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Parke Davis Pharmaceutical Research —
Attention: Mary E. Taylor, M.P.H.
Director, Worldwide Regulatory Affairs
P.O. Box 1047
Ann Arbor, MI 48106-1047

Dear Ms. Taylor:

Please refer to your supplemental new drug applications dated February 3, 1997
(S-002), February 14, 1997 (S-003), and June 17, 1997@O05), received February 4 and 18,

]

and June 19, 1997, respectively, submitted under secti n 505(b) of the Federal Food, Drug,
and Cosmetic Act for RezulinTM(troglitazone) Table , 200 mg and 400 mg.

. c
We acknowledge receipt of your submissions to S-002 and S-003 dated February 14 and 20,
March 14, April 3, 14, 16, and 29, May 5, 14, 16, 23, and 28, June 4, 11, and 20, and
July 2 and 29, 1997. We also acknowledge the submission to S-005 dated July 8, 1997. The
User Fee goal dates for these application are February 4, 1998 (S-002), February 18, 1998
(S-003), and December 19, 1997 (S-005), respectively.

These supplemental applications provide for:

1. S-002 adds the use of RezulinTM-in combination with sulfonylureas in the treatment of
type II diabetes (new indication);

2. S-003 adds the use of RezulinTMas monotherapy in type II diabetes (new indication);

3. S-005 adds a new 300 mg tablet dosage form (new strength). ~

We have completed the review of these supplemental applications, including the submitted
draft labeling, and have concluded that adequate information has been presented to
demonstrate that the drug product is safe and effective for use as recommended in the draft”
labeling in the submissions dated July 8,.1997 (container labels for 300 mg tablets in bottles of
60 and 120 and blister packages) and July 29, 1997 (package insert.) Accordingly, these
supplemental applications are approved effective on the date of this letter. .

The final printed labeling (FPL) must be identical to the drafk labeling submitted on
July 8 (300 mg container and blister labels) and July 29 (package insert), 1997.’

-. -..

Please submit 20 copies of the FPL as soon as it is available, in no case more t.hzitt30 days

\
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a& it’is printed. Please individually mount ten of the copies on heavy-weight-paper or

similar material. For administrative purposes, this. submission should be designated “FINAL
PRINTED LABELING for approved supplemental NDA 20-720/S-002, S-003, S-005. ”
Approval of this submission by FDA is not required before the labeling is used.

Should additional information relating to the safety and effectiveness of the drug become
available, revision of that labeling may be required.

Should a letter communicating important information about this drug product (i.e., a “Dear
Doctor” letter) be issued to physicians and others responsible for patient care, we request that
you submit a copy of the letter to these NDAs and a copy to the following address: -

MEDWATCH, HF-2 /’
FDA
5600 Fishers Lane
Rockville, MD 20852-9787

. . —
A draft protocol,

including the study length and number of patients to be studied, will be submitted to the
for approval within three months of the approval of this NDA.

.

FDA

The protocol, data, and final report should be submitted to your IND for this product and a
copy of each cover letter sent to this NDA. In addition, we request under 21 CFR
314.81 (b)(2) (vii) that you include in your annual report to this application, a status summary
of the commitment. The status summary should include the number of patients entered,
expected completion and submission dates, and any changes in plans since the last annual
report. For administrative purposes, all submissions, including labeling supplements, relating
to these Phase 4 commitments should be clearly designated “Phase 4 Commitments. ”

In addition, please submit three copies of the introductory promotional materials that you
propose to ~ for this product. All proposed materials should be submitted in draft or mock-
up form, not final ~rint. Please submit one copy to the Division of Metabolic and Endocrine
Drug Products and two copies of both the promotiod maturial and the package inse~ directly
to:

.’
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Food and Drug Administration
Division of Drug Marketing, Advertising, and Communications
HFD-40
5600 Fishers Lane
Rociwille, Maryland 20857

Please submit one market package of the drug product when it is available.

We remind you that you must comply with the requirements for an approved NDA set forth
under 21 CFR 314.80 and 314.81. I

i
If you have any questions, please contact Michael F. hnston, R.Ph., Consumer Safety
Officer, at (301) 443-3490. c

Sincerely yours,

.,

Sol&non Sobel, M{D.
Director
Division of Metabolic and Endocrine Drug

Products (HFD-51O)
Office of Drug Evaluation II
Center for Drug Evaluation and Research

.. APPEARS THIS WAY
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cc:
Original NDAs 20-720
HFD-510/Div. files
HFD-5 lo/cso/MJohmton’
HFD-5 10/RMisbin/AFlerning/XYsern/SMoore
HFD-870/HAh.n/MFossler
DISTRICT OFFICE
HF-2/Medwatch (with labeling)
HFD-92/DDM-DIAJ3 (with labeling)
HFD-40/DDMAc (with labeling) 1

HFD-613/OGD (with labeling)
HFD-735/DPE (with labeling) - for all NDAs ands

/
F

lements for adverse reaction
changes. i

Drafted by: Mjohnston/File: wpfilesb20720\S2&3ap
Initialed by: SEE ROUTING SHEET ATTACHED
final: MJohnston

APPROVAL (AP) WITH PHASE 4 COMMITMENTS (TO SUPPLEMENT 002& 003)

APPEARS Tiii!i kYA”i
ON ORIGINAL
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Clearance Sheet is for Supplements 002, 003, and 005 to NDA 20-720 (Parke-Davis,
Rezuiin Tablets, 200 mg and 400 M@ and NDA 20-719 (Sankyo U.S.A, Prelay
Tablets,
200 mg and 400 mg) d fled ~.

3

Name Title II Date

R. Misbin, M.D. Clinical Reviewer
1 *11

G. Fleming M.D. Clinical Tm. Ldr
\

7130/4
H. Rhee, Ph.D. Pharmacology Rev. ~’

u
R. Steigerwalt, Ph.D. Pharm. Tm. Ldr. ,/

wus+w&m# 7/J7~7

X. Ysem, Ph.D. Chemistry *L 29*-

S. Moore, Ph.D. Chemistry Tm Ldr (hv 7117/97
I

B. Taneja, Ph.D. Statistician 713” 143

D. Marticello, Ph.D. Biometric Tm L&
T
o+-

7// /y7

f
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DRmr LABBIJNG IS NO LONGER BEING SUPPLI~ SO AS TO ENSm
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Time Sensitive Patent Information

pursuant to 21 C.F.R. 314.53

-= . for —

NDA #20-720 and ‘NDA #20-7 19

The following is provided in accordance with the Drug Price Competition
and Patent Term Restoration Act of 1984:

. Trade Name: RezulinTM and PrelayTM

. Active Ingredient(s): Troglitazone

. Strength(s): 200 and 400 mg

. Dosage Form: Tablets

A. U.S. Patent Numbec 4,572,912

Expiration Date: Au~st 28, 2004

me of Patent: Compound per se and Formulation

Assignee: San&o co. Ltd.

U.S. Agent: Wa.rmer-Lambert Company
2800 Plymouth Road
Ann Arbor, MI 48105

B. U.S. Patent Numbe~ 5,104,888

Expiration Date: August 28, 2004

Type of Patent: Compound and Formulation

Assignee: %@o Co. Ltd.

U.S. Agent: Warner-Lambert Company



c, U.S. Patent Number:

Expiration Date:

Type of Patent:
..

—= k
Assignee:

D. U.S. Patent Number:

Expiration Date:

Type of Patent:

Assignee:

U.S. Agent:

E. U.S. Patent Numbec

Expiration Date:

~pe of Patent:

Assignee:

5,457,109

September 15, 2013

Method of Use

Warner-Lambert Company —

5,478,852

September 15, 2013

Method of Use

San&o Co. Ltd.

Warner-Lambert Company

5,602,133

September 15, 2013

Method of Use

Wamer-Lambert Company

The undersigned declares that the above U.S. Patent Nos. 4,572,912 and
5,104,888 cover the formulation of RezulinTM and PrelayTM (troglitazone),
and Patent Nos. 5,457,109, 5,478,852 and 5,602,133 cover the method
of using Rezulin~ and Prelaym (troglitazone) as approved in NDA 20-720
and NDA 20-719, respectively.

9

Chqrles W. Ashbrook



EXCLUSIVITY SUMMARY for NDA # 20-720 S~pL #~

Trade NameJlezulm. Thf Generic Name ~ 200-400 ~ tablets

Applicant Name War~ HFD- 510 ApprovaI Date. .
-= & —

PART I E AN EXCLUSIVITY DJ?~ATION ~ 9.

1. An exclusivity determination will be made for all original applications, but only for certmn
supplements. Complete Parts II and HI of this Exclusivity Summary only if you answer
“yes” to one or more of the following questions about the submission.

a) Is it an original NDA4? YES I_/ NO/X/— —

b) [s it an effectiveness supplement? YES I_X_/ NO I I

If yes, what type? (SE1, SE2, etc. ) SE 1

c) Did it require the review of clinical data other than to SUDDOII a safetv claim or
change in-labeling related to safety’? (If it required review’ &ly of bioa’vailability
or bioequivalence data, answer “no.”)

YESIXI NO I I

If your answer is “no” because you believe the study is a bioavailability study and,
therefore. not eligible for exclusivity, EXPLAIN why it is a bioavailability study.
including your reasons for disagreeing with any arguments made by the applicant
that the study was not simply a bioavailability study.

If it is a supplement requiring the review of clinical data but it is not an
effectiveness supplement, describe the change or claim that is supported by the
clinical data:

d) Did the applicant request

If the answer
request’?

exclusivity? YES/X/ NO/ I—

to (d) is “yes,” how many years of exclusivity did the applicant

Three (3) Years

IF YOU HAVE ANSWERED “NO” TO ~ OF THE ABOVE QUESTIONS, CO
DIRECTLY TO THE SIGNATURE BLOCKS ON PAGE 6.

FormOGD-O11347Revised8/7/95:edited8/8/95
cc:originalIUDA DivisionFile HFD-85MaryAM Holovac



2. Has a product with the same active ingredient(s). dosage form. strength. route of
administration. and dosing schedule previously been approved by FDA for the same use’?

YES / / NO /_X I

If yes, NDA- # Drug Name

I;TH’E ANSWER TO QUESTION 2 IS “YES,” GO DIRECTLY TO TH-E :IGNATURE
BLOCKS ON PAGE 6.

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

YES / I NO/X/— —

IF THE ANSWER TO QUESTION 3 IS “YES,” GO DIRECTLY TO THE SIGNATURE
BLOCKS ON PAGE 6 (even if a study was required for the upgrade).

PART II FIVE-Y&lR u CLUSIVITY FOR NEW CHEMICAL ENTITIES
(Answer either #1 or #2, as appropriate)

1. ~ea ctive iWredi~.

Has FDA previously approved under section 505 of the Act any drug product containing
the same active moiety as the drug under consideration? Answer “yes” if the active moiety
(including other esterified forms, salts, complexes, chelates or clathrates) has been
previously approved, bu~ this particular form of the active moiety, e.g.. this particular
ester or salt (including salts with hydrogen or coordimtion bonding) or other non-covalent
derivative (such as a complex, chelate, or clathrate) has not been approved. Answer “no”
if the compound requires metabolic conversion (other than deesterification of an esterified
form of the drug) to produce an already approved active moiety.

YES I I NO I I

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

NDA #

NDA #

NDA #

2. UC{.

If the product contains more than one active moiety (as defined in Part II, #1), has FDA
previously approved an application under section 505 containing ~ w of the active
moieties in the drug product’? If, for example, the combination contains one never-before-
approved active moiety and one previously approved active moiety, answer “yes.” (An
active moiety that is marketed under an OTC monograph, but that was never approved
under an NDA, is considered not previously approved. ) -.

YES [ f NO I t

Page 2



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

NDA#..
—

NDA #

NDA #

IF THE ANSWER TO QUESTION 10R 2 UNDER PART II IS “NO,” GO DIRECTLY TO
THE SIGNATURE BLOCKS ON PAGE 8. IF “YES,” GO TO PART HI.

PART HI -R-YEAR MCLUSIVITY FOR NDA S AND SUPPL~NTSv

To qualify for three years of exclusivity, an application or supplement must contain “reports of
new c1inical investigations (other than bioavailability studies) essential to the approval of the
application and conducted or sponsored by the applicant. ” This section should be completed only
if the answer to PART II, Question 1 or 2, was “yes.”

1. Does the application contain reports of clinical investigations’? (The Agency interprets
“clinical investigations” to mean investigations conducted on humans other than
bioavailability studies.) If the application contains clinical investigations only by virtue of
a right of reference to clinical investigations in another application. answer “yes,” then
skip to question 3(a). If the answer to 3(a) is “yes” for any investigation referred to in
another application, do not complete remainder of summary for that investigation.

IF “NO, “ GO DIRECTLY TO THE SIGNATURE BLOCKS ON PAGE 6.

2. A clinical investigation is “essential to the approval” if the Agency could not have
approved the application or supplement without relying on that investigation. Thus, the
investigation is not essential to the approval if 1) no clinical investigation is necessary to
support the supplement or application in light of previously approved applications (i.e.,
information other than clinical trials, such as bioavailability data, would be sufficient to
provide a basis for approval as an ANDA or 505(b)(2) application because of what is
already known about a previously approved product), or 2) there are published reports of
studies (other than those conducted or sponsored by the applicant) or other public] y
ava ilabie data that independently would have been sufficient to support approval of the
application. without reference to the clinical investigation submitted in the application.

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

(a) In light of previously approved applications, is a clinical investigation (either
conducted by the applicant or available from some other source, including the
published literature) necessary to support approval of the. application or
supplement?

.

YES i_X_l NO / I

Page 3



If “no.” state the basis for your conclusion that a clinical trial is not necessary” for
approval AND GO DIRECTLY TO SIGNATURE BLOCK ON PAGE 6:

-= <b) Did the applicant submit a list of published studies ‘relevant te the safety and
effectiveness of this drug product and a statement that the publicly available data
would

(1)

If yes,

(2)

If yes.

(c) If the

not independently- support approval of the applicatio-n?

YES/_x_lNol_l

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.

YES / I Nol_x 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 effectiveness of this drug
product’?

YES I I Nol /

explain:

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

Investigation #1, Study # 991-032

Investigation #2, Study # 991-055

Investigation #3, Study #

Page 4



3. In addition to being essential. investigations must be “new” to support exclusivity. The
agency interprets “new clinical investigation” to mean an mvestlgauon that 1) has not been
relied on by the agency to demonstrate the effectiveness of a previously approved drug for
any indication and 2) does not duplicate the results of another investigation 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 bee~demonstrated in

-= ~an already approved application. —

a) For each investigation identified as “essential to the approval. ” has the investigation
been relied on by the agency to demonstrate the effectiveness of a previously
approved drug product? (If the investigation was relied on only to support the
safety of a previously approved drug, answer “no.”)

Investigation #1 YES I / NO/X/— —

Investigation #2 YES I I NO/X/— —

If you have answered “yes” for one or more investigations, identify each such
investigation and the NDA in which each was relied upon:

NDA # Study #
NDA # Study #
NDA # Study #

b) For each investigation identified as “essential to the approval, ” does the
investigation duplicate the results of another investigation that was relied on by the
agency to support the effectiveness of a previously approved drug product’?

Investigation #1 YES I I NO l_X_i

Investigation #2 YES t i NO l_X_l

If you have answered “yes” for one or more investigations, identify the NDA in
which a similar investig-ation was relied on:

NDA # Study #
NDA # Study #
NDA # Study #

c) If the answers to 3(a) and 3(b) are no. identifi each “new” investi~atio.n in the
application or supplement that 1sessential to th; approval (i.e., the i~vestigations
listed in #2(c), less any that are not “new”):

Investigation #l_, Study # 991-032.

Investigation #2_, Study # 991-055

4. To be eligible for exclusivity, a new investigation that is essential to approval must also
have been conducted or sponsored by the applicant. An investigation was “conducted or
sponsored by” the applicant if, before or during the conduct of the investigation, 1) the
applicant was the sponsor of the IND named in the form FDA 1571 filed &ith the Agency.
or 2) the applicant (or its predecessor in interest) provided substantial support for the
study. Ordinarily, substantial support will mean providing 50 percent or more of the cost
of the srudy.

Page 5



For each investigation identified in response to question 3(c): if the investigation
was carried out under an IND. was the applicant identified on the FDA 1571 as the
sponsor”?

Investigation #1.. .

