicant’s Table)

Loparamide+
Simethicone 12
Loper@de 42
Simethicone 21

0 48
Log-rank, p .0001

Paimise comparisons of treatment indicated that the combination of Loperamide plus
Simethicone was significantly better than its components end placebo in the complete
relief of gas-related abdominal discomfort. In addition, Lopersmfde alone was

significantly better than plaCebO in the C=plete relief of theSe SyIIptoms [Table 18] .

Table 18. Comparison of Time(h) to Complete Relief of Gas-
Related Abdominal Discomfort in Adult Patients with Acute
Nonspecific Diarrhea, Tseated with Lopersmide and Simethicone,
Alone and in Combination, for 48 Hours. NDA 20-606. Protocol
92-202: Intent-To-Treat. (Applicant’s Table)

P Vm Loperamide

A ~ Ea4SQlW Vs P~
Log-rank .0001 .0001 .0001 .0001

●Unadjusted for multiple comparisons

The cumulative percentages of patients with complete relief of gas-related abdominal
discomfort are shown in Table 19. The combination of Lopersmfde plus Sinzethicone

yielded higher percentages of patients with complete relief than its components and
placebo, at each time intezval. Zn addition, Simethicone alone produced higher rates
than Loperamide alone and placebo.
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(. Table 19. Cumulative Percentages of Adult Patientu with “Complete Relief of Gas-

Related Abdominal Discomfort, Treated with Loperamide and Simethicone, Alone and in
Combination, or Placebo for 48 Hours. NDA 20-606. Protocol 92-202: Xntent-To-Txeat.

(Applicant’s Table)

P~ of Pa~ta at

~Q3J U U 2Q 24 U Xl 2.6 4,() M a
Loperemide+
Simethicone O 13 41 52 60 68 81 85 85 89 92 93 94
Loperamide O 2 7 11 11 16 32 34 34 44 46 59 69
Simethicone O 2 25 34 37 46 62 64 64 68 74 75 90

● Secondary Efficacy Endpoints:

● Time(h) to FirSt Unformed Stool (TTFUS): Time from initial dose to first unformed
bowel movement, occurring >30 minutes after the initial dose:

Survival median time to first unformed stool was significantly greater for the
Loperamide+Simethicone combination than for its components and placebo [Table 20].

Table 20. Time(h) to First Unformed Stool in Adult Pa-
tients with Acute Nonspecific Diarrhea and Gas-Related
Abdominal Discomfort, Treated with Lop*remide and Sime-
thicone, Alone and in Combination, or Placebo for 4S
Hours. NDA 20-606. Protocol 92-202: Intent-To-Treat.
(Applicant’s Table)

Do-
B~

u a
Loperamide+
Simethicone 4.58 5.00 5.00
Loperamide 3.33 5.50 3.50
Simethicone 3.25 2.12 3.00

cebo 3.50 2.50 3.00
Log-rank, p .0001 .0001 .0001

Pairwise comparison of treatments indicated that the combination of Loperaxuide plus
Simethicone was sigdficantlybetter than Loperamide alone in tie 3-5 stool frequency,
but not in the 26 stools freguency. In addition, the combination was significantly
better than Simethicone alone and placebo in botb stool categories combined.
Loperamide alone was significantly better than placebo for both stool categories
combined, and also for the 26 stool category [Table 21].
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c Table 21. Comparison of Time(h) to First Uafo-ed St601in Adult Patients
with Acute Nonspecific Diarrhea and Gas-Ralated Abdominal Discomfort, Trea-
ted with Loporamide and Simethicone, Alone and in Combination, or Placebo
for 48 Hours. NDA 20-606. Protocol 92-202: Intent-To-Tr@at. Applicant’s
Table)

Baseline
stoo16/ P Lomar~ vs Loperamide

A VB P~
3-5
Log-rank .0001 .0001 .0001 .5366

26
Log-rank .5381 .0003 .0001 .0001

Both
Log -rank .0006 .0001 .0001 .0036

●Unadjusted for multiple comparisons

● Number of Unformed Stools: The number of unformed stools in each 12-hour period was
utilized to compare treatments in a 3 factor repaated meamros ANOVA, including
treatment, baseline stool catagory, and period. Results from this analysis showed a
significant treatment x baseline stool category interaction over time [Table 22] .

Table 22. Summary of Repeated Measures ANOVA of
Number of Unfozmed Stools in Adult Patients with
Acute Nonspecific Diarrhea, and Gas-Related Abdominal
Discomfort, Treated with Loperamide end Simethicone,
Alone and in Combination, or Placebo for 48 Hours.
NDA 20-606. Protocol 92-202: Intent-To-Treat.
(Applicant’s Table)

tor P
Drug .0001
Baseline Stool Category .2327
Drug x Baseline Stool Category .0001
Period* .0001
Period x Drug* .0001
Period x Baseline Stool Category* .0334

●df adjusted with Greenhouse-Gaiser ●psilon

PairWise corqarison of treatments within ●ach baseline stool category, indicated that
patients on the loperemide+Simethicone combination had significantly fewer unformed
stools than patients on Simethicone alone and placebo, in both stool categories. In
addition, patients in the 3-5 baseline stool category and on the L
operamide+Simethicone combination, had significantly fewer unformed stools during
the first and third 12-hour

Patients on Loperamide alone
placebo in all the 12-hours

periods, than patients on Loperamide [Table 23].

had significantly less unfoxmed stools then patients on
periods, irrespective of baeeline stool categories.
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Tsble 23. Comparison of Number of Unformed Stools per 12-Hour Periods in Adult
Patienta with Acute Nonspecific Diarrhea and Gas-Related Abdominal Discomfort,

Treated with Loperemide and Simethicone, Alone and in Combination, or Placebo for 48
Hours. NDA 20-606. Protocol 92-202: Intent-To-Treat. (Applicant’s Table)

stool P Lo~e+ S~ V8

~ZilWuLL & Pla& V8 Placebo
0-12 .0050 <.0001 <.0001 <.0003

3-5 12-24 .0764 .0001 <.0001 <.0001
24-36 .0139 <.0001 <.0001 <.0001
36-48 0872 0001 <.0001 <.000%
0-12 .1693 <.0001 <.0001 <.0001

26 12-24 .3114 <.0001 <.0001 .0005
24-36 .6760 <.0001 <.0001 <.0001
36-48 9076 0018 <.0001 <.0001
0-12 .0099 <.0001 <.0001 <.0001

Both 12-24 .0793 <.0001 <.0001 <.0001
24-36 ●1143 <.0001 <.0001 <.0001

●Unadjusted for multiple comparisons

● Time to Complete Relief of Diarrhea: These data were analyzed by survival analysis.
Patient,swho did not have complete relief of diarrhea within 48 hourB, were considered
censored at 48h.

Comparison of median 8urviva2 times(h) by log-rank and generalized Wilcoxon tests,
showed a significant difference between the fixed combination of Loperamide and
Simethicone and its components, and placebo, regardless of the baseline stool category

[Table 241.

Table 24. Median Time(h) to Complete Relief of Diarrhea
in Adult Patients with Acute Diarrhea and Gas-Related
Abdominal Discomfort, Treated with Loperamide and Semi-
thicone, Alone and in Combination, or Placebo for 48
Hours. NDA 20-606. Protocol 92-202: Intent-To-Treat.
(Applicant’s Table)

Ram- stool ~at~

M 26
Loperamide+
Simethicone 23.5 21.5 23.1
Loperamide 33.0 26.0 31.0
Simethicone 44.0 48.0 45.3

ebo 48.0 48.0 48.0
Log-rank, p .0001 .0001 .0001

Pairwise comparisons of treatments indicated that the combination of Loperamide plus
Simethicone, was significantly better than its components and placebo in the coqlete
relief of diarrhea. However, the combination was not significantly better than
Loperamide alone in patients with 6 or more unformed stools at baseline. In addition,
Loperamide alone was significantly
categories [Table 25].

better than placebo in all the baseline stool
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Table 25. Comparison of Time(h) to Complete Relief OR Diarrhea in
Adult Patients with Acute Diarrhea and Gas-Ralatad Abdominal Dis-
comfort, Treated with Loperamide and Simethicone, Alone and in
Combination, or Placebo for 48 Hours. NDA 20-606. Protocol 92-202:
Intent-To-Treat. (Applicant’s Table)

Baaeline
stools/ p* Lo~ Va Loperamide

~ ~ ~ ~ Vt3p~
3-5
Log-rank .0001 .0001 .0001 .0001

0001 0001 0001 0001
>6

Log-rank .1099 .0001 .0001 .0001
0738 0001 0001 0001

Both
Log-rank .0001 .0001 .0001 .0001

●Unadjusted for multiple comparisons

The cumulative percentage of patients with complete relief of diarrhea was
progressively greater for the Loperamide+Simetbicoae combination than for the
components alone and placebo, at each 12-hour period [Table 261.

Table 26. Percentage of Patients with Complete Relief of Diarrhea Among Adult Patients
with Acute Nonspecific Diarrhea and Gas-Related Abdominal Discomfort, Treated with
Loperamide and Simethicone, Alone end in Combination, or Placebo for 48 Hours. NDA
20-606. Protocol 92-202: Intent-To-Treat. (Applicant’s Table)

ted HPUr

~Q A1UU2QU axxfi~~
Loperamide+

one o 6 17 27 2a 36 52 64 77 84 85 90 9~

one o 0 0 1 1 1 6 13 24 30 37 43 66
Placebo~ ~o 28 u

● Intensity (severity) of Gas-Related Udaainal Discomfort, Gas Pain/Cr~s, and Gas
Pressure/Bloating:

Intensity changes from baseline at time point intervals were analyzed by repeated
measures ANOVA. Patients with two missing values, or those who did not rate the
initial discomfort intensity, or did not have any gas-related symptoms at entry, were
excluded form analysis.

In the 0-8hour period, there was clear improvement of overall abdominal discomfort,
gas pain/cramps, and gas pressure/bloating in favor of the loperamide+Simethicone
combination over its components and placebo, from hour 3 to 8. Simethicone appeared
to be better than Loperamide alone end placebo in the relief of these aymptoma from
hour 4 to 8 [Table 27].
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Table 27. M-an Differences From Baaeline of GaS-Related Abdominal
Discomfort, Gas Pain/Cramps, and Gas Pressure/Bloating Severity
in the First 8 Hours of Dosing with Lopersmide and Simathicone,
Alone and in Combination, or Placebo to Adult Patient8 with Acute
Nonspecific Diarrhea. NDA 20-606. Protocol 92-202: Intont-To-
Treat. (Applicant’s Table)

Period

9-8 HOUK

1

2
3
4
5
6
7

Loperamide+
Simethicone Loperamide Simethicone

(N 124~R

.05 .02 .02

.27 .06 .10

.65 .15 .29
1.03 .23 .48
1.38 .28 .76
1.71 .42 1.13
1.98 .61 1.39

Placebo

~

.02

.02

.06

.12

.20

.30

.38
0 2.25 72 1.62 48

13as p~
1 .05 .02 .02 .02
2 .28 .05 .11 .02
3 .62 .14 .30 .06
4 1.01 .22 .48 .12
5 1.37 .27 .76 .21
6 1.70 .42 1.13 .31
7 1.96 .61 1.39 .40
8 2.24 71 1.63 47

1 .05 .01 .01 .02
2 .27 .04 .09 .02
3 .60 .13 .28 .06
4 .97 .21 .47 .12
5 1.35 .26 .74 .21
6 1.69 .41 1.12 .32
7 1.93 .61 1.38 .39

pairwise treatment comparisons, during the firet 8 hours of dosing, showed that the
combination of Loperamfde plus Simethicone waa significantly better than placebo and
Loperamide alone fram hour 3 through 8 in relievlng the intensity of all 3 variables
of gas-related spptoms. In addition, the combination was significantly better than
Simethfcone alone from hour 3 through 8. Loperamide alone was Bigaificantly better
than placebo from hour 7 through 8 for the 3 variables [Table 281.
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Table 28. Comparison of Abdominal Discomfort, Gas Pain/Craqm, and
Gas Pressure/Bloating Severity in Adult Patientm with Acute Diarrhea,
In the First 8 %ours of Dosing with Loperamide and Simethicone, Alone
and in Combination, or Placebo. NDA 20-606. Protocol 92-202: Intent-

To-Treat. (Applicant’s Table)

P Loperamide
Va Pla

Over~
1 .8245 .7559 .7590 .9327
2 .0293 .0752 .0111 .7197
3 <.0001 .0002 <.0001 .3753
4 <.0001 <.0001 <.0001 .2673
5 <.0001 <.0001 <.0001 .4510
6 <.0001 <.0001 <.0001 .2090
7 <.0001 <.0001 <.0001 .0215
8 <.0001 <.0001 <.0001 0138

Pa~
1 .7425 .7394 .7409 .9989
2 .0200 .0790 .0091 .7812
3 <.0001 .0008 <.0001 .4171
4 <.0001 <.0001 <.0001 .2982
5 <.0001 <.0001 <.0001 .5446
6 <.0001 <.0001 <.0001 .2630
7 <.0001 <.0001 <.0001 .0315
8 <.0001 <.0001 <.0001 0138

gas Pr~
1 .6745 .6734 .7359 .9335
2 .0203 .0679 .0118 .8471
3 <.0001 .0012 <.0001 .4678
4 <.0001 <.0001 C.0001 .3396
5 <.0001 <.0001 <.0001 .6026
6 <.0001 <.0001 <.0001 .3316
7 <.0001 <.0001 <.0001 .0255

Changes from baseline of the intensity of gas-relatad abdominal discomfort, gas
pain/cramps, and gas pressure/bloating ●fter tho first 8 hour- of treatment was
analyzed by ANOVA, using initial ●everity and treatment ●8 factors.

Pai?wisiecomparisons of treatments indicated that the combination of Loperamide plus
Simethicone was aignificsntly better than Loperamide alone and placebo in decreasing
the severity of gas-related n~ptoms at all time points. The combination was also
significantly better than Simethicone, except in the second morning and at the end
of the study. Loperamide was significantly better than placebo at all time points
[Table 28].
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Table 28. Comparison of Mean Differonc@s From Ba8elirie of Abdominal Dis-

comfort, Gas Pain/Cramps, and Gas Pressure/Bloating Intensity in Adult
Patients with Acute Diarrhea After 8 Hours of Dosing with Loperamide and
Simethicone, Alone and in Combination, or Placebo. NDA 20-606. Protocol
92-202: Intent-To-Treat. (Applicant’s Table)

Time(h) After P Loner~ VB Loperamide

&~Dose lla@2K?~

12 .0001 .0008 .0001 .0100
Bedtime 1 .0001 .0001 .0001 .0217
Next Morning 1 .0001 ● 0090 .0001 .0001
24 .000i .0087 .0001 .0001
36 .0001 .0224 .0001 .0001
Bedtime 2 .0001 .0122 .0001 .0001
Next Morning 2 .0001 .1049 .0001 .0001
98 0002 1962 0001 0001

12 .0001 .0006 .0001 .0157
Bedtime 1 .0001 .0002 .0001 .0389
Next Morning 1 .0001 .0083 .0001 .0001
24 .0001 .0110 .0001 .0001
36 .0001 .0385 .0001 .0001
Bedtime 2 .0001 .0168 .0001 .0001
Next Morning 2 .0001 .0966 .0001 .0001
38 0001 1844 0001 0001

Pr~ure/~
12 .0001 .0013 .0001 .0168
Bedtime 1 .0001 .0005 .0001 .0340
Next Morning 1 .0001 .0122 .0001 .0001
24 .0001- .0139 .0001 .0001
36 .0001 .0351 .0001 .0001
Bedtime 2 .0001 .0200 .0001 .0001
Next Morning 2 .0001 .1020 .0001 .0001
48 000J
●Unadjusted for multiple comparisons
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. End of Study Patients’ Evaluations: The data from the ‘patients’ evaluations of

treatment efficacy in the relief of overall diarrheal illness, diarrhea, and gas-
related abdominal discomfort, were analyzed by a two factor (baseline stool category,
and treatment) ANOVA. There was a significant effect of treatment and frequency of
stools at baseline for overall, diarrhea and abdominal discomfort relief. Moreover,
there were significant treatment by stool category interactions for overall and
diarrhea relief [Table 291.

Table 29. Evaluation of Treatment Efficacy in the Relief of Diarrheal
Illness, Diarrhea, and Gas-Related Abdominal Discomfort By Adult Pa-
tients with Acute Diarrhea, Treated with Loperamide and Simethicone,
Alone and in Combination, or Placebo for 48 Hours. NDA 20-606. Proto-
col 92-202: Intent-To-Treat. (Applicant’s Table)

Patients’ p*

Evaluation Baseline Treatment x

S?fR-f Stool Cat~ 01 Cateaorv
Overall .0001 .0462 .0303
Diarrhea .0001 .0062 .0035

~~6 6595
●ANOVA

Comparison of mean symptom relief by treatment, showed a greater mean relief for
overall illness, diarrhea, and abdominal discomfort by the Loperamide+Simethicone
combination, compared with its components alone and placebo in all baseline stool
categories. Loperamide alone yielded a greater mean relief than placebo and
Simethicone alone, except for mean relief of abdominal discomfort [Table 30].

Table 30. Mean Relief of Overall Illness, Diarrhea, and Abdominal Discomfort in Adult
Patients with Acute Diarrhea and Gas-Related Abdominal Discomfort, Treated with
Loperamide and Simethicone, Alone and in Combination, or Placebo for 48 Hours. NDA

20-606. Protocol 92-202: Intent-To-Treat. (Applicant’s Table)

Baseline Loperamide+

Relief ~wmaakQmwQRzmuQ
3-5 2.68 1.59 1.37 .63

Overall Illness >6 3.24 1.94 1.09 .81
Both 2.96 1.78 1.23 72
3-5 2.67 1.95 1.24 .57

Diarrhea >6 3.17 2.74 .91 .83
Both 2.92 2.34 1.07 70

Pairwise treatment comparisons indicated that the Loperemide+Simethicone combination
was significantly better than Loperamide alone, Simethicone alone, and placebo in the
mean relief of overall diarrheal illness, diarrhea, and abdominal discomfort for both
baseline stool categories. However, the combination was similar to Loperamide alone
in the category of 6 stools or more [Table 31].
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c Table 31. Comparison of Mean Relief of Overall DiarrheaX Illness, Diarrhea, and

Abdominal Discomfort by Loperamide and Simethicone, Alone and in Combination, or
Placebo Given for 48 Hours to Adult Patients with Acute Diarrhea, and Gas-Ralated
Abdominal Discomfort. NDA 20-606. Protocol 92-202: Intent-To-Treat. (Applicant’s

Table)

Baseline P*, Loperamide+Simethicone vs Loperamide

Relief Stool Category Loperamide Simethicone Placebo vs Placebo
3-5 .0001 .0001 .0001 .0001

Overall Illness 26 .0001 .0001 .0001 .0001
Both 0001 0001 0001 0001
3-5 .0001 .0001 .0001 .0001

Diarrhea 26 .1230 .0001 .0001 .0001
Both 0003 0001 0001 0001

al!lbool 0001
●Unadjusted for multiple comparisons

9 Per Protocol Analysis

All the results from the per protocol analysis for every efficacy endpoint, were very
similar to those already reviewed under the intent-to-treat analysis. Thus, the per
protocol analysis will not be done, to avoid duplication.

> Safety

A sample of 491 patients were included in the analysis of adverse events. As described
in the protocol for this study, subjects could take up to 8 tablets of the assigned
medication in the 48-hour study period.

As shown in Table 32, about 50% of the study subjects took <3 Loperamide+Simethicone
tablets, compared with about 50% of patients in the placebo group who took up to 6
tablets.

Table 32. Frequency Distribution of Number of Tablets of Loperamide Plus Simethicone,
Loperamide, Simethicone, or Placebo Taken During the 48-Hour Study Period by 491
Patients with Acute Diarrhea and Gas-Related Abdominal Discomfort. NDA 20-606.
Protocol 92-202: Intent-To-Treat. (Applicant’s Table, modified by MO)

er of S&i ects
Loperamide+

No. of Simethicone Cum Loperamide ~ Simethicone ~ Placebo ~

~ (N=124) _& (N=122) ~ (N=123) - (N=-
2 18 14 5 4 0 0 0 0
3 43 49 25 25 2 2 3 2
4 26 70 39 57 20 18 16 16
5 20 86 21 74 24 37 13 26
6 6 91 10 82 28 60 28 49
7 2 93 3 34 14 71 13 60
8 9 100 100 35 L!!o 49 10Q
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Twenty -one(21) patients reported adverse events. Eight(8) patients took the Loperamide
plus Simethicone combination, 5 took Loperamide, 2 took Simethicone, -d 6 took
placebo. Of the 22 adverse events reported, 7 were considered to be drug-related or
possible drug-related [Table 33].

Table 33. Adverse Events Reported by Adult Patients with Acute Diarrhea and

Gas-Related Abdominal Discomfort, Treated with Loperemide end Simethicone, Alone
and in combination, or Placebo. NDA 20-606. Protocol 92-202: Intent-To-Treat.
(Composite of Applicant’s Tables)

Simethicone Loperamide Simethicone Placebo TOTAL
~ (N= ) (N ~)6 (N 123)= (N u% ~
No. Of Reports 8 5 2 7 22
Pts. Reporting 8(6) 5(4) 2(2) 6(5) 21(4)
Drug-Related or
Possible Related 4(3) l(l) o 2(2) 7 (1)
Serious o 0 0 0 0

Peat o
()=Percent

Most of the adverse events involved the digestive system and the body as a whole. The
most freguent drug-related adverse event associated with the combination was nausea

[Table 341. No serious adverse reactions or deaths were reported.

Table 34. Drug-Related Adverse Events Reported by 491 Adult Subject8 with
Acute Diarrhea and Gas-Related Abdominal Discomfort, Treated with Lopera-
mide and Simethicone, Alone and in Combination, or Placebo. NDA 20-606.
Protocol 92-202: Intent-To-Treat. (Applicant’s Table)

Loperamide+
Body Adverse Simethicone Loperemide Simethicone Placebo

9vstem ~ (N=124) (N ~= (N 123)= -@lZL)-
Body as a

le HeQche o 0 0 2

()=Percent

Two(2) placebo-=treatod, and 1 Simethicone-treated patients were discontinued from
the study because of non-drug-related adverse events. These events included lumbar
pain in the Simethicone-treated, and rheumatic pain in one placebo, and cough and
pharyngitis in the other placebo-treated patient.



NDA 20-606
Page27

a

Applicant’s
combination

Conclusions: “Loperamide HC1 2mg and simethicone 125mg administered
chewable tablet, ...ie more effective than either of its components

as
in

relieving the s~toma of diarrhea. ..and gas-related abdominal symptoms, includinu
bloating/distension and abdominal pain/craqm in patients with acute diarrheal illness
with concomitant gas-related intestinal symptoms. ..

Loperamide HC1 2mg and simethicone 125mg taken as a combination chewable tablet is
well tolerated with an incidence of adverse experiences no different than placebo when
administered as a two-tablet initial dose followed by one tablet after each unformed
stool up to a maximum of four tablets in a 24-hour period...”.

n Reviewer’s Conclusions: This single center , factorial, randomized, double-blind
clinical study to evaluate the efficacy and safety of a fixed combination of
Loperamide HC1 2mg and Sfmethicone 125mg in a chewable tablet dosage form, versus its
components alone an placebo, in the relief of acute nonspecific diarrhea with gas-
related abdominal Sppt-a in adult outpatients, showed the combination was
significantly more effective than its components and placebo in the relief of acute
diarrhea and abdominal discomfort, ‘including ‘gas pain/cramps,
pressure/bloating.

These results indicate that the components of the fixed combination
contribution to the effects of the combination in the relief of acute
diarrhea, and the associated gas-related abdominal symptoms.

and gas

did make a
nonspecific

( In addition, this clinical study showed that Loperamide alone was significantly better
than Simethicone alone and placebo in the relief of relief of diarrhea, and
significantly better than placebo in the relief of gas-related abdominal discomfort.

No serious adverse events were reported. The meet frequent adverse reaction associated
with the combination was nausea.

LFFJEARS THIS WAY
ON ORIGINAL

APPEARS THIS WAY
0!4 ORIGINAL
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■ 2. Protocol 92-209: A multicentcr, parallel, factorAal, randomized, placebo

controlled, double blind clinical study to evaluate the efficacy end safety of a fixed
combination of Loperamide and Simethicone , versus its components alone and placebo,
in the relief of acute nonspecific diarrhea with gas-related abdominal discomfort,
and the efficacy and safety of Loperamide alone in the relief of diarrhea- associated
gas pain or abdominal cramps in adult outpatients.

The study was performed from September, 1993 through August, 1994 in Cancun, QR,
Mexico by Jose Alba V., M.D., and Juan C. Martinez, and in Puerto Vallarta, Jalisco.,
Mexico by Jorge E. Ruiz R., M.D.

A sample size of 480 subjects, with 120 subjects for each of 4 treatment groups, was
calculated to detect a significant difference of at least 7h in the mean time to
complete relief of gas-related abdominal discomfort between treatments groups, with
an a=.05, l-p=.80,and 2-tail tests.

Subjects were to be enrolled for 48 hours, and they were to record the time and
consistency of stools, and the intensity (severity), and time to complete relief of
the gas-related abdominal discomfort.

Patient inclusion criteria were to comprise adult male and female outpatients with
acute diarrhea of less than 48h duration, and at least 3 unformed stools within 24h
prior to entry into the study, and to have moderately severe gas-related abdominal
discomfort one hour prior to entry. Female subjects were to be menopausal, or else
to have used appropriate anticonceptive measures 3 months prior to the study. m
unformed stool was defined as any watery or soft bowel movement.

Exclusion criteria were to involve patients with severe diarrhea requiring hospital-
ization, or outpatient parenteral hydration, or antibiotic therapy. In addition,
patients should not have an oral temperature of >102F, blood or pus in the stools,
signs or symptoms of orthostatic hypotension, chronic gastrointestinal, hepatic or
renal disease, or any significant medical condition, inability to take medications
or fluids orally, hypersensitivity to loperamide or simethicone, antibiotic or other
therapy which might interfere with enteral bacterial flora 7 days prior to the study,
or a history of treatment with antidiarrheal, promotility, antiflatulent, antacid,
antibiotic, or analgesic drugs within 6 to 12 hours prior to the study.

Patients were to be advised
potable water, or beverages
products during the study.

not to drink alcoholic or carbonated beverages, or non-
containing milk, or to eat foods containing milk or milk

Baseline measurements were to include medical history, physical examination, date and
time of diarrhea onset, number of unfozmed stools in the preceding 24 hours; date,
time, end consistency of last stool; intensity of gas-related abdominal discomfort
within the previous hour, and type of discomfort, e.g., gas pain or cramps, or gas
pressure or bloating.

Kach patient was to be assigned to a code number corresponding to one of the 4 treat-
ment groups. Patients were to be randomized to treatments in blocks of 12 each. In
addition, patients were to be given a diary to record symptoms end the date, time and
consistency of stools (fonned=hard or normal, or unformed=soft or watery), and the
time and quantity of medication taken for 48 hours.
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Trea_ents were to include the following 4 groups: -.

0 8 chewable tablets containing Loperamide HC1 Omg and Simethicone 125mg
0 8 chewable tablets containing Lopersmide HC1 2mg and Simethicone Omg
0 8 chewable tablets containing Loperamide HC1 2mg and Simethicone 125mg
0 8 chewable tablets containing Loperamide HC1 Omg and Simethicone Ofng (placebo)

Patients were to take the initial dose of study medicationunder the observationof
the investigator.The initialdosewas to consistof 2 tabletswhichwere to chewed
and swallowed, followed by 1 tablet after each unformed stool, without exceeding 4
tablets in any 24-hour psriod.

Patients were to record in their diaries the time and quantity of study medication
taken, as well as the time and consistency of stools, and the maximum intensity of
the gas-related abdominal discomfort hourly during the first 8 hours of dosing, and
at 12, 24, 36, and 48 hours, and each evening and morning during the study. Abdominal
discomfort, gas pain/cramps, and gas pressure/bloating were to be rated on a scale
of O=sbsent, l=mild, 2=moderate, 3=moderately severe, and 4=severe.

At the end of the study or after discontinuation from the study, patients were to
record the time of complete relief of diarrhea and the gas-related abdominal
discomfort. In addition, the subjects were to record an evaluation of the treatment
efficacy on a scale of O=poor, l=fair, 2=good, 3=very good, and 4=excellent. After

..
completion of the study, and within 24 hours of entry, the patients were to return

\ their diaries and unused medication.

The primary efficacy endpoints were to be time to the last unformed stool, and time
to complete relief of gas-related abdominal discomfort. All other measurements were
to be considered secondary efficacy endpoints.

Survival analysis was to be used for analysis of time to complete relief of abdominal
discomfort, time to first unformed stool, and time to rescue. Patients rescued before
reaching the endpoint, were to be censored at the time of rescue. Ratings of the
intensity of gas-related abdominal discomfort were to be analyzed as differences from
baseline by ANOVA. Repeated measures ANOVA was to be utilized for analysis of
frequency of unformed stools during each 12-hour interval, stratified by the baseline
stool frequency into 2 strata (3-5 unfo=ed stools, and 26 unformed stools) . ANOVA
was to be applied to the analysis of patients’ ratings of treatment efficacy.

w interim analysis could have been done when half of the patients had been entered,
to assess a model sensitivity and to decide about the continuation or discontinuation
of the study. The following conditions were to be met: 1) the results will not be
known to the principal and associates; 2) the treatment code will not be disclosed
to the clinical monitors; 3) only the primary endpoints will be analyzed with a
calculation of the conditional probability that the observed differences between
treatment groups will reach statistical significance at the completion of the study.
No adjustment of o!was considered necessary.