YES l_x_l
Investigation #2

IND # YES /_x_i

NO I / Explain: – -

NO / / Explain:

For each investigation not carried out under an IND or for which the applicant was
not identified as the sponsor, did the applicant certi& that it or the applicant’s
predecessor in interest provided substantial support for the study’?

Investigation #1

YES / / Explain NO / / Explain

Investigation #2

YES / / Explain NO I / Explain

Notwithstanding an answer of” yes” to (a) or (b). are there other reasons to believe
that the applicant should not be credited with having “conducted or sponsored” the
study? (Purchased studies may not be used as the basis for exclusivity. However,
if all rights to the drug are purchased (not just studies on the drug), the applicant
may be considered to have sponsored or conducted the studies sponsored or
conducted by its predecessor in interest. )

YES I / NO/X/— —

If yes, explain:

W+Q== L-3*77

Signature Date
Title: J%oject -er / Consu Safety Officer

-+P-%
Signature of Division Direc\or t

Pag& 6
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Item 13.1.

Request and Justification for 3-Year Marketing Exclusivity
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ITEM 13.1.

Request and Justification for 3-Year Marketing Exclusivity

.=Waper-Lambert requests 3 years of market exclusivity for Rezulin~ (trog@one)

tablets for treatment of type II diabetes. The active ingredient in Rezulin is

troglitazone. Troglitazone has not been previously approved for the indication being

sought in this supplement. Within the meaning of FDA’s proposed regulations

implementing the Drug Price Competition and Patent Term Restoration Act of 1984,

Rezulin is entitled to 3 years of exclusivi~ pursuant to those regulations, the statute,

and the case law.

Troglitazone qualifies for 3 years of market exclusivity pursuant to

21 USC tj355(j)(4)(D)(ili)and (c)(3)(D)(iil).

1. We have searched the scientific literature and lists of approved drug applications.

To the best of our knowledge, troglitazone, as monotherapy or in combination

with oral hypoglycemic agents for patients with type II diabetes, for which

approval is sought in this application, has never been approved in another drug

product in the US either as a single entity or as part of a mmbination product.

2a. Clinical investigations, other than bioavailability or bioequivaience studies, were

submitted to support this application. Wamer-Lambert Company certifies that, to

the best of applicant’s knowledge, these clinical studies have not formed part of

the basis of a finding of substantial evidence of effectiveness for a previously

approved new drug application.

b. The new clinical investigations can be found in Item 8 of the application,

SNDA No. 20-720-002, filed cxmcurrently herewith.

3a. Attached is a list of all published studies and publicly available reports of clinical

investigations known to the applicant that are relevant to support the application.

b. Warner-Lambert Company certifies that applicant has thoroughly searched the

scientific literature and that the list of published studies and publicly available

reports is complete and accurate.
..

DM_FI.LE./CI-99l
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c. Warner-Lambert Company certifies that in applicant’s opinion, the present

application could not have been approved without the new clinical investigations.

The pubiished studies noted in 3.a above are not sui%cient to support the ~provai

—= . of the ~plication. —

4. Warner-Lambert Company is the sponsor named in the Form FDA 1571 for

under which the clinical investigations identified in 2 above was

performed.

..

DM_FTLIycI-991
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Group Leader’s Summary Comments

—9 .

,.

Rezulin m (troglitazone) —

Supplements to NDA 20-719 and 20-720

September 30, 1997

Background

The sponsor has supplemented its approved NDA with data in support of expanding the
indications for troglitazone as monotherapy in all type 2 patients and for use of this drug in
combination with sulfonylureas in type 2 patients inadequately controlled on SU therapy alone.
Our understanding of troglitazone’s safety profile is largely based on previously reviewed studies.
The submitted studies are mainly intended to demonstrate efficacy for the indications being
sought. Dr. Misbin has expertly reviewed these studies in depth and led the interactive crafting of
appropriate labeling. I will emphasize a few of the conclusions and recommendations that he has
already made.

DISCUSSION OF ISSUES

This summary highlights what I consider to be the important issues related to the evaluation of
troglitazone for the proposed indication.

1. Troglitazone is marginally effective as monotherapy.

As pointed out in the medkal officer’s review (MOR) and best shown in figure 3 on page 8a of
the MO~ troglitazone has minimal efficacy when used as monotherapy in a general population of
type 2 diabetics over a 6 month period. With this dose response desi~ a roughly dose
proportional improvement in FBG at 6 months was obsemed horn 200-600 mg with respect to
week Ovalues. The lowest dose, 100 mg, did not differ with placebo. However, week O‘values
were actually significantly higher than those that were observed before patients’ SU therapy was
discontinued. Thus, the 400 and 600 mg doses were barely able to equal the FBG levels seen
while patients were on SU therapy. Even when compared to the week Obaseline, only the 400
and 600 mg doses resulted in statistically significant improvements in HbAl c. ~
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2.

In

The recommended starting dose of 400 mg is not supported by the results from the
pivotal study.

the pivotal study, the 400 mg dose treatment HbAl c effect (-.06) was actually Iemthan that
seeii%itlf the 200 mg dose (-.65). Thus, that study alone does not provide a strongba~is for
recommending any less than a 600 mg starting dose. In all probabi~ty, the minimal response seen
with 400 mg occurred by chance in this relatively small study. FBG levels were comparable for
the 400 and 600 mg groups. Moreover, the sponsor was able to respond to Dr. Misbin’s request
that other data supporting a lower dose be submitted. Studies 057 and031, though relatively
small and or shorter duration, demonstrated a response at 200 mg. I believe, therefore, that we
have ample evidence to support a starting dose of 400 mg. This recommendation will avoid an
excessive drug exposure for the subgroup of more sensitive patients.

3. Combination therapy of trogiitazone and SU is supported onIy by one study

In the single pirvotal study of SU-troglitazone comblntio therapy, true synergy of the combination
was clearly demonstrated. This one year study is more than large enough to suffice as a basis for
approving this new indication given the prior experience reviewed in the original NDA.

4. Troglitzone continues to carry concerns about fluid distribution among body
compartments and cardiotoxicity.

Troglitazone is a member of a class of compounds that have been associated with cardiac toxicity.
Troglitazone itself was found in various animal studies to be associated with increased heart
weights primarily due to fluid accumulation within heart muscle, and with some small histologic
effects as well. In short term studies, this effect was shown to be reversible in mice. A one year
study of monkeys was negative for fi.mctional cardiovascular changes at 3 to 5 times the expected
human exposure at the 400 mg dose.

In study 032, 15 patients (4.670) on troglitazone vs. O in the placebo group developed peripheral
edema. One patient in study 055 developed pulmonary edema. This fbrther substantiates a
concern than troglitazone affects fluid distribution as well as causing fluid retention of a perculiar
kind. Levels of atrial naturetic factor (ANF) have been found to be untiected by troglitazone
therapy. This will the drug’s slight hypotensive effect suggest that baroceptor Li.mction is altered
by the drug. Serious clinical consequences of trogiitazone have not been definitely tied to these
effects on fluid distributio~ but it is hard to believe that patients with cardiac, liver, or renal
disease would not be adversely tiected by the drug.

The 96 week echocardiography study revealed no differences between treatment gro;ps
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(troglitazone and glyburide) in terms of carciac toxicity but as our consultant, Dr. Lapicki stated
this simply means that “no major harm has occurred.” Thus while this study provides some
reassurance, the study of more sensitive patients, i.e. those with heart ftilure, and long term
suweillance will be necessary to absolve the drug of this effect. Clearly~ome conc~m is
w~fian~ed about the effkcts of troglitazone on the heart in humans treated for man~ ye-ars. The
labeling now reinforces this point.

Labeling

Dr. Mlsbin has provided an excellent set of suggested iabei modifications and these have been
entriely incorporated in the final version.

CONCLUSIONS

Troglitazone therapy is very effective when used in combination with SU and for poorly
controlled patients on insulin therapy. Troglitzone’s value as a monotherapy is marginal, but its
mechanism of action is more appealing than that of SUS. Monotherapy therefore may be of value
in some patients who are adequately responsive. Significant safety issues identified in the original
NDA continue to be a concern, but the labeling adequately reflects these concerns. Studies are in
place that will help to resolve these safety issues.

RECOMMENDATIONS

The indications for monotherapy and therapy in combination with sulfonylureas should be
approved. The final drafi labeling should be adopted.

Alexander Fleming,’M.D.

.
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Introduction

NDA 20-720, Troglitazone ( Rezulin) for poorly controlled .
insulin-treated patients with type 2 diabetes was approved
January 29, 1997. Supplements for monotherapy and combination
the-~apj with sulfonylureas were submitted on February Ifafid 3,

.“
respectively. This review focuses on.the efficacy and labeling
issues raised by the studies submitted in those supplements.
Background, mechanism of action, clinical pharmacology, etc. were
covered by Dr Fleming in his review of January 17, 1997 and will
not be repeated here except where pertinent to th~’supplement. A
review of the safety update submitted by the Sponsor May 23 1997
is also included.

In support of the indication for combination therapy with
sulfonylureas, the Sponsor submitted data from a single 12 month
double blind placebo controlled study (study 055). In support of
the monotherapy indication, the Sponsor submitted data from one
six month double blind placebo controlled study (study 032) and a
12 week double blind placebo controlled study ( study 031). Data :
from a 20 week study ( study 057) of monotherapy was also
submitted but this study had no placebo control. Also relevant to
the monotherapy indication is an open label 96 week (study 042)
comparison of troglitazone with glyburide. Results of each of
these studies are discussed individually.

3
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055 ‘- Troglitazone and troglitazone with glyburide in patients
previously treated with maximal dose sulfonylureas with
pharmacokinetic studies at some centers

This was~one year study of patients with fasting-C-peptide of
.’ greater than 1.5 rig/ml and FSG of > 140mg and HbAlc~ 5.9% while

on maximal dose sulfonylureas. Pat~ents were stabilized on 6 mg
bid of Glynase and then randomized to glynase alone, troglitazone
alone 200, 400 mg, or 600 mg, or troglitazone plus glynase. The
primary measures of efficacy were changes from ba.s+line of HBAIc
and FSG after 52 weeks. Secondary measures of efficacy were
serum insulin levels, and various lipid measurements. Meal
tolerance studies, pharmacokinetic studies, and echocardiography
studies were also performed at some centers. Patients were
classified as “responders” if they showed a 1% absolute fall in
HbAlc from a baseline. Hypoglycemia was defined as FSG<50 mg/dl
verified by laboratory measurement.

TroglItazonc200mg QD

Trogl:tazone400mg QD

1 Trogltamne6CXlmg QD

Scrcm Basdux Trc@Itmne200mg QD+Glybunde12 mg(6mgBlD)

MIuomzed
Glybmdc 12mg Trcg11tazonc400mg QD+GlybundelZ mg(6mgBID)

,
(6 mg B~)

I
Troglta.zcmc600 mg QD + CHybundei2 mg (6 mg BID)

I Glybundei2mg(6 mgBID)

The study group was 60% male, mean age 57.5 years with a mean
duration of diabetes of 8.4 Years/ They were 76.8% white, with
mean body mass index of 32.1. Baseline laboratory measurements.
were FSG 224 mg/dl, HbAlc 9.6 %, insulin 29 uU/ml, C-peptide 2.8
ng/dl. Mean weight at baseline was 205 lbs. Each study group had
about 78 patients entered. AS shown in the table, 85% of patients
in combined 600 mg troglitazone with glyburide completed the
study compared to 58% on glybu’ride and 44% on 600 mg troglitazone
alone. Lack of efficacy was the most common reason for failure to
complete the study for patients on troglitazone monotherapy. Only
3.7% of patients on the high dose combination dropped out because
of lack of efficacy compared to 25% on Glyburide alone and 44% on
600 mg troglitazone.

.

4
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TABLE 6, Patient Disposition
[Number (%) of Patients]

‘1’roglitw.oncMonothcrapy Combirmlion Therspy: TrogliltzoncKllybaaridc Glyburide
. 10111

200 mg 400 mg 600 mg 200 mg/12 mg 400 mg/12 mg 600 mg/12 m~ Monothcrapy

I{nndnmilcwl 10 “I”rrntmcnr 7X 81 78 7U 76 82 79 552

\\’itl,dr;,}* II l}l.I,IK III Irtd (If “1rrnlmrnl ..

u I ,Jck of I.lliciwy 41 (5$ 1) 32 (395) .14(4.16) 11(141) 7 (9 2) 3 (.I 7) 20 (2$.3) IN (272)

,\tlicrsc l:.VCIIl (, (77) 7 (xc) 6 (77) 5 (64) x (105) 5 (6.1) “6 (76) 43 (7 8)

1,,IcAIII (.’twnpll.mcc .3 (3n) 2 (2$) 3 (3 8) o (o o) 1 (13) 2 (2 4) I (13) 12 (22)

Prcgnarwy o (00) I (12) o (0 o) o (o o) o (o o) o (o o) o (o o) I (02)

other 4 (51) 3 (37) 1 (13) 6 (7,7) 6 (7,9) 2 (2.4) “ 6 (7.6) 28 (51)
. .

“I”olal 56 (7 I 8) 45 (556) 44(564) 22 (2g2) 22 (28.9) 12 (14.6) 33 (4 I 8) 234 (42 4)

(:omplrted Study’ 22 (2R 2) 36 (444) ,34 (43.6) S6 (71.8) 54 (711) 70 (8S,4) 46 (S8.2) 318 (576)
d Ilascd on mvcstigator’srcsporw on krrnmawn caac rcporl form

‘1

, ,.

‘t
I



Results:

Both FSG and HbAlc rose after 12 months of treatment in patients
on glyburide alone but fell in patients on glyburide plus all
three doses of troglitazone. Levels rose in patients on 200 mg
trog-li~azone monotherapy who completed the study but wer? largely
unchanged at 400 mg and 600 mg. These results are shown–ifi the

.“ table. When corrected for the rise with glyburide alone, the
treatment effect of 600 mg troglitazone when given with glyburide
was 2.65% for HbAlc and 79.1 mg/dl of FSG. Smaller but still
significant changes were seen at 200 mg. Intermediate value were
observed with 400 mg, indicating a clear dose-resp”6nse
relationship in the range 200 – 600 mg per day. A time course of
the effect using an intent to treat population is shown in the
figure. The maximal troglitazone effect for FSG required about
eight weeks. The deterioration which occurred in patients on
troglitazone monotherapy occurred during the first four weeks but
stabilized thereafter. Among patients who completed the study,
all troglitone treatment groups, except 200 mg monotherapy, had
significantly improved glycemic control compared to glyburide
alone. With respect to HbAlc, the drug effect of 600 mg of
troglitazone with glyburide was 2.74%, and 51% of patients
achieved a reduction in HbAlc of 1% or more ( see table 9) .

The efficacy in the ITT population (shown in the figure) is
different from that in the completer population shown in the
table. This discrepancy is due to the high drop-out rate in
patients taking troglitazone alone, primarily because of lack of
efficacy. As shown in table 6, dropouts due to lack of efficacy
were 55%, 40%, and 44% for 200 mg,400mg, 600mg troglitazone
respectively compared to 25% with glyburide.

Fasting insulin and C peptide values fell in all troglitazone
groups . The fall was greatest in those patients on troglitazone
monotherapy, presumably because the glyburide had been
discontinued. A small rise in total cholesterol and LDLY
cholesterol was seen in patients on troglitzone monotherapy and
to a lesser extent on combined therapy but there were also small
rises in HDL cholesterol There were no changes in Apo Al, Apo B
or Lp(a)or VLDL. A 2.6 mmHg in diastolic blood pressure ( p<O.05)
was seen with the 600mg/12 mg combination vs. 12 mg glyburide.
Body weight increased in all combination treatment groups. The
weight gain in the 600 mg/12 combination was 14.4 pounds vs

gl’yburide alone (see table 14) . The change in body appeared to be
correlated to changes in glycemic control.
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TABLE 9 Primary Parameters at Week 52: Completers I

hr

I’.ll.llllc’lcl
Trngll[ozonc Monothcrbpy Combination Thcrnpy:Troglitazonc/GIy bunde Glyburidc

200 mg 400 mg 600 mg 200 mg/12 mg 400 mg/12 mg 600 mg/1~ mg Mon~~hcrnpy

llcn:{l~lflbitl ,\l(., ?0

AIljII.Id Mc:In DtlTcrcncc From .023 (046) .10,1’ (o38) .104” (039) -1.63”” (O3S) .1 8R””(0.34) .2.74”’ (0,33) ..
(ilyburidc Monothcrapy (SF)

95a0 Confrdcncc lnlcrva18 (-1 43 [0 o 97) (-202 10-0 04) (-206 10 .002) (-2.54 10.0 73) (.277 (0 -O 99) (.3.60 10 .1.88)

F~s!ing Serum Glucose, mg/dl.