Safety was to be assessed by the incidence of adverse reactions. Tabulations of all
adverse reactions were to be provided and compared statistically.
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● Results -.

f’

\.

* Interim Analysis

The two primary endpoints analyzed were the tfme to complete relief of gas-related
abdominal discomfort, and the time to the last unfozzned stoo2. In addition, the
severity of gas pain/cramps was analyzed to evaluate the efficacy of Loperamide in
the relief of gas-related abdominal discomfort.

A sample of 229 patients had been randomized to treatments. Of these, 59 patients had
received placebo, 55 had
had received treahent 3

Table 35. Adult Patients
Discomfort, Treated with
Placebo. Evaluated in the
Table)

received treatment 1, 58 had received treatment 2, and 57

[Table 351.

with Acute Nonspecific Diarrhea and Gas-Related Abdominal
Loperamide and Simethicone, Alone and in Combination, or
Interim Analysis. NDA 20-606: Protocol 92-209. (Applic~t~s

~ ~ ,~. ~, TO~
~vestiaator E2u&ExGl EYalaXGl S3?alm mu m ~

a 3 14 1 16 0 55 10
ez 16 11 27 0 27 1 25 1 95 13

13 1 11 1 15 0 15 0 54 2
TOTAL 41 ~1~. 204 25
Eval=Evaluated; Excl=Excluded

The applicant excluded 25 patients from analysis. Of these, 18 patients had received
placebo, 4 patienta treatment 1, 2 patients treatment 2, and 1 patient treatment 3.
Most of the exclusions were due to dosing violations [Table 36].

Table 36. Adult Patiente with Acute Diarrhea and Ga8-
Related Abdominal Discomfort, Treated with Loperamide
And Simethicone, Alone and in Combination, or Placebo
For 48 Hours, Excluded From Analysis. NDA 20-606. pro-
tocol 92-209: Interim Analyaia. (Applicant’s Table,
Modified by MO)

No. Pt8.
Exceeded daily dose 20
No dose after unformed stool 2
> 1 dose after unformed stool 2

Nine(9) patients discontinued treatment before completion of the study, but they were
included in the analysis [Table 371.
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Table 37. Study Discontinuation by Adult--Patients with
Acute Nonspecific Diarrhea and Gas-Related Abdominal
Discomfort, Treated with Loperamide and Simethicone,
Alone and in Combination, or Placebo for 48 Hours. NDA
20-606. Protocol 92-209: Interim Analysis. (Applicant’s
Table, , modified by MO)

B--n for Mswx&@uMm No ● of PatiW
Diarrhea resolved 1
Use of rescue medication 5

ure 3

There were no significant differences between treatment groups at baseline [Table 38].

Table 38. Demographic and Other Baseline Data of Adult Patients with Acute Nonspecific
Diarrhea and Gas-Related Abdominal Discomfort, Treated with Loperamide and
Simethicone, Alone and in Combination, or Placebo for 48 Hours. NDA 20-606. Protocol
92-209: Interim Analysis. (Applicant’s Table)

Tre~t
e Placebo 1 2 TOTAL

Variable ~ &5_51~l&Zl~ P
Sex .0678
Male 34 23 33 38 128

Race .1683
White 58 49 53 51 211
Black 1 0 1 2 4
Other o 6 4 4 14

Age (Y)
Mean 35.3 33.8 33.5 35.4 34.5 .6749
Median 32 33 31 33 32
Ranae

Onset Illness(h)
Mean 15.3 16.8 13.7 13.5 14.8 .0558
Median 14.3 15.5 14.0 12.9 14.3

ae
Unformed Stools

——

Prior 24h
Mean 5.4 5.9 5.5 5.5 5.6 .2167
Median 5.0 6.0 5.5 5.0 6.0
Ranae

Abd Discomfort .3867
Mod-Severe 55 50 56 53 214
Severe 4 5 1 3 13

Gas Pain/Cramps .5743
Mean 2.9 3.0 3.0 2.9 3.0
None o 0 0 1 1
Mild 2 1 1 2 6
Xoderate 3 2 3 4 12
Mod-Severe 51 46 48 43 188
Severe
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However, significant differences were found between investiglctorsfor sex, race, onset
of illness, abdominal discomfort, and gas pain/cramps [Table 391.

Table 39. Demographic end Other Baseline Data, By Investigator,
of Adult Patients with Acute Nonspecific Diarrhea and Gas-Re-
lated Abdominal Discomfort, Treated with Loperamide and Simethi-
cone, Alone and in Combination, or Placebo for 48 Hours. NDA 20-
606. Protocol 92-209: Interim Analysis. (Applicant’s Table)

Baeeline Alba Martinez Ruiz
Variable (N=65) (N=108) (N=56) P
Sex
Male 34 48 46 .0001

Race
White 61 107 43 .0001
Black 3 1 0
Other 1 0 13

Age (y)
Mean 36.9 33.5 33.5 .0849
Median 33 32 32

ae
Onset Illness(h)
Mean 17.8 15.1 3.0.7 .0001
Median 15 15.5 10
Ranae

Unformed Stools
Prior 24h
Meen 5.4 5.7 5.5 .4473
Median 5 6 5.5

ae
Abd Discomfort
Mod-Severe 58 105 51 .0390
Severe 7 2 4

Gas Pain/Cramps
Mean 2.69 3.01 3.20 .0001
None o 0 1
Mild 6 0 0
Moderate 12 0 0
Mod-Severe 43 105 40
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Results -.

Endpoints:

. Time to Complete Relief of Gas-Related Abdominal Discomfort: Patients recorded this
outcome at the end of the 48-hour study period, or at the time of study
discontinuation. Survival analysis indicated that eurvival median time(h) end the
proportion of patients without relief for treatment 3, were Significantly less then
thae for placebo and treatments 2 and 2 [Table 401.

Table 40. Time(h) to Complete Relief of Abdominal Discomfort
in 229 Adult Patients with Acute Nonspecific Diarrhea and Gas-

Related Abdominal Discomfort, Treated with Loperamide and Sime-
thicone, or Placebo for 48 Hours. NDA 20-606. Protocol 92-209:
Interim*alysis. (Applicant’sTable)

Median Time (h) Percent
ate l?oReU

1 24.0 13.7
2 19.5 21.4
3 9.2 3.6

Placebo 22.5 26.8
Log-rank, p .0001

Pairwise comparisons of treatments also showed that treatment 3 was significantly
better than placebo and treatments 1 and 2. No significant differences between
treatments 1 and 2, and placebo were found [Table 41] .

Table 41. Comparison of Time to Complete Relief of
Abdominal Discomfort in 229 Adult Patients with A-
cute Nonspecific Diarrhea,, Treated with Loperamide
and Simethicone, or Placebo for 48 Hours. NDA 20-606.
Protocol 92-209: Interim Analysis. (Applicant’s
Table)

Pairwise p*, Survival iB

~~
Placebo vs Treatment 1 .3518 .9327
Placebo vs Treatment 2 .2745 .1418
Placebo vs Treatment 3 .0001 .0001
Treatment 1 vs 2 .6690 .1003
Treatment 1 vs 3 .0001 .0001

3E!~_ .0022
*Unadjusted for multiple comparisons

● Time(h) to the Last Unformed Stool: ‘l%vodefinitions were considered:

O Definition A= the time elapeed from initial dose to:
I. the time of last unformed stool where only unformed stools are subsequently

reported, or
ii. the beginning of a 24-hour period without stools, following unformed stools,

or
iii. end of observation if unformed stools continue throughout the study.
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0 Definition B. the time elapsed from initial dose to the-~ime of lat3tunformed

stools, where only formed or no stools are subsequently reported.

Survival analysis indicated that the median sunival times(h) were significantly
different for treatments 1 and 3, compared with placebo and treatment 2 for both
definitions and stool categories [Table 42].

Table 42. Median Times(h) to Last Unformed Stool in 229 Adult Patients with Acute
Nonspecific Diarrhea and Gas-Related Abdominal Discomfort, Treated with Loperhde
and Simethicone, Alone and in Combination, or Placebo for 48 Hours. NDA 20-606.
Protocol 92-209: Interim Analysis. (Applicant’s Table)

De~on A Dewzon
. B

Trea~~ = a ?6
1 13.7 5.7 6.7 13.7 5.7 6.7
2 22.8 23.0 22.8 23.5 24.8 24.1

6.2 6.1 5.9 6.2 6.1

~ 23.8 25.2 34.0 24.7 25.9
Log-rank, p .0001 .0001 .0001 .0001 .0001 .0001

PairWise comparisons of treatments showed that for both definitions, treatments 1,
2, and 3 were significantly better them placebo, treatments 1 and 3 were significantly
better than treatment 2, end treatments 1 end 3 were not significantly different
[Table431.

Table 43. Comparison of Time(h) to Last Unformed Stool in 229 Adult
Patients with Acute Nonspecific Diarrhea and Gas-Related Abdominal
Discomfort, Treated with Loperamide end Simethicone, Alone and in
Combination, or Placebo for 48 Hours. NDA 20-606. Protocol 92-209:
Interim Analysis. (Applicant’s Table)

Pairwise D~tion A Def~ B
on

Placebo vs Treatment 1 .0001 .0001 .0001 .0001
Placebo vs Treatment 2 .0150 .0451 .0076 .0366
Placebo ve Treatment 3 .0001 .0001 .0001 .0001
Treatment 1 vs 2 .0148 .0070 .0093 .0024
Treatment 1 vs 3 .1570 .2244 .1682 .2281

ooo~

● Intensity of Gas Pain/Cramps:

Mean differences of intensity of gas pain/cremps from baseline, during the firet 8
hours of dosing, were greater for the active treatments compared with placebo, and
for treatment 1 compared to treatment 2 and 3 from 2 to 8 hours [Table 44].
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( Table 44. Mean Differences From Baseline of Gas pain/Cramps Intensity, During the
First 8 Hours of Dosing, in 229 Adult Subjects with Acute Nonspecific Diarrhea and
Gas-Related Abdominal Discomfort, Treated with Loperamide and Simethicone, Alone and
in Combination, or Placebo for 48 Hours. NDA 20-606. Protocol 92-209: Interim
Analy8ia. (Applicant’s Table)

~LLL_ LLL.L
1 .22 .86 1.22 1.81 1.95 2.13 2.16 2.21
2 .31 .69 1.47 1.67 1.74 1.83 2.00 2.15
3 .33 .82 1.00 1.23 1.66 1.78 1.93 2.16

Paimise comparison of treatments of mean differences from baseline during the first
8 hours of dosing, yielded significant difforencee botwsen treatment 1 ve placebo at
4 and 6 hours, treatment 2 vs placebo at 3 and 4 hours, treatment 1 vs treatment 3
at 4 hours, and treatment 2 vs treatment 3 at 3 hours. No significant difference
between treatment 3 and placebo, and treatment 1 and 2 were detected [Table 451.

Table 45. Comparison of Gas Pain/Crampa Severity during the First 8 Hours of Dosing
in 229 Adult Patients with Acute Nonspecific uiarrhea and Gas-Ralated Abdominal
Discomfort, Treated with Loperamide end Simethicona, Alone end in Combination, or
Placebo for 48 Hours. NDA 20-606. Protocol 92-209: Interim &alysia. (Applicant’s
Table)

Pairwiae P at ed
\

- L L*4-- C L- L
Treatment 1 vs Placebo .8130 .2647 .1097 .0022 .0951 .0160 .1398 .0471
Treatment 2 vs Placebo .8898 .6469 .0053 .0073 .3745 .1898 .3935 .0590
Treatment 3 vs Placebo .7918 .2813 .4194 .4058 .5738 .2524 .5305 .0398
Treatment 1 vs 2 .6928 .4578 .2744 .5451 .3640 .1992 .4625 .8104
Treatment 1 vs 3 .5898 .8427 .3027 .0070 .1745 .1036 .2844 .8302
Trea~2 s 3~37v
●Unadjusted for multiple comparisons

Safety: One patient on treatment 3 had moderate nausaa.

● probtiility of Statistical Significance ●t the Completion of the Study:

The probability of achiwing statistical significance between the active treatments
and placebo for the time to complete relief of gas-related abdominal discomfort, and
time to complete relief of diarrhea (time to the last unformed stool) at the
cqletion of the study, was calculated assuming that 480 patients would be entered
into the study with a probability similar to that of the 229 patients analyzed.

For the time to complete relief of gas-related abdominal discomfort, there was a high
probability of detecting a significant difference vs placebo for treatments 2 and 3,
whereas a high probability was evident for the time to last unfozmed stool for all
the 3 active treatments vs placebo [Table 46].
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Table 46. Estimation of Probability of Significant Statistical
Difference at the Bnd of tha Study, Betwoan Active and Placebo
Treatamnts. NDA 20-606. Protocol 92-209: Interim Analysis.
(Applicant’s Table)

Differanco P of Statistical

~ ~ si~
1 .40 .039

Complete Roliof 2 4.99 .685
t 3 14.91 1.000

1 14.50 1.000
Last Unfomed 2 6.63 .950

1. Def A 3 17.94 1.000
1 15.29 1.000

Last Unformed 2 6.67 .948

m Reviewer’s Opinion: The data emaly#in indicated that the ●ctive treatments were
distinguishable from placebo. However, the question ransins if a should be readjusted
for data analysis at the completion of the study.

Results from Coa@eted Study

A total of 485 adult patients w~re randomized to treatments by the 3 participating
clinical investigators. Of these, 121 subjects received Lopersmide plus Simethicone,
120 received Loperamide alone, 123 received Simethicone alone, and 121 received
placebo [Table 47].
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.c Table 47. Demographic and Othmr Basslinc Data of Adult Patimnts with Acute Dierrhoa
and Gas-Related Abdomina3 Discomfort, Troat@d with Loperamide and Simethicone, jilone
and in C@inatiOn, or Placebo in a Factorial D-sign for 48 Hours. NDA 20-606,

protocol 92-209: Xst=t-’h-Traat. (Applicant’s Tahl@)

Loparamido+
Simethicolm Loperemide Simethicone Placebo TOTU

(N ~)= (N 120)R . (N ~= J&LLaal
sex

(N-485) P*

Male 76 58 76 7s 285 .0697

Race
White 111 109 112 115 447 .3025
Afro-Amer 3 0 4 1 8

Age (y)
MesnfSD 36.1*9.98 34.7*1O.38 34.8*1O.44 35.9i12.01 35.4* .6234

Onset Ill(h)
Mean* 14.6i6.9S 16.828.33 13.8*6.26 14.2*7.30 14.8*7.31 .0073
Median 13.5 15.5 13.0 13.0 14.0

unformed
stools
Prior 24h
Mesn@D 5.6*1.38 5.8*1.75 5.6il.22 5.5*1.57 5.6*1.49 .4843
Median 6.0 5.0 5.0 5.0 5.0

ae
Ahd&nal
Discomfort
Mean*SD 3.06*.235 3.07k.252 3.03*.180 3.07*.264 3.06~.234
Xie8ing 1

.5188
1 2 0 4

Mod-Sever. 113 111 117 112 453
e 7 8 4 9 28

Gas Pain/
Cramps
Maen @D 2.90&.614 2.97*.486 2.92~.586 2.86*.567 2.91&.565
Missing 1

.5312
1 2 0 4

None 1 0 0 0 1
Mild 3 3 4 6 16
Mod*rate 14 7 14 11 46
Mod-Severe 91 100 91 98 380 “
Severe 11 9 12 6 38

Gas Pressure/
Bloating
Mean~SD 3.02*.389 3.03*.223 3.01*.241 3.00i.342 3.Oli.306
Missing 1 1 2

.8520
0 4

None o 0 0 0 0
Mild 1 0 0 0 1
Uoderate 5 1 3 7 16
Mod-Severe 105 12.3 114 107 439

me 9 5 4 4 7 25
● Fisher’s exact teat fOZ cat~orical, and ANOVA for continuous data
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( Of the 485 patients randomized to treatments, 2 patients ‘tlLoimremide+ Sismthicono
pt. #275, and 1 Loperamide-troatod pt. #349) were lost to foll&-up, sad they were
excluded form the intent-to-treat efficacy analyaia by the ●pplicant, leaving 483
patients for this aaalyaia. In ●ddit~on, for tha per protocol (evaluable patients)
analysis the applicant excluded 8 patients fr- the Loparamide ●lone, 10 patiante from
the Simethicone alone, and 29 patients from the placebo group, lmaving a subset of
437 patients fOr this 8aalySis [Table 4S].

.

Table 48. Patient Subsets Rvaluatmd by the Applicant for Efficacy of
Loperamide and Simethicoae, Alone sad is Combination, or Placebo in
Mult Subjects with Acute Nonspecific Diarrhea and Gas-Related Abdo-
ZIinal Discomfortc Treated for 48 Hours. NDA 20-606. Protocol 92-209.
(Applicant’s Table, modifiad by MO)

Treatment No. Pts Per Prom

~ SUkSZQd ~ ~ ~ ~vzed
Loperamide+
Simethicone 121 1 120 1 120
Loperamide 120 1 119 8 112
Simechicone 123 0 123 10 113

0 121 0 121 29 92

Fifteen patiente ware discontinued from the #tudy because the symptoms resolved
in less than 48 hours (1 Loperamide), the treatment failed (1 Simethicone, 4 placebo),
or the patient took rescue medication (2 Loperadde, 3 Simethicone, 4 placebo) [Table
491

Table 49. Study Discontinuations Amor.g Adult Patients with Acute Non-
specific Diarrhea and Gas-Related Abdominal Discomfort, Treated with
Loperamide and Simethicone, Alone and in Combination, or Placebo for
48 Hours. NDA 20-606. Protocol 92-209. Applicant’s Table, modified by
MO)

Raasons for Loperamide+
Discontinuation Simethicone Loperamide Simethicone Placebo
Symptoms resolved o 1 0 0
Treatment failure o 0 1 4

on o 3 4 4*

●2 pts. included in the p-r protocol analysis by the applicant

Stratification patients by the freguency of unformed stools ia tha 24 hours prior to
randomization, e.g., 3-5 stools (Category 1), or 26 stools (Category 2), showed a
similar distribution in all the treatment groups both ia the intent-to-treat, and the
per protocol subsets [Table 50].
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( Table 50. Frquency of Unformed Stools 24 Hours Prior to the Study Among Adult

Patients with Acute Nonspecific Diarrhea and Gam-Relatmd Abdominal Dimcoxufort,Treated
with Loperamide and Simethicono, Alone and in Combination, or Placabo for 48 Hours.

~A 20-606: protocol 92-209. (Applicant’s Tabla)

No. Loperamide+ TOTAL

s~ ~ ~ Placebo & &

1 1 56 60 63 69 248 5A
2 >6 64 39 60 52 235 e

Both Both All 120 121 403 IOQ
● 39 39 41 41 160 33

Both Both ●Z 39 41 41 41 162 33
R~ 39 41 39 16=

Par proto~
1 3-5 56 59 56 51 222 51
2 26 1 64 53 57 41 215 49

3 92 437 10Q

Both Both z 39 40 37 27

he primary efficacy endpoints analyzed were the time to tie last uofozmed stool, end
the time to complete relief of gas-related abdominal discomfort. In addition, several
secondary efficacy endpoints we=a analyzed, as shown below:

● Time to first unfonmed stool
.
,

● N~er of ~fo~ed stools

. Time to complete relief of diarrhea
● Maximum intensity of gas-related abdominal discomfort, gaa pain/cramps, and gas
pressure/bloating

● End of study patient’s evaluation of therapies.
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Xff&c*cy tily8is -.

9 Iatant-To-Treat tilysis

(’
..

There war- no significant diffarencss betwoaa trea-at groups at ba~elino in
demographic and clinical varhblos, eaccspt for onsot(h) of illaoss which was
significantly long-r for tha Loparamidc comparod with tho fixed combination,
Simethicone alons, and placebo groups: This imbalance appeared to be caused by
patients enrolled by Alba. In addition, significant differences between investigators
were found for all the baseline variables [Tablo 511.

Table 51. Demographic sad Clinical Basdine Data, By Xavostigator, of
Adult Patients with Acute Nonspecific Diarrhaa and Gae-Related Abdomi-
nal Discomfort, Treated with Loperamide and Simethicone, Alone sad in
Combination, or placaO for 48 Hours. NDA 20-606. Protocol 92-92-209:
Xntent-To-Treat. (Applicants Table)

Variable Alba (N=160) Martinez (N-164) Ruiz (N-161) P
sex
Male 87 7a 120 .0001

Race
White 153 163 131 .0001
Afro -Amer s 1 2

er 2 0 28 .

Age (y)
Mean 39.1 32.3 34.9 .0001

~
Onset Ill(h)
Mean 17.9 14.9 11.7 .0001
_#ledian 15.3 15.5 11.0

cfe
Unformed Stools
Prior 24h
Mesa 5.3 5.5 6.0 .0001
Median ~ 5.0 5.0 6.O_

~,
Abd Discomfort
Mean 3.09 3.02 3.07 .0159
Missing o 2 2
Mod-Severe 146 159 148
Swvere 14 3 11

Gas Pain/Cramps
Mean 2.59 3.02 3.13 .0001
Missing o 2 2.
None o 0 1
Mild 14 0 2
Moderate 45 0 1
Mod-Severe 94 159 127
Severe 7 3 28

Gas Preesure/
Bloating
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Mean 2.97 3.01 -. 3.06 .0001
Missing o 2 2
Non- o 0 0
Mild 1 0 0
Moderato 13 0 3
Mod-Sev6ro 136 160 143

8 primary Efficacy Endpoiats:

. Time(h) to Last Unformed Stool (TTLUS): That is, time to disappaaraaco of
objectives reignsof diarrhea. Two definitions ware applied in the analysis:

O Definition A= For patients who completed tha study, or discontinued the study

bocausa the diarrhea stopped, TTTLUS “was the ●lapsed time(h) from initial dose to:

1. The time of the last unfo~d stool, where only formed stools or no stools were
subsequently reported, or

2. The beginning of ● 24-hour period without stools, following unfozmed stools.

O Definition B= For patients who c~leted the study, or discontinued it becauae the

diarrhea resolved, TTLUS was the time ●lapsed from the initial dose to the time of
the last unformed stool, where only formed stools ware subsequently reported.

,,

Survival analyais showed that for both definitions, the combiaatioa of Loperamide
sad Simethicone was significantly better than Simethicoae alore and, placebo ia
decreasing the median time(h) to the last uafonned stool, regardless of the unformed
stool frequency at baseliae or the investigator iavolved. Similarly, Loperamide aloae
was significantly better than p~acebo ia accomplishing the same effect [Table 521 .

Table 52. Median Time (h) to Last Unformed Stool in Adult Patients with Acute
Nonspecific Diarrhea and Gas-Related Abdominal Discomfort, Treated with Loperamide
and Simethicone, Alone and in combination, or Placebo for 48 Hours. NDA 20-606.
Protocol 92-209: Intent-To-Treat. (Applicant’s Table)

01 Cat~ ors

~ x .~, JWL4_JLL

Loperamide+
6.2 9.1 8.0 2.0 12.7 7.6

ne 26.0 26.1 29.2 7.5 30.3 26.0
ebo 28.6 29.S 25.0 24.0 32.7 29.4

Log-rank, p .0001 .0001 .0001 .0001 .0001 .0001
~.ooq .pQ1 0001 0001 0001 OOQ

Loperamide+
7.6 10.0 9.0 2.2 18.7 8.7

&LszmazWe 12.9 12.s 16.5 2.7 20.1 12.5
e 26.3 27.9 29.2 10.2 32.0 27.0

ebo 30.8 30.0 27.0 26.2 32.8 30.5

L9a-rak D 0001 0001 0001 0001 0001 Oou
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Paimvi8e comparison of treatmeatm yielded similar results .-.Under botb defiaiti~s,
A sad B, the combination of Loperamide sad Sfmetbicoae waS Sigaificaatly better them
Simethicone alone sad placebo ia decreasing the median time(h) to the last uafozmed
stool. A2s0, Loperamide ●lone was sigafficaatly better thao placebo in decreasing tbe
time to lant uafo=ed stool. In coatrant, tie combination ●ppeared to be sigaificaatly
better thaa Loperaiaftiealoae oalyuader defiaitioa A for investigator A2ba [Table53].

Table 53. Comparison of Time(h) to Last Unformed Stool in Adult Patieats
with Acute Nonspecific Diarrhea aad Gas-Related Abdominal Discomfort Trea-
ted with Loperamide and Simethicone, Alone and in Combiaatioa, or Placebo
far 48 iXourS.NDA 20-606. Protocol 92-209: Iatont-To-Treat. (Applicant’s
Table)

Stool Category ● V8 Loperamide

WWW&sUU IUAGQ&Q Y3Eb!

3-5
Log-raak .1s73 .0001 .0001 .0001

0422 0001 0001 0001
26

Log-rank .0428 .0001 .0001 ● 0002
2468 0001 0001 0001

Both
Log-rank .0123 .0001 .0001 .0001

0232 0001 0001 0001
Alba
Log-rank

.
.0477 .0001 .0001 .0304

Martinez
Log-rank .4111 .0001 .0001 .0001

n 8683 0078 0001 0001
Rui z
Log-rank .1295 .0001 .0001 .0001
~n 0794 0001 0001 0001

3-5
Log-raak .5128 .0007 .0001 .0001

3 0001 0001 0001
26

Log-rank .0s19 .0001 .0001 .0003
Wilc~n 2002 0001 0001 0001
Both
Log-rsak .0s86 .0001 .0001 .0001

Alba
Log-rank .0S06 .0001 .0001 .0204
wilc~ 0484 0001 0001 0008
Martinez
Log-rank .1881 .0001 .0001 .0001
Wile 682s 0053 0001 0001
Ruiz
Log- raak .9032 .0001 .0001 .0001
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For botb defizaitions A aad B, the cumulative XC=tage of Patients wi tb last unfoxmed
stool was greater for the combination than for Loperamide ●lone, Simethicone aloae
and placebo at all time intervals [Table 54].

Teble 54. Cumulative Percentage of Adult Patients with Acuta Nonspecific Diarrhea and
Gas-Related Abdominal Discoa&ort, Treated with LoperaaAde and Simethicono, Alone and
in Combination, or Placebo for 48 %ours. NDA 20-606. Protocol 92-209: Intent-To-Treat.

(Applicant’s Table) .

(h)

~ AAA XUaaaaiix lQMA
Loperamide+

da 12 25 39 50 59 65 78 S4 85 91 94 95 10Q
8 16 21 26 30 30 41 56 63 74 84 89 10Q

Loperemide+
13 33 48 60 66 68 78 88 92 95 96 97 10Q
11 24 36 48 56 62 77 82 85 91 94 95 100

● Time to Complete Rolisf of Gas-Related Abdominal Discomfort: Data were analyzed by
survival analysis. Patients without complete relief within 48 hours weqe censored,
and assigned a time of 48h. S~ival functions were compared by log-rank and Wilcoxon
tests.

Median time(h) survival to complete relief of gas-related abdominal discomfort was
significantly shorter for the combinatioztcompared with Loperamfde alone, Simethicone
alone, and placebo for the pooled data, sad for each investigator [Table 551 .

Table 55. Time(h) to Complete Relief of Gas-R@lat-
ed Abdominal Discomfort in Adult Patients with
Acute Nonspecific Diarrhea, Treated with Loperamide
and Simethicone, A3.ono and in Combination, or Pla-
cebo fOr 48 Hours. lIXDA20-606. Protocol 92-209:
Intent-To-Traat. (Applicant’s Table)

~
~Aa& max?dwt *Au_
Loperamid~+

e 16.S 9.5 13.1 12.0
48.o 21.7 23.3 24.0
48.0 11.5 23.2 23.2

Elacebo 48.o 13.0 23.5
Log-raak, p .0001 .0001 .0023 .0001
~coxon. D 0001 0001 0025 Oof&
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Paimriss comparison of troatm~nts showed that the combfa8tdon of Lopersmide plus
Simethicone, was significantly better than Loperamfde alone, Sfmethicone ●loae, and
placebo in decreasing the time to complete relief of abdominal discomfort when the
pooled data or the data form the individual investigators were saalyzed, except for
Martinez, where no significant difference between the combination and Simethicone was
found. Mbreover, no significant difference between Lopersazide ●lone sad placebo was
detected [Table 561.

Tablo 56. Comparison of Time(h) to complete Rmlief of Gas-Relat~d Abdominal
Discomfort in Adult Pati,nts with Acute Nonspecific Diarrhea, Treated with
Loperamide and Simethicoxm, fiozm and in Combination, or Placebo for 48 Hours.
NDA 20-606. Protocol 92-2o9: ~tent-To-Treat. (Applicant’s Table)

Investigator P Loperamide
V8 P~

All
Log-rank .0001 .0001 .0001 .5705

Alba
Log-rank .0005 .0001 .0001 .7840

Martinez
Log-rank .0001 .0858 .0004 .8554

0001 5436 0100 15a6
Ruiz .
Log-rank .0065 .0081 .0013 .3588

*Unadjusted for multipl~ comparisons

8 seconda~ Efficacy Bndpoints:

● Time to First Unformed Stool: Su~ival analysis indicated that the combination of
Loperamide plus Sfmethicone was significantly better than placebo, but not
significantly different from either Loperamide alone or Simethicoae alone in delaying
the median time(h) to the first unformed stool, for ●ll investigators and baseline
stool categories combined [Tsbl~ 57].