N

Mcmr llascltnc (S1)) 2175(446) 1968 (424) 212.4 (48.9) 2217 (55 7) 2246 (43.0) 218.5(51.1) 214.7 (345)
AIJjUSICdMcnn C~langc I’rcrm 134(120) -20 S(94) .117 (9.8) .34 I (7 6) .460 (7,7) .58.1 (6.8) 131 (86)

Ilasclinc (SE)

Adjuslcd hfcan Dlf(crcncc ~rom 03(146) -336” (123) .248 (126) .472”’(1 I 2) .591”” (11.1) .712°’ (106) . .
(;lyhurtdc Mrmmhcmpy (SE)

1)5?”0 C[lnfidcncc lIIICr Vala (-376, 382) (-655, -1 8) (.57 5, 78) (-763, -18 1) (.87 8, .30.4) (.9&,7, -43 7)
.1 ANCOVA (WIII1 trcalmcnl and ccnkr cfrccls and basclwrc as covartatc), -.
● psoos

“- l) g) 000 I

‘\

‘t
‘1
I

MC;III Il;l\cllnc (S1)) 953 (1 57) 907(161) 9.3s (1 77) 9.33 (1,3s) 9.60 (1.32) 9.3s (1,53) 949 (1,33)
/\dJil\kd Mcon Chnngc [;rorn () 55 (03X) .025 (o 29) -026 (O 30) .0.8S (0.24) .1.10 (0.24) .1.96 (0,21) 078 (0.27)

Il:lscllrlc (SK)

,.4
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TABLE 8 Change From BaselineatMonth 12 inPrima~ Glycemic Parameters

lTT Population: Study 991-055 i’
Troglllazonc Mrmolherapy Combination Thcrmpy:Troglitazone/Gl#buridc

l):tr:lmclcr
GIyburidc

200 mg 400 mg 600 mg 200 mg/12 m8 400m8/12mg 600m#12 m8 Monolhcrapy

llcmoglohin AIC, ‘4

c%

‘+.
MciIn IIJSCIIIIC 954

AdJuslcd Mcon Chisngc I’rom I 92 (o 20)

Iloscline (SE)

AdJuslcd Mean D!ffcrcncc From I 02” (028)

Glybunde Msmo(hcropy (SE)’

95°/0 Cmsfidcnce Intcrvalb (031, 174)

2129

20 (1 (7 O)

.22 (97)

(-27 1, 22 8)

9 44

085 (O 20)

-0.0s (o 28)

(.0.76, 0,66)

2302 2257 230.9 220.8 2222

111(71) -310(70) -380(7.1) .564 (6.9) 227 (6 9)

.116 (97) .53 7“* (97) -60 R“” (97) .79,1”” (96)

(.367, 13.4) (.786, -28 9) (-85.8, .35.7) (.103.9, .54.4)

971 949 9.72 9.45 957

093 (o 20) .070 (o 20) -0.91 (0.20) .175 (020) 090 (o 20)

0.03 (O 28) .1.60”” (0.28) .181°0 (0.28) .2.6 S”” (0.28) . .

(.0.69, 0.75) (.2.31, -0.88) (-2.$3, .1.10) (.3.36, .1 .94)

a ANCOVA wilh trcolmcnt and ccnler effects and baseline as covariate using stepdown Iesl O( linear-trend or Bonfcmoni.Helm adjustment.
h 95°/0 urmfidcncc inlcrvals bnscd on Ihnncll’s ICSI
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Figure 4 illustrates the mean levels of FSG and HbAIC over time for

population. Themajorlty ofimprovement inglycemic mntrol(FSG)

the fourth week of therapy,
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FIGURE 4 Mean Levels of a) FSG and b) HbAlc by Ttme (ITT)
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TABLE 6. Patient Disposition
[Number (%) of Patients] i’

Trogl)la.?oncMonothcrapy Combinaoon Thercpy; Troglitaaonc/Glyburidt
. Glyburidc k

200 mg 400 mg 600 mg 200 mg/12 mg 400 mg/12 mg 600 mg/12 mg
To[al

l{;ttld,mlitt.tJ 10 l’r~,ttmcnt

Monothcrapy

78 El 78 78 76 82 79 $31

\\itl\({p.,wn pI.$t)I :(1 End O( ‘rte~~ment

l.~ck d Iiflicacy
.

43 (5$ 1) 32 (39 5) 34(436) 11(14.1)

T\lJVtrw Evcnl

7 (9 2) 3 (3 ?) . 30 (25,3) 150 (27 2)

6 (77) 7 (R6) 6 (77) S (64) R (105) 5 (61) 6 (7.6) 43 (7,8)

I ,wh Or Cwnpltancc 3 (38) 2 (25) 3 (.I 8) o (00)

I’rcgnancy

I (13) 2 (2.4) I (13) 12 (22)

o (0,0) I (12) o (o o) o (o o) o (o o) o (0.0) o (0,0)

olhcf

I (o 2)

4 (51) 3 (37) I (13) 6 (7.7) 6 (7.9) 2 (2 4) 6 (7.6) 28 (S. 1)

1“01,11 $6 (7 I R) 45 (556) 44(564) 22 (2R 2) 22 (28.9) 12 (146) 13 (41,8) 234 (42 4)

(’ompiclcd stud}’ 22 (28.2) 36 (444) 34 (436) $6 (7 I 8) 54 (71 1) 70 (834) 46 (58.2) 318 (S7.6)

lliwd on mvesltgak)r’s fcsfronsc on Icrmmatlon case repotl form

.,!.
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TABLE 14 Mean Change From Baselinein Body Weigh at Month 12: ITT
.

Troghmzonc Monotherapy (mg) Troglllazonc/Glyburide (mg) Combirmtion Therapy

200 400 600 200/12 400/ 12 600/1 2
~Glyburlde

N.70
N-79 N=7S N-76 N-77 N-75

,. –,.
N=79 b’

KIL!WIlJaachne(SD) 2017 (42 O) 2166 (548) 207.1 (46 1) 2025 (35 8) 200.6 (42 4) 196.2 (43.2) 196.2 (43)
,\dJuslcd Mean Change (SE) -69 (1 2) .39 (1 2) -08 (12) 5s (1,2) 7.7 (1 2)

Q

13.1 1.2) .13 (12)
lhlltrcncc From Glyhurtde (SE) .16” (16) .26 (16) 05 (1.6) 71”’ 06) 90’” (16) i 0 (1.6) . . .
, p SI-)05.
*’ p .$00001

D

I) A4-1”11lxl-991Klllllcill

TABLE 11. Responders at Week 52: ITT

Troglitazone Monolhcmpy (mg)
TrogliWonelGlybunde (mg)

Respondersm Dcfmed by
Combination Therapy

200 400 600
Glyburide

200/1 2 400/ 12 600112

N=78 N*78 N-76 N=7S N-76 N=80

>~0 mgldL Rcducwm m FSG”

Responders,N (“/.) II (14) 20 (26) IS (24) 37”(47) 47* (62) 53” (66) 10(13)
. .

21% Reduction m tlbA ,C”

Rcsponderx N (%) 3 (4) 13 (17) 8 (11) 29”(37) 39” (51) 51” (64) 4 (s)’

“ p sO001, sigruficady ddTerentfrom glybundc (based on step-don CMH tests)
a From b~eline

‘\
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Safety:

There was one death on glyburide due to acute pulmonary edema and
one death on 600 mg troglitazone due to acute myocardial-
infarction. There were five patients who reported hypoglycemia,
th-?ee’o”fwhich were in the 600mg/12 mg group. No patieiit-
discontinued treatment because of hypoglycemia, but one patient
had the dose of glyburide reduced. The adverse events and
laboratory abnormalities found in this study are similar to other
studies of troglitazone and will be discussed in a later section.
These include diarrhea, fall in hematocrit, rise -fn LDH anti

significant but reversible rise in liver transaminases. There
were no significant differences between the treatment groups with
respect to cardiac parameters ( see table 20)

Conclusion:

This study shows that the combination of troglitazone with
glyburide had greater efficacy than could be achie~’ed by maxima:
doses of either agent alone. The study also shows that patierts =
on glyburide who are switched to troglitazone can expect co
experience a deterioration in glycemic control. Therefore
troglitazone should be ADDED to a sulfonylurea but should not
generally be used IN PLACE of a sulfonylurea. Improvement in
glycemic contrcl with troglitazone appears to be associated w~zh
a rise in body weiaht.
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032”” - Troglitazone as Monotherapy in NIDDM

This was a six month parallel trial of troglitazone at 100, 200,
400,and 600 mg/d versus placebo in patients With NIDDM whose
HbAlc was greater than 6.5 FSG >140 rngidl and c peptide-ef 1.5
ng-hlzor greater. There was a two-week washout period f=o~ prior

.“ therapy (no greater than % maximal dose SFU), followed by six
months of active treatment. Each treatment group had about 80
patients. There was a mean age of 54 years, 59% male, 74.4%
white, a mean body mass index of 32.5, and mean duration of
diabetes of 5.3 years. ,/

Results:

As shown in figure 2 &3, troglitazone in doses of 200-600 mg/day
caused a statistically significant reduccion in FSG versus
placebo. A reduction vs placebo in HbAlc was also observed but
was not statistically significant at 200 .mg/day. However as shown

in tables 8&9, the troglitazone’s effect relative to placebo was:
largely related to preventing the deterioration in glycemic -
control in the placebo patients. From the time course shown in
figure 3, it is clear that glucose rises during the two week
wash-out period when previous SFU is withdrawn. This elevation in
glucose relatlve to previous therapy -persists after 6 months in
patients on placebo, but is ameliorated for patients on 400 and
600 mg trogltlazone. With respect to HbAic, the rise of 1.5% in
placebo patients compared to a rise of cniy 0.4% on 600 mg
troglitazone gives a significant drug effect of -1.1 ‘%units even
though glycemia was not actually improved.

The deterioration in glycemic control early in the study can
largely be accounted for by discontinuation of previous
medication in patients on sulfonylureas !5FU) . As shown in the
cable, more than 75% of c3atients in :hls study had been on a SFU
(86 on diet alone and 306 on SFU) . Mean FSG went tip 41.4 mg/dl
during the two-week washout period in the SFU patients vs 3 mg/dl
in previously untreated patients.
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TABLE 8 PrimaryEfficacyParametersatMonth 6 lIT (LOCF)
TWP.1USZM18(ma)

Pumctcr Placcba
Iw 2fm 400 600

HbA, c “4

s

.Mtm Balclinc (SD)

Adpted .Uean Chm@c Ftam
D,ffemm..FromPlaccbo
(cl)

FmsmvStrumGIU..U.=c@L

s

Mrm Baiclme (sol

Adlu$ led .U. an Chan~c F:om

18 n

8? (l>) 16 (1-)

BOSClUIe (SE) 15 (o:) 1640:)
.. 01

(-06.0:)

81

86 (l’)

II (02)

.04

(. I 1.04)

81
2● (-0)
.19 (-l

76
86 (1a)
0s (02)
.07-

(-l~. ol)

Dt!fc,cncc Fmi-11Placebo . . -11 .42- .>1”

1r4, (. I\. 12) (.65. .212) (.~$. -2s)

1“
I -“y

19

89 (1 *)

04 (02) “F

.1 1“

I I@ .04)

.

.
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,?”m TABLE 9 Change m Glycem]c Parameters From Screening (Week -2) lo
Basel!ne (Week O) ITT (Diet Only Prestudy Therapy and Ora]
Agent Prestudy Therapy) ~3 &

Pwamelcr Prcstudy Therapy f

Dset only Thesapy Oral A~I Thcrap} ~_

Hemoglobin A,JY.)
-9 *

—
— —

N

Mean ● Screening’ (SD)

Adpsstcd Mean Change From Screcnmg 10

Basclme(SE)

9Y% c1
p-value for DiKcmnCe

Fasting Serum Glucose (mg dl. ~

N

Mean ●l Screenings (SD)

Adjusted Mews Change From Scrccnmg 10
Basclme (SE)

95”/. c1

p-value for Djffercnce

Total Insulin (Ilfmf-)

N

Mean al Screentnga (SD)

AdyssIed Mean Change FICIm Scrccnlng m

Basclme (SE)

95”4 CJ

p-value for Dlfkrence

C-Pcptide (ng ml)

N

.Mean ●l Scrccnmg” (SD)

Adjusted Mean Change From Screening 10

Baselmc (SE)

95% c1

86

8.6 (2 o)

006(0.07)
(-0.07.o.19)

-axul“

87

2012 (564)

30 (46)

(-61. 12 1)

cool”

87

346 (21s)

-35(12)

(-s8. -1 2)

87

29(12)

-002 (o 09)

(-020. o [7)

306

8.4 (1 6)

0.31(004)
(0.24.0.38)

305
2003($7 I)

414(25)

(36 5. 462)

305

310 (182;

-59 (06)

(-71. <6)

306

28(11)

-0.30(o05)
(-o40.-02 I )

p-value for Djffcrencc <001”
“ Sra14sl,call! stgntfican[ (<0 05)
a W’eck .2

The next two figures show the time course of the troglitazone
effect in patients who were previously on SFU vs those who were
on diet alone. With respect to FSG, all groups of patients

previously on SFU showed deterioration early in the study. After
SIX months of treatment, patients on 400mg or 600 mg troglitazcne
were nearly ( ‘but not completely) back to their pre-washout
levels. For diet only patients, however, a substantial reductlc~n
in FSG was observed by two months and maintained until the end of
the six–month study. With respect to HbAlc, deterioration was
observed in ali groups of SFU patierts. Even despite 600 mg
troglitazone, a 1.0 % uniz rise was cbserved from prewashout
levels. Among diet-only patients, 6:0 mg troglltazone resulted in

nedrly a 1.() “! unit fall ~n ~b.qlc f:~m pre-washout levels-.

9
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The results after six months are shown in the table. Although a
clinically significant fall HbAlc and FSG was observed at 600 mg
troglitazone, it is disappointing that these results are based on
only 15 patients. For patients previously on SFU, it is clear
that troglitazone was better than placebo, but that troglitazone
ne%r Achieved the level of glycemic control observed wi~h
previous therapy. These results show that sulfonylureas -sh~uld
not be discontinued in patients treated with troglitazone.
Troglitazone monotherapy in previously untreated patients is
probably effective but the data base is very small. The Sponsor
has put forward a “responder analysis” in the following table.
Based on a 1% reduction in HbAlc, and “a 30 mg/dl reduction in FSG
they find a 19% and 56% response rate respectively in patients
previously on SFU. However, this analysis is based on change from
baseline, after the deterioration in gl;ycemic control resulting
from the two-week washout. This approach is misleading, and
conceals the likely possibility that these patients would have
done better had they been left on the sulfonylurea.

The reason that the response rate using HbAlc was so much less
than using FSG is that HbAlc is a lagging indicator of glycemic
control. The level of glycemic control on previous SFU therapy
was probably not very different from that achieved with
troglitazone, hence little change in HbAlc. Fasting glucose
levels, however, changed very rapidly. Deterioration in glucose
levels after two weeks without the sulfonylurea sets the stage
from which a troglitazone effect can be observed. However, two
weeks is reflected little in HBAIc.

For patients on diet alone, one would expect little change in
glycemic control during the washout period and hence good
agreement in response rate based on HbAlc vs FSG. This was in
fact the case. For patients on diet alone, the response rate was
40% for HbAlc and 47% for FSG. Thus, troglitazone monotherapy is
not indicated for patients on sulfonylureas, and gives a good
response in only about 40% of patients not on sulfonylugeas.

Hyperglycemia after a mixed meal was improved by troglitazone. As
noted above with FSG, this improvement occurred relative to a
baseline value which occurred following discontinuation of
previous therapy.

Bpdy weight was increased by troglitazone relative to placebo.
On troglitazone there was a-mean 1 pound increase in body weight
compared to a 7 pound loss on placebo. There were no changes in
blood pressure.

..
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u’TABLE 10 Prima~ Efficacy Parameters at Month 6: Prestudy Therapy (
l) fCSIUdy l)arn~CIC~ Diet and Oral Ther!$py)
“1’hcrapy

Placcho “rroglltazonc (mg) .
DIET ONLY 1W 200 400

HhAl{: f)ou

N

Mcm Dasc!inc (SD) Ill

Adjuslcd Mean Chrmgc (S1!) 87(19) Is
~ 40 (() 40)Diffcrcncc From Placebo

95% ~t of f)iffcrcncc~

Fasting Serum Glucose
N
Mean I]asciinc (sI>)

202 (Ml)Adjusted Mean Change (S[1)
-62 (I4 1)I)lffcrcncc l~rom Placebo

950/0 Cl of Dlffcrcncc’

ORAL ANTIDIABETIC THERAPY
llhAtC

N

Mm 13asclinc (SD)
Adjuslcd Mean Change (SE)

Diffcrcncc From Placebo

9SV0 Cl of Diffcrcncea

?~sthsg Serum Glucose

In

60
88 (1 7)

1.S6 (0.24)

16
92(20)

0.4U (041)
0,08

(-1.31, 147)

18
83(1s)

-024(0,40)
-0,65

(.210,ORI)

19
85 (2,1)
0.34 (0.36)

-0.06
(“1.37, 1.24)

17
228(66)
-69(143)
-07

(“49 1, 477)

62
8.4 (1 ,6)

1.97 (0.24)
0.11

(-072,O94)

60
235 (61)

207 (7,9)
-12,0

18

191 (53)
.244 (142)

-182
(-696, 33,1)

63 -
8.7 (18)

1.48 (0.24)
-0.38

(-120, 0,44)

63
254 (69)

-1s7 (7.7)
-48,3*

19
201 (61,1)

~16.6 (12.6)
-104

(-56.4, 356)

57
8.7 (1.74)
i.06(0,25)
-0.80*

(-1.63,O.O4),

‘1
57

239 (76)
-28.3 (8,())

-60.9”

8.6 (22)
-0.95 (0.42)

-1,35*
(-2.79, O08)

15
2~ I (56)

“484 (14.9)
-42,2*

(-92.8, 8,4)

N

Mean 13asclinc(S0)
61

23 I (63)Adjusted Mean Change (SE)
327 (7,8)Diffcrcncc From Placebo

95% Cl of Diffcrcnccs “t
(-38.8, 14 8) (-74.8,’ -2 I.x)‘: p sO 05, based on slcp-down ICSI for Iincar [rend

vl~ I)unnctl’s (CSI

(-87.8, -34, I) , (!92.0, -39,4)

64
8.9 (1.6)
0.69 (0,24)

-1.17*
(-1.98, -0.35)

r

64 ‘~

249 (67)
“33.1 (7.7)

I I -65.7*

, ,.

l) M_l:ll,l;/CI.991
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TABLE 11. Responders at Month 6: 17T’

Responderss 04ned by: Placebo
Troglitszsme (I@

100 20W 400 600
M*A Reductioo in Hemoglobin Al=”

N 78 78 81 76 79

Responders, N (%) 5 (6) 5 (6) 7 (9) 11 (15) 18 (23)0

230 mgJdL Reduction in PSGa
N 79 77 81 76 79
Responders. N (V.) 16 (20) 11 (14 31 (38)0 34 (45)’ 43 (54)*

● From, baseline
● p s0.01. signifwsntly different from placebo (kcd on step-down CMH SCSSS)

TABLE 12. Responders at Month 6 ITT: Prestudy Therapy (Diet/OraI Therapy)

Prcsnsdy Thempy Placebo
Troglitazone (mg)

100 200 400 600
Responder as Defined by
Oral Antidiabetic Pressudy Therapy

21% Reduction in Hemoglobin A1ca
N 60 62 63 57 ...- -“”64
Responders. N (%) 3 (5) o (o) 2 (3) 8 (14) f 12 (Ifi

230 mgfd L Reduction in FSG’
\
‘-~- ---’”

N 61 60 63 57 64
Responders. N (%) II (18) 6 (10) 24 (38) 26 (46) 36 (S6)

Diet Prestudy Therapy
?-

21% Reduction in Hemoglobin A,C8
N 18 16 18 19
Responders, N (%) 2 (11) 5 (31) 5 (28) 3 (16) *,

~

230 m#dL ReductiosI in IZ3G8
N 18 “17 18 19
Respon

15.
dcrs. N (%) 5 (28) 5 (29) 7 (39) 8 (42) 7 (47)

‘ From baseline /
,
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Safety:

Peripheral edema was reported in 15 ( 4.6%)troglitazone pat>ents.
Seven of these were on 600 mg compared to 3 on 100 mg, 2 on 200
mg and 3 on 300 mg and O on placebo. The edema was consi~ered by
the-=infiestigator to be possibly related to study medicatlofi in 3.

.“
None of these reports was classified.as serious. There were no
deaths. Serious events appeared to be randomly distributed
between placebo and various doses of troglitazone. Withdrawal
because of AE occurred in 4% of placebo patients and 3% of
troglitazone patients, including 1 patient with a+ash ( 400 mg)
and one with increased liver enzymes( 100 mg) . 11 other patients
on various doses of troglitazone had minor increases in liver
enzymes which returned to normal by the, end of the study despite
continuation of the drug. The small decrease in hematocrlt
observed in other studies was observed here as well. One patient
had a significant rise in LDH.

Conclusion:

This study provides little support for the indication of
troglitazone as monotherapy. It is clear from the data that
switching patients from SFU monotherapy to troglitazone
monotherapy leads to deterioration in glycemic control. With
respect to patients not on previous drug therapy, troglitazone
resulted in a statistically significant fall in HbAlc only at a
dose of 600 mg in a group of only 15 patients. Although the
proposed label indicates a starting dose of 400 mg, this dose
showed no effect. The 200 mg dose. However, was associated with
HbAlc and FSG treatment effects that approach statistical
significance.

.
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Patient characteristics at baseline are shown in the table.
Several points are of note. Although the number of black
patients was small, the percent of black patients who responded
was at least as great as in white patients. No different= was
ob~v~d between responders and non-responders wi-th resp.ec~ to C
peptide level. The responders tended to be older and in poorer,. “
control than the non-responders, as measured by higher HbAlc and
FSG . It was not stated if these differences were statistically
significant.

./

TABLE 4 SummaIY ofPatientCharacteristics at Baseline
(Intent-to-Treat Population)

(Page 1 of 2) ;

Open-LabclNonresponder Open-Label Responder

CI-991 CI-991 CI-991 CI-991 Total

?OOmgl&y 400 mg/dav 200mg/day 400mg/day N = 256
N=88 N=95 N=41 N=32

sexN (’Yo)

Men

Women

Postmenopausal

Race N(%)

whiteICaucaslan

Black

Hispanic

Asian

Olher

Age @r)

Mean

SD

Median

Min. tix

<65 ycassN (yo)

~65ycars N(?4)

Dwationofhaktcs (yr)

Mean
SD

Median,

45 (51.1)

4; (48.9)

28 (31.8)

76 (86.4)

8 (9.1)
.i (2.3)
. (2.3)

@ (o o)

564

104

570

34.0, 79.0

65 (73.9)

23 (26.1)

54

5.2 ‘

3.0 ‘

54 (56.8)

41 (43.2)

29 (30.5)

82 (86.3)

6 (6.3)

3 (3.2)

3 (3.2)

1 (11)

56.9

10.6

56.0

31.0. 79.0

69 (72.6)

26 (27.4)

5.1

5.6

3.0

23 (56.1) 21 (65.6) 143 (55 9) :

18 (43 9) 11 (34.4) 113 (441]

9 (22.0) 6 (18.8) 72 (28 1)

35 (85.4) 25 (78.1) 218 (852)

4 (9.8) 5 (15.6) 23 (90)

1 (2.4) O (0.0) 6 (2.3)

1 (2.4) 2 (6.3) 8 (3 1;

o (o o) o (0.0) I (o 4)

52.3 54.0 55.6

111 9.0 10.5

53.0 54.0 56.0

26.0,75.0 34.0,75.0 v 26.0, 79.0

37 (90.2) 30 (93.8) 201 (78.5j

4 (9.8) 2 (6.3) 55 (21.5)

6.3 3.4 5.2

6.9 3.1 5.5

4.0 2.0 3.0

0.0, 27.0 0.0, 10.0 0.0, 32.0Mk Max 0.0, 25.0 “ o.0, 32.0
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991-057 - Responder Analysis without Plac~bo Control

The.purpose of this study was to determine if patients who -did
not respond to a daily dose of 200 mg troglltazone would_respond
to-400zmg. Patients were type 2 diabetics with HbAlc over _the

.“ upper limit and fasting C peptide of at least 1.5 ng/dl. 69% of
patients were on a sulfonylurea at the time of screening but the
dose could “not exceed % the maximal recommended dose. The SFU was

discontinued during a two week run-in period. Patients were then
treated with 200 mg of troglitazone open-label for, 6 weeks. Those
with a fall in FSG of less than 30 mg/dl are designated as non-
responders. Those with a fall of at least 30 mg/dl are
designated responders. Responders and non-responders are then
treated for 20 weeks in double blind fa;shion with 200 or 400 mg
troglitazone. A schematic diagram of the study is shown below:

,W& OpaPbbd Oouble-Blad

WA o
Ptmu I7

Wek 6 week 26

tx7
FIGLJM ]. Study Design
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TABLE 4 Summary of Patient Characterisncs at Basehne
(Intent-to-Treat Population)

n19

(Page 2 of 2)

-9 * @n-La&l NomspoQ&I

C1-991

Open-Label Responder

CI-991 CI-991 C1-991 - Total
200 mghby 400 mt@q 200 mf+iay 400 mghiq N = 256

N=88 N=95 N=41 N=32 “

Body Mass Index (kt@mz)

Mean 33.5

SD 8.5

Median 310

Mn. Max

Waist-Hip Rauo (cm)

Mean 09

SD 0.1

Me&an 09

Mm. Max

Fasting serum Glucose (m@L)

Mean 2354

SD 6? 9

Median 227 c1

Mm. Max

Hemoglobm A,= (%)

Mean 87
SD 18
Median 86
Min. Max

C-Peptlde (n@fi)

Mean 32
SD 13
MediaII 30
Min.Max

32.6

7.0

31.4

0.9

0.1

0.9

238.0

64.5

2360

87

16

8.4

3.3

1.4

3.0

33.3

5.7

32.4

;

1.0

0. I

Lo

276.2

70.9

286.0

95

19

94

34

10

3.2

33.4
,/

64
326

1.0

01

10

275.9

98.5

250.5

98

25

93

40

24-

34

33.1

7.2

3]5

10

01

10

248.0

719

236.5

90

19

86

34

15

3“ 1

,
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A summary of the results of the 20 weeks of blinded treatment is
shown in table 8 on the following page. This table illustrates
several important points. First, and most important is that only
73 patients of the 256 patients(21.5%) could be classif&ed as
ini~i~ responders to 200 mg troglitazone using fall in–fasting

.< glucose of 30 mg/dl as the criterion for response. Even in those
responders, continuation of the 200 rng dose did not result in a
significant fall in HbAlc. An effect on HbAlc was only observed
with 400 mg. The disparity between response based on fasting
glucose vs. HbAlc, and the failure of low dose troglitazone to
reduce HbAlc is consistent with the findings of study 032, the
six month controlled study of troglitazone monotherapy described
previously. As shown below, a small increase in body weight was
observed in responders on 400 mg trogltiazone compared to
decreases in body weight in the other groups.

Non-responders Responders

Change 200mg 400 mg 200 mg 400 mg ~

HbalC 1.02 0.89 -0.16 -0.99

FSG +1.6 -15.3 -43 -72

Wt, lbs -3.5 -1.9 -0.5 +0.5

N= 88 95 41 32

In response to my request, PD submitted additional data on April
14 and 18, 1997 on the patients who had not previously been on an
antidiabetic medication. These results are summarized in the
second table on p15. Of 46 such patients, 20( 45%) were
classified as “responders” to 200 mg troglitazone and 26 patients
(55%) were classified as non-responders. There were 13 patients,
who went on to receive 400 mg after having been classified as
non-responders to 200 mg. Again, basing a positive response ona
fall in FSG of 30 mg/dl, I found three patients, #404, #418, and
#453 who responded to 400 mg. In addition, these patients
experienced fall is HbAlc over 26 weeks of 1.6%, 1.8% and 2.9%
respectively. Therefore, 3/13 (23%) patients responded to 400 mg
who did not respond adequately” to 200 mg. Thus, the 55% of
patients who were non-res.ponders to the initial 200 mg dose could
pr,obably be reduced to 42% by increasing the dose to 400 mg; The
numbers are small, but are consistent with the results of Study
032 discussed above. Taken together these studies indicate that
about half of previously untreated patients will get a good
response to troglitazone with a fall of FSG of greater tl+~n 30
mg/dl and a fall in HbAlc of 1.0% or more at 400 mg.

14
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(f)J7 ‘“ -
-= * TABLE 8. Shmmay of Change from B~eiine at Week 26- -

(Intent-to-Treat)
Open-bbel Nmwcsporrdcn Open-Lsbcl Respond-

parmnetcf 200 rng/day 400 mgi&y 200 mgf&v 400 mddav
N=88

~ .-,
. N=95 JJ.=-41 - t4’=32

Hemoglobin Ale (“A)

BSSelipc Mun (SD) - 8.7 (1 76) 8.67 (1.58) 9.54 (1 .85)

Adjust=d Cirqle finm Baschne (SE) 1.02 (0.19) 0.89 (0.18) -0.16 (026)
DilTermIcc from 200 mgkky (SE) -013 (0.2s) .
95% Confidence Interval (-0.63. 0.37)

p Vshre 0.605

. Fasting Serum Clucose (mg/dL)

B&cline Man (SD) 235.38 (62.88) 238.01 (@SO) 276.17 (70.94)
Adjusted Chsnge fmm Baseline (SE) 1.64 (6,03) -15.32 (5 74) 4300 (7.41)
Difkmcc from 200 m@sy (SE) -16.96 (8.oo)
95% Confidcocc Iotcwal (-32.76. -1.15)

i 83 (2.46)

-0.99 (029)

.-084(0.38)
(-1.59,4.08)
0.030”

27594 (98.52) :

-72.00 (8.52)

-29.00 (10.81)

(-S0.64. -7.36)

0010”
p value 0.036”
● SUtIsrXSIIysi@icsn! at 0.05 sagmficsncekvcl based MIANCOVA wrtb treatment aod cenrcr as factors snd

bmclinc ss cOVtiak

study 057 20+6 weeks -
Patients on Diet Alone

NR NR Responder Responder

dose 200mg 4OOmg 20 Omg 4OOmg

n= 13 13 11 9

FSG, change 21 -22 -14 -64

rng/dl SD 76 54 39 27

Ale, change% 0.08 -0.52 -0.90 -2.09

SD 1.50 1.35 1.45 1.58

15
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991_-J03~: 12 Weeks double blind dose response study in NI~DM

.
., ‘

Patients were included with HbAlc between 7 and 11% and C peptide
of at least 1.1 rig/ml. 80% of patients had been taking an oral
antidiabetic medication which was stopped before the run-in. The
mean age was 57.5 years and the average duration of diabetes was
6.9m years. Mean FSG at baseline was “247 mg/dl an’d mean HbAlc at

baseline was 9.2 % As shown in the figure, there was a four week
diet-only run-in followed by randomization to placebo or 200,
400, 600, 800 mg troglitazone. Pharmacokinetics measurements were
also performed as described later. It should be noted here, for
the sake of comparison with other studies, that the formulation
employed in this study had reduced bioavailability. For purposes
of comparison, 800 mg employed in this study is approximately
equal to 600 of the to-be-marketed formulation.