Table 57. Median Time(h) to First Unformed Stool in Adult Patients with
Acute Diarrhea sad Gas-Ralatad Abdominal Discomfort, Treated with Loper-
amide and Siziethicone, Alono and in Combination, or Placebo for 48 Hours.
NDA 20-606. Protocol 92-209: Intent-To-Treat. (Applicant’s Table)’

Inve8~rs

L ?L UkL Mazw3Qz RuiLL~
Loperazude+

3.62 3.50 2.50 2.83 7.21 3.50
de 4.37 2.75 2.33 2.50 7.33 3.33

3.25 2.75 2.25 3.25 6.25 3.08
ebo 2.75 2.75 2.67 1.75 5.33 2.75

Log-rank, p .0231 .0096 .1217 .0108 .1749 .0005
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Pairwisa treatment comparisons dmwed 6igaificant differeacen betwen the combination
and placebo for all baseline stool categories, and JUrtixaez. In addi tioa, Loperamide
was significantly better than placebo for ●ll baseline stool categories [Table 581.

Table 58. Comparison of Mdian Time(h) to First Uafomed Stool in Adult
Pationta with Acute Nonspecific Diarrhea and Cam-Related Abdominal Dis-
comfort, Treated with Loperamida and Sinmthicone, Along aad in Combina-
tion, or Placebo for 48 Hours. NDA 20-606. Protocol 92-209: Intent-To-
Tr@at. (~plicant’s Tabla)

stool cat Loperamida

3-5
Log-rank .5676 .3784 .0059 .0163
~on 4947 4 0099 0362
Z6

Log-rank .5230 .0780 .0011 .0178

Both
Log-rank .4028 .0899 .0001 .0016

89
Alba
Log-rank .1292 .0698 .0503 .4106 —-

~on 2735 2780 3780 8813
Martinez
Log-rank .9204 .9180 .0116 .0%22

Rui Z

Log-rank .5368 .1191 .0582 .1229

●Unadjusted for multiple comparisons

. Number of Unformed Stools: Pd.mise comparisons of treatments indicated that tho
mean number of unformed stools for all tha investigators combined, was significantly
lees for the combination of Lopartids plus Simothicone than for Simethicone alone
and placebo in all 12-hour periods. Xn ●ddition, Loperamide ●lone waa significantly
better than placebo for all investigators,
period [Table 59].

and for Martinez up to the 24-36 hour
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c Tabla 59. Comparison of 16eenNumb-r of Unformed Stools in Adult Patients with
Acute Nonspecific Diarrh~a and ~a8-R.lated Abdominal Discomfort, Treated with
Loperamide and Simethicona, Alone end in Combiaatioxb or Placebo for 48 Eours.
NDA 20-606. Protocol 92-209: Intaat-To-Tr@at. (Applicant’s Table)

P LOD~ Loperamide
~ves~ LQR&&QS~ k~

0-12 .0447 . .0001 .0001 .0001
All 12-24 .1115 .0072 .0001 .0014

24-36 .1363 .0001 .0001 .0001
36-48 0282 0033 0469
0-12 .1528 .0651 .1581 .9638

Alba 12-24 .6618 .0289 .0400 .1003
24-36 .2163 .0087 .0373 .3650
36-4a 8246 0437 4456 5803
0-12 .0777 .0005 <.0001 <.0001

Martinez 12-24 .0976 .2331 <.0001 <.0001
24-36 .1136 .0416 <.0001 .0003
36-48 1257 5496 0011 0794
0-12 .7667 .0754 .0047 .0104

Ruiz 12-24 .4976 .2017 .0931 .3069
24-36 .8220 .0081 .0003 .0001

●Unadjusted for multiple comparisons

● Time to Complete Relief of Diarrhea: Survival analyais showad that, the median
su-ival time(h) to complete relief of diarrhea was significeatly shorter for the
combination of Loperamide plus Simethicoae compared wit& Loperami<e alone and placebo

for all investigators, and Alba alone. No significant difference between the
combination end Loperamide &loae was evident for Martinez end Ruiz [Table 60] .

Table 60. 140diaa Time(h) to Complete Relief of Diarrhea in
Adult Subjects with Acute Nonspecific Diarrhea end Gas-Re-
lated Abdominal Di,acomfort, Treated with Loperamide and Si-
methicone, Alone aad in co~fiatioa, or Placebo for 48 Hours.
NDA 20-606. Protocol 92-209: Intent-To-Treat. (Applicant’s
Table)

{h) to

~a
Loperemide+
Simethicone 19.6 22.0 5.8 33.8

de 23.3 25.0 5.7 35.~
35.s 37.0 24.8 45.4

ebo 38.3 32.0 31.1 47.5
Log-rank, p .0001 .0001 .0001 .0001
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( painvise comparison of treatments demonatratad that the combination was signific~tly
better than Loperam.idealoac, Simethicone ●lone, and placebo for pooled investigators,

and for Alba. However. for Martinez and Ruiz the combination was significantly better
than Simethicone alone and placebo only . In addition, Loparamide alone was

significantly better than placebo for the pooled, and ●lso for individual

investigators [Table 611.

Table 61. Comparison of Time(h) to Coz@ete Relief of Diurhea in
Adult Patients with Acute Nonspecific Diarrhea and Gas-Related Ah
dominal Discomfort, Treated with Lopersmide and Simethicone, Alone
and in Combination, or placebo for 48 Hours.. NDA 20-606. Protocol
92-209: Intent-To-Treat. (Applicant’s Tabla)

Investigators Vs Loperamide

~ 8kQ@2!2 Y2L!
All
Log-rank .0441 .0001 .0001 .0001

~~.~.
A1.ba
Log-rank .0452 .0001 .0001 .0563

0250 0001 0001 0061
Martinez
Log-rank .1580 .0001 .0001 .0001

2631 0001 0001 0001
Ruiz
Log-rank .7862 .0271 .0001 .0001
~
●Unadjusted for multiple comparisons

At each 112-hour time interval, there was a greater cumulative percentage of patients
with complete relief of diarrhea in the combination group, compared with the
Loperamide alone, Simethicone ●lone, and placebo groups [Table 62].

Table 62. Percentage of Patients with C~lete Relief of Diarrhea Among Adult Patients
with Acute Nonspecific Diarrh~a and Gas-Relatad Abdmminal Discomfort, Traated with
Loperamide and Simethicone, Alone and in Combination, or Placebo for 48 Hours. NDA
20-606. Protocol 92-209: Intent-To-Treat. (Applicant’s Table)

Per~e of Pa~ at ted {h)

~QA A Xl AS u 24 2S S2 x MI s S.S
Lopersmide+

ne o 18 31 41 44 51 63 73 76 79 83 85 95
de o 10 23 27 31 35 53 62 64 71 76 79 91
one o 7 11 13 14 15 26 33 40 51 57 60 80
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● Gas-Related Abdominal Discomfort Intensity: Difference from baseline were analyzed
by for overall abdominal discomfort, gas paia/cramps, and gas pressura/bloating by

repeated rneasurem ANWA.

PaiMae treatment comparisons during the first 8 hours of treatment, showed that tie

combination of Loperamide plus Simethicone waa significantly better than placebo from
hour 3 through 8, and significantly better than Loperamide ●loae from hour 5 through

8 for all 3 rneasuraments. Ia coatrast, the combination was significantly better than
Simethicone alone at hour 6 and 6’,only for overall discomfort. Loperamide alone was
not significantly better thaa placebo for say of the 3 measurements [Table 631.

Table 63. Comparison of Mean Abdominal Disc-ort, Gas Pain/Crazqs,
and Gas Prassure/Bloating Intensity, During First 8 Hours of Dosing,
in Adult Patients wi,tlaAcute Nonspecific Diarrhea and Gas-Related
Symptoms Related Symptoms, Treated with Loperamide and Simethicone,
Alone and in C~iaatiOn, or plac.bo for 48 HOUSS. mA 20-606. pro-

tocol 92-209: Intent-To-Treat. (Applicant’s Table)

Loperamide

Ys Pla~

1 .8367 .6613 .8887
2-

.9466
.215s .7355 .1779 .9176

3 .0673 .3127 .0129 .5165
4 .1139 .2817 .0044 .2063
5 .0309 .0997 .0015 ,.3162
6 .0382 .0472 .0060 .5060
7 .002s .1852 .0005 .6570
8 0003 0417 0011 7181

P~
1 .2592 .5923 .4581 .6957
2 .2648 .4230 .1153 .6489
3 .2749 .6004 .0058 .0962
4 .0894 .7498 .0009 .1075
5 .0341 .0971 .0005 .1713
6 .0276 .0643 .0001 .0725
7 .0267 .0247 .0001 .0871

0697 0001

1 .432S .9772 .9476 .3950
2 .216S .3525 .1567 .8590
3 .1734 .0837 .0073
4

.1878
.1444 .2891 .0043 .1625

5 .0233 .0399 .0005 .2213
6 .0288 .0120 .0034 .4573
7 .0011 .0106 <.0001 .3683
8 0014 0045 0002 6=

●Unadjusted for multiple comparisons

Differences from baseline of gain-relatedabdominal syz@ome after 8 hours of treatment
were alao analyzed by repeated measuras ANOVA. Pairwis9 comparison of treatments
showed that the c~inatfc?n of Loperem.ide plus Simethicoae waa #significantly better
than placebo, Loperamide alone, aad Sizaethiconealone at all time poiats for overall
sbdominaZ discomfort intensity.
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C m conerast, for gas pain/cremps the combination was si~ficaatly better than

,

—
Loperamide at 12-hour sad bedtime 1, and Simethicone alone at 12-hour, 24-hour,

bedtime 1, aad next morning 1. For gas pressure/bloatiag, the combina tloa was
slgaificaatly better than placebo at ●ll time points; than Loperamide alone at 12-
&our, 36-hour, sad bedtime 1, and than Simethf cone alone ●t ●ll time points but the
48-hour. Xn ●ddition, for the gas pain/cramps iateasity, Loperamide alone was
significantly better than placebo for the gas pain/cramps intensity ●t 36-hour, 48-

hour, bedtime 2, aad next morning 2 [Tabl@ 64].

Table 64. Comparison of Abdominal Discomfort, Gas Pain/Cramps, and
Gas Pressuro/Bloatiag InteaSity, After 8 Hoers of Dosing, in Adult
Patients with Acut@ Nonspecific Diarrhea and Gas-Ralatod Abdominal
Symptoms, Treated with Loperamide and Simethicon@, Alone and in
Combination, or Placebo for 48 Hours. NDA 20-606. Protocol 92-209:
Intent-To-Tr@at. (Applicant’= Table)

Vs Loperamid*

A~~ ~8

12 Bours .0017 .OOA3 .0002 .5380
Badtima 1 .0001 .0001 .0001 .8280
Next Morning 1 .0001 .0001 .0004 .6537
24 HOUS - .0005 .0001 .0007 .9556
36 Hours .0018 .0002 .0001 .3394
Bedtime 2 .0027 .0001 .0001 .2195
Next MoMiag 2 .0430 .0002 .0053 .4354
48 Hours 0s9 0010 0016 2=

12 Hours .0385 .0166 .0006 .1499
Bedtime 1 .0028 .0082 .0001 .0915
Next Morning 1 .0777 .0125 .0020 .1813
24 Hours .0852 .0360 .0033 .2149
36 Hours .1871 .0991 .0003 .0184 ‘
Bedtisae 2 .3184 .0503 .0025 .0416
Next Morning 2 .8239 .0581 .0020 .0042
48 Hours 923S 1176 0033 0025

Gas pr~
12 Hours .0037 .0034 .0003 .4408
Bedtime 1 .0001 .0001 .0001 .5020
Next Moaming 1 .0119 .0016 .0006 .3684
24 HOUr8 .0505 .0010 .0034 .3277
36 Hours .0254 .0034 .0041 .4791
Bedtime 2 .0577 .0020 .0016 .2027
Next Morning 2 .0768 .0259 .0044 .2729

# Hour” 0995 0553 0031 1858
●Unadjusted for multiplo comparisons
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. End of Study Patients’ ~aluations: Patients ●valuations of troatmaaats efficacy in
the relief of gas-related abdcmdnal discomfort and diarrhea, were analyzed by ANOVA.

Paizntise comparison of treatments showed that the combination of Loperamide plus
Simethlcone was significantly better than placebo, Loperamide ●loae, amd Simethicone
alone in the relief of overall Allness, diarrhea, and abdomimal discomfort. Moreover,
Lopersmide ●lone was significantly better than placebo in the relief of overall
i12sess, and diarrhea [Table 651. .

Table 65. Comparison of Relief of Ovosall Illnas6, Diarrhea, and Abdominal
Discomfort an Rated by Adults Patienta with Acute Nonspecific Diarrhea end
Gas-Related Abdominal Discomfort, Treated with Loporemide and Simethfcone,
Alone and in Combination, or Placebo for 48 Hours. NDA 20-606. protocol 92-
209: Intent-To-Treat. (Applicant’s Table)

p* Lomer~ Vs Loperamido

~ ~ .Ua
Overall Illnass .0025 .0001 .0001 .0001
Diarrhea .0052 .0001 .0001 .0001

●Unadjusted for multiple comparisons

Protocol Efficacy Analysis (Applicant’s Bvaluebls Patients): The results fr~
the per protocol analysis, for both the primary end 8econdary efficacy endpoints, were
similar to the results ●lready reviewed under the Intemt-To-Treat analysis, and will
not be reviewed to avoid duplication. .

El Safety Analysis
Pour hundred eighty-four(484) patients were included in the analysis of adverse
events. One Loperamide-treated patient (#275) was lost to follow-up and was ●xcluded
from analysis.

Patients could have taken up to 8 tablets of the study medication during the 4S-hour
study period, or 4 tablets every 24 hours. AS shown in Table 66, 26(21%) Of 121
Loperamide, 36(30%) OF 119 Loperamide, S5(69%) of Simethicone, and 97(80%) of placebo-
treated patients took 5 or more tablets during the 48-hour study period.

Table 66. Frequency of Number of Study Medication Tablets Taken by
484 Adult Patients with Acute Nonspecific Diarrhea and Gas-Related
Abdominal Discomfort, Treated with Loperemide and Simethicone,
Alone and in Combination, or Placebo for 48 Hours. NDA 20-606. Pro
tocol 92-209: Intent-To-Treat. (Applicant’s Table)

Loperamide+

xakhSa LL
2 16 13
3 40 33
4 39 32
5 19 16
6 2 2
7 2 )221

UL,L
13 11
23 19
47 39
19 16

6
J
5

1. 30

SawauQm Ju.8m&L
- L- NA!b_
10 8 43
8 “6 65

20 16 14 12
28 23 30 25
19 1

7
17 14

18 1569 17 )1480

TOTU~ 100 119 100 123 100 121 100
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SiaK(6)patients reported 9 advgrse ●rents. MO significant differences in the number
of patients reporting ●dverse ●vents were found batween treatment groups. Threa(3)

patients (1 Loperemide+Simethicone, 1 Simethicone, 1 placebo) 4 drug-related or
possible drug-related adverse reactions [Table 67].

Table 67. Adverse Events Reported by 484 Adult Patients with Acute Nonspecific
Nonspecific Diarrhea and Gas-Related Abdominal Discomfort, Treated with
Loperamide and Simethicone, Alone -and in Combination, or Placebo for 48 Hours.
NDA 20-606. Protocol 92-209: Intent-To-Treat. (Composite of Applicant’s Tables)

Lopertide+
Adverse Simethicono Loperamido Simethicone Placebo

~ (N=121) (N* (N 123)* QiZ&tZlm
w
No. Pta. Affected 1 0 3 2 6

Drug or Possible
ed**

No. Pts. Affmcted 1 0 1 1 3
No. Reported 2 0 1 1 4
Serious o 0 0 0 0

● ps.385, ●* p=.695, Fishar8s exact test

The 4 drug-related of possiblo drug-related adverse ●vents involved the digestive
system, and included 2 moderate nausea reports by 1 Loperamide+Sinmthicone, (pt. #442),
1 moderate nausea report by 1 placebo (pt. #476), and 1 severe abdominal pain by 1
Simethicone-treatad subject (pt. #104) [Table 681.

Table 68. Drug-Related Adverse Reactions Reported Among 494 Adult Patients with
Acute Nonspecific Diarrhea and Gas-Related Abdominal Discomfort, Treated with
Loporamide and Simethicoxae,Alone and in Combination, or Placebo for 48 Hours.
NDA 20-606. Protocol 92-209: Intent-To-Treat. (Applicant’s Table)

Adverse Loperamide+

SYstw ~~~ XQZi&
Body as
a Whole Abd pain o 0 1 0 1

W-ti ~v 2 0 0 1 3

2 0 1 0 4

Two(2) patients (#104 Simethicoae, and #40 placebo) were discontinued from the study
because of an adverse event. Patient #104 received Simethicone end developed severe

abdominal pain which was considered drug-related. The other patient #104 developed
dehydration due to an intestinal infection which was considered not to be drug-

related.
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( E Applicant ‘s conclusions: “Loperamide HCl (2mg) and Simethicone (125Mg) administered

as a combination chewable tablet, dosed as a two-tablet initial dose followed by one
tablet taken after each unfomed stool up to a maximum of four tablets in a 24-hour
period, is effective in relieving both the symptoms of diarrhea, ...is more effective
than either of its components or placebo in relieving the spptoms of diarrhea. ..and
gas-related abdominal discomfort associated with
gas-related intestinal symptoms.

Loperamide HC1 (2mg) tablets dosed
after each unformed bowel movement
is effective in treating
or cramping in patients
intestinal symptoms”.

diarrhea,

as a two-tablet
up to a maximum

diarrheal illness with concomitant

initial
of four

but not effective in
with acute diarrheal illness

~ Reviewer’s Conclusions: Thin factorial, rand~zed,

dose followed by one tablet
tablets in a 24-hour period

providing relief of gas pain
with concomitant gas-related

placebo controlled, double
blind, parallel, and multicsnter clinical study to ●valuate the ●fficacy and 8afety
of a fixed combination of Lopsramide EC1 2mg plus Simethicone 125mg, its separate
components and placebo in the relief of acute nonspecific diarrhea with gas-related
abdominal discomfort in adult subjects. has shown that the fixed combination is
signiffcaatly better than each of ita components, and placebo in the relief of acute
diarrhea with concurrent abdomiaal discomfort associated with gas pain or cramps, and
gas pressure or bloating. These results indicated that the components nmde a
contribution to the effects of the combi-tion.

In addition, the study also provided evidence that Loperamide alone was
better than placebo in the relief of acute aoaspecific diarrhea, but not
of abdominal discomfort aud associated ~toma.

significantl~
ip the relief

No serious adverse reactions were associated with the fixed chinatfon. A low
incidence of moderate nausea was reported.
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● 3. Pretocol 93-333. A znalti-site, factorial, randoziizad, parallel, placebo
controlled, and doubla blind clinical study to ●valuate the 8fficacy end safety of
a fixed combination of Lop-reanida P1U8 Sizmthicono, its components and placebo, in
a chewable tablet dosage form, in the treatment of ●cute nonspecific diarrhea with
gas-rolat-d abdominal discomfort, end the ●fficacy of Lopesemide alona in ~he relief
of gas pain or cramp aasociatad with ●cute diarrhma, fi adult subjects. The study

was performed under the direction of Guille~ Rodriguez -z, M.D. in four clinics
in San Jose, Costa Rica, CA, from November, 1993 through April, 1994.

+ Comments: The experimental design, including sample size ●stimation, inclusion
and exclusion criteria, primary and secondaq ●fficacy ●ndpoints are similar
to those of protocols 92-202 and 92-209. Thus no written review of this
protocol will be parfomied to avoid unneeded duplication.

However, two ~ortent daputures from the original protocol inclusion criteria
wore arbitrarily iz@emeatod:

1. Age was changed from 218y to 212y

2. Onset of acute diarrhmal illness was changed from s48h to 53h

The most ixqortant chang~ was the excoodingly long onset of illness, that will
render treatment outc~e meaniaglcse and not significantly different from
placebo, end ●ven no treatment if such control group would have been-included.
These predictable outc~s are obvious because acute nonspecific diarrhea,
despite its !wrbidity, is a aolf-limited and short-lived disease that will clear
in a short time. On thesa bases, the investigational ●valuation of She efficacy
of an sntidiarrheal agent will require the inclusion of subjects preferably with
onset of illness of s24h.

Although _ interim anal-is was described in the protocol, there iS ILO report
of this analysis ●vailable in NDA 20-606.

El Efficacy Analysis

As described in the protocol, 2 primary ●fficacy endpoiats were analyzed:

1. Time to the last unformed #cool, end

2. Time to complete relief of gas-related abdominal discomfort.

In addition, the following sec~da~ efficacy endpoints were analyzed:

● Time to first unformed stool
. Number of unformed stools
● Time to complete relief of diarrhea
● Maximum intensity of gas-related abdominal discomfort, gas pain/cramps, end gas
pressure/bloating

. End of study patients’ evaluations of therapy.

The applicant perfozmed both intent-to-treat and per protocol (evaluable patients)
snalyaes.
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c + Comments: Becau-e both
yielded similar result=,
avoid duplicaeioa of the

■

the intent-to-treat and the per
only the iateat-to-treat analysis
revi●w.

Results

—

protocol analysis
will be written to

A total of 480 patients were randomized to treatments, and exactly 120 patients were
●llocated into ●ach of the 4 trea~~t groups [Table 69] .

Table 69. Demographic and Clinical Baseline Data of Patients with Acute Nonspecific
Diarrhea and Gas-Related ti~aal Di8cZort, Randomized to Treatment with Loper-de

and Simethicoae, Alone sad in Combination, or Placebo for 48 Hours. NDA 20 606
Protocol 93-333. (Applic~t#s T~le) :

Loperamido+
Simethicone Loperamide

~ (N=120)
ShOthicone Placebo TOTa P

(N=120) (N=120) ~ ~~1 D

Male 62 44
● 58

48 62
76

216 .0320
Race 72 58 264

White 118 118
Black o

119 120

Other
2

475 .2010

2
0

0
0

1
2

Age (y) o 3
Mean 32.7 33.9

ue 35.4 34.8 34,2 .4303
Age Group

<18 0 1
18-64 117

0 0
112

1
>65 115

3 7
113 457

Onset Ill(h) 5 7 22
Mean 20.2
Median 19.5

Unformed Stools
Prior 24h
Mean 8.8
Median 8.0

ae

Abd Discomfort

21.2
20.0

21.6
23.0

21.8 21.2
23.o 21.0

.6422

8.9
8.0

8.7 8.2 8.7
8.o 7.0 8.0

Mean 3.2 3.2
Xissing 2.0

3.2
2.0

3.2 3’.2
2.0Moderate o 3.0

1
9.0

Mod-severe 89
0 0

Se
95

1
vere 29

91
22

90 365
27 27 105Gas Pain/Cramps

.7094

.—

.6271

Mean 3.2 3.2 3.2Missing 2.0 2.0
3.2” 3.2 .8397

None 0
2.0

0
3.0 9.0

Mild 1
1

1
1 2

0Moderate 2 2
2.

4
Mod-Severe 84

2 2

s
84

8
evere 31

89
31

81 338
26 31 9
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Gas Prossura/ -.
Bloating
Moan 3.2 3.2 3.3
Missing 4.0 2.0

3.2 3.2

None
2.0

0
3.0

1
11.0

Mild 2
0

2
0 1.

1 1Moderate 1 2
6

1Mod-S@vere 87
1

79.
5

83 83 332

In the ●valuation of ●fficacy,
of the 480 patianta randomized to treabata the

applic~t excluded 9 pati~ts who did not retm their diaries frm by iat~t-to-
treat analysis, and 124 patfaata form the per protocol aaalysis [Table 70].

Table 70. Patieat Subeeta Evaluated For Efficaq by the Applicant in the
Intent-To-Treat and Per Protocol Analysem. NDA 20-606: Protocol 93-333
(Applic~t8s Table, modified by MO) .

Treatmeat --

& ~~ ~
r

Loperamide+
cone 120
de

118
120

2
118

90
2

30
90 30

The appllcant’s reasons for patients exclusions from the per protocol analyeis,
llsted m Table 71. are

Table 71. Applicant’s Reasons for Patient Ebcclusions from the Per Protocol Analysis
of Efficacy. NDA 20-606: Protocol 93-333. (Applic-tcs Table, modified and corrected
by MO)

Reason for Lopere,mide+

No diun ret-d ~=RUllWQ ~UGB.kQXQzAL
et >53h 1 2 0

9
0 3<3 unformed stools

Rrior 24h 1 0
on

o 0 1
ts

4
zn 24h

3
7

3
11

1
12

11
10 40Took 2 tablets after

ial done o 0 1 2 3No dose after unformed

stool 12 10 8 13 43Took dose with no

Because of the low number of pati~ts entered in site 4, this site was combined with
site 1 for ●fficacy analyses.
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c Patients were stratified by the frequency of stools at baseline, e.g. , Catagorv 1=3-5

stools, Category 2 Z6 stools [Table 721.
— -.

Table 72. Stool Freqummy ●t Baseline Among Adult Patients with Acuto Nonspecific
Diarrhea and Gas-R@lated Abdominal Discomfort, Traated with Loperamide and
Simethicone, Alone and in Combination, or Placebo for 48 Hours. NDA 20-606: Protocol
93-333. (Applicant’s Table, tnncated by MO)

Stool Loperemide+

~GAkEZMl ~~~ XQX?J&
Intent-To-Treat 118 118 118 117 471

1 3-5 118 118 118 117 471
2 >6 24 24 23 40 Iu

Per Protocol 90 90 91 85 356
1 3-5 20 20 17 30 87

D Intent-To-Treat

● Primary Efficacy Endpoints:

● Time to Last Unfoxmed Stool: There were no significant differences in the median
survival times(h) between tie combination and its components alone sad placebo, ●ither
by stool category or defisitiou, or by site of study [Table 73].

.
Table 73. Median Time(h) to Laet Unformed Stool in Patients with Acute
Nonspecific Diarrhea end Gas-Related Abdominal Discomfort, Treated with
Lopersmide and Simethicone, Alone and in Combination, or Placebo for 48
Hours. NDA 20-606. Protocol 93-333: Intent-To-Treat. (Applicant’s Table)

Treatment Stool Fre~ Sites

~M 1+4 2 L&

Loperemide+
Simethicone 4.7 13.0 13.0 5.9 7.2 9.5
Loperemide 9.5 9.0 12.0 5.9 8.5 9.0
Simethicone 6.8 19.7 16.6 18.8 23.5 19.0

Log-rank, p .5886 .0104 .1183 .0446 .3359 .0149

Loperamide+
Simethicone 5.7 21.0 22.6 6.6 8.0 13.9
Loperamide 9.5 14.0 20.0 5.9 9.2 12.0
Simethicone 11.5 21.0 21.6 18.8 25.0 20.0

bo 20.4 27.0 24.0 27.5 15.7 24.0
Log-rank, p .3674 .0703 .2529 .1302 .7107 .0487
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Pairwise comparison of trea~ents did provide the sam@ results. In addition,
Loperamide alone was sigaificaatly bstter than placebo in decreasing the medim

su=ival time(h) to last unfo~d gtool [Table 741.

Table 74. Comparison M.diaa Time(h) to Last Uaformed Stool in
Patients with Acute Nonapacific Diarrhea aad Gas-Related Abdo-
minal Discomfort, Treated with Loperamide and Simethicone,
Alone and in Combination, or Placebo for 48 Hours. NDA 20-606.
Protocol 93-333: Iateat-To-Tr8at. (Applicamt’a Table)

stools P Vc Loperamide

A ~ E&GShQ vs~

3-5
Log-rank .9817 .9983 .379s .1970

>6
Log-rank .0453 .8436 .2267 .0006

4 3079 1496 0067
Both
Log-rank .0619 .8074 .2511 .0007

4594 2347 0938 0084
Site 1+4
Log-rank .0412 .7635 .6602 .0100
~coxon 3198 7329 4876 0827
Site 2 ,
Log -raak .8613 .6620 .0383 .0079

7753 .12= 0192 0064
Site 3
Log -rank .7790 .2803 .6523 .9000

3-5
Log-rank .6519 .9346 .4069 .0545

6032 5428 1653 1557
26

Log-raak .1212 .6350 .2828 .0067
~
Both

3 0038
Site 1+4
Log-raak .1087 .5281 .7730 .0525

Site 2
Log-rank .70s9 .9657 .1160 .0220

77s3 2272 0434 0146
Site 3
Log-rank .8615 .4571 .8805 ‘.4672
~ 9710 1176 4061 3737
●Unadjusted for multiple comparisons
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L . Time to Complete Relief of Gas-Relaead Abdominal Discom&ort: The median s~ival

times(h) for the combination, its components, and placebo,were not significantly

different from ●ach othsr, ●xcept for Site 2 and severe discomfort, where the time
was significantly shorter for the combination and Loperamide alone compared with

placebo [Table 751.

Table 75. Median Time(h) to Complete Relief of Abdominal Discomfort in
Patients with Acute Nonspecific Diarrhea, Treated with Loperamide and
Simethicone, Alone and in Combination, or Placebo for 48 Hours. NDA 20
-606. Protocol 93-333: Iatent-To-Treat. (Applicant’s Table)

sites

~ ~ Wd-Severe LL
Loperamide+
Sin4ethicone 44.0 44.0 43.2 45.0 22.5 47.5
Loperamide 41.5 42.0 35.7 43.0 23.0 42.0
Simethicone 40.5 40.5 43.5 41.0 35.5 46.9

ebo 46.5 45.0 >48 48.0 >48 41.7
Log-raak. p .2556 .6764 .05R9 .6823 .0348 .8041

Similar results were obtaiaed by pai-ise comparison of treatments [Table 761.