M@ n-lsw@m@

llum9a -u

i u#ntgQM

~1,,
. . umqw

I I Db@toniy
aoqw

i

FIGURE1. Study Design (991-031)
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Efficacy:

13% of patients dropped out overall because of lack of efficacy.
An intent -to- treat analysis is shown in the table. Placeb’o
patients experienced increases in serum glucose, fructosamine,
an@HbAlc. All doses of troglitazone were different front p+lacebo.
However, the primary effect of the drug was to blunt the
deterioration of glucose control which occurred in the placebo
patients. Even at 800 mg of Troglitazone, there was still a rise
in HbAlc above baseline, 1.24% in placebo patients vs. 0.21% at
800 mg trogltizone. As had been observed in studies discussed
previously, troglitazone was more effective in lowering FSG vs
HbAlc . As expected, effects on fructosamine were intermediate
between FSG and HbAlc. ;

In response to my request of April 7th, PD made a submission on
April 14 in which they analyzed patients according to whether
they had previously been taking antidiabetic medication. Since
83% of patients had been on a previous antidiabetic medication
(77% on an oral agent alone, 3% on insulin, and 3% on combination,
oral agent with insulin), mean data from this group is very
similar to that of the entire group. As shown in figures 5&9,
withdrawal of the previous antidiabetic medication resulted in
deterioration of glycemic control which was only partially
reversed by troglitazone. However, troglitazone did improve
glycemic control in previously untreated patients. These results
are shown in the two bar graphs(figs 2&6) . Although PD has not
submitted a formal statistical analysis of these data, it would
appear that all doses of troglitazone were superior to placebo,
but there was little difference among the different doses of
troglitazone. At 800 mg, the treatment effect for HbAlc
(change from baseline minus placebo) was -0.78%. At 600 mg, the
treatment effect was -0.69%. Considering all four doses of
troglitzone, the total data base from this study of troglitazone-
treated patients who were previously on diet alone is n=94.

$-

Adverse events:

There appeared to be dose-dependent increase in nervous system
AE’s. These were reported in 24% of patients on 800 mg, 19% of
patients on 600 mg, and 14% of patients on 400 mg compared to
11% in patients on 200 mg” and placebo. Looking at nervous system
AE’s reported to be associated with the drug, there were 13% at
800 mg, 10% at 600 mg compared to 5% in placebo. Dizziness was
the most common AE. A nervous system AE which resulted in
discontinuation of treatment was reported in 4 patients og 800
mg, 3 patients on 600 mg and 2 patients on placebo. 10% o-f

17
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TABLE 10, Primaty Efficacy Parameters at Last Available Visit: Intent-to-Treat Population j

Placebo
Troglilnzonc k

Pammelcr
N = 157

200 mg 400 mg 600 mg 800 mg

N = 157 N = 156 N = 162 N=158,

Fasting Serum Glucose, mg/dL
Mean Baseline 254.9 242. I 245.3 243.7 249.0

Adjusted Mean Change From Baseline 15,3 .21.0 .27.0 -32. I 42.8

Adjusted Mean Difference From

Placebo’ (95 % Confidence Interval)’ NA -36,2* (-47, 1, -25.4) -42.3* (.53.2, .31.4) +7,4* (-58.2, -36.6) -58,1* (-68.9, -47.2)

I

Ilcmoglobin AIC, %
M- Baseline “ 9.46 9.16 9,15 9.21 9,28

Adjusted Mean Change From Bnscline 1.24 0.57 0.53 0.23 0.21

Adjusted Mm Difference From

Placebo’ (95% Confidence Interval)’ NA 4 68* (-0.98, -0.38) -0.71+ (.1.01, 4).42) .I.01* (- I.31, -0.72) “1.03* (-1.33, -0.73)

~

Fructosnminc, pmol/L

Me-an Baseline 398.7 382.2 385,8 385.0 395.0

Adjusled Mean Change From Baseline 46.3 14.3 8.9 0.8 -7,2

Adjusted Mean Difference From
.,

Placebo’ (95% Confidence Inlerval)’ NA -32.0+ (-45.0, -19.0) -37.4* (.50.4, -24.4) -45.5* (-58.4, -32.6) -53.5* (-66.4, -40.5) ‘“ “- “1

a Based on ANCOVA model (with Ircalmenl and center effczls nnd baaeline as covariate), Negalive differences indicate larger reductions in _-

koglitazone group compard with placebo.
-.

● p cOJ301 (baaed on stepdown teata for trend md DUIUWII’3 Test, 2-sid@, .

“t

.,1.
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patients
to 5% of
the,most

on 800 mg troglitzone withdrew because of an AE compared
patients on placebo. AE’s of the digestive system were
common AE associated with withdrawal of medication.

This occurred in 5 % of patients on 800 mg, 2% at 600 mg, 3% at
40()=mgZand.none at 200 rng or placebo. These AE’s.were ab=ormal
LFT’s, nausea, vomiting, etc. Among changes in laboratory lests.“
were the fall in hematocrit and WBC reported in other studies”.
In addition, an atrial natriuretic factor increased in a dose-
dependent fashion as follows: 0.7, 4.7, 4.1, 5.35, 6.6 pg/ml at
O, 200, 400, 600 and 800 mg respectively. 20% of patients at 800
mg developed a “high” ANF value which had been not’mal at
baseline. 11% of placebo patient developed a “high” ANF which
had been normal at baseline.

Pharmacokinetic data are shown in table 14 and figure 8.. The t
max was about 3 hours and t % was about 14 hours. The C max was
about 1 ug/ml at 400 mg and was roughly proportional at other
doses. The concentration of metabolize 3 was about the same as
unchanged drug. The concentration of metabolize 1 was roughly
five times higher at all doses.

.

18
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~GURE 8. Mm Week 12 Trogiitazone Plasma Concentration-Time Profde
, Following Admi.nimmtion of 200-, 400-, 600-, and 800-mg

Trogtitazone Tablets Once my For 12 Weeks (upper figure is Iinear
scale, lower figure is semi-logarithic scale)
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RR 720-03368 E!!!T’
T~~ 14. Mean ( %RSD) Week 12 Phannacokinetic Paxamezer Values of

Troglitazone, Mctabolite 1, and Metabolize 3 Following
Administration of Txuglitazone Tablets Once IMily For 12 Week

* (Page 1 of 2) —.

z Troglitamne Mctabolitc1 Mctabolitc 3

TI@bZIMM 200mg
N = 14

Cmax

NCmaX

tmax

AUC(O-24)

NAUC

CIJF

AZ

t%

0.52 (52)

0.52

3.4 (84)

5.29 (48)

5.29

685 (55)

0.051 (56)

16.8 (43)

2.57 (62)

2.57

7.4 (106)

41.28 ‘(43)

41.28

ND

ND

ND

=W.47 (53)

0.47

3.5 (80)

5.54 (54)

5.54

ND

ND

ND

AUC Ratio ND 7.80 1.05

Troglitazonc 400 mg

N=15

Cnw. o.% (52) 5.36 (74) 0.98 (71)

NCrrw 0.48 2.68 0.49

tma% 4.0 (79) 5.2 (74) 3.7 (56)

AUCIO-24) 9.03 (40) 83.4 (68) 11.22 (59)

NAUC 4.52 41.70 5.61

CWF 848 (38 ) IND ND

AZ 0.061 (62) ND ND

tIk 14.6 (44) ND ND

AL’C Rauo ND 9.24 1.24

Cn’ax
NCmax
[mu

AUC(O-24)

?4AtJC

CWF
h
(%

AUC Ratio

ND

t

Maximum plasma concenzrwlon (~g~mL).
Cmax values normalized to the 2tX)-mg dose.

l%stc for Cm flroum).
.

Aru under plasmaconccntntmn-ome curve (pg - hrlmL) from time ~ro to
24 houIs postrbe.
AUC(O-24) values normaliud [o the 200-mg dose.
Apparmt Old CkdfXIK e {mlJmin J.
Terminal elimination rme constant fhr” )
Elimination half-life (k).

Ratio of mean AUCfOJ23 ) of NIetaboijtc I or Nletaklite 3 tO mm AIJC(()-24) of
Iroglitaz.one.
Not determined.

ItP6
(Pages 39-40, 1818-1839, 202 L-2089, revised 06/07/95)
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T~m ]d. Mean ( %RSD) Week 12 Pharmacokinetic Paxamet.er Values of
Trogiitazone, Metaboiite 1, and Metabolize 3 Following. .
Admmstmtion of Troglita.zone Tablets Once Daily For 12 Weeks

@age 20f2) . “ -

‘w
—

TrogIitazone Mctabolitc1 Met.abolite 3

TI-o@tazotM! 600 rng

N=18

NCmax
tmu
AUC(O-24)

NAUC

cUF

AZ

I$4

AUC Ratio

Trogkizone 800 mg

N=13

Cmax

NCmax

(max

AUC(O-24)

NAUC
CLIF

AZ
Ilh

1.42 (73)

0.47

2.4 (91)

12.09 (50)
4.03

1080 (60)

0.066 (36)

11.9 (40)

ND

2.48 (56)

0.62

2.6 (97)

22.39 (31)

5.60

666 (w
0.064 (44)

12.3 (3s)

6.54(65)
2.18 ‘

5.5 (61)
93.51(55)

; 31.17
ND
ND
ND
7.73

14.58 (60)

3.65

4.3 (62)

207.79 “[55)

51.95

ND

ND

ND

1.13 (63)
./

0.38

4.1 (75)

12.79 (46)

4.26

ND

ND

ND

1.06

2.37 (46)

0.59

3.2 (73)

26.89 (28)

6.72

ND

ND

ND
AUC Ralio ND 928 1.20

Crlw =
Ncmax =
[m =
AIJC(C)-24) =

NAIJC .
CUF =
k.
1!+ =

AUC Ratio =

ND .

Maximum plasma concentrmlon (pgmL).
Crnax valu~ normalized 10 the X13.rng dose.
Titnc for Ctnax(hours).
firz+ under plasma concentration-tlrnc curve @g “b.r/~) from lime zero [o 24
bouts postdose. “
AUC(O-24) valua normalized to the X30-rng dose.
Apparent oral cknnce (mbmin).
Terminal elimination mte constant fir”’).
Elimination half-life (b).
Ratio of man AUC(O-24) of hfetabolite I or Mctabcdite 3 to mean AUC(O-24) of
trogIita2xmc.
Not detcrmiocd.
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Dose Response Study

In response to requests for additional data on the use of
troglitazone in patients who had not previously been on -oral
hypoglycemic agents, PD submitted a new analysis of thie- .._
stiy*on May 14, 1997, separating patients who had prev+io~sly

.. “ been on oral agents from those who had not. This study was a Z’s

week dose-escalation. Group 1 received 200 mg for 28 weeks. Group
2 received 200 mg for 8 weeks followed by 400 mg for 20 weeks.
Group 3 received 200 mg for 8 weeks, 400 mg for 8 weeks and 600
mg for 12 weeks. There were about 30 patients in ~ch group.
After 28 weeks the fall in glucose was 40 mg/dl in groups 1 and 2
and 34 mg/dl in group 3. Since the mean fall in glucose was
actually a bit less in patients who received 600 mg, these data
do not support this type of dose escalation regimen. On the
contrary, lack of a dose-response realtionship would make one
question whether the drug was active at all, particularly because
there was no placebo group for comparison. Thus this study does
not provide any additional support for the use of troglitazone in
patients previously not on drug therapy. By contrast, dose
escalation did have an effect in patients previously on oral
antidiabetic medication, although even here the effects were
small. Decreases from baseline of 27, 23, and 47 rng/dlwere
observed in patients whose final dose were 200, 400, and 600 mg

respectively.

.
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Study 042 - Safety Study with Cardiac Function - 96 Week
Comparison Of Troglitazone with Glyburide

In view of animal studies showing that troglitazone caues “
cardiomegaly, this clinical study was undertaken to det=mine if
hig-ia &se trogltiazone affects cardiac size and function in

,. “ diabetic patients in comparison to Glyburide. The study was
undertaken in two parts, a 48 week primary study followed by a 48
week extension study. A scheme for the 48 week primary study is
shown below. Although designed as a safety study of
troglitazone vs Glyburide, this study also provid.~ important
comparative information about efficacy.

>Week
Sueenulg 4aweekT~

Period
*WZW

Period

TmqhtazoneWO q OAM

GtvbundeQO ma 00 m 610

FIGURE 1. StudyDesiq

Oq>

.

20
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patients are taken off their previous antidiabetic medication for
two weeks in order to establish a new baseline. They are then
treated with either 800 mg of troglitazone ( equivalent to’ 600 rng
of current formulation)fl~r a glyburide titration. The ~ian
fi-fil-dose of glyburide415 mg. Since the purpose of the- study was

!“ to compare the cardiac effects of h$gh dose trogltiazone vs
Glyburide, patients chosen for this study had more advanced
diabetes than those in other studies 93% of patients had
previously been on antidiabetic medication. Approximately 10%
had been on insulin, 3% alone and 7% with a sulftiylurea. About
90 had been on a sulfonylurea. Their median age was 54@ years
with a 6.4 mean duration of diabetes. Mean HbAlc was 9.1%.
Other baseline parameters are shown in;the table.

~3 z

TABLE I Patient Characteristics at Baseline for All Panents
(Page 2 of 2)

Treatment
Totai

Troglitazone Glybunde
N=77 N=77

N= !54

Waist-Hip Ratio. cm

Mean (SD)

Median @in,Max)

Left Ventricular Mass Index.g/m2

Mean(SD)b
Med:an(M]n,lMax)

Cardiac tndex. Ltmmlm2

Mean (SD)
Median (’Mm, Max)

Stroke Volume index, mLlm2

Mean(SD)
Median(Mln, Max)

Fasting Serum Glucose, mg/dL
Mean(SD)
Median(?vlin, Max)

Hemoglobin AIC~O

Mean (SD)
Medlan(Mm, Max)

,

Total Insulin, uIUhnL
Mean(SD)
Med]an@lm,Max)

C-Peptide, n@nL

Mean (SD)

0.9
0.9

76.8
77.7

2.3
2.3

32.0
32.0

252.4
264.0

9.0
9.2

16.7

11.2

2.7

(0.1)

(Ill)

(0.4)

(4.6)

(80.6)

(1 .6)

(14.3)

(1.2)

09

09

782

76.5

2.3
~.~

;4 o

332

2568

2670

91
9?

]j7

123

~ 7

(o 1)

(9.7)

(O 4j

(4 9j

(67 9)

(1 4)

(11 5)

(1.1)

Median (Mn, Max) 2.3

$D = S~ndard deviation.
LVM_Inonnal range formenis63t089 g/m2.andforwomen in55t075@m2

09 (0.1)
0.9

77.5 (10.4)
768

2.3 (O4)

~3-.

;;.0 (49)
;~ 4

-

254.6 (74.3)
264.0

91 (1.5)
92

16.2 (129)
1~()

.

2.7 (1 .2)
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Disposition of patients is reported by the Sponsor in the table
below. Although 77 patients started the study in both groups,
only 29 troglitazone patients completed the study compared to
45 Glyburide patients.

-% &
04Z

—

TABLE2. Duration ofExposure to Study Medication
[Number (%) of Patients]

Troglitazone
Compleied al Least 800 mg QD

Gl@+uri~

N=77
N=n

12 Weeks

24 Weeks

36 Weeks

48 Weeks

60 Weeks
71 Weeks

84 Weeks

96 Weeks

59 (77)

53 (69) ;

47 (61)

46 (60)

34 (44)

3 I (40)

30 (39)

29 (38)

71 (92)

70 (91)

69 (90)

68 (88)

55 (71)

50 (65)

48 (62)

45 (58)

>96 Weeksa 4 (5)

a Exposure >96w-eeks occurredas aresult of patient visits that
were delayed past the end of Week 96

As shown below, the increased the dropout rate was higher with
troglitazone at all time periods, but most dramatic during the
first 48 weeks (data below was derived from previous table):

Trogl Trogl Glyburide Glyburide

# drop-outs % # drop-outs %

0-12 weeks 18 24% 6 8%

12-48 13 22%. 3 4%

48-96 17 ~ 37% 23 34%

,

Thus of the 59 patients who entered week 12 on troglitazone,
13(22%) dropped out by week 48. Of the 71 patients who en-tered

.
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week 12 on Glyburide, 3 patients( 4%) dropped out by week 48.

The reasons why patients dropped out are shown in the following
table. During the first 48 weeks of treatment, 18 troglitzone
patients withdrew because of lack of efficacy compared m 3
gl-puride patients. 11 troglitazone patients withdrew because of

.“ an adverse event compared to three g.lyburide patients. Thus,
during the first 48 weeks of treatment, troglitazone was clearly
less effective and less safe than was glyburide. The drop-out
rate during the second 48 weeks of treatment was lower than
during the first and the two drugs were approximately equal.

Of the 35 patients on troglitazone who.,entered the 48 week
extension, 4 patients (11%) withdrew compared to 5 (9%) of the 53
glyburide patients. 6 glyburide patients withdrew for an” adverse
event compared to one troglitazone patient. However, two of
these glyburide patients withdrew because of hypoglycemia, which
under ordinary practice would have been handled by decreasing the
dose . Glycemic parameters are shown in table 13. The Sponsor ,
claims that these data show that the hypoglycemic activity of ~
troglitazone is sustained for 96 weeks, in comparison to
glyburide whose hypoglycemic activity appeared to diminish over
time. However, it must be born in mind that many of the
troglitazone patients had beei~ withdrawn early in the study
because of lack of efficacy, and three of the glyburide patients
had been withdrawn because of hypoglycemia. Thus the very
patients whose data would have pointed to the superiority of
glyburide, were no longer in the cohort which completed the
study.

Cardiac Parameters:

Changes in cardiac parameters are found in the two tables on
p24b. Of the patients completing the study, there were decreases
in left ventricular mass index, cardiac index, and stroke volume
index in. glyburide-treated patients, compared to troglitazone–
treated patients. There was a 3 mm Hg fall in mean arterial blood
pressure with troglitazone compared to Glyburide which was
associated with a decrease in peripheral resistance although
neither achieved statistically significance.
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WA/ 042
TABLE 3. Patient Disposition

(Number (%) of Patients]a “

Initial Studv Exlermon— .
Troglitazone Glyburide TOUI Troglltazone Glvbunde Toral

Randomized to 77 77 1M NA FM N.A NA NA NA
Treatment

Did Not Enter
Extcnsionb

Entered Extension

Withdrew

Lack of Efficacy

Adverse E~ent

O-Jer

Lack of Comphancc

Total Whdraum

NA NA NA NA NA NA II (143)

NA NA NA NA NA NA 35 (45 5]

Is (23.4) 3 (3.9) 21 (13.6) 4 (5 2)

I 1 (14.3) 3 (3.9) 14 (9.1) 1 (1 3)

2 (2.6) 3 (3.9) 5 (3.2) 1 (1 3)

o (o o) o (0.0) o (o 0) I (1 3“1

31 (40 3) 9 (1 1.7) 40 (26 O) 7 (9.1)

Corn pletcd 46 (597) 68 (88.3) 114 (740) 28=(36.4) . .

NA = NoI apphcable
‘ All percentages are based on the ongmal 77 patients randomucdtoeach trcatrnem group

b Enuy into the study extension was voluntary.
C One add&mal Pa;lent in each treatment group compieted % weeks of therapy but dld not complete the

study Because of this. these numbers do not comespond to the number of patlems comple~mg 96 ~~ecks
of rhcrapy shown on Table 2.

?-

21 (13.6)

93 (60.4),

9 (5.8)

7 (4.5)

3 (1.9)

2 (1 3)

21 (136)

:2 (468)

,

.
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TABLE 13 Mean Pnmaty Glycemic Parameters at Weeks 24. ~s. 72, and 96 for

tz!!zl..

Patients Completing [he Extension
Trogiitazone ~lybur;de

-= J?
N=~7. _ N-= 44

Fasting Serum Glueosc, mg/dL

Baseline Mean (SD) 236.4 (73.6) 256.8 (70.4)

Mean (SD) Change From Baseline at Week 24

Mean (SD) Change From Baseline at Week 48’

Mean (SD) Change From Baseline” at Week 72b

Mean (SD) Change From Baseline at Week 96

%2.0 (73.8)

-55.7 (65.2)

-54.7 (77. })’

-59.7 (71 6)

-67.8 (74.8)

-50.8 (82.3)

-43.9 (69 7)

-42.6(719)

Hemoglobin A ~c, %

Baseline Mean (SD)

Mean (SD) Change From Baseline at Week 24

Mean (SD) Change From Baseline at Week 48’

Mean (SD) Change From Baseline at Week 72b

Mean (SD) Change From Basehne at Week 96

C-Peptide, ng/rnL

Baseline Mean (SD)

Mean (SD) Change From Baseline at Week 24’

Mean (SD) Change From Baseline at Week 48d

Mean (SD) Change From Baselmc a[ Week 72h

Mean (SD) Change From Baselute at U;eek 96

8.9 (I 6)

-0.8 (] 5)

-1.0 (1 7’}

-1.0 (! s)

-1.0 (1 8’1

2.9 (I 41

-0.6 (O 9)

-0.7 (1.1)

-0.5 (1 6)

-0.7 (1 2)

.91 (1.5)

-0.6 (1 .2)

-0.3 (1 5)

-0.1 (1 8)

-03 (16) .

Total Insulin, yIUhnL

Baseline Mean (SD)

Mean (SD) Change From Baseline at Week 24’

Mean (SD) Change From Basehne at Week 48’

Mean (SD) Change From Baseline at Week 72b

Mean (SD) Change From Basehne at Week 96

a N = 27 for troglitazonc and 37 for glybur-ide.

b N = 26 for troglitazone and 40 for glybunde

c N = 27 for {roglitazonc and 42 for glvbtide.
d N = 27 for troglitazonc and 38 for glybunde

19.6 (18.6)

-8.5 (127)

-4.7 (14.7)

-6.3 (15.7)

-6.8 (15.9)

2.8 (1.1)

0.3 (1 2)

0.0 (} 1)

-0.3 (1.0)

-0.1(o9)

%-’ -

15.5 (127)

IS (134)

5.2 (14.3)

06 (l IO)

2? (98)

“74”
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TABLE 4 Mean Primary Cardiac Parametersa[ Weeks 24. 48. 72. and96 for
Patients Competing the Extenslona

Tro@azonc Giyburidc

N=22 N =26

-txft Ventricular Mass Index, glmz

Basclmc Mean (SD)

Mean (SD) Change From Baseline at Weeti 24

Mean (SD) Change From Baseline at Week 48b

Mean (SD) Change From Baseline at Week 72C

Mean (SD) Change From Baseline at Week %

Confidence lntcrvald

Cardiac Index, Llminlm2

Baseline Mean (SD)

Mean (SD) Change From Baseline at Week 24

Mean (SD) Change From Baseline at Week 48b

Mean (SD) Change From Baseline at Week 72C

Mean (SD) Change From Baseline a! Week 96

Confldcncc Intervald

Stroke Volume Index, mLim2

Basehne Mean (SD)

Mean (SD) Change From Baseline at Week 24

Mean(SD)ChangeFromBaschneatWeek 48b

Mean (SD) Change From Baseline at Week 72C

Mean (SD) Change From Basclmc at Week 96

Confidence Intervald

800 (102)

-03 (3.8)

-04 (5.3)

-17 (5.8]

-18 (6.8) .=

(-42.071

—

78.8 (10.2)

-1.3 (4.2)

-3.4 (4.9)

-3.6 (6.8)

-6.2 (9.9)

(-9.0,-34)

2.3 (0.3)

-0.1 (0.3)

0.1 (O 5)

0.2 (0.4)

-0.1 (04)

(-0.2, 0.0)

33.7 (4.9)

-0.9 (4.2)

0.0 (4.7)

1.0 (5.1)

-1.6 (4.4)

.— .—. (-2.9, -0.4)

‘ Cerncrs 2 through 5
b N = 22 for troglitazone and 33 for glybundc.
c N = 21 for troglitazone and 30 for glyburide.
d 900/0 confidence mtet-val for mean change from baseline at Week %

—
1roglnazonc

N=z2

Peripheral Resistanceb, todd

Baseline Mean (SD) 426 (7.5)
Mean (SD) Change From Baseline at Week 24 -56 (5.8)
Mean (SD) Change From Baschnc at Week 48C -50 (7 5)
.Mean (SD) Change From Baseline at Week 72d -63 (94)
hfean (SD) Change From Baselmc at Week 96 -6 ~ (~ 7)

Mean Arterial Blood Pressure; mm Hg
,

Baseline Mean (SD) 983 [8.8)
Mean (SD) Change From Baseline at Week 24 -20 (6,6)
Mean (SD) Change From Baseline at Week 48’ -1.5 (9.1)
Mean (SD) Change From Baseline at Week 72d -49 (11.3)
Mean (SD) Change From Baseline at Week 96 -2.9 (10.3)

Glyburlac

=N =36

43.5 (7.4) -

2.2 (8.2)

-0.5 (86)
-2.3 (8 3)

2.6 (7 1)

94.7 (6.4j
0.5 (8.1)
16 (88)

22 (loo)
0.8 (8.9)

UCI-991
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Adve”rse Events:

Although no deleterious effects of troglitazone were observed by
echocardiography, 13% of patients on troglitazone reported .
cardiovascular AE’s compared to 6% on glyburide. In addi~ion, 14%
of.patjents on troglitazone reported a peripheral edema compared
to 9% on glyburide. 12 patients ( 16%) on troglitazone ~it~drew.“
because of AE . Seven events were considered to be related to
treatment - peripheral edema, allergic reaction, VaSCulltlS,
hemolytic-uremic syndrome. Depression, unsteady gait, increased
CPK, and rash were also reported in troglitazone patients who
withdrew but were not considered treatrnent-related~ 9 patients
12%) on glyburide withdrew because of AE’s. Of these, only three
cases of hypoglycemia were considered likely to be drug-related.

Consultation from Division of Cardio-Renal Drug Products.

Dr Rodin of cardiorenal reviewed data from this study. In his
consultation of April 1, 1997, he concluded that the study
was adequate from a technical point of view and that the Sponsor :
was justified in excluding data from one of the centers becasue
of flaws in data collection. Dr Lipicki, in his consultation of
April 11, 1997 pointed out that imprecision of echocardiology is
such that clinically significant changes could easily have been
missed and that. the only justifiable conclusion is that “ no
disaster or no large improvement was present.” As discussed in
more detail below, a case by case comparison of the raw data from
the local lab and the central lab, confirms Dr Lipicki’s
observation.
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SAFETY ISSUES:

Cardiac effects -

As_~is~ussed in detail previously by Dr Fleming, -the lnc~’~sed

heart size observed in animal studies could result from expansion
of vascular volume, direct cardiotoxicity or both. The only new
information in the sNDA is data on levels of atrial natriuretic
pepti.de (ANP) after three months of troglitazone. Like the fall

in hematocrit regularly observed with troglitazone, an increase

in ANP could be an indirect consequenc-e of an inc~ease in plasma

volume . However, a change in ANP could also be due to a direct
effect on the atria, a mechanism which would be consistent with
the animal findings of karyopathy of the atrial myocytes. As
shown in the table below, there is no consistent change in ANP
with troglitazone treatment. The is very large variability among
patients. The mean and median changes are small in comparison to
the baseline levels. Therefore, I think these changes in ANP are
not likely to be of importance.

Atrial Natriuretic Peptide, pg/ml after 3 months Troglitazone

placebo 200 400 600 800

mean 46 54 49 53 47
baseline
SD 31 79 51 73 60

final 56 55 60 54 55
mean

change 10 0.77 11 1.2 7.6
mean

SD 84 83 86 83 ;1

median 0.7 4.7 4.1 5.35 6.6 “

A preliminary report from Dr Tom Ju of DSI concerning
echocardiography conducted in study 042 disclosed that echo
data obtained at the local sites gave consistently higher values
than from the central site. For this reason we requested that PD
rdsubmit the echo data on a per site basis comparing the
different data sets. Review of these data failed to show anything
more than random variation. There were several cases at each site
where there were large discrepancies between the readings~from
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the central lab and readings from the local site. These
discrepancies occured equally in troglitazone and glyburide
patients and were as likely to show increasing cardiac size as
decreasing cardiac size. Reanalysis using the data from the- local
site would not have lead to a different conclusion about~ardiac
eff~ts of troglitazone relative to that of glyburide. F@view of
the individual data has confirmed the correctness of Dr Lipicki’s.“
consultation that the intrinsic variability of the measurement is
so large that only a “disaster” could have been detected.

Spontaneous Reports:
-A

Since the marketing of troglitazone there have also been
spontaneous reports that may be worthy of note. One 81 year old
patient (970063) with underlying congestive heart failure died of
increased congestive heart failure about five days after having
been started on troglitazone. An additional patient (970109)
developed a myocardial infarction and heart failure soon
after starting troglitazone but” the MD felt the drug was not the
cause. However, a further patient developed leg edema,
leukopenia,

.
and anemia (970002) which the MD did attribute to “

troglitazone. There are also five cases of “lower extremity
paresis” (970115 - 970120), all reported by a

Safety update

A safety update was submitted May 23 1997, which included report5

of deaths and adverse events through February 1, 1997. The
cumulative exposure to troglitazone in Parke-Davis studies is
1864 patient years. 2519 patients have received troglitazone, 868
for 12 months or longer. A total of 11 patients have died, 4
during the period of safety update ( October 2, 1996 - March 1
1997) . None of these deaths was felt to be related to
troglitazone and there is no information in the detaile~ clinical
summaries which suggest that the drug was implicated. There were
also six patients in whom treatment was withdrawn because of an

adverse event. Four of these were due to increases in liver -
enzymes, one due to anemia and one due to angioedema. That
troglitazone therapy is associated with development of abnormal
liver function tests and fall “in hemogram is” already in the
current label. The report of angioedema is new. The patient
developed symptoms on day 400 of 600 mg. Symptoms increased
until day 411 when troglitazone was discontinued. Symptoms
resolved by day 425. Although there was no rechallenge, the
investigator concluded that the event was probably drug-related.

.
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In summary, this safety update provides no new information which
would require a change in labeling.

LAB,ELING ISSUES:

According to the present labeling, Rezulin is indicated—for type
2 ~?a~etics inadequately controlled ( Hbalc of 8.5%) de=pite!“
multiple doses of insulin with the total dose exceeding “30 “
units/day. The proposed labeling would extend the indication to
ALL type 2 diabetic patients who require pharmacological
treatment and would allow the combined use of troglitazone with
sulfonylureas or insulin. Each of thes”e indicatiofi’s is discussed
separately.

Monotherapy

Most of the patients in the monotherapy trials had previously
been on other antidiabetic medications. Withdrawal of that
medication lead to deterioration of glycemic control which was
only partially reversed by troglitazone. No data are presented :
that patients did better on troglitazone than on their previous
medication. Indeed, the studies consistently show that patients
did worse on troglitazone than on the previous therapy. Data from
these patients cannot be used as a basis for approval” of
troglitazone monotherapy. If the monotherapy indication were to
be approved, the label would have to make it clear that ‘
troglitazone may be added to a sulfonylurea but not substituted
for one.

Data on the use of troglitazone in previously untreated patients
is sparse. The 6 month, pivotal study 032, shows efficacy only
at 600 mg and only in 15 patients.

placebo 100mg 20 Omg 40Omg 60Qmg

n= 18 16 18 19 15

Alc = 8.7 9.2 8.3 8.5 8.6

Rx effect -0.08 -.65 -0.06 -1.35’ 1
* p<o.os

These results alone cannot form the basis of approval of
troglitazone for monotherapy. However, the Sponsor submitted two
additional studies which are relevant to the monotherapy
indication. In study 057, 20 of 46 previously untreated patients.
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( 45%) responded to 6 weeks of 200 mg trcgltizone based on FSG
criteria and experienced a fall of HbAlc of 0.90% and 2.09% after
20 weeks of 200 mg and 400 mg respectively. As was the case with
study 032, the numbers here are too small to provide a basis for
approval. However, additional patients are provided in study
03Q Qnlike 032, and 057, this study lasted only- 12 weeksc but
the numbers of patients involved are substantially greater than.“
the longer studies.

placebo 20 Omg 40 Omg 60 Omg 800mg
./

n=19 23 20 33 18

Ale, 8.3 8.4% 8.2% 8.5% 9.0%

Rx effect -0.58 -0.50 -0.69 -0.78

As shown above, troglitazone appears to lower HbAlc about 0.6%
relative to placebo, although no clear dose-response effect is
seen. Combining all doses, this study provides data on 94
previously untreated patients in which troglitazone was effective.
as monotherapy. The 800 mg dose exceeds that in the label but is ~
probably equivalent to 600 mg in the current formulation.

In order to be approved for monotherapy, the label should show
one table in which the data from studies 031 and 032 are both
shown. This would provide the physician with two important pieces
of information: First, that the mean improvement in HbAlc is only
about 0.7% which is roughly the same as what he might see with
acarbose and less than what he might expect with metformin or a
sulfonylurea. Second, that the dose-response relationship is
different in the two studies and therefore not clearly
established. In addition, reference must be made to the fact that
the response rate is only about 50% in previously untreated
patients as measured by a fall in FSG by 30 mg/dl. If patients
fail to respond to 400 mg after 6 weeks, troglitazone treatment
should be discontinued in favor of some other form of t~eatment.

Combined Therapy with a Sulfonylurea:
.