Table 76. Comparison of Time(h) to complete Relief of Abdominal Discom-
fort In Patients with Acute Nonspecific Diarrhea, Treated with Loperami-
de and Simethicone, Alone and in Combination, or Placebo for 48 Nours.
NDA 20-606. Protocol 93-333: Intent-To-Treat. (Applicant’s Table)

Abd Discomfort p* , Lo~one Va Loperamide

_Ela@x2 ve p~
Mod-Severe
Log-rank .9657 .6854 .0905 .0755

Severe
Log-rank .4600 .3029 .0432 .0130

8
Both
Log-rank .8560 .8790 .0905 .0755

7923 9714 1546 1087
Site 1+4
Log -rank .9790 .8014 .3428 .4055

Site 2
Log-rank .9000 .7957 .0093 .0072

on 7918 5856 0214 0181
Site 3
Log-rank .7X93 .8919 .4605. .6745
~lz
●Unadjusted for multiple comparisons
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8 Secondaq Efficacy Endpoints: ..

● T- to First unformed Stool: Median nunrival time(h) for the combination and

Loperamide ●lone were significantly shorter than placebo only in site 3. No other
significant differences between treatments were found [Table 77] .

Table 77. Median Tim.(h) to First Unformed Stool in Patients with
Acute Nonspecific Diarrhaa and Ga”s-Related Abdominal Discomfort,
Treated with Loperamide and Simethicone, Alone and in Combination,
or Placebo for 48 Hours. NDA 20-606. Protocol 93-333: Intent-To-
Treat. (Applicant’s Table)

stQgJ# S*es

~ . L .22. J&4_ LLJALL
Lopersmido+
Simethicone 14.7 4.0 4.0 3.2 7.0 4.2
Loperamide 2.7 4.2 3.9 3.0 5.0 4.0
Simethicone 4.0 3.2 6.0 2.2 4.0 3.5

ebo 5.0 3.5 4.2 5.0 3.0 4.0
Log-rank, p .3212 .1022 .4775 .1482 .0157 .1691
.

~

Pairwise comparisons of treatments- showed ●lso a significsat difference in shorter
median survival time(h) between the combination end placebo, end between Loperamide
alone end placebo at site 3 only [Table 78] .

.

Table 78. Comparison of Time(h) to First Unfonued Stool in Patients
with Acute Nonspecific Diarrhea and Gas-Related Abdominal Discomfort,
Treated with Lopersmide and Simethicone, Alone and in Combination, or

PlaCSbO fOX 48 Hours. NDA 20-606. PrOtoCol 93-333: Intent-To-Treat.
(Applicant’s Table)

Baseline
stools P Lo~ Vs Loperamide

& ~ ~ yu P~
3-5
Log -rank .0972 .3069 .0906 .7536

0830 3241 1669 4462
26

Log-rank .3843 .2439 .2070 .0388
5465 2520 3116 1263

Both
Log-rank .9918 .1166 .0976 .1140

Site 1+4
Log-rank .5498 .9777 .5372 .9964
w~ 1905 6902 5186 4983
Site 2
Log-rank .6571 .0995 .5452 .2729

6019 2810 9406 5968
Site 3
Log -rank .9781 .0604 .0485 .0077

●Unadjusted for multiple conqarisona
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C ● Number of-””-- -— —-= —A——.—-——— —.—, -.. . .

12-24 hour
significant

uxmosmea smo~s: The mean amber or 5LQOUI w- =agnazzcanuy lower in the
period for the combination group compared with placebo. No other
differences were detected [Table 791.

Table 79. Mean Number of Uaformed Stools in Patients with
Acute Nonspecific Diarrhea and Gas-Related Abdominal Dis-
comfort, Treated with Lopersmide and Simethicone, Alone or
in Combination, or Placebo for 48 Hours. NDA 20-606. Pro-
tocol 93-333: Intaat-To-Treat. (Applicant’s Table)

Loperaddo+

~ ~ ~ ~ ~ebo
0-12 1.54*.16 1.75*.16 1.88*.17 1.86&.14

12-24 .48*.16 .64*.16 .872.17 1.05*.14
24-36 .63*.16 .58*.16 .782.17 .85$.14

Similar results wers obtained by pai~iss traatment comparisons [Table 80].

Table 80. Comparison of Mean Number of Stools in Patients with
Acuto Nonspecific Diarrhea and Gae-Related tidaminal Discomfort,
Treated with Lopertide amd Simethicono, Alona and in Combina-
tion, or Plac@bo for 48 HOWE. NDA 20-606. Protocol 93-333:

Intent-To-Treat. (Applicant’s Table)
.

P one Vm Loperamide

& ~ ~ vEP~
0-12 .3645 .1464 .1349 .6034

12-24 .4928 .0938 .0086 .0588
24-36 .84X4 .5421 .3136 .2162

●Unadjusted for multiple comparisons

. Time to Complete Relief of Diarrhaa: Patients on Loperamide ●lone had a

significantly shorter median s~ival time(h) to complete relief of dlasrhea, than
placebo [Table 81].

Table 81. Median Time(h) to Completa Relief of Diarrhea
In Patiente with Acute Nonspecific Diarrhea and Gaa-Rela-
ted Abdominal Discomfort, Treated with Loperamide and
Simethicone, Alone and in Combination, or Placebo for 48
Hours. NDA 20-606. Protocol 933-333: Intent-To-Treat.
(Applicant’s Table)

~
L.w&,h_

LoperamidS+
Simethicone 30.0 26.5 27.2
Lopersmide 21.4 27.3 26.0
Simethicone 28.0 30.4 30.0

31.0 34.5 37.0
Log-rank, p .1002 .0796 .0553
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Pairwise compardaoa of treatmeatn showed Mat hti baneline #tool categories,
Loperamide alone was afgaiffcaatly better them placebo in shorteaiag
survival time to complete relief of diarrhea [Table 82].

Table 82. Comparison of Time(h) to Complate Relief of Diarrhea in
Patients with Acut- Diarrhea aad Gas-Related Abdominal Discomfort,
Tr~atcd with Loperamide and Simebhicone, Alone ead ia Combination,
or Placebo for 48 Hours. NDA 20-606. Protocol 93-333: Iatent-To-
Treat. (Applicant’s Table)

Basaliae
stools Loperamide

the medfaa

~ ~ ys Placti
3-5
Log-rank .0480 .8696 8101 .0277

1140 9770 0294
26

Log- rank .4258 .6655 0886 .0130

Both
Log-rank .1500 .6338 .2173 - .0064

●Unadjusted for multiple comparisons

● Intensity of
.

Gaa-Related Abdominal Discomfort, Cam Pain/Crempm, ead Can
Pressure/Bloating: There were ao sigaificaat differences betweea treatments ia the
mesa chaage fram baseliae of say of the 3 s~ptoms iateasity duriag the first 8 hours
of treatmeae [Table 83].
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Table 83. Comparison of Mean Change from Baseline in”Abddnal
Discomfort, Gas Pain/Crqs, and Gas Pressure/Bloating Intensity
in Patients with Acute Diarrhea, During the First 8 Hours of
Treatient with Lopertide and Simeticone, Alone and in Combina-

tion, or Placebo for 48 Hours. NDA 20-606. Protocol 93-333: Iatent-
To-Treat. (Applicant’s Table)

P Lo~ V8 Loperamide
A ~ ~ ~a p-

1
~

.8163 .7489
2 .5919

.7636 .4113 .8094 .59683 .8804 .6584 .4778 .40874 .5804 .4314 .6923 .86285 .5696 .2784
6

.9492 .5311
.3390 .1296 .2610 .9042

.1310
~.~,

.6362

1 .3141 .0012 .2102 .80762 .6209 .0408 .4468 .79093 .3009 .0499
4-

.1244 .6167
.4290 .3538 .8554 .53935 .3495 .4960 .6552

6 .3823
.6209

.5562 .7668 .23927 .7599 .9922 .2801 .1643 ,8 4974 5240 5363 1926

1 .7979
~

.4092
2 .7737

.5524
.5683 .5244 .33553 .8122 .3869 .2801

4 .1696
.4892 .7938 .8785 .57495 .8886 .9117 .6621 .54756 .4221 .6814 .4859 .91297 .6277 .9206 .6444 .9810

●Unadjusted for multiple comparisons

After 8 hours of treatment, there was no evidence of sigafficat differmces between
trea~mts in mesa differences from baseline of gas-relat- symptoms iatensity [Table

84].



~A ~().&Jj

Page 63

Table 84. Comparison of Differsnc@s from Bameline of-~aa-Ralatmd
Symptoms Intensity in Patients with Acuta Diarrhea, After 8 Hour=
of Treatment with Loperamide and Simethicona, Alone and in Com-

bination. or Placebo. NDA 20-606. Protocol 93-333: Intmnt-To-Treat.
(Applicant’s Table)

p* , Lom~
.

Vm Loparamide

~ Y3t

12 .8557 .2925 .0617 .1120
Bedtime 1 .9063 .5236 .2104 .2816
Next morning 1 .8720 .2288 .0361 .0633
24 .3662 .2188 .4404
36

.1047
.2489 .4665 .1717 .0154

Bedtime 2 .8278 .1753 .0562 .1097
Next morning 2 .9665 .1134 .0469 .0630
98 4710 1155 0723 3186

Pa~
12 .4533 .6868 .2049 .0454
Bedtime 1 .6456 .3904 .2034 .4094
Next morning 1 .7722 .0974 .2191 .3405
24 .3356 .6567 .7099
36

.1807
.1733 .7424 .8052 .1101

Bedtime 2 .8138 .4459 .0945 .0585
Next morning 2 .6602 .1043 .1017 .0378
48 9066 1750 1758 2196

Gas pre~el BloatQg
12 .9472 .9959 .4240 .3731
Bedtime 1 .9323 .7777 .7046 .7583
Next morning .8622 .1927 .1743 .1060
24 .3383 .8992 .4589
36

.0797
.0503 .5205 .7660 .6215

Bedtime 2 .7124 .5783 .1456 .0585
Next morning 2 .6229 .1006 .0163 .0424

*Unadjusted for multiple comparisons

. gnd of Study Patienta’ Evaluation of Treatment Bfficacy: There were no significant

differences between treatments on mean scores of treabnene efficacy on the relief
of diarrhea or abdominal discomfort [Table 851.

Table 85. End of Study Tr-a*ent Efficacy Evaluations by Patienta”with
Acute Nonspecific Diarrhea and Gas-Related Abdominal Discomfort, Trea-

ted with Loperamide and Simethicone, Alone and in Combination, or Pla-
cebo for 48 Hours. NDA 20-606. Protocol 93-333: Intent-To-Treat.

(Applicant’s Table)