This is the stongest par,t”of the application. The data show that
the combination of troglitazone with a sulfonylurea is extremely
effective, and gives much better results than with either agent
alone. The only deficiency in the application is that there is
only one pivotal study. Since this was a large multi cent-er
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study, we could ask the Sponsor to do a center by center
analysis. DSI is auditing the data from the two largest centers,
Indianapolis and Tampa. If data from each of these centers are
consistent, and support the major conclusions, I think the
requirement for a second study

—m *

Combined Therapy with Insulin:

can be waived.

—

In the present label, troglitazone is indicated fo} patients in
poor control (HbAlc 8.5%) despite multiple doses “of insulin in
excess of 30 units per day. The sNDA does not provide any new
data on the use of troglitazone in insulin-treated patients.
Howeverr the proposed label states “ Rezulin may be used
concomitantly with (a sulfonylurea or) insulin to improve
glycemic control”. The proposed label therefore extends the
indication to a class of patients (any type 2 patient on insulin)
which has never been studied. PD does not provide any
justification for this new indication. On their behalf, one
might argue that it would appear inconsistent to allow the use of:
troglitazone in patients with mild diabetes (those needing
monotherapy) and also in patients with severe diabetes
(clinically unmanageable insulin resistance) but not allow the
use of troglitazone in patients with moderate diabetes, such as
those in reasonable control on ordinary doses of insulin. This
argument assumes, however, that troglitazone m“onotherapy is
approvable. Given the paucity of data submitted for this
indication, major changes about the use of troglitazine as
monotherapy will need made in the label in order for this
assumption to be justified.

Adverse Effects of Heart Function:

PD is implementing a phase 4 protocol to examine the effects of
troglitazone in patients with class 111 and class IV heart
failure. This protocol compares troglitazone with placebo as
add-on therapy for six months to patients on sulfonylureas or -
insulin. The study is scheduled to begin June 1997 and be
completed December 1998 and should provide the information to
determine whether troglitazone can be used safeiy in these
patients. In the meanwhile, extension of the indication to a much
l?rger group of patients than in the original NDA requires that
the admonition against the use of troglitazone in patients with
heart failure be strengthened. Specifically, the statement

,.
. . caution is advised during the administration of Rezul-in ....“
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should be changed to:

“ Rezulin should not be administered to patients with NYHA class

111 and lV cardiac status unless the benefit of improved glycemic

control is weighed against the potential risk of worsening the
heart failure “

-9 * — -“

.“ The primary purpose of this statement is to prevent the use of
troglitazone as monotherapy where other treatment may be more
appropriate. Given that monotherapy with troglitazone is
probably less effective than monotherpy with metformin or
glyburide, one would expect that those drugs woulcfbe preferred
in most situations. A major exception would be in elderly
patients with renal insufficiency in whom metformin is
contraindicated because of lactic acidasis and glyburide is
hazardous because of hypoglycemia. Troglitazone would appear to
be a good choice in this situation except if the patient also has
class 111 or lV heart failure. That troglitazone should not be
used in this setting should be clearly stated.

Renal Insufficiency:

The kidney does not appear to contribute to the metabolism of
troglitazone so that adjustment of dosing due to renal
insufficiency does not appear to be necessary. Although there are
single dose PK data in patients with renal insufficiency, I am
not aware of any clinical data. As written, the package insert
could easily be interpreted to mean that troglitazone can be used
safely in patients with frank renal failure and perhaps even in
patients on dialysis. This needs to be changed. Whatever clinical
data exist about the use of troglitazone in patients with renal
insufficiency should be included. Otherwise, lack of experience
should be acknowledged with an appropriately cautionary statement
about the use of troglitazone in these situations.

Change in body weight:

Increases in body weight relative to placebo has been observed
consistently to be associated with improved glycemic control due
to troglitazone. This is not surprising. Insulin itself and
sulfonylureas tend to increase body weight. As an insulin
sensitizer, troglitazone Would be expected to do the same.
However, the proposed label does not give any data with respect
to changes in body weight in patients taking troglitazone. This
is not acceptable, because body weight is one of the parameters
which physicians routinely measure in diabetes treatment ..
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Action Taken:

A draft of the preceding section “ labeling issues” was faxed to:
the Sponsor to give them the opportunity to revise the proposed
label in a manner that would be acceptable. The revised label,
faxed to us on June 2 and 3 makes the following changes
and acknoweldgments:

1 Weight gain is acknowledged to be associated with the
improved glycemic control achieved with troglitazone when added
to glyburide.

?
L Tables are included showing the response to troglitazone
monotherapy in patients previously on diet alone. The text states
that troglitazone monotherapy did not improve glycemic control in
patients previously on a SFU.

3 Monotherapy should be started at 600 mg and discon~inued in
favor of an alternative treatment after 6-8 weeks if the response
is inadequate.

4 Patients well controlled on a SFU should not be switched to
troglitazone. In patients poorly controlled on an SFU,
troglitazone should be added while continuing the SFU.

5 The statement is included that.patients with class 3 and 4
h~art failure should not receive troglitazone unless the expected
benefits are thought to outweight the risk of worsening the CHF

6 Limited experience of troglitazone in renal failure-is
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acknowledged.

Summary and Recommendations
—

p“
Current labeling limits the use of troglitazone to type 2
diabetics on insulin with clinically unmanageable insulin
resistance. The data presented in this sNDA provi.cJe a firm basis
for extending its use to patients inadequately controlled on
sulfonylureas. Addition of troglitazone to a sulfonylurea is
likely to be as effective as metformin, and certainly more
effective than addition of acarbose or;miglitol. Furthermore,
troglitazone does not have the gastrointestinal side effects of
these other medications, and is not contraindicated in the
presence of renal insufficiency as is metformin. Extension of the
labeling to include monotherapy with troglitazone is more
problematic.

As discussed in detail already, most of the data on troglitazone
monotherapy in this sNDA were from patients who had previously
been on a sulfonylurea. Although troglitazone was better than
placebo, it was usually less effective than the sulfonylurea
which had been discontinued. In their most recent revision to the
proposed label, PD acknowledges that troglitazone monotherapy
should not be used in place of sulfonylurea monotherapy, but
retains the indication for patients inadequately treated with
diet alone. The data supporting this indication are not
compelling. That the recommended starting dose for monotherapy is
600 mg (which is also the maximum recommended dose) is an
acknowledgment that the 400 mg dose was ineffective in their one
26 week study. The statement that troglitazone should be
discontinued after 6-8 weeks if ineffective is also an
acknowledgment that a large number of patients are not e~pected
to respond. To the best of my knowledge, no other antidiabetic
agent currently marketed has a similar admonition in its label. -

The difference in results between 400 mg and 600 mg in study 032

probably is due to the small number of patients studied. I
believe we would be justified t-o not approve the monotherapy
indication until PD has done a 26 week study with an adequate
number of patients. On the other hand, I believe we must
recognize that failure to approve the monotherapy indication at
this time would be likely to have certain undesirable
consequences.

..
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Given its effectiveness in combination with sulfonylureas, it is
likely that troglltazone will soon be used widely. In the absence
of appropriate labeling information, physicians will probably
begin to prescribe troglitazone as monotherapy in the same’way
they prescribe it in combination with sulfonylureas. Thti would
be a ~istake because the required dose is higher-and the likely
tr~~tment effect is less. Physicians are presently able to

.“
prescribe metformin, miglitol and acarbose in the same way as
monotherapy or in combination with a SFU. But having not been
given labeling information to the contrary, how would they know
that the situation with troglitazone i,sdifferent,~

It would not be easy for PD to do a large 26 week trial of
troglitazone versus placebo in previously untreated patients.
Some would argue that it is unethical to keep patients on placebo
for so long while safe and effective treatments are readily
available. At the very least, it would be difficult to do such a
study and we do not want to take any action which would force PD
to seek out investigators who are willing to leave patients
untreated (or even worse, to take them off of sulfonylureas) in ~
order to make them eligible to participate in a study.
Furthermore, there is little doubt that such a study would give

positive results. The effects of troglitazone increase over time.
Troglitazone showed modest efficacy ( about 0.6 - 0.8 % fall in
HbAlc) at 200-600 mg in an adequately powered 12 week study, and
it is likely that similar results would be obtained if the study
were repeated for 26 weeks. Perhaps such a study would give us
more definitive dose-response information than we have now, but
this is by no means certain. Given the fact that some patients
respond well while others fail to respond at all, the mean
efficacy is modest and a few outliers can have a large effect.

Given all these considerations, I recommend that we accept the
monotherapy indication. The revised labeling provides the
physician with all the relevant information currently available,
and permits him to make an informed choice about troglitizone

,~’j.~l . .
Rob rt I Misbin MD
Medical Officer
HFD 510 ,
Juhe 3,1997
cc/nda 20-720 misbin/fleming/sobel/johnstonM/
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STATISTICAL REVIEW AND EVALUATION

NDA #: 20-720/20-719 (S-002 and S-003)
JUL 28 1997

SPONSOR: Park+Davis

N~M~ OF DRUG:.“

INDICATION:

RezulinVrelay~ (troglitazone) Tablets
—

Treatment of Type II Diabetes
. Monotherapy (S-003)
. Combination with sdfonylumas (S602)

DOCUMENTS REVIEWED: Vol. 1,2745 dated February 3, 1997
Vol. 1 dated February 14, 1997

MEDICAL REVIEWER: Robert Misbin, MD (HFD-51O).

L Background

Two major controlled studies (Study 991-032 and 991-055) were conducted in
Type II diabetes patients not treated with insulin. Study 991-032 was conducted
in patients currently uncontrolled by diet/exercise or with less than or equal to
half-maximal doses of a suifonylurea with the objective of glycemic control. This
placebo-controlled study examined 100, 200,400 and 600 mg troglitazone
monotherapy for 6 months in parallel groups. Study 991-055 assessed the effect
of troglitazone as add-on therapy in combination with a sutfonylurea and was
conducted in patients who had failed oral sulfonyiurea therapy. Troglitazone was
tested as monotherapy (200, 400 and 600 mg) and as combination therapy of
troglitazone (200, 400 and 600 mg) with 12 mg (6 mg twice daily) of micronized
glyburide versus 12 mg of micronized glyburide monotherapy as the control for 1
year after an initial 4-week baseline phase during which all patients received 12
mg of micronized glyburide therapy daiiy.

For both studies, the primary efficacy endpoints were hemoglobin A,. (HbA,J
and “fastingserum glucose (FSG). In Study 991-032, determination of efficacy -
was based on change from baseline for each troglitazone group compared with
placebo using analysis of covariance (ANCOVA) stepdown tests for linear trend
and 95’%0confidence interval via Dunnett’s test. Being a placebo-controlled
study, this reviewer relied more on ANCOVA p-values. In Study 991-055,

Odetermination of efficacy was based on change from baseline for each
troglitazone monotherapy group compared with glyburide (active control) and
troglitazone/glyburide combination therapy group compared with glyburide
(actiie control) using analysis of covariance (ANCOVA) step-down tests for
linear trend and 95’%0confidence intetvals via Dunnett’s test. Being an active-
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controlled study, this reviewer relied more on 95°A confidence intewals via
Dunnelfs test. The intent-to-treat (~ patient sample, using last obsewation
carried forward (LOCF) for patients terminating from the study earty, was the
primary sample for assessing efficacy. The baseline was used as a covariate.

~~ase note that 95°A confidence intervals via Dunnett% test am not standard
confidence intewals. These are based on the recommendations of Hochberg.“
and Tamhane (1987)’ and they adjust for the muttiple comparisons.

Il. Study 991-032

This placebo-controlled study examined 100, 200,400 and 600 <g troglitazone
monotherapy for 6 months in parallel groups in patients with NIDDM whose
HbAIC was> 6.5, FSG was> 140 mg/dl and C-peptide was >1.5 rig/ml. There
was a 2-week baseline(washout) period from previous therapy with less than or
equal to half-maximal doses of a sulfonylurea. The Study Design is provided
below.

Tmghzrxie 600 nagQAM

I
TrogIitamne400 mg QAM

S- Basc!inc ~glkaznne 200 mg QAM

I I Diet Only
Tmg=e lCOmg QAM

1
Duaxmmc paor

a t Placebo QAM

1 2
I

6
Week N

t“
M-s I

-

There were 24 centers that participated in this study. Due to small sample sizes’ -
per group per center, centerwise analysis was not done.

Statistical Reviewefs Review, Analysis and Efficacy Results:

‘The primary efficacy variables were change from baseline in FSG and HbAt=
after 6 months of treatment (LOCF).

i Yosef Hochberg and Aj it Tamhane ( 198~ MitipieConrpcvisonProceAwes,JohllWl]cy& Smls,New
York.

2
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Summary statistics for baseline and change from baseline at each month of the
double-blind treatment period were provided for each efficacy variable by the
sponsor. Baseline was defined as the last available measurement taken within
weeks -2, -1 and O. Change from baseline at month 6 was calculated as the
Month 6 measurement minus the baseline.

B;sel~e characteristics of all patients were computed and they match with tie.“
sponsor’s results. The sponsor summarized these results in Table 4 (pages 20-
21, vol. 36). Sponsots Table 4 is included in the Appendix (pages 11-12 of this
review).

-~

Patients were evenly distributed across treatment groups with respect to sex,
race, age, duration of diabetes, BMI, FSG, Hb&, and C-peptide.

The sponsor stated that two-hundred eighty six patients (71 Yo)completed the
study. The sponsor provided details of patient disposition in Table 6 (page 24,
vol. 36). Sponsots Table 6 is included in the Appendix (page 13 of this review).

The number of patients included in the primary efficacy analyses is summarized
in the following Table.

NUMBER OF PATIENTS

Number of Randomized Patients

Number of Patients in llT Analysis

Number of Patients in Completers
Analvsis

Ilvllwlr)

Placebo I Trog I Trog / Trog I Trog TOTAL
100 200 400 600

80 81 83 78 80 402

78 78 81 76 79 392

49 49 58 59 62 277

Please note that the number of patients included in the completers’ analysis is
277 and not 286. The sponsor did not provide any explanation for this obvious
discrepancy.

The following Table summarizes statistical reviewets results of primary efficacy
analyses (IIT) for change from baseline at month 6 for l-lbAICand FSG. As
stated earlier, being a placebo-controlled study, this reviewer relied more on -
ANCOVA p-values in interpreting the results.

The difference from placebo in HbAtCat month 6 was -0.65% for patients treated
with 400 mg troglitazone and -1.08Y0 for patients treated with 600 mg
Iroglitazone. FSG decreased significantly at month 6 compared with placebo by
42.41,-51.35 and -59.66 mg/dL at 200,400 and 600 mg troglitazone,
respectively.

.
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Assumptions of the ANCOVA model for change from baseline were verified by
examining residuals from the model.

Placebo Trog 100 Trog 200 Trog 400 Trog 600
HbAfC
}=” fia=tine& 76 78 81 - 79

8.73(1.71) 8.56(1.71) 6S3(1.71) a.&&2) –8.66(1 .7o)

Adj. Mean Chg. 1.46(021) 1.57(0.21) 1.lqo21) 0.81(022) 036(0.21) -

From Baseline (SE)
Dtienertce from Placebo (SE) - 0.11(0.30) -0.36(029) 4.65(0.30) -1.oqo.30)

95% cl of dfirance . (4MSZ0.64) (-1.06,0.36) (-1.36,4.06) (-1.81,-0.36)
(Dunnett’s Test)

P-Value for Step-Down Test - 0.7103 .02236 o.fu65 0.0003

FSG
N 79 77 81 76 79
Mean Baseliie (SD) =4 ((65) 234 (62) ~ m) 229 (74) 240 (66)
Adj. Mean Chg. 23.95(6.71) 12.60(6.60) -18.47(6.62) -27.40(6.65) -35.71(6.73)

From Baseline (SE)
Dtirence from Placebo (SE) - -11.35(9.45) 42.41(9.34) -51.3q9.4n -59.66(9.39)
95% Cl of dtierence (-34.5,11.8) (*.3,-19.5) (-74.6,-28.1) (-62.7,-36.6)

(Dunnett’s Test)
P-Value for StepDown Test 02306 O.ml 0.0CN31 O.0001

Sponsor’s Additional Analyses:

Because the mean FSG levels increased significantly (p<O.01 ) from screening to
baseline (see Figure on page 14 of this review) for those patients who had
received prestudy oral antidiabetic therapy, regadless of treatment groups,
efficacy analyses were conducted by the sponsor for the following two
subpopulations: (1) patients treated with diet therapy alone prestudy, and (2)
patients treated with oral antidiabetic therapy prestudy. Sponsots Table 10
(page 33, vol. 36) provides the results of both analyses and is included in the
Appendix (page 15 of this review). This Table provides p-values based on the
ANCOVA stepdown test for linear as well as 95% confidence interval (Cl) based
on Dunnett’s test. Some of these Cls do not agree with the p-values because of
the obvious difference in the two methods. As stated earlier, being a placebo-
controlled study, this reviewer relied more on ANCOVA p-values in interpreting
the results.