Loperamide+

~~~ ~~
Diarrhea 2.82 2.94 2.70 2.78 .5309
Abd Discomfort 2.44 2.39 2.19 2.27 .5264
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c Pairwiea trcaaent comparisons did not find any significant differences between
treatment groups [Table 861.

Table 86. Comparison of Bnd of Study Treatmant Efficacy Evaluations by
Patients with Acute Xliarrhoa and Gas-Related Abdominal Discomfort, Trea-
ted with Loperamide and Simethicoae, Alone and in Combination, or Place-
bo for 48 Hours. NDA 20-606. Protocol 93-333: Intent-To-Treat.
(Applicant’s Table)

P -L 4~ Vs Loperamide

A ~ ~ V6 p~

Diarrhea .4725 .4640 .7891 .3251
Abd Discomfort .7852 .1771 .3715 .5340

●Unadjusted for multiple comparisons

m Per protocol analysis: The results from &is
already reviewed ia the inteat-to-treat analysis.
protocol analysis will not be duplicated.

analyds were similar to those

To avoid duplication, tie per

E.. Safety

( Of the 480 patients randomized to treatments, 7 patients (2 Loperemide+Simethicone,
1 Loperamide, 2 Simethicone, and 2 placebo) were lost to follow-up, and they were
●xcluded from safety analysis by tho applicant, leaving a subset of 473 patients for
safety analysis.

Patients could have chewed 4 tablees in 24 hours, or up to 8 tablets in the 48-hour
study period. Forty-fiv@(45) or 38% of 118 patients in the Loperamide+Simethicone
group took 5 or more tablets during the study, compared to 48(40%) of 119 patients
in the Loperamide, 55(47%) of 118 patiants in the Simethicone, and 58(49%) of 118
patiants in the placebo groups [Table 87].

Table 87. Frequency Distribution of Tablets Taken by 473 Patients with Acute
Diarrhea and Gas-Related Abdominal Discomfort, Treated with Loperemide and
Simethicone, Alone and in Combination, or Placebo for 48 Xours.
Protocol 93-333: Safety. (Applicant’@ Table)

NDA 20-606.

..-

Loperemide+
No. ~ ~ .a~

Tablets ~ LLLkL ULLL
unknown o 0 1 1 0 0 11 2 0

2 25 21 24 20 20 17 17 14 86 18
3 24 21 23 19 ~ 16 14 16 13 79 17
4 24 21 23 19 27 23 26 22 100 21
5 17 14 13 11 14 12 87 52 11
6 4 3 (38)12 10(40) 9 7(47) 14 12(49) 39(44) 8
7 5 4 3 3 7 6 76 22 5
8 19 16 20 17 25 21 29 25 93 20

()-percent
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There were 78 advcrso ●vents r~rted by 44 patients. Of thdse, 12 patients took the

combination, 14 took Loper-da ●lone, 11 took Simathicone alone, and 7 took placebo.
A pregnancy, labeled as a serious adverse event, occurred in 1 Simathicone patient.
No deaths were reported [Tablo 88].

Table 88. Adveraa Events Reported by 473 patients with Acute Nonspecific
Diarrhea and Gas-Related ~d~ml Di8cmfort, Treated with Lopertide and

and Simethicone, Alone and in Combination, or Placebo for 48 Hours
20-606. Protocol 93-333: Safety. (ApplicmtCs Tabla) . NDA 20-

LoP=amid-+
Adverme S*UCone
~ [N-118)

Loperamide S-thicone Placebo
(N 119)

TOTAL
No.

=
Patients (N= 18)

12 14
~ m~k

No. Reports 19
11 7

31
44

Serious o
16

0
12 78

1 0 1
Fisher~s exact test, p=.446

Of the 78 adverse events reported, 64 reports were considered to be drug-related or
possible drug-related [Table 89].

Table 89. Drug-Related or Possible Drug-Re18ted Adverso Events Among 473 Pa-
tients with Acute Nonspecific Diarrhea and Gas-Related Abdotinal Discomfort,
Treated with Loperamide and Simathicone, Alone and in Combination, or Place-
bo for 48 Hours. NDA 20-606. Protocol 93-333: Safety. (ApplLc~t~s Table)

kperemide+
Adverse Stiethicone
~ (N=I18)

Loperamide Stiethicone Placebo TOTAL
No. Patients (N=118)

10 n U=LaAL ,~1
No. Reports 17

6
28

5 32
9 10 64
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The most frequ-t adverse events ●awociated with the Combiaatioa of Lopertide plus
Simethicone, were taSte pemersfon, dizzinesm

, aausea, and dryntouth [Table 90]. Nopati~t was witbdra- from tho study bacause of an ●dverse reaction.

Table 90. Drug-Related Mvarse Reactions Reportad by 473 Patients with Acute
Nonspecific Diarrhea and Gas-Related Abdominal Disc-fort, Treated with Loper@de
and Simethicone, Alone and in Combination, or Placebo for 48 Hours
protocol 93-333: Safaty. (Applic~t~s Table) . NDA 20-606.

Loperemide+
Adveree Simethicone Loperamide Simethicone Placebo

(N=lls) (N ~)
TOTAL

Sody as a
m (N 118)chills =

1 ~ ,~~
whole Pain

o 0
Abd ~

o 0
1

1

0
1

0
1

1
4

Constipation o 1
0 1

Dry mouth 2
2

2 1
Digestive 3

Nausea o
2

0 5

Nervous Dizzineaa o~ ;~
e 1

2
1

5
0

9
0Skin Raah 1 0 0

Sweat 1 0
1 0
0

2
Special Taste o 1

❑ Applicantts Conclusions: “Loperamide HC1 (2mg) and simethicone (125mg) administered.
as a combination chewable tablet, dosed as a two-ttilet initial dose followed by one

tablet. .. after each unformed stool Up to a maximum of four t~lets in a 24-hour
period and loperamide alone demonstrated similar clinical efficacy in relieving the
diarrheal symptoms ,...(but it) did not demonstrate any consist-t statistically
signific-t differences c~arod with either its c~onents or placebo in relieving
the symptoms of gae-related abdominal discomfort. ..Loperamide HC1 (2mg)

did notdiffer from placebo in providing relief of gas pain/cra~s...w. ...

The combination “is well tolerated when administered to patients with acute diarrheal
illness with concomitant gas-related intestinal symptoms...”.

@ Reviewerfs Conclusions: This factorial,
randomized, multisite clinical study to●valuate the c~arative ●ffica~ of a ftied Lopertide plUS S~~cone combtition,

its components, and plaCabO %n the relief of acute nonspecific diarrhea and gas
related abdominal ~tome, did not show that the combination wae signific”~tly better
than its components alone and placebo in the relief of diarrhea and conc~ent gas-
related spptome.

Loper-de alone was eignific~tly better, than placebo in the relief of acute
diarrhea, but not in the relief of concwr~t gas-related abdotinal disctiort.

The most frequent adverse ●vents related to the combination were taste changee,
nausea, and dry mouth.
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c El R9vimw of OK Lab.liag “’

● Comments: The sections of the proposed draft labeling do not follow the format

required in the TFM for OTC antidiarrheal drug products [Fed Reg 1986;51:16138-
16149] . In addition, the applicant intercalated several promotional statements
that are not appropriate in a label.

●
Recommen&t ions

1. NDA 20-606 for the OTC use of the fixed combination of. Loperamide HC1 2mg and
Simethicone 125mg, in a chewable tablet dosage form, for the control of diarrhea
including traveler’s diarrhea, and associated gas-related symptom of abdominal pain:

cramps, and bloating, is approvable.

Two(2) well controlled, factorial clinical studies [protocols NOS. 92-202 and 92-209]

showed that the fixed combination, was signific~tly better than its components alone
and placebo in the relief of acute nonspecific diarrhea and associated gas-related
abdominal symptoms.. ..... ....—..._....._____

< --—-.-— -——---—. ____ -.——— ..—.__.
2. The applicant should be requested to delete all the promotional statements from
the draft labeling, and to rearrange the headings of the draft labeling to conform
with the labeling Sormat and content required in the TFM for OTC antidia~rheal drug

products, and in 21 CFR 332 for OTC antiflatulent drug products, and to submit the
revised draft labeling for review.

cc :
NDA 20-606
HFD-180

HFD-180/SFredd
HFD-lSO/JCanchola

HFD-181/cso
HFD-180/JChou&ry
HFD-180/JGibbs
f/t 4/26/96 jgw
MED\N\20606604 .OJC

Jose G. Canchola, M.D., M.p.H.



ADDENDux TO XOR OF ~ 20-606

NDA Amendment No. 6 datmd April 25, 1996. The ●pplicant ●ubmittmd ● rmvised
draft labeling for both ths cartoa and pouch.

The revised lsb~ling does not iacluds promotional statemaats, aad th* headiug
sactions U* preseatad in the proper sequence.

CoaclusiorIs: Tha proposed draft labeling is ●dequate.

RSCOBMENDATIO19:NDA 20-606 “should b. approved for tho OTC use of the fixed
combiaatioa of Lop@ramide and Simethicono in thm control of ●cuto noaepccific
diarrhma, includtig travmlergs diarrhaa, and gas-related abdo&aa 1 8ymptome. .

Joso G. C~chOla, M.D., M.P.H.
cc:
NDA 20-606 ●

HFD-180
HFD-180/SFredd
FIFD-180/JCanchola !’Vn?

8 .

KFD-lal/cso
HFD-180/Jchoudary
RFD-lSO/JGibbs e- ~~

... .... .-

f/t 4/30/96 jgw
MED\N\20606604.1JC $
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Date: June 19,1996
WA 20-606

~ McNeil Consumer Products Company

- of Jhw: Loperamide HCL/Simethicone Chewable Tablets

~: For tie contii of the symptoms of diamheaand associated gas.

DOC- Rew“ewed:NDA Vol. 1- 16;Dated 28 July 1995.

Medical Re
.

viewet: This review has been discussed with medical officer,
Jose Canchol&MD., (HFD-180).

ductlo~.

l%is statistical reviewpertainstwomaintrials,Study#s92-202 and 92-209, which the sponsor has
submitted for the claim that the combinationthempyIoperamidehirnethiconeis more effective than
its components or placebo in treating acute diarrhea and gas related abdominal discomfort.
Lopeiamide as a singlecomponentis effectivein treatingacute diarrheaand simethiconein relieving
gas related discomfort. These two trials are of f~rial designs, each with 4 treatment arms:
loperarnide & simethicone combinatio~ loperamide aIone, simethicone alone, and placebo.

The sponsor has submitted two additional trials, # 92-210 and # 93-333. Since trial #92-210 was
discontinued due to slow enrdment and the statistical results of trial #93-333 performed by the
sponsor were not consideredfor approval,these two trials are not addressedin this statisdcal review.

In this review, two major endpointsare considered: 1)time to last unformed stool (’ITLUS)and 2)
time to complete relief of gas-related symptoms (lTCRGAD). The statistical hypotheses focussed
on are i) for TTLUS, the combination is better than placebo and sirnethicone; ii) for TTCRGAD,
the combination is better than placebo and loperamide.
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(- dy 9?.-7.O2LJ.S. Study

This study was a randomized, parallel, double-blind single-site (multi-site was planned in the
protocol),placebo-controlledtrial. A total of 480 completed patients (120 in each treatment group)
was planned.A total of 493 patients entered into the study. Patients who met the inclusion criteria
entered one of the following four treatment groups in randomization blocks of twelve patient. The
treatment groups were Ioperamide HCL 2mg/simethicone 125 mg, Ioperamide HCL 2mg,
simethicone 125 mg, and piacebo. The study had a double-blind treatment period of 48 hours.
Patients who entered this treatment period were dispensed eight tablets. Patients took two tablets
initially,followedby one tablet tier eachdonned stool, up to a total of four tablets in any 24-hour
period. Patients recorded the time and consistency of each bowel movement and other relevant
efiicacy measurements during this 48 hour treatment period.

Theprimaryeficacymeasureforthereliefofdianheasymptomswasthetimetothelastunformed
stool.Theprimaryeflicacymeasureforthereliefofgas-relatedsymptomswasthetimetocomplete
reliefofgas-relatedabdominaldiscomfort.Timetolastunformedstool(ll%US)establishedthe
timewhenobjectivesignsofdiarrheastopped.Thesponsorconsideredtwoworkingdeftitions,A
andB,ofTTLUS. Forpatientswho completedthestudy(ordiscontinuedbecausetheirdiarrhea
resolved),TTLUS wastheelapsedtimehorninitialdosetothetimeofthelastunformedstoolwhere
onlyformedstool or no stoolswere subsequentlyreported.The differencebetweenDefinitionA and
Deftition B is that DefinitionA set lTLUS equal to zero if the first donned stool occurred after
a 24-hour period without stooling since the patient entered the study. Please see Appendix A for
detail of theses two definitions.DefinitionB is more practical than definitionA to define time to last
unformed stool and will be used in this reviewer’s assessment.

The sponsorusedSurvivalanalysistechniquetoanalyzetimetolasttiormedstoolandtimeto
completereliefofgas-relatedabdominaldiscomfort(’fTCRGAD).Comparisonsamongthesurvival
curvesof thepatientsin thefourtreatmentgroups(loperamide/simethicone,loperamide,
simethicone,and placebo)weremadeusingboththelog-rankandgeneralizedWilcoxontests.

In addition,thesecondaryendpointmaximum intensitymtingsofgas-relatedabdominaldiscomfort
(MIRGAD) was analyzedatvarioustimepointsas~erences iiombaselineusingANOVA
techniques.

The sponsor summarized the baseline characteristics by treatment in the sponsor’s Table 2 of
Volume 1.11. The baseline characteristics analyzed in this study were sex, race, age, weight
treatment delay, number of unformed stools in the prior 24 hours, initial overall abdominal
discomfo~ and initial gas pain/cramps.The treatment groups appeared balanced with respective to
the baseline characteristics analyzed.
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Finally, based on the analysis results of ‘ITLUS (for both definition A and definition B),
7TCRGAD,and MIRGAD,the sponsormade efficacyclaims in favor of a treatment strategywhen
patients were given two-tablet initial dose followed by one tablet taken afk each dormed stool
up to a maximum of four tablets in a 24-hour period. The efficacy claims included

“l) LoperarnideHCL 2mg and simethicone 125mg administeredas a combination chewable tablet
is effective in relievingboththe symptomsof dianhea and gas-dated abdominaldisccmdiortfor
patients with acute diarrhea illness with concomitant gas-related intestinal symptoms.

2 ) LoperamideHCL 2mg and simethicone 125mg administeredas a combination chewable tablet
is more effective than either of its components or placebo in relieving both the symptoms of
diarrhea and gas-related abdominal discomfort for patients with acute ditiea illness with
concomitant gas-related intestinal symptoms.

3) LoperarnideHCL 2mg tabletsis effectivein providingrdief of gas-relatedabdominal symptoms,
including bloating/distensionand abdominalpain/crampsfor patients with acute diarrhea illness
with concomitant gas-related intestinal symptoms.”

2.3 Reviewer’s&@vses ~

In ordertovalidate the sponsor’sefficacyclaim for this study,this reviewerdid 1)suxvivalanalysis,
and 2) crude rate analysis . The purpose of these analyses was to check the robustness of the
sponsor’s claimed results.

Smwivalanalysis using Cox’s proportional Hazard Model was employed to analyze the following
variables:

a) time to lastunformed stool(’ITLUS),
b) time to first formed stool (’ITFFS), and
c) time to complete relief of gas-related abdominal discomfort (’ITCRGAD).

In order to perform the stuvival analyses, the three variabl~ TI’LUS,‘ITFFS,and TTCRGADwere
developed by this reviewer. The variable TT’LUSwas mmputed based on Definition B described
in Appendix A. However, if last record of the patient was unformed stool, time to last donned
stool was classified as a censored time as is done in a standard sumival analysis when no event
occurs to the end of the study period.

Variable lTFFS was the elapsed time from initial dose to the time of the first formed stool where
only formed stools were subsequentlyreportedor the first formed stool for the patient was at the last
record. On the otherhand, if the last record of the patient still indicatedunformed stool, the censored
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time of the time to f~st formed stool was the number of hours fkm the initial dose to the time of
the unformed stool showed in the last record. Finally, the time to complete relief of gas-related
abdominal discomfortwas set to 48 hours and declaredas a censored time if its value was missing
horn the data diskette submitted by the sponsor.

This reviewer first performedthe survivaIanalysiswith Cox’sproportionalhazardmodel on the four
treatment groups, loperamide & simethicone combinatioxqIoperamide alone, simethicone, and
placebo to detect if the hazard functionsfor the four treatment groups in each of the three variables,
lTLUS, TTFFS,andTTCRGAD areequal.Thestatisticalresultsindicatedthatthehazardfbnctions
ofthefourtreatmentgroupsineachofthethreevariablesweresignificantlydifferent(threeP values
allequalto0.0001).

The survival analysiswith Cox’sproportionalhazardmodel was used to perform the following five
pairwise comparisons:loperamide& simethiconecombinationvs. loperamide aIone, Ioperamide &
simethiconecombinationvs. simethiconealone, Ioperamide& simethiconecombinationvs. placebo,
Ioperarnide alone vs. placebo, and simethicone alone vs. placebo. This was done for each of the
three variables, lTLUS, TTFFS, and ‘ITCRGAQ tovalidatetheefficacyofthenew drug
Ioperamide& simethiconecombimtio~claimedbythesponsor.Thestatisticalresultsforboththe
pairwisecomparisonsandtheriskratiosarepresentedinthisreviewer’sTable2.3.1(below).Here,
inTable2.3.1,we denoteL+S forloperamide& simethiconecombinatio~L forIoperamidealone,
andS forsimethiconealone.

Table 2.3.1 (Reviewer)/Study92-202
Survival Analysis For The Pairwise Comparisons
(2-sided P-Values and Risk Ratios in Parenthesis)

IEndpoints I L+S VS. L IL+SVS. S I L+S v%Placebo I L vs. Placebo I S vs. Placebo I

I ‘ITLUS 0.0028(1.52) 0.0001(3.50) 0.0001 (5.87) O.0001(3.97) 0.001(1.84)
‘ I

I TTFFS I 0.0002(1.68) I 0.0001(3.96) I 0.0001(6.06) I 0.0001(3.63) i 0.0077 (1.64) I

I TTCRGAD I 0.0001 (3.5) I 0.0001 (1.72) I 0.0001 (7.60) I 0.0001 (2.42) I 0.0001 (4.26) I

Note:

L P vaiuelessthan0.05 indicatedthatthe recovering time for a patient taking the first drug in the pairwise
comparison is less than that of a patient taking the seeond drug.

2. Risk ratio greater than one indicated that patients taking first drug in the pairwise mmparison had larger
opportunity to recover than those patients taking second dru~

ResultsinTable2.3.1indicatesthattheloperamide& simethiconecombinationissuperiorto
Ioperamidealone,sirnethiconealone,andplacebointreatingthediarrheaandrelievingthegas-
relatedabdominaldiscomfort.Inadditio~bothloperamidealoneand sirnethimne alone are
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significady better than placebo for both symptoms.

The survivaldistributions for the four treatmentgroups on the three variables,‘ITLUS, ‘ITFFS, and
TTCRGAD,were estimated by Kaplan-Meiermethod and are presented in Figure 1 through
Figure 3 (attached). These figures also indicated that the patients in the group of Ioperamkie &
sirnethiconecombinationhad the shortest diarrhea and abdominal discomfort times in comparison
to those in the other treatment groups.

This reviewer performed a crude rate analysis for the tlrst 24-hour treatment period to detect the
early treatment effkctand for the total 48-hourtreatment period for validating the overall treatment
effkct. The crude rate analysis is more conservative; it compares the rates formed by the total # of
events in the numerator over the total # of patients mndomized in the denominator.It is an intent-to-
treat analysis. Table 2.3.2 (below) shows the results of this crude analysis.

Table 2.3.2 (Reviewer)/Study 92-202
Crude Rate Analysis Results

Imperamide & Simethicone Lopemmide Simethicone Placebo

24-Hour 84/124 (68%) 62/120 (5290) 19/120 (16Yo) 8/1 16 (7%)
Control Of

Diarrhea
48-hour 109/124 (88Yo) 97/120 (81VO) 74/120 (629Q 46/1 16 (40’%)

24-Hour 101/124 (81Yo) 39/120 (33~0) 75f120(63%) 13/116(11%)
Control Of
Gas-related
Discomfort

48-hour 117/124 (94%) 83/120 (69Yo) 102/120 (SW.) 45/116 (39Yo)
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Table 2.3.2 (Reviewer)/Study92-202
Crude Rate AnaIysisResults

.. Ided P-v~

L+S L+S L s
V&L v&s Vs. Placebo vs. Placebo V& Placebo

24-Hour 0.01 0.001 0.001 0.001 0.031
Control Of

Diarrhea
48-Hour 0.128 0.001 0.001 0.001 0.001

24-Hour 0.001 0.001 0.001 0.001 0.001
Control Of
Gas-related
Discomfort

48-Hour 0.001 0.016 0.001 0.001 0.001

The resuhs in Table2.3.2(Reviewer)validatetheresultsinfavoroftheloperamide& simethicone
combinationtherapybyaconsenativestatisticalapproach.

Studv 92-209m.s.SQ@’

This study was a randomized,parallel, double-blind, multi-site, placebo-controlled trial, A total of
480 completed patients (120 in each treatment group) was planned. A total of 485 patients were
entered into the study with 483 eligible for the intent to treat analysis and 437 eligible for the per
protocol analysis. Patients who met the inclusion criteria were randomly assigned to one of the
following four treatment groups in randomization blocks of twelve patient. The treatment groups
were loperarnideHCL2mg/simethicone 125m~ IoperamideHCL 2mg, simethicone 125mg, and
placebo. The study had a double-blind treatment period of 48 hours. Patients who entered this
treatmentperiod were dispensedeight tablets. Patients took two tablets initially, followed by one
tablet afier each unformedstool, up to a total of four tablets in any 24-hourperiod. Patients recorded
the time and consistencyof each bowel movementand other relevant efficacy measurement during
this 48 hour treatment period.
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The primary efficacy measures for the relief of diarrhea and gas-related symptoms were the same
as Study 92-202.

The sponsor used Survival analysis technique to analyze the time to last tiormed stool and time
to complete relief of gas-related abdominal discomfort (lTCRGAD). Comparisons among the
survivalcurvesof the patients in the four treatment groups were made using both the log-rank and
generalized Wilcoxontests.

h additiom the secondary endpoin~ maximum intensi~ ratings of gas-related abdominal discotiort
(MIRGAD) was analyzed at various time points as differences iiom baseline using ANOVA
techniques.

The results of statistical analyses on the demographic and baseline characteristics by treatment
groupsand investigatorswere listed form Table 4 through Table 10 of Volume 1.14. The baseline
characteristics analyzed in this study were sex, race, age, age gToup,weigh~ heigh~ temperature,
treatment delay, number of unformed stools in the prior 24 hours, initial overall abdominal
discomfort,initial gas pain/cramps,and initial gas pressurdbloating. The results indicated that there
was a significant difference among treatments for treatment delay for the all patient data sets, and
sex for the per protocol &ta set.

Table3.2.1 (below)providesthe overalltest resultsof the Stival analyseson time to Iastunformed
stool by Definition B and time to complete relief of gas-related abdominal discornfo~ which are
copied horn sponsor’s Table 13and Table 27 of Volume 1.14,respectively.

Table 3.2.1 (Sponsor) Overall Test P-Values (TIT)

Time to last unformed stool (Definition B)

Loperamide/ Loperamide/ Loperamide/
Simethicone Sirnethicone Simethicone Loperamode

Test vs Loperamide vs Sirnethicone vs Placebo vs Placebo

Log Rank 0.0586 0.0001 0.0001 0.0001

Wllcoxon 0.0709 0.0001 0.0001 0.0001
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Table 3.2.1 (Sponsor) Overall Test P-Values (ITT)

Time to complete relief of gas-related abdominal discomfort

Loperamide/ Loperamide/ Loperarnide/
Simethicone Simethicone Snwthicone Loperamode

Test vs Loperamide vs Simethicone vs Placebo vs Placebo

Log Rank 0.0001 0.0001 0.0001 0.5750

Wilcoxon 0.0001 0.0001 0.0001 0.8820

Table 3.2.1 (Sponsor) indicatesthat the loperamide/simethiconecombination was not significantly
superiorto Ioperamidealone in treatingdianhea (p values equalto 0.058 and 0.07 for Log Rank test
and Wilcoxontest, respectively).Similarly,the overall-alltest resultsof the survival analysison time
to complete relief of abdominaldiscomfortshowedthat the loperamide alone was not significantly
superior to placebo (p values equal to 0.5705 and 0.8820 for Log Rank test and Wilcoxon te~
respectively). Inaddition,inthediscussionsectionofVolume1.14,thesponsorcommentedthat
“treatmentwithloperamidealoneorsimethiconehadno effecton thedurationofabdominal
discomfortsymptomscomparedtoplacebo”.

h ordertovalidatethesponsor’seffkacyclaimforthisstudy,thisreviewerdid1)survivalanalysis,
and 2)cruderateanalysis.The purposeoftheseanalyseswas tochecktherobustnessofthe
sponsor’sclaimedresults.

Survival analysis using Cox’s proportional Hazard Model was employed to analyze the following
variables based on the data set pooled over three investigators and data set for each investigato~

a) time to last unformed stool (l_llJJS),
b) time to first formed stool (TTFFS), and
c) time to complete relief of gas-related abdominal discodort (TTCRGAD).

lnordertoperformthesurvivalanalyses,thethreevariables,ITLUS,TTPPS,andlTCRGA.D were
developedbythisreviewer.
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( Variable TTLUS was computed based on Definition B described in Appendix A. However, if last
recordof the patient was unformed stool, time to last unformed stool was classified as a censoring
time as is done in a standardsurvivai anrdysiswhen no event occurs to the end of the study period.
ThevariableTTFFSwas the elapsedtime frominitial dose to the time of the first formed stoolwhere
only formed stools were subsequentlyreportedor the first formed stool for the patient was at the last
record.On the other han~ ifthe kist record of the patient still indicatedunfbnned stool, the censored
time of the time to first formed stool was the number of hours from the initial dose to the time of
the donned stool showed in the last record. Finally, the time to complete relief of gas-related
abdominal discomfort was set to 48hours and declared as a censored time if its value was missing
from the data diskette submitted by the sponsor.

Sincethe results of survivalanalysis based on the data set pooled over three investigators and data
set for each investigator are similar, the statistical methods and results based on the data set pooled
over three investigators are discussed below.

This reviewerfirstperformedthe survivalanalysiswith Cox’sproportionalhazard model on the four
treatment groups, loperamide & simethicone combinatio~ loperarnide alone, simethicone, and
placebo to detect if the hazard fictions for the four treatment groups in each of the three variables,
lTLUS, TIFFS, and TTCRGADare equal. The statisticalresults indicatedtl@ for the overall tes~
the hazard fimctions of the four treatment groups in each of the three variables were significantly
different (three P values all equal to 0.0001).

The survival analysis with Cox’s proportional hazard model was used to perform the following five
pairwise comparisons: loperamide & simethicone combtion vs. loperamide alone, loperamide &
simethicone combination vs. simethicone alone, loperamide& simetbicone combination vs. placebo,
loperamide alone vs. placebo, and simethicone alone vs. placebo. This was done for each of the
three variables, TTLUS, TTFFS, and TTCRGAD, to vali&te the efficacy of the new drug
loperamide & simethicone combinatio~ claimed by the sponsor. The statistical results for both the
pairwise comparisons and the risk ratios are presented in Table 3.3.1 (below).
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(“ Table 3.3.1 (Reviewer)/Study 92-209
Survival Analysis For The Pairwise Comparisons
(2-sided P-Values and Risk Ratios in Parenthesis)

f
Endpoints L+S VS. L L+SVS. S L+Sv%Placebo L vs. Placebo S vs. Placebo

‘J7’LUS 0.1755(1.22) 0.0001(2.38) 0.0001(3.30) 0.0001(2.68) 0.0739(1.35)

TTFFS 0.10s2(1.27) 0.0002(1.76) 0.0001(2.34) 0.0001(1.92) 0.0582(1.37)

TTCRCAD 0.0001(2.22) 0.0001(1.98) 0.0001(2.30) 0.50(1.11) 0.3026(1.17)

1. P value lessthan 0.05 indicated that the recovering time for a patient taking the first drug in the pairwise
comparison is less than that of a patient taking the seeond drug.

2. Rkk ratio greater than one indicated that patients taking first drug in the pairwise comparison had larger
opportunity to recover than those patients taking seeond drug.

Results in Table 3.3.1 conlkrns the following: 1) with respect to treatment of acute diarrhe~ the
Ioperamide & simethicone combination is more effective than placebo and simethicone, 2) with
respectto gas-relatedsymptoms,the loperamide& sirnethiconecombination is more effective than
placebo, loperamide, and simethicone.

The survival distributions for the four treatment groups on the three variables, TI’LUS, lTFFS, and
TTCRGAD, were estimated by Kaplan-Meier method and presented in Figure 4 throughFigure6
(attached).ThefiguresforthethreevariablesTI’LUS,‘TTFFS,andTTCRGAD supportedtheresults
indicatedbyTable3.3.1.

This reviewer also performed a crude rate analysis similar to those @ormed for the Study# 92-202.
Table 3.3.2 (below) provides the detail resuhs of the crude rate analyses.
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(- Table 3.3.2 (Reviewer)/Study92-209
Crude Rate Analysis Results

Loperamide & Simethieooe Loperamide Simetbieone Placebo

24-Hour 87/1 16 (7SYO) 83/115 (72%) 47/120(39%) 33/115(29VO)
Control Of

Diarrhea
48-hotw 97/1 16 (84%) 92/115 (8W) 81/120 (68%) 65/115 (57%)

24-Hour 96/116 (83%) 5s/115 (5W) 66/120 (55%) 60/115 (52VO)
Control Of
Gas-related
Discomfort

48-hour 105/1 16 (91 7.) 89/115 (77%) 90/120 (75Y*) 80/1 15 (70%)

,/ d P-V~
.

L+s L+S L+S L s
Vs. L vs. s v& Placebo vs. Placebo V%Placebo

24-Hour 0.626 0.001 0.001 0.001 0.09
Control Of

Diarrhea
48-Hour 0.476 0.004 0.001 0.001 0.083

24-Hour 0.001 0.001 0.001 0.792 0.664
Control Of
Gas-related
Discomfort

48-Hour 0.007 0A02 0.001 0.179 0352

Results from Table 3.3.2 (Reviewer) indicated that the Ioperamide & simethicone combimtion is
superior to simethicone alone and placebo in treating the diamhea symptom. Similarly, the
loperarnide & simethicone combination is superior to sirnethicone alone, loperamide alone, and
placebo in relieving gas-reiated abdominal discomfort. Therefore, the results of the crude rate
approachalso support the Ioperarnide& simethiconecombination therapy. In additio~ loperamide
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(? alone is significantly better than placebo in treating the diarrhea symptom but is not significantly
better than placebo in relieving the gas-related abdominal discomfort. Finally, simethicone alone is
not significantly better than placebo in both of treating the diarrhea symptom and relieving the gas-
related abdominal discomfort.

IV. ~ concx
.

Forstudy92-202,theIoperamide& simethiconecombinationh superiortoloperamidealone,
simethiconealone,andplacebointreatingthediarrheaandrelievingthegas-relatedabdominal
discomfort.InadditioubothIoperamidealoneandsimethiconealonearesignificantlybetterthan
placeboforbothsymptoms.Therefore,theresultsofthisstudyareinfavoroftheloperarnide&
simethiconecombinationtherapy.

Forstudy92-209,theresultsofthisreviewer’sanalysesconfirmthefollowing:1)withrespectto
treatmentoftheacutedkmrhe~theloperamide& sirnethiconecombinationismoreeffectivethan
placeboandsimethicone,2)withrespecttothegas-relatedSymptoutheIoperamide& simethicone
combinationismoreeffectivethanplacebo,loperamide,andsimethicone.Inadditio~loperamide
aloneissignificantlybetterthanplacebointreatingthediarrheasymptombutisnotsignificantly
betterthanplaceboinrelievingthegas-relatedabdominaldiscomfort.Finally,simethiconealoneis
notsignificantlybetterthanplaceboinrelievingthediarrheasymptomandinrelievingthe
gas-relatedabdominaldiscotiort.

Wen-Jen Chen Ph.D.,
Mathematical Statistician

Concur: Dr. Huque

Dr. Smith

cc: Original NDA 20-606

HFD-180/Dr. Fredd
HFD-180/Dr. Canchola
HFD-180/Mr. Strongin
HFD-720/Dr. Smith
HFD-720/Dr. Huque
HFD-720/Dr. Chen
HFD-720/File Copy
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Figure 6
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Appendix A

Definitions for the Time To Last Unformed Stool (TTLUS)

on & For patients who completed the study (or discontinued because their diarrhea
resolved),TTLUSwas the elapsedtime frominitial dose to the time of the last tiormed stool where
only formed stool or no stools were subsequentlyreported.

In this definitio~ if the first unformed stool occurred after a 24-hour period without stooling since
patient entering the study, or no @ormed stools were observed then lTLUS was zero.

lf a patient discontinued for reasons other than resolution of diarrh~ then “ITLUS was censored at
the number of hours from the initial dose to study discontinuation.

. .
~ For patients who completed the study (or discontinued because their diarrhea
resolved),TT.LUSwas the elapsedtime fkominitial dose to the time of the last unformed stool where
onlyformedstool or no stools were subsequentlyreported.If no unformedstools were observedthen
TTLUSwas zero. Patients who discontinued for reasons other than resolution of diarrh~ TTLUS
were censored at the number of hours from the initial dose to study discontinuation.
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CLINICAL PHARMACOLOGY and BIOPHARMACEUTICS REVIEW

NDA 20-606 Submission Dates: April 17, 1996
Loperamide HWSimethiconeChewable Tablets Received by DPEll:April
Imodium Advancedm
2 mg Ioperamide HC1/125mg simethicone
McNeil Consumer ProductsCompany

Type of submission: Response to request for gender analysis of pharmacokin
study Biostudy134.
Background:
The review of submission dated 7/28/95 was completed and a reauest was made bv
the reviewer, Dr. Phil Colangelo that a gender analysis of the pha~acokinetic data-be
undertaken for Biostudy134. The sponsors have responded by completingthe gender
analysis.

Gender analysis method and results:
This was a bioequivalencestudyconsistingof a three-way, crossoverstudy. The study
consisted of 24 subjectswith equal representation of males and females. The three
treatments were two formulationsof the loperamide/simethicone (2mg/125 mg)
combinationchewable tablet and the reference, Imodiumm capsules2 mg strength. A
total single dose of 8 mg was administered in each treatment arm. The model used to
analyze the data was:

Y= Weight sequence gender sequence”gender subject(sequence’gender)
period product product”gender weight’product
sequence’pmduct”penod”gender

Using this model the interaction term %equence”pmduct’petiod’gendefl was not
significantat the p<O.1 level. This interaction term was excluded from the model and
the data were re-analyzed. The model used was:

Y= Weight sequence gender sequence”gender subject(sequence’gender)
period product product”gender weight”product

No terms showed significanceat the p 0.05 level. The analysiswas repeated dropping
the weight term. No gender effectwas found in the data analyzed and there was no
significantgender”productinteraction.

A summaryof the resultscan be found in the Appendix to this review. The SAS data
set was providedby the sponsorsand the results were checked by the reviewer.
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(- Recommendation:
The sponsorshave satisfiedthe request to analyze by gender the pharmacokinetic data
from Biostudy 134 as describedin the letter to the sponsorsdated 12/11/95. There
was no statisticallysignificantgender effect found. This completesthe reviewfor
DPEIL

Lydia C. Kaus, M.S., Ph.D.
Team Leader, Gastrointestinal and
Coagulation Drug Products, DPE Ii

PFT initialed J&/&

Mei-Ling C en, Ph.D.
Director, DPEII

CC:NDA20-606, HFD-180, HFD-870(MChen, Kaus), HFD-850 (Leeko), HFD-850

jChron, Bow Reviewer), HFD-340(Viswanathan), HFD-205(FOI)

;
;

.
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LOPUU-E TABLETSANDC~UL~ STUDY
MCNEILPROTOCOLBS-134
NDA20-606

( &PENDIX A (GENDER& WEIGHT)

lUWJLTS OF ANALYSIS FOR HODEL ONE

MODEL ONE:

y = weight
Sequence
Gender
Sequence *Gender
Sub j ect (Sequence* Gender)
period
Product
Product *Gender
Weight*Product
Sequence*Product*Period*Gender

-1

00
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9.30
9.41
S.6S

lM

H

;::
0.s6

0.00M
O.ooas
0.0232

::=
0.4336
O.ml
o. 7ss9
0.6643
0.6339

msn Squsm F Valua Pr>F

0:4S7SW
o. 293s4636
0.08133202
o.s21m
0.047900W
0.01598326
0. 032as227
0.00200437
0.0444913s

8:01
S.6S

lM
0.92
0.31
0.63

o. olill
0.4072
0.7370

:: z
o. S3S9

nun Squsm F ValW Prw F

o:4s171332 8:70 tiomg
0.37026147 7.13 0.011s
0.06136202
o.62134m4 Ikz ::%%
0.04226473 0.81 0.4s13
o.ooa393s6 0.16 0.6s14
0.01697402 0.7233
0.002004W ::: 0. %22
0.04449136 o.g o. 33s9

.

.



@PERN410ETAeLrAeLVSCJSC SnJoY
12:46 Rbday, tie 2s, 1996

=hTISTIULUULYSISOF Ml&

oS@ndmevSAsblma LOW

o
2
1

1$

:
2
2
6

nssn 3qusrs

o:4a411294
1.6s622s92
0.664S1S16
0.02134304
0.04220473
o.mes9m
0.016974W
0.002004S7
0.04449136

F Valus

.

2.E
13.19
1s.62
0.81
0.16

H
0.66

T- of botbns usiq ths TYPSHI * for SUWE(SEWEWWNOER)Sssnenwl= tona

T for HO:
PsmsUsOr Estlllmw ParmlWa4

C-604 - XmoxlPl ‘ -0.44702279
c-317 - IMWIU4 4.20669018
-- C-317

2:Z
4.24032461 4.31

Pr>F

0:0006
0.0001
0.0001
0.0001
;.4s;:

0:723s
0.9622
0.s3s9

0.37026147 0.4s 0.5110
0.461713ss 0.55 0.s269
0.0013s202 0.10 O.m

- w !Tl std~lltiof

0.3737 0. 766s3703
0.79M o. 7a6a3703
0.7619 0. 7a683703

APPEARS THIS WAY
ON ORIGINAL

APPEARS TlffS WAY

ON ORIGHVA~

00 wh356
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=ATISTXCAL AMU!US W DATA

Am& yI& T?lM Imn

TmAxAm& ELM

Uucn& ‘UUCINF

nux ELM

Non-9st

MALE

)--
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LOPE--E TABLETSANDCAPSULESSTUDY
MCNEILIhtOTOCOLBS-134
NDA 20-606
APPENDIX B (GENDER&WEIGEIT)

APPENDIX B

RESULTS OF ANAH8XS FOR MODBL TWO

MODEL TWO :

Y = Weight
Sequence
Gender
Gender*Se~ence
Subject (Sequence*Gender)
Period
Product
Product*Gender
Weight*Produ~

i’

.
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LOPEMJUOET&ll ’66 SnJoY
12:46 ti~y, Msrch 25, 19%

S7A71S71C4LANALYSISOF OATA

Cmsrsl Limsr HdOls Pmc&urs
Oopsfdont V*risb18:

R+JSM

0.9453W

w

UEIGlfr--—
SECUENCE
GENDER
SEWENCE%ENOER
SU2JE(SEOUEN%ENOER)
PERIOD
PROMC7
PRoOuCmENoER
WEImTWROum

MEIQIT
SECNENCE
GENOER
SEOUENCE%EN02R
SUW#SEWEN%ENOER)

PROWC7

wEIGHT
SEWEKE
GENOER
SEWENCE=GENOER
SLJ3JE(5EWEN%ENOER)
PERIOD
PRooUcr
PROOm%mm

2

&

OF

o
2

HExwmaxiEt
oF -

1
2

17
2
2

UEm’rr
SEWENCE

0
2

Phsllsqusm F Valus Pr>f

0.62620426 22.32 0.0001

0.02605323

C.v.

S.616659

Hssn Squslm

0.17304706
0.742 S2596
0.69724909
0.071 s2150
O.96961S93
0.00041W3
0.20303619
0. 0020s139
0.00973543

FWnsqusrs

0:676s1%6
0.69724909
u.onsmo
O. 96%1593
0.00024478
0.0053020s
o. olo7a5
o. 00973s43

MMn Scwsrs

0:62666469
0.807216S4
o.07152150
0.96%1S93
0.00024476
o.ow43es2
o.0107430s
0.00973s43

Hnnsqu8m

.

F Vahm

6.17
26.47
24.S5
2.55

34.56
0.01
7.24
0.07
0.3s

F Vaha

24:12
24.2S

$%
0.01
0.19

:::

F ValuQ

22:41
20. n
2.5s
34.56
0.01
0.34

W

F Valua

0.95227603 33.9s

Prw F

0.0173
0.0001
0.000:
0.0908
0.0001
0.96ss
0.0021
0.9296
0.7089

Pr>F”

O:ooo1
0.0001
0.0906
O.ml
0.9913
0.s265
o. 6s43
0.7039

Pr>F

O:ooo1
0.0001
0.0903
0.0001
0.9913
0.7163
0.6643
0. 70s9

Prw F

O:ooo1

.
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LOPERMIOETN3LN3Lysc4sc Sluov
12:46 t%d~y, ~ 2S. 1996

STATI~CU ANALVSISOF OATA

6onsrsl Llnss.mIHsls ~

~ v-*~.:
mssllSqusm

GENOER 1.69011W
sEauEKE%EMm : 0.S70S3S23
Su6JE(~) 17 . 0.96961s93
PWOO 2 0. mo2u76

o. m943662
: 0.0107430s

WI_~ 2 0.00973S3

T- of HM=I=888 using ths Typo III!6 forSU6JE(SEWWGEMOER)u

sou- W Mm Squsm

6ENDER 0.607216S4
SECUENCt“ ; 0.62866469
SEWNCE%ENOER 2 0.071 s21s0

F Valus R*F

67.36 O.mol
2J~ :.=

0:01 0:9913
0.34 0.7163
0.36 0.6s43
0.3s 0.70s9

sn~tam

F Valus Pr>F

0.63 0.3743
0.65 0. S3S4
0.07 0.9292.

I

. ---- ma
“mlmsa

W > ITI SW E~ of
Psr&mtu PsmlntomO Estims*

C-604 - IMDOIUl -$ m;:: 4.47 0.6419
C-317 - I~IUl

o. Q699036
0.7291

G604 - C-317
o. S2699036

‘ -O:4323M20 2.E 0.4166 0.62W9036

.

.
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f“

.brw

HExQm

hall Square F Vall,lg Prs F
31 o.soon373 24.63 O.ml
40 0.02032666

71

R+uar,

0.9s0226

p~R
Hmm=PROm

Wmir
SECUENCE
GENOER
SEaJWEwiNmR
SWJE(SE@~)
PERI~

UEIGHT.

c. v.

4. 4msg7

Hun SqlMm

0.063661%
0.63421155
0. 4s9363ss
0.10660320
0. 76n7673
0.00447176
0.0271334s
0.00003749
o.0203m43

0:s7961666
0.49936333
G.10620320
o. 7ss47673
o.oo149232

%%!%
o.0203m43

0:32639333
0.62626217
0. 1W320
O.72S47673
o.m149232
0.01927499
o.o?lgo407
o.0203m43

Hmfl Square

0:76s791s4

F Valua

4.11
31.20
24. S7

5.25
3s. 64
0.22

M
l.m

FV81~

.

:::
5.2s

3s.64
0.07

::
1.00

F ValW

.

::

$%

0:95
0.59
l.m

F Valw

36:66

Pr>F

0.0493
0.0001
o.000~
0.0094
0.0001
o.sa3s
0.2747
0.9962
0. 37s9

Prs F

Okool
O.0001

::E
0.9293
0.6792
0.s61s
0.37s9

Pr>F

O:ooo1
0.0001
0.0094
0.0001
0.9293
0.39s9
0. S61s
0.37s9

Pr>F

0:0001
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mPERMuoE TARLARLgss S’rwf

STATI~CALANALVSIS W WA
1246 -y, H8- 25.1886

cl LlnoBrMdols ~~

~ Variable:UI.C2W

~ 8qUUW F Valua Prs F

1 1.so26mo 73.s2 O.0001
0. S983875 27.06 0.0001
0. 78S47673 38.64 0.0001
0.00149232 0.07 0.9293
0.01827488 0.9s

:
0.39s9

R%%%i%!
0.01180407 0. S9 0.s61s

2 O.omm 1.00 0.37s3

Tats of Hypovma using th Typa ZII0S for3U8JE(~ )Umermrtmlll

Sours OF

1
sawrcE

.:

T for HO:
Pa~ E$timmti

C-604 - IFWIW ~.18136MS -0.40
C-317 - ItQOIUi
C-604 - C-317 ‘ J:= -:::

PhM SW- F Valua Prw F

0.62626217 0.80 0.3864
0.32639333 0.3246
0.10660320 %: 0.8738

Pr > ITI Sti E= of
Estillm*

0.6893 0.4s028604
0.4s028604

:G 0.46028604

.

,
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LOP2MMI02 TAELTAELVSJS S7uoY
12:46 ?bnd*. M8m 25, 19%

=ATI=IC4LANALYSISW ONA

-I Llnur -1s ~

man Square F Valua Pr*F

o.68461010 11. s1 O.0001

0.0s079806

31

40”

n

R-Square

0.888183

~“,v.

-102s.115

Ib8tl SqJ8?9 F Valu, Pr*F

HEmrr
3ECUSNCZ
GENOER

0.48264217
0.48M6860
0.293s46s8
0.08133202
0.82134304
0.04420826
1. 0444%47
0.01173212
0.02148s44

9. so
9.62
s. 78
1.60

0.0037
0.0004
0.0209
0.2143
0.0001
0.4266
0. owl
0.7948
0. 6S60

SEQUENUE=G2NOER
ymgJJsm%ENoER )

~OER

16.17
0.87

20.66
0.23
0.42

murlsqu8m Pr>F

UEIQIT . .
0:0006
0.0209
0.2143
0.0001

_——

GmoER
Smm=%mm
stJw~32wR@6EmER )

0.437B 9.01
0.29334ss8 s. 78
0.0813s202 1.60
o.821a 16.17
0.04790080
0.01s98328 :::
0.0328s227 0.65
0.02148844 0.42

0.3980
0.7318

:: E

Fiiookr
PRoowT’%mo2R
kfEIGHT=PRO~

Ibafl swam F Valua WWF

HEIGHT
32W2NCE 0:432s3319

o. 36703M3
0.0813S202
0.82134304
0.04780090
0.02077807
0.03283227
0.02148844

8:91
7.23

0:0006
0.0104
0.2143
0.0001
0.3980
0.6670
0.6282
0.6S60

3im’cE%moER
su8JmmEwGmERl

1.60
16.17
0.94
0.41
0. 6S
0.42

PERIOO

nsIWmROOKr

PhM Squaro F Valua Pr*F

HEIGHT
.SEWEK2 0:82s5s2s9 16:2S 0:0001
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LOPERMIOE&At?L &X STUOV
12:46 Mondsy, M 2s, 1996

=ATI~CU MALKIS OF OATA

08pukmt Varisblo: LOIAX

1.
sEaw==wmR

1.95231056 ~: O.wol -

SU6JE(=WW=MEW 1$
0.66461516 O.mol
0.62134304

PERIOO
16:17

2“
O.0001

o.047900m 0.34 0.3900
2 0.02077W7 0.41 0.6670
2 0. U65227 0.65

X?& 2 0.02148944 0.42 :s

w

SE9UEN= ;
sEalENE%ENm 2

hsn Squsm F Vslus Pr>F

0.36705443 0.45 0.5128
0.45253519 0.55 0.5663
0.0s135202 0.10 0.9062

Tfor H& * * pi Sti Em of
Estllssts Estims*

-- IPUOIIM y161 4.63
C-317- IFUOIW

0.5353 0.71164297
0.25 0.6014 o.nwwn

C-604 - C-317 ‘ -Ok541376 -0.66 0.3649 0.711 s4297 I
I

‘1.
,

.
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LOPERMIOE&Ulk &SC SIUW
12:46Rmrlay,HWch2s, 19%

WATISTICU ANU.YSISOF WTA

ALJc’#J AmNF Oux” l?ux IcELr’1

IAUCINF
k-

A:G604
SK-317
c: rmIIN

-t
t’b+ost

AmINF Ka.n TuWi. .

Non-9st

9
PERIOD Wcnac

ElmAuclL# AUUNF Oux llwc

FQIAIE

GmoERwcT& MJCINF



, LOPERAMIDE TABLETS AND CAPSUL~ STUDY

MCPIExL ~OTOCOL BS-134

lW)A 20-606
APPENDIX C (GENDER& WEIGHT)

MODEL THREE:

y = sequence
Gender
Sequenbe*Gender
Subject(Sequence*Gender)
Period
Product
Product*Gender
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LmERAMIoETA9A9 Vsclsc SnJw
12:46 Fbndsy. nsdl 25, 1996

STATISTICALANALYSISW MTA

- %usm F Vslus Pr*f

0.66671935 24.60 0.0001

O.omm%

c. v.

5.526649

R+usn

0.944406

Ihsn Squsm

o.m61063
0.02525092
0.003M451
o. %33%9
o.00041m3
0.20303619
o.w20513g

F Valw Pr>F

SEUKE

SECWCE%ENOER
9JaSul#sEmPGENoER)

:.:

0:14
35.44
0.02
7.47
0.06

0.0001
0.0828
lpl#

0:9850
0.0017
0.9274Pmum%ENm

Ibsnsqusra F Valus Pr*F

SECUENCE
mm

0.76116452
0.06565092
0.003644s1
o. 9633SU9
0.000S97S
0.20303619
o.oom5139

2s.74
3.16
0.14

35.44
0.02
7.47
0.06

0.0001
0.0s22
0.2685
0.0001
0.9705
0.0017
0.9274

sEcumcE%Euw
slJEJ#sEcNmu)ER )

noum%mm

Mssnsqusm F Valus Prwf

SEWENCE
GENDER
SEQWNCE%ENOER
SUWE(SE@WGENOER)
PERIOO

0.75617645
0.06593636
0. W3M451
o. %339449
0.0005B975
0.20303619
0.0Q205139

27.69
3.16
0.14

35.44
0.02
7.47
O*O6

O.owl
0.0S26
0.26s5
0.0001
0. 976s
0.0017
0.9274

PROCUCT
mmJm%ENoER

?kIISqusm pr>F

SEcua’cs
GENOER
SEQUENWGWER
SU6JE(SECWN%ENOER)
PERIOO
PmolJCT

0.8WM09
0.07701964
0.003s4451
o. %339449
o.@056975
0.20303619
o.m205139

3p&

0:14
:g

.

O.oml
0.0997
0.6685
0.0007
0.9765
0.0017
0.9274

7*47
O.oemcucmENoER

.

00 LMH23



. ..

WPERMIOSTMLfML&S STLfOV
12:46 mndsy. nsmtl 25, 19%

3TATISTICU bJUYSIS OF OATA

GENOER “1
..

S2cumcf””
SEQJEWS%ENOER :

T forHo:
P~ Esti61st9 %~

C-6a - Imotw 4.16761726
C-317 - ImIUl

-3.53
-0.1491604S

G604 - C-317
-3.13

-0.016656s1 -0.39

I

M8nsqusm F Vahm Prw F

0.065s3636 0.7666
0. 7s61764s M 0.4703
0. 0036usl 0.00 0.9960

Pr * pi stdd~tiof

O.mlo o. 047s928s
0.0031 0.047S9285
O.697O 0. C47592S5
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LomWlmE T’A&EJS VS4JSI.IU STuoY
12:46 mluhy, fmdl 25. 1996

Statistic ANALVSISOF OATA

SEOUENC2
.. GENOER

sEcuENcE%EmER
SIJSJE(SECUEN%ENWR)
PERIOO
PROOLC7
P~

si@’uxwma
SLJSJE(SECUEN%ENOER)
PERIOO
PROOUCT
mOwcmmm

SEQUENE
GENOER
SEQUENCE%ENOER
~8J~SEQLIEN%ENOER)

PlimucT

GENOER
sEcuENmGENm
SUSJE(SEWEWEMER)
PERIOO

HBulsqu8m F Valua Prw F

29 0. S3364016 26.26 0.0001

42 0.02032914

71

*-

O.wml

.

OF

2

;
“la
2

:’

Of

:

1:
2
2
2

w

2

;
18
2
2
2

OF

2

;“
18
2

:

C.v.

4.40116S

ban Squ8m

O.65%2945
0.09471764
0.022 s5144
o. 77s96666
0.00447176
o.02n3348
0.00003749

r’INrl SqUam

o. 6637s6s3
o.094n764
o. 022ss144
0.77 S96666
0.-s0
o.02n334a
0.00003749

MMllsquWW

Mm Squ8m

0.7s191366
o. 0s7s6962
o. 022ss144
o. ns%666
0.00444330
0.0271334s
0.00003749

F Valug

32.24
4.66
1.11

3s.17
0.22

:::

F Valm

y::

1:11
36.17
0.22

:::

F Valm

31.23
4. 7s
1.11

3a.37
I/g

0:00

F Vahm

36.99
2.63
1.11
36.17
0.22

W

Prw F

O.0001
0.0366
0.3393
O.ml
0.603s
0.2742
0.99s2

Pr>F

O.0001
0.0366
0.3393
0.0001
o.m46
0.2742
0.9962

Pr>F

O.0001
0.03s0
0.3393
0.0001

::%
0.99s2

Pr>F

O.mol
0.0998
0.3393
0.0001
0.8046
0.2742
0.9932



LOPEWUOE TASLCK VS C4PSULE SllJOY
tOIEIL -134 12:46 Pbday, F18?el2s, 19%

STAT’KHCAL ANALYSIS OF OATA

6moral Linear Hodols ~IJM

-- V8riabl.: UWx

29

42

m“
R-Square

0.627050

SEQUENCE
GENOER
SEGWNCE%ENOER
SWE(SECWEWGENOER)
PERIOO

SEWENCE
GENOER
SECUWE%ENOER
9JEJ~sE@JEW=oER)

SEOUENCE
GEMOER
SEWENCE%ENOER
SlJ31J~SEWEN%ENOER)

PRooucr

SEWEWE
GENOER
SECWNCE%ENKR
SU93JtN~SE(NEN=WOER)

wan Square F Valw Pr>F

0.623M601 12.62 0.0001

0.04940337

C.v.

-1010.934

.. - -.. .
F9arl aquam

O. 52 S51924
o.01705s39
0.02666107
o.awa4470
0.04420626
1.-9647
0.01173212

* Sqm

o. s22a7a9a
o.01705s39
0.02666107
o.aw04470
O.03767S09
1.-9647
0.01173212

h squUW

o.s42aoa24
0.016~12
0.02666107
0.01964470
0.03767S09
1.-9647
0.01173212

MMn Squaro

o. 666s0746
0.00206762
0.02686107
o,awawo
o. 03767s09
1. W9647
0.01173212

F Va Iua

10.64
0.3s

1:::
0.69

21.14
0.24

F Valuo

10. s
0.35
0. S4

16. S9
0.76

21.14
0.24

F Valw

10.99

&
16.59
0.76

21.14
0.24

f Valw

13.33

::E
1:.;:

21:14
0.24

Pr>F

0.0002
0. S600

M&l
0.4163
0.0001
0.7897

Pr>F

0.0002
0.s600
0.s644
O.0001
0.4726
0.0001
0. 7a97

PrBF

O.0001
0.s6s4
o. W4
O.0001
0.4726
0.0001
0.7097

Pr>F

o. ml
0.6281
0.s644
O.oml
0.4726
0.0001
0. 7s97

.

—-
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(- LOPERAMIDETAE~S VS UPSULE S7UDY
HUtEIL =134 12:46 f’k!ftd~y, Ms* 25, 1996

STATI~CAL ANALYSIS OF MTA

Sours

Ucdel

Em

Co~ Tots 1

29

42

71

R-square

0.8970s0

scurQ

SEQUE?KE
GENDER
SEQ.JENCE%ENDER
:J:;SECUENW4DER)

PROcccf
PRODUCl%ENOER

sw-

Sw.mfx
GENDER
SEQUENCE%ENDER
~fW:SEWEN%ENDER)

PRooucr
PRWKPUNDER

soum

SECXKNCE
GENDER
SECXJENCE%ENDER
SU8JE(SECUEWGENOER)
PERIOD
PRootKr
PROCY.JCPGENOER

scv-

SEQJENCE
GENDER
SECUENCE%ENOER
SU8JE(SEWEN%ENDER)
PERIOD

P~DER

ksn SqUam F Value Pr>F

0.62344601 12.62 0.0001

0.04940337

c. v.

-1010.934

mean swam

0. S2551924
0.01705539
0.02688107
0.81984470
0.04420826
1.04449647
0.01173212

Meansquare
0.52287898
0.01705539
0. 02WI07
o.a~984470
0.03767609
1.04449647
0.01173212

Man Squar’ts
0.54280824
0.01668612
0.02688107
0.81984470
0.03767609
1.04449647
0.01173212

Man Square

0.668S0748
0.00208762
0.02688107
0.81984470
0.03767509
1.0449647
0.01173212

F V~lu~

10.64
0.35
0.s4

16.59
0.89

21.14
0.24

F Value

10. s8
0.35
0.54

16.59
0.76

21.14
0.24

F Value

10.99
0.3
0.54

16.59
0.76

21.lb
0.24

F Value

13.53
0.04
O.*
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NDA: 20-606 Submission Dat~

‘( ‘“Loperamide HC1/SimethiconeChewable Tablets qbfl%y

IMODIUM AWANCHM
2mg Ioperamide HC1/125mgsimethicone

SEmss?c McNeil ConsumerProducts Company

TvDe of Submission: Bioequivalence study to supportapproval of a chewable tablet
dosage form

OCPB Reviewe~ Philip Colangelo, Pharm.0., Ph.D.

SY!M2sk:” “
----

In this submissionthe sponsorincluded one study (Biostudy134) which assessed the
in vivo bioequivalenceof loperamide between the proposed marketing (i.e., production
batch size) and clinicaltrials formulations of the Ioperamidekimethicone chewable tablet
and also evaluated the bioavailability of these two formulations relative to the 2mg
lMODIUM@ capsule. The results are summarized as follows:

Biostudvf34 (Protocol 84-4281 “A Comparison of the Pharmacokinetica of the Two
Formulations of Loperamide/Simethicone Chewable Tablets (C%04 and C-31+7) and lMODIUM@
Capsules Administered in the Fasted State to Healthy Adults”

.

The study design was a randomized, 3-way crossover in 24healthy male (n=12) and female
(n=l 2) subjects in which each subject received the maximum daily Ioperamide (8mg) and
simethicone (500mg) doses with the following treatments on three different occasions separated
by a 1 week washout period: marketing tablet (Lot #C-604-3J) x 4 tablek; clinical trials tablet (Lot
#C-317-5C) x 4 tablets; lMODIUM@ 2mg capsule x 4 capsules. Mean Ioperamide plasma
concentrations and pharmacokinetic parameters were nearly identical for the proposed marketing
and clinical formulations. The 90°~ confidence intervals for AUC(tlqc) (90.8%, 106%), AUC(inf)
(93.1%, 107%), and Cmax (87.4%, 108%), using the 2 one-sided teak, were ~in the 80% to
125% range for the comparison between the proposed marketing and clinical formulations.

The pharmacokinetic comparisons (i.e., using 90% bioequivalence confidence intervals) between
the chewable tablet formulations with the capsule indicated that while the extent of total
Ioperamide absorption was equivalent (i.e., 90% Cl. for AUC(inf ) (88.0%, 101%) for both
chewable formulations), the rate of absorption was slower and maximum Ioperamide
concentrations were lower for both the proposed marketing and clinical tials chewable tablets

(i.e., Tmax prolonged by -45%, Cmax reduced by -30% for both chewable formulations). Both
-.

the rate and extent of absor@on were significantly less during the first 8 tol O hours following
chewable tablet administration (i.e,, 90 ‘h Cl. for AUC(tlqc) (78.2°~, 91 .4°~) for marketing vs

capsule, (79.7%, 93.20A) for clinical vs capsule; 90% Cl. for Cmax (61 .8%, 76.40A) for marketing

vs capsule, (63.6°t6, 78.7°~) for clinical vs capsule). The sponsor noted that this slower rate and
lower extent of absorption for the chewable tablet suggested that more Ioperamide remains locally
in the gastrointestinal tract at the site of action.

The sponsoralso performedthe USP in vitro defoaming test on the proposed marketing
and clinical trials chewable tablet formulationsto measure the functional ability of
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simethiconeto mllapse bubblesproduced by a foaming soap solution
(lg@Xp&%_ 10Omlwater). For simethicone tablets, the specificationis ~

411currently marketed simethiconeproductsare =Iuated
for their antiflatulantactivityusingthis test. For this submission,the sponsorperformed
(1) the standard in vifm defoamingtest on crgshed tablets,

“I he modfied test on whole tablets was—
~erformed at the suggestionof the Agency. The results areas follow
~

\

\
~

In conclusicm, the resultsfrom Biastudy 134 indicated that the proposedmarketing
chewable tablet formulationof loperamide/simethiconewas bioequivalent (i.e.; with
respect to Ioperamideabsorption)to the formulation used in previoulymnducted clinical
trials. In addition, althoughthe extent of total Ioperamide absorptionfrom the two
chewable tablet formulationswas equivalent to that of the capsule, the rate of
absorptionwas significantlyslower for the chewable tablets, resulting in significantly
lower maximumloperamideplasma concentrations. This would be expected since
absorptionfrom the chewabletablet requires tablet particle disintegrationand
dissolutionto occur,whereas, absorption from the capsule would require only
dissolution. The resultsof the USP in vitro defoaming tests indicatedthat the
antiflatuientactivityof simethiconewas similar and within the limitsof acceptance for
the proposed marketingand clinical trials chewable tablet formulations.

General Comment:
1.”Since 12 males and 12 females were studied in Biostudy134, it is recommended
that the sponsorperforman analysis of the Ioperamide pharmacokineticdata by gender.

Recommendation:
The Office of Clinical Pharmacologyand Biopharmaceuticshas reviewed Biostudy 134
and the in vitro defoamingtest results submitted in this NDA and found them to be
acceptable. Comment1 is of general nature and maybe conveyed to the sponsoras
deemed appropriate..
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Backwound:
The sponsor has submitted this NDA for the combination of Ioperamide HCI
2mg/simethicone 125mg as a chewable tablet. It is intended to be marketed as an OTC
product for the control of acute episodes of diarrhea, including Traveler’s diarrhea, and
associated gas symptoms such as abdominal pain, bloating, and cramping. Both
Ioperamide and simethicone have been previously approved for OTC use - Ioperamide
(Imodium A-D@) is available as 2mg caplets and 1mg/5ml liquid; simethicone is
available in tablet and liquid form as a single-ingredient product or in combination with
antacids. The maximum approved daily OTC doses are 8mg for Ioperamide and 500mg
for simethicone. The proposed labeling for Imodium ADVA/VCE/X tablets follows these
same dosing guidelines, i.e., maximum of 4 tablets/day. Loperamide has also been
approved for prescription use as 2mg hard gelatin capsules (lmodium@).

Oral absorption for both drugs is minimal and it is postulated that they exert their
pharmacological &fects locally within the gastrointestinal tract. However, assessment
of the in vivo bioequivalence of Ioperamide formulations has been based on the
measurement of Ioperamide plasm”aconcentrations following maximum doses of 13mg.

The i? vivo bioequivalence of simethicone (an inert silicon polymer) cannot be assessed
by conventional assay methods since silicon polymer does not appear to be absorbed
systemically. Simethicone appears under the FDA monograph for Antifiatulent Products
for OTC Human Use (21_CF~ 332) and is therefore generally recognized as safe and
effective. Although th~ assessment of simethicone bioequivalence may not be
necessaty, the antiflatul=activity of simethicone formulations can be evaluated in vitro

using a USP defoaming test. For simethicone tablets, this test is a measure of the
functional ability of crushed tablets to collapse bubbles produced by a foaming soap
solution (1g octoxynol-9/l 00m1 water). The specification is

‘-fill currently marketed simethicone products are evaluated using this test.
<—

P~evious discussions were held between the Divisions of Biopharmaceutics,
Gastrointestinal Drugs/Coagulation Products and the sponsor regarding the issue of
adequate assessment of bioequivalence of simethicone in this combination tablet. The
sponsor’s original proposal for this NDA submission was to evaluate the
pharmacokinetics of Ioperamid.q N/sing a previously validated=~ethod and to
assess simethicone activity using the standard in vitro.defoaming test. on crushed
tablets. The FDA responded with 5 suggestions, which were initiated by the Div. of
Biopharm., for the sponsor to consider (see Attachment 1). Of these suggestions, the
sponsor chose the first, i.e., to perform the standard in vitrodefoaming test on crushed
tablets and< :),.
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CORRESPONDENCE BETWEEN FDA AND
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1. Biostudv 134 [Protocol 84-428X “A Comparison of the Pharmacokinetics of the
Two Formulations of Loperamide/Simethicone Chewable Tablets (C-804 and C-317)
and IMODIUMQ3 Capsules Administered in the Fasted State to Healthy Adults”

Volumes: 7,8 of 27 m: ~400~5 to ~O0378B
/

Investigator & Location: ~ “%

.

~tudv Dates: 1/9/95 to 4/22/95

QQkQw
The primary objective of this study was to evaluate the in vivo bioequivalence of
Ioperamide between the proposed marketing (C+04) and clinical trial (C-317)
formulations of the loperamide/simethicone chewable tablet in healthy volunteers. In
addition, the bioavailability of Iopeiamide from these two chewable tablet formulations
relative to the commercially marketed lMODIUM@ capsule were compared in the same
group of subjects.

Formulations:
Loperamide/Simethicone Chewable Tablets - 2mg Ioperamide HC1/125mg
simethicone; Lot #C404-3J - Production Batch Size of the Proposed Marketing
Formulation; Control No. Z-4104.

Loperamide/Simethicone Chewable Tablets - 2mg Ioperamide HCW25mg
simethicone; Lot #C-317-5C - Clinical Trial Formulation; Control No. Z-4105

lM-ODIUM@ Capsules (Janssen) - 2mg; Control No. 24108

The major difference between the marketing and clinical formulations was that the
marketina ~ t used Simethia ne ‘—~and the clinical tablet used Simethicone

1 See Appendix 2 for the quantitativeL
comparison of the two chewable tablet fo~a~ons. --

Methods:
The study design was a randomized, 3-way crossover in 24 healthy male (n=12) and
female (n=l 2) subjects in which each subject received the maximum daily Ioperamide
(8mg) and simethicone (500mg) doses vith the following treatments on three different “
occasions separated by a 1 week washout period:

Treatment A = marketing tablet (Lot #C-804-3J) x 4 tablets
Treatment B = clinical tablet (Lot #C-317-5C) x 4 tablets
Treatment C = lMODIUM@ capsule x 4 capsules



(- The subjects fasted for at least 10 hours prior to and for 4 hours after dosing. The
lMODIUM@ capsules were administered with 200ml of water. For adminsitration of the
chewable tablets, the subjects were instructed to thoroughly chew and swallow the
tablets, then swish 200ml of water around the mouth to remove any tablet particles that
may be caught in the teeth, and then swallow the water.

Plasma samples were collected at O (predose), 0.5, 1, 1.5,2,3,4,5,6,8, 10, 12, 15,
24, 30, 36, and 48 hours postdose for determination of Ioperamide plasma
concentrations.

i
i

I
i
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Results:
In Appendix 2, the individual plasma Ioperamide concentration-time data and
pharmacokinetic parameters are provided for each treatment in Tables 1 through 3 and
5 through 6, respectively. The results of the statistical analyses for both untransformed
and log-transformed data and Westlake’s 95°A confidence intewals are also provided in
Tables 7 throughl O of Appendix 2.

The comparison of mean plasma Ioperamide plasma concentration-time profiles are
illustrated in+igures 1 through 4 far thethree treatments. The mean pharmacokinetic
parameters are summarized in Table 1 and the statistical results are summarized in
Tables 2,3, and 4.

Table 1 shows that the mean pharmacokinetic parameters are nearly identical for both
the proposed marketing and clinical formulations and Figures 1 and 2 illustrate that the
mean plasma Ioperamide concentrations are nearly superimposable. As shown in
Table 2, the 90% confidence intervals for AUCTLQC [90.80A, 106&), AUCINF (93.1 %,
107?40),and Cmax (8?.4%, 1080A) were all within thel tange for the
comparison between Ihe proposed marketing and clinical tormulatlons. The sponsor
concluded that the two formulations are bioequivalent.

For the comparison between either the proposed marketing or clinical chewable tablets
and lMODIUM@ capsules, Figures 1, 3, and 4 show that the mean Ioperamide plasma
concentrations fallowing either chewable tablet formulation were lower than the
capsules for up to 10 hours postdose. The ANOVA detected significantly lower
loperamide concentrations from 0.5 to 8 hours postdose for both chewable tablet
formulations (p < 0.05). As shown in Table 1, the mean AUCTLQC values for either
proposed marketing or clinicai chewable tablet formulations were reduced by -14°A vs
the capsules, while the mean AUCINF values differed by only -50A. Consistent with
these findings, the 90°A confidence intewals for the comparison of AUCTLQC between
either of the chewable tablet formulations and the capsule fell outside of the —

“ acceptance range for bioequivalence (i.e, Table 3: (78.2?40, 91 .4°4) for m~eting
=psule; Table 4: (79.7%, 93.2%) for clinical vs capsule). However, the 90%
confidence intervals were within the acceptance range for the comparison of AUCINF
for both chewable tablet formulations and t~e capsule (i.e, Table 3: ; for
marketing vs capsule; Table 4: , ~)for clinical vs capsule)~n Tmax
estimates were -45% longer for ~ble formulations than those following
capsule administration and mean Cmax values were -30°A lower. The ANOVA
detected significant differences for Tmax between either chewable formulation and the
capsule (p < 0.05) and th 0~dence intervals fell outside the accep
for Cmax (i.e., Table 3:~ _ I for marketing vs capsule; Table 4:

.
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fdr clinical vs capsule). The mean estimates for KELM and T!! were also

smrsn&lly different between the two chewable tablet formulations and the capsules (p
< 0.05). The sponsor concluded that the chewable tablet formulations (proposed
marketing or clinical) and the lMMODIUM@ wpsules were equivalent with respect to the
extent of total Ioperamide absorbed (i.e., AUCINF), but that the rate of Ioperamide
absorption from either chewable tablet formulation (i.e., Cmax, Tmax) was slower than
the capsules. The rate and extent of absorption was significantly less during the first 8
to 10 hours following tablet administration. The sponsor also noted that this slower rate
and extent of absorption for the chewable tablet suggested that more Ioperamide
remains locally in the gastrointestinal tract at the site of action.

Conclusions:
The results from this study of 12 male and 12 female volunteers fulfilled the sponsof’s
primafy objective, i.e., the proposed marketing chewable tablet formulation of
loperamide/simethicone (Lot #C-604=35j was bioequivalent to the formulation used in
previouly conducted clinical trials (Lot #C-317-5C).

As a secondary objective, the sponsor also compared the pharmacokinetics of the
chewable tablet and lMODIUM@ capsule formulations. Although the extent of
Ioperamide absorption from the two chewable tablet formulations was equivalent to that
of the capsule, the rate of absorption was slower for the chewable tablets, resulting in
lower maximum loperamide plasma concentrations. This would be expected since
absorption from the chewable tablet requires tablet particle disintegration and
dissolution to occur, whereas, absorption from the capsule would require only
dissolution. The rate and extent of Ioperamide absorption was significantly less from
the chewable tablets during the first 8 to 10 hours postdose when comapred to capsule
administration. Also, the mean Ioperamide TIA estimates following chewable tablet
administration were found to be statistically longer than that following capsule
administration. These results indicated that the chewable tablet and capsule
formulations are not bioequivaient.

APPEARS THISWAY
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6.3.1 LoperamidePharmacokineticParametersfrom BioavailabilityStudy 134
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LopemmideHC1/SimathiconsChowsbleTablets
NDA 20-606
McNailConsumerProductsCompany

Zihle Z
Table6.3.2 Comparisonof ProposedMarketingand ClinicalFormulationsof

the Loperamide/SimathiconoCh@wableTablst

Mean (A SD) CV%

Marketing Clinical 90% Confidenos
Formulation Formulation Intervals Power

Parameter C-604-3J C-31 7-SC (2 one-sided t-teats) Pr>lTl %

AUC 20.67
*-. (7.68)

37%

AUCINF’ 27.18
(9.33)
34%

CMAX 0.95
(0.37)
39%

Geometric Means

iAuc 18.54

. IAUCINF 24.99

LCMAX 0.86

20.88
- -(7?83)

38%

27.47
(10.06)

37%

0.99
(0.42)
42%

18.89

25.08

0.88

80.8 to 107 0.8353

91.9 to 106 0.8020
.

83.0 tO 109 0.6499

.

90.8 to 106 0.$807

93.1 to 107 0.9252

87.4 to 108 0.6487

98

100

73

99

100

87

--

c+owwa

06 000018

.



LoperamideHC1/SimethiconeChewableTablets
NDA 20-606
McNeil ConsumerProductsCompeny

Table 6.3.3 Comparisonof Loperamide/SimethiconeChewableTablets
(ProposedMarketingFormula)and lMODIUM~ Capsules

Mean (A SD) CV%

Chewsble 90% Confidence
Tablets lMODIUM~ Intervals

Parameter C-604-3J Capsules (2 one-sided t-tests) Pr > ITI Power

AUC 20.87a-.
(7.68)
37%

AUCINF” 27.18
(9.331
34%

CMAX 0.95
(0.37)
39%

Gaometric Means

LAuc 18.54

. IAUCINF 24.99

LCMAX 0.86

24:12
i8W)’ “
37%

28.90
(10.30)

36%

1.36
(0.54)
40%

21.93

26.53

1.24

78.6 to 92.7 0.0014

87.4 to 101 0.1441
.

60.8 to 79.3 0.0001

78.2 to 91.4 0.0008

88.0 to 101 0.1426

61.8 to 76.4 0.0001

100

100

94

99

100

87

-’ -

06 0000!9

. .
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Table 6.3.4 Comparison of LopemmidelSimenhiconaChowablaTablets
(ClinicalFormula) and IMODIUMQ Capsulaa

Mean (A SD) CV%

Chewable 90% Confidence
Tablats lMODIUM~ Intervals

Parameter C-317-5C Capsules {2 one-sided t-teats) Pr > ITI Power

AUC 20.80
a- (7.93)

38%

AUCINF” 27.47
(10.06)

37%

CMAX 0.99
(0.42)
42%

Geomat~c Means

IAuc 18.89

. LWCINF 25.08

LCMAX 0.88

24.12
-(8.874 .

37%

28.90
(10.30)

36%

1.36
(0.54)
40%

21.93

26.53

1.24

79.5 to 93.6

80.4 to 102

63.3 to 81.8

79.7 to 93.2

88.0 to 101

63.6 to 78.7

0.0026

0.2235
.

0.0001

.

0.0025

0.1689

0.0001

100

100

94

99

100

87

06 0UO020
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2. In VitroDefoaming Tests for the Release of Simethicone From the Chewable Tablet

(

Formulations Used in Biostudy 134 Proposed Marketing (C-604-3J); Clinical Trials (C-
317-5C)

Volumes: 7 of 27 PM,: 06-000039to 06-000044

Introduction:
The in vivobioequivalence of simethicone (an inert silicon polymer) cannot be assessed
by conventional assay methods since silicon polymer does not appear to be absorbed
systemically. Simethicone appears under the FDA monograph for Antiflatuient Products
for OTC Human Use (21 CFR 332) and is therefore generally recognized as safe and
effective. Although the inviw assessment of simethicone bioequivalence may not be
necessary, the antiflatulant activity of simethicone formulations can be evaluated in vifm
using a USPdefdaming test. For simethicone tablets, this test is a measure of the
functional ability of crushed tablets to collapse bubbles produced by a foaming soap
solution (1g octoxynol-9/l 00m1 water). The specification is a i

All currently marketed simethicone products are evaluated using mm test.
2

c—

Methods:
T~onsor petiormed (1) the standard in vih defoaming test on crushed tablets, and

T&.
‘ The method and specifications for both

-seal by the—sponsorare provided in Table 1,and were in compliance with that
outlined in the USP official monograph for simethicone products. The tests were
performed by two different analysts to show reproducibility of the method, which
requires judgement to note the time for a whole intact tablet or crushed sample to clear
the foaming soap solution. Three determinations of defoaming times were made by
each analyst.

Results:
The defoaming times for both tests with crushed tablets and whole intact tablets are
provided in Table 2. The mean defoaming times for the crushed tablets were similar
between the two formulations and did not exce ~ The mean defoaming
times for the whole tablets were also similar for the p-d marketing and clinical
formulations, but were ~ than that for the crushed tablets. However,
these defoaming times f~who=tabletg.rnained well within th~
specification. The sponsor noted that the’ j defoaming times for t~ntact
tablets was to be expected. For a given analyst, defoaming time determinations were “
remarkably consistent for the crushed tablet test and slightly more variable for the whole
tablet test.



Conclusions:>.

(_ The results of the USP in vitro defoaming tests, either with crushed tablets or whole
intact tablets, indicated that the antifjatulent activityof simethicone was similar and
within the limits of acceptance for the proposed marketing and clinical trials chewable
tablet formulations.

a .-,
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LoperamideWWmethicone ChawableTablets
NDA 20-606

7&kk ~’””erWWS comw

6.6.2 ProposadDefoamingTest Method ●nd Specificationsfor Ra!easa

DosageForm: LoperamideHC1/SimetilconsChewableTablet

Strength: 2 mg Ioperamids HCI 1125 mg simethicone

. Sample: r
Medium:

Voiuie: - “
I

IMedium Temperature:

Apparatus:
\

Shaking Spead:

Shaking Time:

‘—————.
Calculation of Defoami~z Tim~

Defoaming Time;
/

ta

t,
1

I
. I

Specification:
-

Not more than @r defoamingactivity of simethicone
tablat formulatic&&

--

.

C-u/&/&l

06 000041
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Lomfm* ~U~eOIM Chewde Tabbte
NOA 20406
McNeil Conauner PmductaCompeny

I

.

---.’

I
i

_7’’&Lle Z s
*

Table6.6.3 Jn Wtm Dofoaming Rsaultafor the Loperamide/
$imethkoneCh@wableTableta

Analyet1 An8iyet2
DefoamingTime DefoemingTime

SAMPLE (eecondal Ieeoonde)

Proposed MarketingFormulation (
C-604-3J Meen 3.8 >e% 2.4
CruahadTablet

.
ClinicalFormulation
C-317-5C ‘ Wa8n--4.3 Mere- 2.1
CrushedTablet

ProposedMmimtingformulation f’ ~

C-604-3J I&n 14.6 Meen 10.6
Whole Tablet

-----

ClinicalFormukion
— -

C-317-5C
3

Meen 16.0 Meen 11.7
WholeTablet

c.606/$6/u

,.
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“APPENDIX 2:

LOPERAMIDE HCL/SIMETHICONE “
CHEWABLE TABLET FORMULATION COMPARISONS:

/ PROPOSED MARKETING (C-604-3) VS.
CLINICAL TRIALS (C-317-5) ‘

.

-.



Loperamide HC1/Sirnethicone Chewable Tablets
NDA 20-606
McNeilConsumer ProductsCompany

H. Investiaatkmal Formulatio~ NDA Unit
Formula

lnaredien~t C-604-3Z
~- jmaJtableQ

+operamide HCJUSP

.XicrocmXallin@ CSIIIUJOSO“NF I

--> - “.
SimMic~

~sorbjtof~
>Xtrates NF
~ribasic Calcium Phosohate NF

( ‘x,

.’saccharirl “Mum LJSP ‘~

c

firibasic Ca]cium Phosphato NF
Total Unit Weigh@

I

I

I
I
I

1
j

1
--—... .Variation in quantities of all excipienta ma? be_ ; 9%.

2 Project Code changed fromC-317toC-6W duew ● change fronfi
Simethicon~to Simethicone USP. “

,.

).
P:\CMC\6041C604tECH.RW103

.
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‘APPENDIX 2:

BIOSTUDY 134- LOPERAMIDE PLASMA .
CONCENTRATION-TIME DATA

.
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7aLle 3
LOPERMIDETABLETSW CAPWLESTWY

=MEIL 8S=134
DATABY~ MD UJE~

. . . . . . . ------------- . . . . . . . . -------
M-1*: lmnm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1

10
a - 11

12
13
14

WEC1

11
12
13

I

J
.
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‘APPEN”DIX2:

BIOSTUDY 134- LOPERAMIDE PHARMACOKINETIC DATA
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LOPERAMXDE TABLETS- cmmm SmY
MCNEILPFMYK)COLBS-13.4
SECTION4

-ml,4
Table 4.5.4 Treatment A (C-604) Product Loperamide

Pharmacokinetic Parameter Values for
Individual Subjects

LOPZRAxIDE TABLBTS W CAPS~ STUDY

MCNEIL BS-134
DATA BY PRODUCT AND StJBJS~

----------------------- pRoDu~A*c.604 ..—~—

;
3
4

5

6
7

8

9

10
11
’12

:
1
1
2
2
3
3
3
2
2
1

a
3-
1
1
2
2
3
3
3
2
2
1

13 2 2
14 1 1
15 2 2
16 1 1
17 3 3
18 3 3
20 3 31
21 2 2
22 1 1
23 3 3
24 2 2

119 1 1

I

.

06 UOOI05
413
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LOPEWMIDE TABLETSANDCAPSULESSTUDY
MCNEIL~OTOCOL BS-134
SE~ON 4

.7able 5
Table 4.5.5 Treatment B (C-317) Product Loperamide

Pharmacokinetic Parameter Values for
Individual Subjects

LOPERAMIDB TABLETSVS CAPSULB STUDY

KNEIL BS-134
DATA BY PRODUCT AND SUBJECT

SUBJECT PERIOD SEQUENCE
4-

1
2
3.
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
20
21
22
23
24

119

3
2
3
3
1
1
2
2
2
1
1
3
1
3
1
3
2
2
2
1
3
2
1
3

PRODUCT-B:C-317 ~-——.

AU= AUCXNP C14AXTHAX ~ q

I

I

4-14

#
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LOPERAMIDETABLETSANDCAPSULESSmDY
MCNEIL PROTOCOLBS-134
SECXION4

Table 4.5.6
~\=L

Treatment-C (IMODIUM) Product Loperamide
Pharmacokinetic Parameter Values for
Individual Subjects

LOPERAXIDE TASLETS VS CAPSULE STUDY

~CNXIL SS-134
DATA BY PRODUCT AND SUSJmCT

.—-- —--- ——---- ~u~:~DI~ ——-—---——.———.....————

1 2 +
2 1 3
3 2 1
4 2 1
5 3. 2
6 3 2
7 1 3
8 1 3
9 1 3

10 3 2
11 3 2
12 2 1
13 3 2
14 2 1
15 3 2
16 2 1
17 1 3
18 1 3
20 1 3
21 3 2
22 2 1
23 1 3
24 3 2

119 2 1

.—— -...

I

i

I
--

4-15
06 IJGOI07
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BIOSTUDY 134- LOPERAMIDE STATISTICAL DATA
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LOPERAMIDETABLETSANDCAPSULESSWDY
MCNEIL~OTOCOL BS-134
SECTION 4

7KLle 7
& UWAW w.a. t mammary of Statistical Analysis of

Loperamide Data

SUNMRY O? STATXSTI~ ANALYSIS 0? NON-TRANS~ DATA
LOPERAMIDE TASLETS VS CAPSOLE STUDY

MCNEIL BS-134
A:(C-604) VS B:iC~317)

m=-==-*-u=0----=u====mn==-===0nw-m=mw=m9=-nn-n------n=n

a XITLE

AU-
AUCINP

L%

TITLE

AU-
AUCINP

‘TxAx
KmN
THALF

TEST LEAST
SQUARES

MEAK.

20.66656
27.1”8262
0.950417
6.583333
0.032028
22.18586

90S CI

(90.8; 107)
(91.9; 106)
(83.8; 109)
(99.5; 121)
(93.0; 107)
(89.7; 105)

REPERENa
MAST
SQUARES

20.87844
27.47310
0.984503
5.958333
0.032000
22.77012

mNER 0?
ANOVA

0.97954
0.99577
0.73023
0.84890
0.995s4
0.98822

100*
TtST/REPERENCE

RAT~O

99.0
98.9
96.S

110
100 .

97.4

“V&

0.8353 .
0.8020
0.6499
0.1157
0.9836
0.5786

SUMXARY OF STATISTI~ ANALYSIS OF LOG-TRANSPO~ DATA
B=m===-=-==---------=-==-==---=-0---9--9-0m9-9--w----=-===-=====

TLE

K’r’LQC
tCINP
W

TZTLE

fwcTLQc
WCINF

TESTLEAST
SQUARES XEAN

_ DATA

2.919881
3.218324

-0.156600

100” RATIO
0? GEOMETRIC

tuANs

98.2
99.6
97.1

GEOKETRIC XEANq
OF Lw

RH’ERENCE

SQUaMEAN
= DATA

2.938538
3.222121

-0.127680

90S CI ON

TRANsF’ORMtD
DATA

(90.8; 106)
(93.1; 107)
(57.4; 108)

TEST
GZONETRXC

18.S391
24.9862
0.8550

PONER 0?
ANOVA FOR

TRANSFORMED
DATA

0.98618
0.99752
0.87327

BASED ON LEAST SQUARES MEANS
TRANSFORMED WUES.

REPERENCS
GEOMETRIC

18.8882
25.0813

0.8801

P
VALUE

0.6907
0.9252
0.6487

04 i,luo,

417

.

9



.

~OPERWIDE TABLETS AND CAPSULESSTUDY
MCNEILPROTOCOLBS-134
SECTION4

T’t?iL k &?
Table 4.5.8 Summary of Statistical Analwsis of

LoperarnideData

SUNMARY OF STATISTICAL ANALYSIS0? NON-TRANSFORMEDDATA
LOPERANIDE TASLZTS VS CAPSULE STUDY

MCNEIL ES-134
A:(c-604) VS CS(2XODIUM)

m====9_0=9========m*=99=0n9=9m=me=9==~99D_R-=m9=9n=09n=9w_==

RnERzua
TEST LEA8T 100’

SQUARES SQUARtS TSST/REFZRENCS
TITxJ2 nEAN.%. m RATIO

AUCTLQC
AUCIN?

TNALF

TITLE

AUCTLQC
AUCXNF

TXALF

20.666S6
27.18262
0.9s0417
6.583333
0.032028
22.18S86

90% Cx

(78.6;92.7)
(87.4; 101)
(60.8;79.3)
( 138; 169)
i77.l;88.9j
( 112; 131)

24.11844
28.89463
1.357500
4.291667
0.038580
18.30871

PWZR OF
ANOVA

0.99564
0.99781
0.94337
0.57421
0.99971
0.92850

85.7
94.1
70.0

153
83.0 .

121

V&t
0.0014 .
0.1441
0.0001
0.0001
0.0001
0.0006

SU?Q4ARYOF STATISTICAL ANALYSIS 0? LOG-TRANSFORMED DATA
r==R=*=====R=========99==-m==*m9=m==-=9=======R=99==9w99=mmw9

REFERENCZ
TSST LEAST TtsT REFERXNCS

SQUARES NEAN SQU~KSAN GEOXET’RIC GEONETRIC
!ITLE - DATA LOG DATA

KWTLQC 2.919881 3.087698 18.5391 21.9265
kUCIN? 3.218324 3.278367 24.9862 26.S324

-0.156600 0.228324 0.8SS0 1.2440

PONER OF
90t CZ ON ANOVA FOR

100” RATIO
OF GEOME~IC TRANSFORMED TRANSFORMED

‘ITLE
P

NEANs DATA DATA vALut

,UCTLQC 84.6 (78.2;91.4) 0.98618 0.0008
,UCZNF 94.2 (88.0; 101) 0.99752

68.7
0.1426

(61.8;76.4) 0.87327 0.0001

GEOMETRIC NEANS BASED ON LEAsT SQUARES NEANS
OF LOG TRANSFORMED VALUES.

.

Ob
4

Lw

4-18
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LOPHWIIDETABLETSANDCAPSULESSTUDY
MCNEILPROTOCOLBS-134
SECrION4

7Q U ?

Table 4.5.9 Summary of Statistical Analysis of
Loperamide Data

SUZ4NARYOF STATISTICAL ANALYSIS OF NON-TRANSFORMEDDATA
LOPSRAMIDETASISTS VS CAPSULS STUDY

MCNEIL BS-134
B:(C-317) VS CZ(XMODIUN)

8===-====9====**=m-wm===--w-9==u=9=-u— 9-D~9~~=-=-=x9=

a TITLS

AUCTLQC
AUCINF

KELN
TXALF

TITLS

AUCTLQC
AUCINF

XELN
TNALF

TSST LSAST
SQUARES
NEAN- -

20.87844
27.47310
0.984S83
5. 9S8333
0.032000
22.77012

90% CI

(79.5;93.6)
(88.4; 102)
(63.3;81.8)
( 124; 1S4)
(77.1;88.8)
( 115; 134)

nEFtRxQcs

S%xm=s

24.11844
28.89463
1.357500
4.291667
0.038580
18.30871

PwSR 0?
ANOVA

0.99564
0.99781
0.94337
0.57421
0.99971
0.92850

100*
TEST/R3WERENCE

RATIO

86.6
95.1
72.5

139
82.9 ‘

124

d=

0.0026 ‘
0.2235
0.0001
0.0001
0.0001
0.0001

SUMMARY OF STATISTICAL ANALYSIS 0? ~-TRANSFORNSD DATA
:9==D*=======w=-====*m0===m=u9=*mw-*=======0==9-=m===9====u-99

XTLS

UCTLQC
UCINF

ITLE

UCTLQC
UCINF
MAX

TSSTLtAST
SQUARES W

LOG DATA

2.938538
3.222121

-0.127680

100* RATIO
OF GEOXSTRIC

NEANs

86.1
94.5
70.8

GEOXETRICNEANS
OF LOG

RsrERENcE

sQuiEETnEAN
LOG DATA

3.087698
3.278367
0.218324

90% CI ON

TRANsFoRntD
DATA

(79.7;93.2)
(88.4; 101)
(63.6;78.7)

TSST
GSOMETR2C

18.8882
25.0813

0.8801

POWSR OF
ANOVA mR

TRANsFoRxtD
DATA

0.98618
0.99752
0.87327

EASED ON LEAST SQUARES MEANS
TAANSFOAMED VALUES.

RSFtRtNCS
GE~IC

21.9265
26.5324

1.2440

VALE

0.0025
0.1689
0.0001

06 000
4-19
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LOPEIWMXDE TABLETSANDCAPSULESSTUDY
MCNEILPROTOCOLBS134
SE~ION 4

7ZZh/e10
Table 4.5.10 Westlake Ss Symmetri=l Confidence Limits--- .

Wmatlalco’m 95%
Symmetrical ConfM9nc8

Ltits

C-604 V8 c-317

AUCTLQC 9.977
Aucxzm 8.691
UtAX” 16.680
TMAX- -*- 21.475

a.4as
10.437

=-=== -=== --~-==n=u====m=---

.

Wastldca ‘ s 9s%
Symwtrical Confidanc8

Ltits

C-317 vs IXODXUXO

AU- 20.492
AUCIWP 11.618

36.726
S4.085
22.922

TEAL# 33.9s1

-==----m--9=-n===*--=~*-(—~

Wmmtlalw ‘ 8 95%
Syumotrical Confidona

Limits

C-604 V- IXODID’W

AUC1’L@ 21.370
AUCIW? 12.620

39.243.
68.650
22.8S1
30.760

.

06 i10CH12
4-20
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DMSION OF GASTRO~ m COAGULATIa DRUG ~

Review of chemistry,Manufacturing,and Controls
L.

WI& 20-606 ~ 5 ~ Febmaq 21, 1997

MsxGm12 BEYzEH mkl~ ~
26APR96 OlMay96 10May96 3

Amendment (BL) 26APR96 OlMay96 10MAY96 3
Amendment {BC) 14DEC95 08JUL96 09JUL96 4
Amendment (AC) 3 ODEC96 29Ji4h197 17Feb97 5

S OF APP~ .

McNeil Consume r Products Cc4npany,
7050 carp Wll Road,

Fort Washington, PA 19034-2299

IIJDDIUM’Advanced ChewableTablets
Nm3x2przetm/W

.
● Uperamide HC1/Simethicone

!Me ~ ● None
1s

~ Antidiarrhealagent

~ Control the symptomsof diarrhea and associatedgas symptoms.

m Chewable tablet

~ Lqx=mide 2mg and Simethicone125 mg Chewable tablet

.3M0 active @redients with the followingnames:
Iqeramide hydrochloride;4-(p-chlorophenyl)-4-hydroxy-N,I+dimethvl-cy.c+
diphenyl-1-piperidintitylti~ monoh@rochloride (fi&re 1). -

Simethicone;a- (Trimethylsilyl)-b-methylpoly[q

*ue with siliconedi=ide, (figure2).

lated~ NDA 20-606

~ Biostat 111 (ChenWen-Jen)

dimethylsilylene,],



Figure 1. Loperamide hydrochloride

+

o
HO

N-CH2CH2CCON(CH3~ ● HC1

cl

‘()
o

C2$)H33CN2Moleculw Weight: 513.5

Figure 2. Simethicone and Silicon Dioxide

7H3

[1

~H~ ~Hj
CH3- si-o Si —O Si-CH~ + Si02

&H~ kH3 #H~

n= 200-350



= 20-606
Page 3

~~/-wI~:
The ~t (AC12/27/96)contains satisfactoqreqmes to our
informationrequestletter.
With these responses,the above applications no outst~tig
deficiencies/~eries regardingthe Chemistq, Manufactwtigad Control
sectionof the NDA. AcceptableEER is dated February 7, 1997.

Approval is recormendd.

AM-4A? 47 M
AM A1-Hakim, Ph.D.
Review Chemist,HFD-180

ChemistryTeam Leader, HFD-180

cc:
NDA 20-606
HFD-180/Divisionfile NDA 20-606

DISTRICTFI~
HFD-180/LTalaico
HFD-181/-/Mtmngti
HFD-180/W-Wim
HFD-180/~ffy/6-16 -97
AAH/dob F/T 6/17/97/wP: c: \wpfiles\chem\N\20606702.SAA
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DIVISION OF GASTRO~ ~
~QN D~ ~~

Review of Chemistq, Manufacturtig,and controls

wu 20-606 QWMREVIEW# 4
~ JUIY 9, 1996

QN lypg JUN 91996

QQmmEc.
Amendment(BC) =K3!UQ-~W=

26APR96
Amendment(BL)

01May96 10~y96
26APR96

3

Amendment(BC)
0*y96 10MAY96

14DEC96
3

08JUL96 0WtlI196 4

9 OF Jw~ ●

McNeil Co~ Productscompany,
7050 Camp mll Road,
Fort Washington,PA 19034-2299

WDIW Advanced Chewable Tablets

@eramide HC1/SimetMcone
None
1s

Control the symptoms of diarrhea and associated gas symptoms.

SAGE Fo W Chewable tablet

cal _ . .’IWO active ingredimts with the followtignames:
kpertide h-Uoride; 4-(p-~orqhmyl) -4-_~-N, lv-dimtiyl-a, ct-

diphenyl-1-piperiti&utyltide monoh-~oride (figure 1).

Simetficone;a- (Trimthylsilyl)-Q-methylply [oxy(dimethylsilylme)1,
mixture with siliconedioxide, (figure2).

Rela~ M-= t: NDA 20-606

UT,TSA Biostat III {C&n Wen-Jm)



20-60Q

N- page.

Figure 1. Loperamide hydrochloride

,QoHO
N-CH2CH2CCON(CHsh

CI

‘o
o

. HCI

c2@33c~@2 Molecukir Weight: 513.5

7H3

CH3– Si-o

&H3

Figure 2. Simethicone and Silicon Dioxide

~H3

I

7H3
-Si—o Si-CH3 + Sioz

6H3 #H3

n= 200-350

.



_ 20-606
Page 3

~~@/~~I@: The new revised manufacturingp~ess m ti-
process specificatio~ for I.MOD~ advanced chewable tablet, descrtid in

amendmentBC 12/14/95,are acceptable.
Approml .

& &+bbf 7b7/9{
AM A1-Hakim, Ph.D.
Review Chemist, HFD-180

.

%7> //
7

.fw’ l-..
4Brie P. Duffy, Ph.D.

cc:
~ 20-606
HFD-280/Divisionfile NDA 20-606

DISTRICTFI~

f’Acting Chemistq Team Leader

HFD-180/SFredd
HFD-181/BStrongti
HFD-180/M-~im
HFD-180/~ffy/7-17-96
AAH/dobF/T7-18-96~: c:\wpfiles\&=\N\20606607.Q



DMSION OF GASZRO~ AND CQAGUXATICW DRUG ~
Review of Chemistxy,Manufacturing,and Controls

~ 20-606 ~ 3 ~ MZly 10, 1996

JUN 91996

AsauNEQ EEYIEN m~ ~
26APR96 OlMay96 10May96 3

Amendment(BL) 26APR96 OlMay96 10MAY96 3

OF AP~ .

McNeil ConsumerPrcductsCompany,
7050 Camp Hill Road,
Fort Washington,PA 19034-2299

IMODIUl#Advanced ChewableTablets
Iqeramide HC1/Simethicone

Cde Nazwa&● None
1s

~ Antidiarrhealagent

~ Control the symptomsof diamhea and associatedgas syrqtoms.

~ Chewabletablet

~ bperamide 2 mg and Simethicone125 mg Chewable tablet

OF~ Oral

.Two active ingredientswith the followingnames:
Lqeramide hydrochloride;4- (p-Chlorophenyl)-4-hydroq-lJ,N-dimethyl-a,a-
diphenyl-1-piperidinebutylamidemonohydrochloride (figure 1).

Simethicone;a- (Trimethylsilyl)+-methylpoly [oxy(dimethylsilylene)1,
mixture with siliconedioxide, (figure2).

lated Do~ NDA 20-606

GQMSUU& Biostat III (ChenWen-Jen)

.
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Figure 1. Loperamide hydrochloride

Ho
N-CH2CH2CCON(CH3~ , HC1

cl

w“

Molecular Weight: 513.5

Figure 2. Simethicone and Silicon Dioxide

I

7H3

[1

~H~ CH3
CH3– S+O Si —O ki-CH3 + Si02

6H~ kH3 #H3

n= 200-350
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Page 3

~~TIQN/~TJSI~: The new revised appearancespecificatio~ and
the reformatfor packagelabeling for IMODIUM advancedchewabletablet are

acceptable.

4 # -W% 7h9/9d
Ali A1-Hakim, Ph.D.
Review Chemist,HFD-180

Acting Chemistq Team leader,HFD-180

cc:
~ 20-606
HFD-180/DivisionfileNDA 20-606
DISTRICI’OFFI~
HFD-180/SFredd
HFD-180/BStrongti
HFD-180/A?Q-Wim
R/Dinit: 7-17-96
AAH/dobF/T7-18-96~: c:\wpfiles\_\N\20606605.3aa
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DMSIm OF wm~ST~ AND

c

~1~ D= z~ dReview of Ch@stry, Manufacturing, and Controls

~: 20-606 m~ # z ~H: April 02, 19%

MAY 30 IS%SUR41SSIm ~ MrEs ‘

~t (BS)
CDER ASSI~ ~

m UXTER~=6 2SMAIW6 02APR96 ~

= &ADD~ss OF ~~: -

-1 QXlsx ~
7050 CaI1’p =11 ~, ~#

Wrt Washingbn, PA 19034-~99

D= PIWDUCT-:
PrOprie~:

IMODIU&Mvaced Chewable Tablets
Nonpqrie t=l?m: Lopertide HC1/S&tiimne
Code Nama/#:
C&ml.

None
TYPe/Ther.clas: 1s

~~r~ ~m: Jhtidiarrhealagent

INDI~TI~: Control the sympt~ of diarrhea and associatedgas symptom.

X@+GE -: Chewabletablet

S--: Loperamide2 q and Simethicone12!5mg Chewable tablet

_ OF ~lS=TI~: Oral

KM DIS~=D? RX d~
.

=EMICAL-: -Twoactive ingredientswith the followingnames:

Lopertide hydrotioride; 4-(p-~lorophmyl )-4-hy&oxy-N,Wtitiyl~, a-
diphenyl-1-piperiti~ut ylamidemonoh~o~oride (figure1).

Simethicone;a- (Tr&tiylsil yl)-G-methylmly [OXY(dimethylsilyl~e)1,
mixture with siliconedioxide,

(figure2) .

CCN=TS: Biostat III,Reviewer (Chen,Wen-Jm)
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F’i~e 1. Loperamide hydrochloride

\Q

o
N<H2cH2cc
‘o

.HC1
cl

o
r+9H33c~@2 Molecula Weight: 513.5

n=200-350
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REMms/ax4ENTs:
The firm has provided,in this amendment, 12nonths stabilitydata at the

ed storageconditionsand 6 months at acceleratedconditions.

=
s requested24 expirationdating for the drug product.However,

ta are not enoughto extend the expiration dating to 24 months (as
McNeil suggested). The agencyhas been using 12 months stabilitydata to
extend the expirationperiodto 18 months. Therefore, 18 monthsmy be
used as an expirationdating for the drug product based on the available
stabilitydata providedby the firm in this amendment.

KECUWENXHCN/CCNCIDSICN:
The stabilitydata providedin this amendment may be used to extendthe
expirationdating to 18 months and not 24 months as requestedby the firxu.
Therefore,only 18 months expirationperiod can be used by McNeil Consumer
Products Company,at the present time, for their drug Imodium Advanced
Chewable Tablets.

A Letter shouldbe sent to the firm informing the applicantthat,based on
the
for

availablestabilitydata, only 18 months expirationdating can be used
the drug product.

& *’M -’l Shohf
Ali A1-Hakim, PH.D.
Review Ckuist, HFD-180

r/3+1 6

Chemistry Team leader,HFD-180

20-606
cc:

HEl)-180/DivisionfileNDA 20-606
H~180/SRedd
HF&180/AAl-Hakim
HE’D-180/BStrongin
HFD-180/MAdam for J.Gibbs/5-3-96
AAH/dob DRAFT 5-7-96\F/T5-29-96\WP:c:\wpfiles\chem\N\20606604.2aa
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GUTROINTESTI~ AND CO~TION
of Chemistry, Manufacturing, and
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-’ .;”L--f;t_#L4+j; 4 -
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p
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/4’;
DRUG PRoDUCTS
Controls

~A 20-605 CHEM REVIEW: #l
REVIEW DATE: January 29, 1996

SUBMISSION TYPE

DOCUMENT DATEs
CDER ASSIGNED REVIEW

ORIGINAL 0~95 21Aug95*
*Refuse to file : Septetier 20, 1995
*New filing date: Septetier 30, 199S

.

APR121M “NAME & ADDRESS OF APPLI~T:
McNeil Consaer Products Company,
7050 Camp Hill Road,
Fort Washington, PA 19034-2299

DRUG PRODUCT ~: -

P50prieta~:
IMODIWAdnnced Chetile Tablets

Nonproprieta ry/usAN : Loper-de HCL / Simethicone

Chem . None
1s

,-/

I
PKARMACOLOGI~ CATEGORY: Antidiarrhea agent

.
INDIcATION: Control the symptom of diarrhea and associated gas

S~ptoms.

DOSAGE FORM: Che~le tablet

STRENGTH: Lopertide 2mg and Simethicone 125 mg Chetile tablet

ROUTE OF ADMINIS~TION:
Oral

HOW DISPENSED? _ RX
& OTC

Chemical Name: TWO active ingredients with the following names:
Lopertide hydrochloride;

4-(p-Chlorophenyl )-4-hy&o~-N, &dimethyl-a,a-tiphenyl-l-piperi~n~utyl~de monohy&otiloride
(figure 1).

Simethicone; rx-(Trimethylsilyl)-b-methylpoly
[oxy(d~methylsilylene)], mixture with silicone dioxide,
(figure 2).

/

..

..

STRUCTm FO-, MOLECW FO~, MOL.WT:
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Figure I. Loperamide hydrochloride

\Q

o
Ho

N-CH2CH2CCON(CH3)2 ●

c1 ●

‘t)
o

HCI

I
{

C2ti33C~202 MoIecuIa Weight: 513.5

CH3– s&0-

&13

Figure 2. Simethicone and Silicon Dioxide

~H3

1

~H3

- si —0 si-CH3 + Sioz

&3 *6H3

n=200-350

/

,“



Table 1. Sumortina Documents NDA ~o.~n~

~CATION OF I?WORWTION INCORPORAI’ZD BY REFERENCE
Y
; LOPERAM3DE HCIJSIMETHICONE CHEWABLETABLETS

NDA 20=606

Refcmmx IReference
I Dc.ulirxicm

NDA 19-037.
I
ImodiumSolution
lmg/5mL

NDA 17-694 IhaodiumCapsuleNDA

Holder
I

Locationof
Information

JaJuscn ICMginalSubmission
Phannacauia km 5

Janssen originalSubmission
Ph7nccutia Iran5

hnssen

I

original Submission
P~a null5

1

..
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Table 1. Supporting Documents continued

I
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RZLATED DWUMENTS (if applicable): See supporting documents
(above).

CONSULTS: None

RE14ARKS/COMMENTS:
The applicant should provide additional essential information and
related data regarding the drug product. Major issues of concern
include the lack of a detailed sampling plan for the analytical
tests and specifications and insufficient stability data.

In addition to the above items, there are some minor questions
which need to be ansyered by the applicant. All of the
deficiencies, including the above deficiencies are addressed in a
draft deficiency letter to be sent to the applicant. ,

CONCLUSIONS & RECOMMENDATIONS:
The application is Not Approvable. The application is lacking.
some additional data (see above) which need to be included to
complete the reviewing process of the chemistry, manufacturing
and control section of the NDA. The applicant should be sent a
letter explaining these deficiencies and requiring the submission
of the corresponding additional data.

A dw’$fk-f
Ali A1-Hakim, Ph.D.
Review Chemist, HFD-180

+/fa/96
J. Gibbs, Ph.D.

CC: NDA 20-606
HFD-180/Division File
HSD-180/SFredd
EF!3-181/CSO
H5i)-180/A.lU-l!akim
R/D Init: JGibbs/4-3-96
p,~</C~b D~FT 4-3.9~/F/T 4-9-96
W?: c:\wpfiles\chem\N\20606601 .laa

Chemistry Te~ Leader, HFD-180
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-h12,:~Ac,A-
uAistical Review - Stability Studies

D-: May 30,1996

e: McNeilConsumerProductsCompany

- of ~. Imodhun Advanced (loperarnide/simethicone) Chewable Tablets

: Original submission. Document dated March 20, 1996

I. ImQdwiM :InthisNDA submissionMcNeil ConsumerProductsCompany hasrequested
foranexpirationdatingperiodof24monthsforImodhunAdvancedChewableTablets.Dr.Ali
A1-Hakirn,reviewingchemist,HFD-180 hasrequestedtheDivisionofBiometricstoperform
statisticalreviewandevaluationofthesponsor’sstabilitydataanalyses.

II.D$xig,n

..

Package Type I. :

CR Blister

Package Type II. :

CR Pouch

~ber ofb-. >3; C-604-3G, C-604-3H, and C-604-3J.

Teste~: Loperanide HCL andSimethicone.

~: 25° C/60% RH.

Shilethicone .
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. For temperature 25 °C/60%RH, all three batches were sampled at O, 3,6,9, and

12 months.

III. -ors _I .

The sponsor used the log-linear model to analyze the assay (potency) data: Loperamide HCL and

Simethicone. The average of all 25 °C/60%RH assy results for each test internal were used in the

analysis. If separate intercepts and common slope were recommended by the regression analysis

for the three batches, the model with the lowest intercept and common slope was used to project

the expiration period. From the statistical analysis, the sponsor declared that the batches

C-604-3G, C-604-3H, and C-604-3J for the two package types supported expiration period of 24

months.

IV. Reviewer’sax@&s

The reviewer analyzed the stability &ta using the SAS program developed by the Division of

Biometrics, FDA. The procedures consist of the folIowing two steps.

~: Modelselection(Testfor pooling of stability batch data).

An assessmentk made as to whether or not the degradation curves, considering all individual

batches separately, are similar. If the degradation curves are similar, it is desirable to pool the

data in order to obtain more precise estimates of expiration dating periods. Batch similarity of

the degradation curves is assessed by fitting linear regression models to the data, and applying

statisticaltestsforequalityof slopesand/orzero-timeinterceptstothesemodels. The following

two conditionsmust be satisfiedto allow such pooling of the data.

a)The testof hypothesis that a model with separate intercepts and separate slopes (HI) fits the

data better than a model with separate intercepts and common slope (l&) shouId have a p-value
of 0.25 or greater, (equality of siopes) and,

b) The test of hypothesis that a model with separate intercepts and the estimated common slope

(HI) fi~ tie da~ better ~ a model witi common interceptandcommon slope ~) should have
a p-value of 0.25 or greater (equality of intercepts given parallel lines).

The rationale for using p-value of 0.25 for tests of this mture is presented in the paper of Bancrofi
“Analysis and inference for incompletely specified models involving the use of preliminary test
of significance”, ~ ometrti, pp. 427442 (1964).

●
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c
At the end of step 1, one of the following models is selected for the degradation curves,

a) separate intercepts and separate slopes,
b) separate intercepts and common slope,
c) common intercept and common slope.

-: Construction of 95% lower and 95% upper confidence intervals for the mean degradation
curve.

A 95 % lower, and/or a 95 % upper contldenee intervals are constructed for the mean degradation
curve based on model selected at step 1.

In order to have an acceptable potency Ievel of the assay under test, the 95% lower coxrlldence
bound should be above the lower specification limit and the 95 % upper contldence bound should

be below the upper specification limit when both upper and lower specification limits are required.

However, if only one specification limit is needed, then either the 95% lower con.tidence bound

should be above the lower specification limit or the 95% upper confidence bound should be below

the upper specification limit.

In this review, two assays (Loperarnide HCL and Sirnethicone) horn each of the two package
types (CR B1ister and CR Pouch) with room temperature 25 °C/60% RH were analyzed.

The p-values for the selections of the degradation models and the expiration dating periods on the
two assays (Lopemmide HCL and Simethicone) from each of the two package types (CR BIister
and CR Pouch) are presented in Table 1 thru table 4, respectively. Based on the 0.25 model-
selection criterion, the selected models for the two assays horn each of the two package types
along with their expiration dating periods are summarized in Table 4.1 (below).

Table 4.1 (reviewer) Summary on The Model Selection and The Expiration Date

Package Type Assay Selected Model Expiration Date

CR Blister Loperamide HCL Common Slope & Separate Intercept 34 (Months)

CR Blister Simethicone Common Slope & Separate Intercept 30 (Months)

CR Pouch Loperamide HCL Common Slope & Separate Intercept 30 (Months)

CR Pouch Simethicone Separate Slope & Separate Intercept 38 (Months)
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In addition, the 95% upper and 95% lower cotildence bounds of the degradation lines for the
three batches (C-604-3G, C-604-3H, and C-604-3J) from each of the two assays and two package
types were calculated. However, for each assay and package type, the 95% upper and 95% lower
confidence bounds generating the shortest expiration dating period among the three batches were
presented in figure 1 thru figure 4, respectively.

The data of the Loperamide HCL and Sirnethicone for the two paclmge types, CR Blister and CR
Pouch, with the room temperatures 25 °C/60% RH supported an expiration dating period of 24
months (2 years) for Imodiurn Advanced Chewable Tablets.

The sponsor submitted the data included Loperarnide HCL and Simethicone in diskette. There
were two package types: CR Blister and CR Pouch. The results of reviewer’s analyses on
Loperarnide HCL and Simethicone for the two pacbge types, CR Blister and CR Pouch, under
the room temperature 25 ‘C/60% RH showedthatthedatasupportedanexpirationdateof24
months.

‘)J6$% &,
Wen-Jen Chen Ph. D.,
Mathematical Statistician

Concur: Dr. Huque k.,,+,
Dr. Smith

W q31/w

cc: Original NDA20-606
HFD-180/Dr. Fredd
HFD-180/Dr. A1-Hakim
HFD-180/Mr. Strongin
HFD-720/Dr. Smith
HFD-720/Dr. Huque
HFD-720/Dr. Chen
HFD-720 File Copy

.
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TabIe 1 (Reviewer) Loperamide HCL For Package Type CR Biister

Room Temperature 25 °C/60% RH

P Values For Model Testings

SOURCE SS DF Ms F P

A 58.71 4 14.60 6.9275 0.00787B 58.25 2 29.12 13.7443 0.00184c 0.47 2
D

0.23 0.1106 0.89650
19.07 9

E HIOO1. O2
2.12

6 25166.84

***********************************************************
● shtiStiC81 h1y6iBz
* .Key to LIour&m of variation
* A = mep. intercep, sep slope ●

IComixitercep, com slope ●

● B = sep. intercep, Cm slope COm intercept CORI610p8 ●
● C = sep. ixitercep, sep slope sep intercep, com dope ●

* D - Residual
● E = Pull Model

. “
●***********************************************************

Expiration Dating Periods

v

Batch Number Estimated Exph-ation Date

C-604-3G 34 (Months)

C-604-3H 48 (Months)

C-604-3J 48(Months)



TabIe 2 Simethicone For Package Type CR Blister
Room Temperature 25 °Ch50% RH

P Values For Model Testings

SOURCE

A
B
c
D
E

SS DF

20.86 4
14.56 “2
6.30 2

17.70 9
158800.26 6

MS F P

5.22 2.65148 0.10332
7.28 3.70026 0.06718
3.15 1.60270 0.25387
1.97

26466.71

***********************************************************
* Statistical Analyni8: ●

● Key to sources of variation ●

● A . Sep. intercep, sap SIOpe

I

can intercep, com slope ●

* B = sep. ixatercep,com SIOpe com Lntercep, com slope ●

● C = sap. intercep, 8ep slope aep intercep, com slope ●

● D = Residual ●

● E = FU1l Model ●

***********************************************************

ExpirationDating Periods

I Batch Number I EstimatedExpiration Date I

I C-604-3G I 30 (Months) I

I C-604-3H I 34 (Months)
I

I C-604-3J I 35 (Months)
I
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Table 3 (Reviewer) Imperamide HCL For Package Type CR Pouch
Room Temperature 25 °C/60% RH

P Values For Model Testings

SOURCE 88 w MB F P

A 72.75 4 18.19 4.93939 0.02196
B 72.39 “2 36.19 9.82962 0.00545
c 0.36 2 0.18 0.04916 0.95228
D 33.14 9
E

3.68
151677.12 6 25279.52

..

***** ***** *************************************************
* Statistical Analysiu: *
● Key to sources of variation *
● A = sep. intercep, sep mlope com intercep, com slope *
* B = sep. intercep, com slope com intercep, com slope *
● C = sep. intercep, aep 610pe sep intercep, com slope ●

● D = Residual *
* E = Full Model ●

***********************************************************

Expiration Dating Periods

I Batch Number I Estimated Expiration Date I

I C-604-3G I 30 (Months) I

I C-604-3H I 47 (Months) I

I C-604-3J I 4,7 (Months)
I



8

Table 4 (Reviewer) Simethicone For Package Type CR Pouch
Room Temperature 25 °C/60% RH

P VaIues For Model Testings

SOURCE

A
B
c
D
E

SS DF MS F P

4.11 4 1*O3 1.28485 0.34518
1.47 2 0.73 0.91725 0.43396
2.64 2 1.32 1.65246
7.20

0.24476
9 0.80

156860.73 6 26143.4S

***** ***** *************************************************
● Statistical Analysia: ●

● Key to sourcos of variation ●

● A = sep. intercep, ●ep ailope

I

com intercep, com slope ●

* B = aep. intercep, com slope com intercep, com slope ●

● C = sep. intercep, ●ep slope sep intercep, com slope ●

● D = Residual ●

● E = FU1lModel ●

***********************************************************

...- -

ExpirationDating Periods

Batch Number Estimated Expiration Date

C-604-3G 38 (Months)

C-604-3H 48 (Months)

C-604-3J 48 (Months)



(Reviewer)Expiration Date for Loperarnide HCL and Package
Room Temperature 25 °C/60% RH
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Figure (Reviewer) Expiration Date for Simethicone and Package Type CR Blister

Room Temperature 25 °C/60% RH
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Figure 3 (Reviewer) Expiration Date for Loperamide HCL and Package Type CR Pouch
Room Temperature 25”C/60% RH
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(
(Reviewer)Expiration Date for Simethicone and Package ‘1’ypeCR pouch .

Room Temperature 25 °C/60% RI-I
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REVIEW OF ENvIRO~ ASSESS~~

FINDING OF NO SIGNIFIC~ IMPACT

FOR

IMODIm@ ADVANCED CHEWABLE TABLETS

(Lopermide Hydrochloride and Simethicone)

NDA 20-606

Food and Drug Adminis tsation

CENTER FOR DRUG EVALUATION AND RESEARCH

Divlmion of Gautroantostlaal aad CoagulatAoa Drug Product

liFD-180
Food aad D- Adadtistratioa

Center for Drug Bvaluatiom aad Rosea~ch
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NO.026 P003/#S

(

Finding of No Significant Impact

NDA 20-606

Imodium@ Advanced Chewable Tablets
(Loperamide Hydrochloride )

The National Environmental Policy Act of 1969 (NEPA) requires all

Federal agencies to assess the environmental impact of their
actione. FDA is required under NEPA to con6ider the
environmental impact of approving certain drug product
applications as an integral part of it8 regulatory proce9s.

The Food and Drug Administration, Center for Drug Evaluation and
Research has carefully considered the potential environmental
impact of this action and has concluded that this action will not

have a significant effect on the quality of the human environment
and that an environmental impact statement therefore will not be
prepared.

In support of their new drug application for Loperamide
Hydrochloride and Simethicone Chewable Tablets, McNeil Consumer
Products Company has prepared an environmental assessment in
accordance with 21 CFR 25.31a which evaluates the potential
environmental impacts of the manufacture, use and diepoaal of the
drug product.

Loperamlde Hydrochloride and Simethicone is a synthetic drug that
will be administered orally. The drug substances will be
manufactured in and ‘—
and the $rug product-will be manufa~ e— —— — —A

~:
-

substances may result from waste generated during packaging,
returned, recalled, or expired goods and user disposal of empty
or partly used product and packaging. Packaging waste, returned
or unused market packages, recalled and expired goods will be
sent to licensed incineration or landfilled facilities.

The Center for Drug Evaluation and Research has concluded that

Page 2
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(-
the produet can be manufactured, used and disposed of without any

expected adverse environmental effects. Adver8e effects are not

anticipated upon endangered or threatened species or upon
property listed in or eligible for listing h the National
Register of Historic Places.

APPEARS THIS WAY
mm?m?;l~

APPEARS THIS WAY

ON ORIGINAL

APPEARST~ISWAY ‘

~~ORfGINAL

Page 3
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DATE

A!?b J
DATE

, ,.
\

pREPARED BY:
Ali A1-Hakim, Ph.D.
Review Chemist, IiFD-180

Chemist- Team Leader

Nancy B. Sager
Environmental Scientist
Center for Drug evaluation

NO.L326 PEIIz)5A3E15-

Attachmente

cc:
Original NDA 20-606~~~
HFD-357/FONSI File NDA 20-606
HFD-357/Docket File
HFD-205/FOI COpy
HFD-180/Ml-Hakim
R/D init: EDuffy/6-16-97
AH/dob F/T 6-17-97/WP: c:\wpfiles\chem\N\20606fon. Iaa

Pago 4
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TO:

From:

Date:

Subject:

77=%R-
REQUESTFOR TRADEMARK REVIEW

LabelingandNomenclature Committee
Attention Ms. Yana Mine, Chair, (HFD-600) MPN II, (594-0365)

Division of Gastrointestinal and Coagulation Drug Products, HID-MO
Attention Brian Strongin Phone: (301) 443-0487

August 7, 1995

Request for Assessment of a Trademarkfora ProposedDrugProduct

Proposed Trademark ImodiurnAdvanced chewableTablets NDAM 20-606

Established name, h@uding form: loperarnide/simethicone chewable tablets

Other trademarks by the same fii for companion products:

OTC ~OdUCtS

NDA 19-860 Imodium A-D Caplets Approved
NQA 19-487 Imodium A-D Liquid App~d

,)
Rx Product

NDA 17-694 Imodiurn Capsules Approved

Indications for Use (may be a summary if proposed statement is lengthy):

Control of the symptoms of diarrhea, including Traveler’s Diarrhea, and associated gas
symptoms including abdominal pain, bloating and cramping.

Initial comments from the submitter: (concerns, observations, etc.)

No concerns at this time.

(

Note: MeetingsoftheCommitteesrescheduledforthe4tbTuesdayofthemonth.Please
submitthisformatleastoneweek aheadofthemeeting.Responseswillbeastimely
aspossible.
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NDA 20448?
NDA 20-606

McNeil Consumer Product Company
Attention: Vivian Chester
7050 Camp Hill Road
Fort %%shing’toqPA 19034-2299 “

Dear Ms. Chester

Please refertoyournew drugapplicationssubmittedpursuan t to section 505(b) of the Fedeml
Food, Drug, Cosmetic Act for Irnodium A-D (loperamidc HCL) ChewableTabletsandImodium
Advanced(loperamideHCL/simethicone)ChewableTablets.

We zdsorefertothemeetingbetweenrepresentativesof your firm and the FDA on
October 17,1996. The following represents our summary of the meeting.

MEMORANDUM OF MEETING

Meeting Date: October 17,1996

Time: 2PM - 3PM

Location: ConferenceRoom 6B45

Application: NDA 20448 ImodiumA-D (loperamideHCL) Chewable Tablets

NDA 20-606 Imodium Advanced (loperamide HCL/simethicone)
Chewable Tablets

External Meeting
Requester: McNeil ConsumerProducts Company

Type of Meeting Discussion of the marked-up draft labeling included with the June
14,1996 approvable letter forNDA 20-448 and the July 23,1996
approvable letter for NDA 20-606.

Meeting Chair: Stephen Fredd, M.D.

Meeting Recorde~ BrianStrongin
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,-- NDA 20-448Z
Page 2

\

FDA Attendees, Titles, and Office/Division:

Division of Gastro intestinal and Coamdation llnm Products (FIFD-l 80]

StephenFredd,M.D. Director
BrianStrongin ConsumerSafetyOfficer

Jlivision of Pharmaceutical Evacuation II ~-870\

LydiaKaus,Ph.D. Team Leader, Biopharrnaceutics
I@ Pradh~ Ph.D. Biophannaceutics Reviewer

Division of OTC Drug Products (1-IFD-5~

HelenCothran Te&nLeader

External Constituent Attendees and Titles:

Vivian Chester Vice President, Regulatory Mhirs
Cathy Gelotte, Ph.D. Assistant Director, Clinical Phanmwology
Michael Kaplan, M.D. Associate Director, Clinical Development
Edward Nelson, M.D., Ph.D. Vice President, Medical
Scott Snyder Product Director, Marketing
Janet Uetz Assistant Director, Regulatoy Allkirs

Background:

‘~A 20-448 for Imodiurn A-D (loperamide HCL) Chewable Tablets was submitted
March 14, 1994 for the control of the symptoms of diarrh~ including Traveler’s Diarrhea. It
was most recently approvable June 14, 1996 pending an adequate response to a them,
manufacturing, and controls and environmental assessment Mormation request letter also dated
June 14, 1996 and final printed labeling identical to the marked-up draft enclosed with the
approvable letter~ NDA 20-606 for Irnodium Advanced (loperarnide HCL/simethicone)
Chewable Tablets was submitted July 28,1995 for the control of the symptoms of diarrhe~
including Traveler’s Diarrhe~ and associated gas symptoms including abdominal pa@ bloating,
and cramping. It was approvable July 23, 1996 pending an adequate response to a chemistry,
manufacturing, and controls and environmental assessment information request letter dated July
22, 1996 and final printed labeling identical to the marked-up draft enclosed with the approvable
letter.

Meeting Objectives:

DiscussthecommentsandchangesrecommendedbytheAgencyinthemarked-updrafllabeling
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enclosed with the most recentapprovablelettersfortheseapplications.

Discussion Points:

1. IntheMarch13,1995biopharmaceuticsreviewforNDA 20+48,thereviewer .)
commentedthatbioequivalencestudysubjectswererequiredtotakeIrnodiumA-D
Chewabletabletswithwaterandexpressedconcernsaboutpossiblebuccalabsorption
andtoxicityifthetabletk nottakenwithwater.Basedonthebiopharmaceuticsreview,
theDivisionofOver-the-DrugProductsrecommendedaddingthephrase,“takewith
water”totheDIRECTIONS sectionofthelabelingforIrnodium A-D Chewable Tablets
and Imodium Advanced Chewable Tablets. The phrase “take with water” was added to
the marked-up draft labeling enclosed with the most recent approvable letters for both
applications. In the background package for this meeting, the firm provided information
indicating that buccal absorption may not occur and contended that these tablets need not
be taken with water.

Dr.FreddremindedthefirmthattheapprovableactionsforNDA’ 20-448werebasedona
bioequivalencestudyinwhichsubjectswererequiredtotaketheproductswithwater.
He askedthemtoprovidedatacomparingthebioequivalenceof each productwhentaken
withandwithoutwaterandrecommendedacomparativebioequivalencestudy.
ConcerningNDA 20-606,Dr.Freddobservedthatalthoughpatientsinthepivotalstudies
werenotinstructedtotaketheproductwithwater,theywerenotprohibitedfromdoing
soandmay havebeeninstructedtodrinkplentyofliquidstopreventdehydration.He
askedthefirmtoprovideinformationindicatingwhetherthedrugwastakenwithout
waterandsuggestedsuweyingpatients.

The firm also asked that the phrase, “... convenient to take anywhere, anytime”, removed
by the Agency, be included. Dr. Fredd explained that the word “anytime” must be
removed since there are specific times when the drug should be taken, but indicated that
the word “anywhere” was acceptable.

2. In the marked-updraftlabelingenclosedwiththemostrecentapprovablelettersfo&oth
application~theAgencyrecommendedthatgas-relatedsymptomsbedescribedas,
“...bloating,pressure,andcrampscommonlyreferredtoasgas.”Thefirmcontendedthat
theword“cramps”couldbeconfbsedwithmuscleormenstrual cramps by consumers.
They proposed replacing the phrase recommended by the Agency with the phrase,
“...plus gas pain, pressure, bloating and cramping commonly refereed to as gas.”. Dr.
FreddexplainedthatthelanguagerecommendedbytheAgencyisconsistentwiththe
labelingallowedforsimethicone drug products approved under the antiflatulent
monograph in21 CFR 330.30(b) and suggested it remain unchanged. He added that
since the product is clearly labeled “ANTI-DMRRHEAL, ANTI-GAS” consumer
confision regarding the word cramps should be minimal.
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3. Inthe marked-upH labelingincludedwiththeapprovableletterforImodium
AdvancedChewableTablets,theAgencyrecommendedchangingthephrase,“...the
maximum doseofthemedicinedoctorsremmmend torelieveabdominalpa bloating
andcrampingassociatedwithgas”tothephrase,“...simethiconetondievebloating,
pressure,andcrampscommonlyrefereedtoasgas”.Thefirmsuggestedchangingthe
Agency’swordingto,”...aproveningredienttorelievegasp@ pressure,bloatingand
cramping”.Dr.FreddrecommendedretainingtheAgency’swordingsinceitclearly
identifiestheanti-gasingredient,simethicone.

4. In the marked-up W labeling included with the approvable letter for Irnodium
Advanced Chewable Tablets, the Agency recommended removing the word “Patented”.
In response to the firm’s request to reconsider the inclusion of this WOIQDr. Fredd stated
that the word “Patented” was acceptable.

5. In the marked-up draft labeling included with the approvable letter for Irnodium A-D
Chewable Tablets, the Agency recommended that the word “Chewable Tablets” rather
than “ChewTab” be used to describe the dosage form. The firm proposed revising the
description to “Imodium A-D ChewTab Chewable Tablets”. Dr. Fredd recommended
against using this description because it is redundant and maybe confusing to consumers.
In response to the firm, Dr. Fredd explained that the word “ChewTab” was removed
based on the recommendation of the Division of Over-the-Counter Drug Products. He
suggested requesting reconsideration of the acceptabili~ of the ten “ChewTab” fkom
HFD-560 if desired.

Recommendations/Conclusions:

1. In support of their position that Irnodiurn A-D Chewable and Irnodium Advanced maybe
taken without water, the firm should submit a bioequivalence study comparing Imodium

A-D Chewable taken with and without water and information describing whether

hnodiurn Advanced was actually taken without water by the consumers during the

clinical trials. While the word “anywhere” from the phrase “...convenient to take

anywhere, anytime” is acceptable, the word “anytime” is unacceptable because it implies

that unrestricted use is acceptable.

2. The Agency’s recommended language describing gas-related symptoms in the marked-up
drafl labeling enclosed with the approvable letter for Imodium Advanced should be
retained since it is consistent with the labeling for anti-flatulent products approved under
the anti-flatulent monograph in 21 CFR 330.30(b).

3. The Agency’s wording for the phrase, ”...simethicone to relieve bloating, pressure, and
cramps commonly referred to as gas” should be retained since it clearly identified
simethicone as the anti-gas ingredient.
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4. The word “Patented” may be inciuded on the front panel of the Irnodium Advanced
labeling as requested.

5. The descriptio~%nodium A-D ChewTabChewableTablets”,k redundantpossibly
confusingandnotrecommended.Thefirmmay consideraskingtheDivisionofOver-
&e-CounterDrugProductstoreconsidertheirrecommendationthattheword“ChewTab”
bedeletedinfhvorof“ChewableTablet”.

If you have any questions, please contact Brian Stron~ Project Manager, at (301) 443-0483.

‘ sincerely yours,

Stephen B. FredL M.D.
Director
Division of Gastrointestinal and Coagulation

Drug Products
Office of Drug Evaluation III
Center for Drug Evacuation and Research
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L McNeil Consumer Products Company

Attention: Paula Oliver
7050
Fort

Dear

Camp Hill Road

Washington, PA 19034-2299

Ms. Oliver:

We have received your
505(b) of the Federal

Name of Dmg Product:

AUG 71995

new drug application submitted under section
Food, Drug, and Cosmetic Act for the following:

Imodium Advanced (Loperamide HC1/Simethicone)
Chewable Tablets-

Therapeutic Classification: Standard

Date of Application: July 28, 1995

Date of Receipt: July 31, 1995

Our Reference Number: 20-606

Unless we notify you within 60 days of our receipt date that the
application is not sufficiently complete to permit a substantive
review, this application will be filed under section 505(b) of the-Act
on September 30, 1995 in accordance with 21 CFR 314.10l(a).

Should you have any questions, please contact me at (301) 443-0487.

Please cite the NDA number listed above at the top of the first page
of any communications concerning this application.

Sincerely yours,-

Kati Lfohnson
cc: Consumer Safety Officer

Original NDA 20-606 Division of Gastrointestinal and
HFD-180/Div. Files Coagulation Drug Products
HFD-80 Office of Drug Evaluation I

HFD-180/CSO/K.Johnson Center for Drug Evaluation and Research
drafted: kj/August 3, 1995

c:\Wfiles\cso\n\20606508 .Okj
ACKNOWLEDGEMENT (AC)
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McNeil Consumer Products Company
Attention: Vivian Chester
Camp Hill Road
Fort Washington, PA 19034

Dear Ms. Chester:

Please refertoyourpendingJuly28,1995new drugapplicationsubmittedundersection
505(b)oftheFederalFood,Drug,andCosmeticActforIrnodhrnAdvanced
(loperarnide&nethicone)ChewableTablets.

We havecompleted our review of the pharmocokinetics section of your submission and request
that a gender analysis of the pharmacolcinetic data be done for Biostudy 134 (:A Comparison
of the Pharmacokinetics of the Two Fon.rmlations of Loperamide/Simethicone Chewable
Tablets (C-604 and C-317) and Imodiurn Capsules Administered in the Fasted State to Healthy
Adults”).

We would appreciate your prompt written response so we can continue our evaluation of your
NDA.

lfyou have any questions, please contact:

Brian Strongin
Consumer Safety Officer
(301) 443-0483

Sincerely yours,

Stephen B. Fredd, M.D.
Director
Division of Gastrointestinal and Coagulation

Drug tiOdUCtS
OffIce of Drug Evaluation III
Center for Drug Evaluation and Research
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McNeil Consumer Products Company
Attention: Vivian Chester
7050 Camp HilI Road
Fort Washington, Pennsylvania 19034

Dear Ms. Chester:

Please refer to your pending July 28, 1995 new drug application submitted under section
505(b) of the Federal Food, Drug, and Cosmetic Act for Irnodim@ Advanced
(loperamide/sfieticone) Chewable Tablets.

We also refer to your amendments dated December 14, 1995, and the March 20, and
APril 25, 1996.

We have completedourreviewofthechemistry,manufactig andcontrolssectionofyour
submissionandhavethefollowingcomments,recommen&tiomandrequests:

1. Concerning the drug substance , samples for acceptance testing should be taken horn

the beginning, middle, and end of a given batch and the number of samples should be
sufficient to assure batch homogenei~. Provide details of a revised sampling plan, or
justify the use ofonedrum for sampling unless one drum represents one batch.

2. Describe the re]ease tests perfo~edat~q’~
$acili~ and tieacceptance tests and specification perfomed at the

the~ facility for
~J

-

A. Ind~ of time the loperamide HC1 drug subs_ta_cemay be held at
~>fore formulation intO —

k provide stabilityta to support storing the bulk drug substance.

B. Indicate the ]engtiof time tie ]oper~de HC1 ~
th@_~ my be stored at

Facilities before simethicone is added. Provide
data to support storing the

4. Concerning the drug product components:

A. Describe the acceptance tests and specification performed on the active
ingredients.



>
tiA 20-606

(“
Page 2

L.
B. Indicate which tests are performed on a routine basis for compendia] excipients

in the drug product.

5. Concerning the acceptance specifications and analytical methods for the drug substance
and excipients:

A. Provide the sampling plan (points, time, intervals, etc.) for all the analytical
methods used in testing the drug product and also for the container/closure
system.

B. 11~ ~or loperamide showed different migration times
(volume 1.6, 03-000129; lane 1,3, and 5). Provide a —
showing similar retention times for loperamide spottedz-~

/
D. Provide Showing peaks for loperamide, loperamide—- ~

tram N-o= -

6. Based on the stability. data submitted in your amendment dated March 20, 1996 (twelve
months at recommended storage conditions and six months of accelerated data), we
consider an 18 month expiration dating period to be acceptable, provided that you
continue your planned stability program and submit additional data to support this
expiration period.

7. Provide additional information regarding the rnaltodextrin used in the early clinical
trials batches, e.g., (batch size, manufacturing method, particle size.

We also have the followingrequestsconcerningtheenvironmentalassessment(EA):

1. Indicatewhetheranyintermediatesareconsideredproprietary.

2. Provide information regarding the expected location of use of the drug product
(hospitals, clinic, homes, etc.).

3. Provide data regarding the
/

%f !operarnide HC1 and
simethicone.

4. SixetheEA willbemade publicbytheFDA asrequiredby regulationsissuedbythe
Council on Environmental Quality, information about the drug substance manufacturing
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sites must be provided. In lieu of the information listed under format item 6 in

21 CFR 25.31a, the following certification horn both drug substance maP ufacturers

. is.
acceptable:

\
-. /

A. They have been manufacturing this drug substance for commercial
distribution for ten years.

B. The approval for this action will not ai%ectthe qualitative composition of
the emissions relating to the manufacture of the drug substance.

c. They are in compliance with applicable federal, state, local and mtional
emission requirements.

D. Approval of this action will have no effect upon compliance with
federal, state, lkal or national emission requirements.

We would appreciate your prompt written response so we can continue our evaluation of your
NDA.

If you have any questions, please contact:

Brian Strongin
Consumer Safety Officer
(301) 443-0483

Sincerely yours,

Stephen B. Fredd, M.D.
Director
Division of Gastrointestinal and

Coagulation Drug Products
OffIce of Drug Evaluation III
Center for Drug Evaluation and Research
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\. McNeil Consumer Products Company

Attention: Vivian Chester
7050 Camp Hill Road
Fort Washington,PA 19034

Dear Ms. Cheste~

We acknowledge receipt on December 30, 1996 of your December 27, 1996 amendment to your
new drug application (NDA) for Irnodium Advanced (loperamide HCIfsirnethiccme) Chewable
Tablets.

This amendment contains additional chemistry, manufacturing and controls information
submitted in response to our July 23, 1996 approvable letter.

We considerthisamajoramendmentunder21CFR 314.60oftieregldationsanditconstitutesa

fidlresponsetoourletter.Therefore,theduedateunderthePrescriptionDrugUserFeeActof

1992(PDUFA) isJune30,1997.

Shouldyouhaveanyquestions,pleasecontactBrianStron~ ProjectNbnager,at(301)
443-0483.

Sincerely yours,

Stephen B. Fredd, M.D.
Director
Division of Gastrointestinal and Coagulation

Dmg Products
Office of Drug Evaiuatiori III
Center for Drug Evaluation and Research