These results show that there is some evidence (based on only 15 patients) that
troglitazone is effective in improving glycemic control over a 6-month period at a
dose of 600 mg in patients with NIDDM previously treated with diet therapy
alone. Patients treated with arttidiabetic therapy prestudy showed significantly

,greater reductions in FSG and HbAtCcompared with placebo at the 400 and 600
mg dose of troglitazone. Graphical results for FSG and HbAtCare provided on
pages 16-17 of this review.

-
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The sponsor has also provided a “responder analysis” where a patient is defined
to be a responder if reduction fim baseline in Hb&c is 2 1% or reduction in FSG
is z 30 mg/dL. However, the responder analysis is based on change from

baseline after the deterioration in glycemic control resulting from the two-week
washout. According to the Medioal Reviewer, this approach is misleading (see
tvl~diqal Reviewets Review) as it conceals the likely Possibilii that these-
patients would have done better had they been left on the sulfonylurea. - -

Completers’ Analysis:

The ITT population included 392 patients (of 402 randomized) and the analysis
of completers included 277 patients (of 286 completers). The sponsor did not
explain this obvious discrepancy. However, completers’ results were similar to
those of llT results. ;

Conclusion:

There is statistically significant evidence that trogliione 400 mg and 600 mg
over a 6-month period are efficacious in comparison to placebo in improving
glycemic control in patients with NIDDM.

There is some evidence that trogliione monotherapy is effective in improving
glycemic control over a 6-month period at a dose of 600 mg in patients with
NIDDM previously treated with diet therapy alone. Patients treated with
antidiabetic therapy prestudy showed signticantiy greater reductions in FSG and
HbAICcompared with placebo at the 400 and 600 mg doses of troglitazone.

.
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Ill. study 991-055

This was a 12-month, doubl+lind, randomized, pamllel group, active control,
mufticenter study. After an initial screening w-sit,patients meeting the incJusion
criteria entered a 4-week baseline phase (unblinded) in whii they received 12
rn~ micronized glyburide (6 mg BID). At the end of the baseline phase, patients
who ;till exhibtied a fasting serum glucose (FSG) of> 140 mg/dL and < 300_
mg/dL were randomized to 1 of 7 blinded parallel treatment arms. Treatment
consisted of trogliione monotherapy, troglitazone/glyburide combination

therapy, or glyburide monotherapy (active control).

T&oae200mg QD ‘“
,

Tro@zone4WmgQD

T&e 6UImg QD

Sczect Bascliae Troglitazcae 200mg QD +Glybude 12mg (6 mgBID)

I I T@iiazcme4QOmg QD + Glybti 12mg (6 mg BID)

(6 !ng BID)
TrogMazcme ~mg QD+Gl_12mg (6uIg BID)

Wyburide ?2 mg (6 mgBID)

1 4 52
Wd weeks Wti I

Randarbticm
.,

There were 30 centers that participated in this study. Due to small sample sizes
per treatment am per center, centerwise analysis was not done.

Statistical Reviewer’s Review, Analysis and Efficacy Results:

l%e primary efficacy variables were change from baseline in FSG and HbAIC
after 12 months of treatment (LOCF). The comparison of these changes to
active control (glyburide) was the primary measure of eftlcacy. - “

Summary statistics for baseline and change from baseline at each visit were -
provided-for each efficacy variable by the~ponsor. For each patient, the
baseline measurement for a given variable was defined as the.measurement at
week O. Change from baseline at month 12 was calculated as the Month 12
measurement minus the basqline.

,

Baseline characteristics of all patients were computed and they match with the
sponsor’s results. l%e sponsor summarized these results in Table 4 (pages 22-
23, voi. 32). Sponso~s Table 4 is included in the Appendix (pages 18-19 of this
review). Patients were evenly distributed across treatment groups with respect

6
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to sex, race, age, duration of diabetes and BMI. The mean BMI of 32 mg/kg2
indicates that, in general, the patients were obese at baseline. Overall, the
mean duration of diabetes was greater than 8 years; mean FSG was 224 mg/dL
and mean HbAICwas 9.6%, indicating that these patients were generally in poor
glycemic control at baseline.

& s~onsor stated that three-hundred eighteen patients (58%) complet~- th~.“
study. The sponsor provided details of patient disposition in Table 6 (page 26,
vol. 32) which is included in the Appendix (page 20 of this review). The number
of patients included in the primary efficacy analyses at week 52 is given below.

..0

Number of Troglitszone Mooothempy Troglitazond(Xylmride Glybaride

Patisnts zooq 4oeq UOq 2ok#14 -w-s

Randomized 78 81 78 78 76; 82 79 5s2
ITT Analysis 78 78 76 78 76 80 79 545
Completers’ 22 37 34 55 55 70 45 318

The following Table summarizes the statistical reviewer’s results of primary
efkacy analyses (llT) for change from baseline at week 52 for HbA1cand FSG
for two comparisons: trogliione monotherapy versus glyburide monotherapy ,
(active control), and combination therapy (troglitazone/glyburide) versus
glybunde (active control). Appropriate confidence intervals were computed.

Patients treated with 200mg/12mg, 400mg/12mg and 600mg/12mg
troglitazone/glyburide combination therapy had adjusted mean changes from
baseline in FSG of -31.0, -38.0 and -56.4 mg/dL respective~ these represent
mean differences from glyburide of -53.7, -60.8 and -79.1 mg/dL respectively (all
pcO.0001 ). Ninety-five percent confidence intewals show that the combination
therapy is more efkacious than glyburide alone. Patients treated with 400mg
and 600mg troglitazone monotherapy showed decreases in FSG compared with
glyburide; however, these decreases were not significant. A similar pattern was
observed for HbAIC. Patients treated with200mg/12mg, 400mg/12mg and
600mg/12mg combination therapy had mean changes from baseline of -0.70Y0,
-0.91 % and -1.75% respectively; these represent mean differences from.
glyburide in HbA,Cof -1.60%, -1.81Y0 and -2.65% respectively (all p<O.0001).
Ninety-five percent confidence intervals show that the combination therapy is .
more efficacious than glyburide alone. Graphical results for FSG and HbAIC are
provided on page 21 of this review.

Patients treated with trogl”~one monotherapy had increases from baseline in
,HbA,C. The mean HbAtCwas significantly higher for 200mg of troglitazone
compared to glyburide. The sponsor explained it by stating that this may have
been attributed to carrying forward data from the patients treated with 200mg
troglitazone that withdrew from the study due to lack of efficacy (55Y0 of pa~ients
in this treatment group withdrew due to lack of efficacy).

7
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., Combustion Gtyburids

2oomgmmg 4oomgt12mg --9

FSG
N 78 76 60 79

Mean Baseline (SD) 22q51) 231(43) 221(62) 222(41)

l$d~ MegmChg. from BeseWe (SE) -31.0(7.0) -36.0(7.1) -66.4(6.9) ~(6.9)
Adj. Mean Diff. from @ybwide (SE) -53.7(9.7) +0.6(9.7) -79.1(9.6) —

95% Cl for Dfl. (Dunne&s Teat) (-78.63, -26.65) (-65.83, -35.66) (-103.67, -64.39)

P-Vatue for StepDown Teat <0.0001 <.d.0001 < O.oml
HbAt=
N 78 76 60 79
Mean Baseline (SD) 9.46(1.32) 9.72(1.=) 9.46(1.51), 9.57(1.24)

Adj. Mean Chg. from Baeeha (SE) 4.7qo.20) -0.91(0.20) -1.76(0.26) 0.90(0.20)

Adj. Mean Diff. from Giyburide (SE) -1.60(0.28) -1 .81(0.28) -2.65(0.26)

95% Cl for Diff. (Dunnett’s Test) (-2.31, 4.66) (-253, -1.10) (-3.36,-1.94)
P-Value for StepDown Test <0.0001 <0.0001 <0.0001

Troglitazone Glyburide
Monothampy Monotherapy

200mg 4oomg 600mg

FSG
N 78 78 76 79
Mean Basetine (SD) 22q45) 212(50) 230(49) 222(41)
Adj. Mean Chg. fmm Baseline (SE) 42.4(7.0) 20.6(7.0) 11.1(7.1) 22.7(6.9)
Adj.Mean Dii. from Gtyburide(SE) 19.q9.7J -2.2(9.7) -11.q9.7)
95% Cl for Dfi. (DunneWsTest) (-5.29,4.66) (-27.12, 22.76) (-36.70, 13.42)
P-VaJue for StepDown Test 0.1618 0.9699 0.6691

HbA,C
N 78 79 76 79
WeanBaseline (SD) 9.54(1.40) 9.44(1 .4) 9.71(1.69) 9.57(1.24)
4dj. Mean Chg. from Baseline (SE) 1.92(0.20) 0.65(0.20) 0.93(0.20) 0.90(0.20)
4dj. Mean Diff. from Giyburide (SE) 1.02(0.26) 43.05(026) 0-03(0.28)

35’% Cl for Diff. (DunneWsTest) (0.31,1.74) (-0.76,0.66) (43.69,0.75)
J-Value for StepDown Test 0.0002 0.8636 0.9138

Completers’ Analysis:

This reviewer has performed the analysis of completers’ sample and has found
the results to be similar to those of llT sample for combination therapy. But for

monotherapy, results for completers’ sample are different from those of IIT
sample due to high dropout rate in patients taking troglitazone alone, primarily
because of lack of efkacy.

Conclusion:

There is statistically significant evidence (based on 95% confidence intervals)
,that the combination therapy of troglitazone/glyburide in dosesof200mg/12mg
to 600mg/12mg over a 12-month period is more efficacious than gjyburide
monotherapy in patients with NIDDM who are not adequately controlled on
sulfonylurea therapy.

-
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Iv. Statistical Reviewer’s Conclusions
(That May Be Conveyed To The Sponsor)

Study 991-032

~=ere=is statistically signikant evidence that trogliione 400 mg and 60V mg
over a 6-month period are efficacious in comparison to placebo in improving-.’
glycemic control in patients with NIDDM. ~

There is some evidence (based on only 15 patients) that troglitazone
monotherapy is effective in improving glycemic control over a 6-fponth period at
a dose of 600 mg in patients with NIDDM previously treated with diet therapy
alone. Patients treated with antidiabetic therapy prestudy showed signikantly
greater reductions in FSG and HbAICcompared with placebo at the 400 and 600
mg doses of troglitazone.

Study 991-055

There is statistically significant evidence (based on 95!X0confidence intervals)
that the combination therapy of troglitazone/glyburide in doses of 200mg/12mg
to 600mg/12mg over a 12-month period is more efficacious than glyburide
monotherapy in patients with NIDDM who are not adequately controlled on
sulfonylurea therapy.

-%KE=’J@ ~
Baldeo K. Taneja, Ph. D.
Mathematical Statistician (Biomed)

Concur: Dr. Nevius#6Yl 7-2? “77

.

~rchivai NDA 20-720/20-719
HFD-510/Sobel, Troendle, Fleming, Misbin, Johnston
HFD-715/Nevius, Marticeilo, Taneja, Division File, Chron

d &Q./l Q
‘This review contains 21 pages: 9 pages of text and 12 pages of Appendix.

..
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TABLE 4. Patient Characteristics- All patients. 1
(Page I of2) u

Placebo
“i’ro81itazono(mg) h

N-80 loo 200 400 600
Tolol

N-61 N=83 N= 711 N=EO
N = 402

Sex, N (%)
Mon
Women

Poslmsnopawtl

57 (71,3)
23 (26.7)
14 (17.s)

43 (33,1)
38 (46.9)
2s (30,9)

54 (12)
53 (23, 86)
65 (80)
16 (20)

6S (80.2)
s (9.9)
7 (8,6)
1 (1.2)
o (o)
o (o)

33.0 (7.1)
33.2

5.1 (5.7)

44 (53.0)
39 (47,0)
19 (22.9)

53 (lo)
SI (34, 79)
72 (87)
II (13)

58 (69,9)
9 (10.8)

13 (1s.7)
2 (2.4)
o (o)
I (1.2)

46 (59.0)
32 (4 1,0)
27 (34.6)

56 (11)
50 (211,77)
60 (77)-
I8 (23)

S5 (70,s)
4 (5,1)

12 (15,4)’
4 (5,1)
1 (1.3)
2 (2.6)

48 (60.0)
32 (40.0)
2 I (26,2)

56 (10)
56 (15, a4)
63 (79)
17 (2[)

62 (77.5)
a (10,0)
7 (8,8)
I (1.2) ,
2 (2.5)

o (0),

32.5 (S.3)
31.s

‘\
5.’3(%.6}
3.5

238 (59.2)
164 (40.$)
106 (26,4)

I

Ago, yr
Moan(SD)
Medim (Min. Max)
<65 Years,N (%)
265 Yomft,~ (%)

54(lo)
54(34,76)
67 (04)
13(16)

54(It)
55(23,S6)
327(S1)
7s (19)

Rata,N (%)
Whi@Csucmlan
INsck
Ilispanio
Asian
NativoAmorhn
Other

59 (73a)
11 (13.s)
6 (7,5)
2 (2.5)
I (1.2)
I (1.2) .. .

299 (74.4)
40 (10.0)
45 (11,2)
10 (2,5)
4 (1.0)
4 (1.0)

.
\

Dod Mmo lldOI
\(all), k6/m

Moan(SD)
Median(Min, Max)

33.5 (8.1) 30.6 (5.0)

1

32.3 (6.7)
30.a

32.4 (6.6)
31.632.9 , 30.6

[Iuratlon of Dfabdes, yr
Mom (SD)

,
5.3(S6)
4.0

5.0 (5.1) 4.7 (5,3) 6.7 (6.0)
Median(t&, Max) 3,5 “ 3.0 3.0 so

‘i
I

. .
.: t

,.
.:
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. .. . ,
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. .



stu
d

y
991432

-.

e
-c=-0,
1-

2

.

--

—
_“

.

na=

,.
,

.

.

,

12

.



.

i

TAllLI? 6. Patient Disposition.
(Number (%) of Patients] J

Troglilazonc (mg)
Phrccbo

4

100 200 400 600
Tolal

Randomhl to Trcahnent 80 81 83 78 80 402

Wlhhwn Prior to End of Treatment
I

Lack Of’~ftiCMj 21 (26,2) 17 (21.0) 16 (19.3) 10(12.8) 10 (12.5) 74 (18.4)

AdverseWent 3 (3.8) 4 (4.9) 3 (6,0) 2 (2,6) o (0,0) 14 (3.s)
Lack of Complianoo i (1,2) I (1.2) o (0,0) I (1.3) 1 (1,2) 4 (1,0)

Olher/Admini#lrativo 5 (6.3) 5 (6,2) 4 (4.8) 6 (7,7) 4 (s.0) 24 (6.0)

3

Tolal Withdrawn 30(37.5) 27 (33,3) 25 (30.1) 19(24.4) 15 (la.8) 116 (28.9) 3

8
Completod Study’ 50 (62.5) S4 (66,7) 58 (69.9) 59 (75,6) 65 (al.3) 286 (71.1) ‘ ~

u ‘ 13asedon invoaligalor’srqmnso on Iorminalion cme report form
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TADLE 10. Primary Efficacy Parameters at Month 6: Prestudy Therapy (Diet and Oral Therapy) I
PrcalrldyParmnctcr Troglilazono(mg) * U

I

Thcmpy Plaocbo
I 00 200 ~ 400 600

DIET ONLY
l{bAlc

N
Moan Baseline (SD)
Adjmlorl Moan Chnn80 (SE)
Difference From Placebo
95% Cl of Diffuronco’

Fatting Serum ChIcoOo
N
Meen Uasclino (SD)
A@stad Moan Chango (St!)
IXfforonoo From Placebo
9S’A Cl of Diffcrencea

OflAL ANTIDIA13ETIC TIIERAPY
u!

llbAIC
N
Moan fhelino (SD)
Adjushxl Mean Chsnge (SE) .:
Diffcronca From Plaoetio
95GACl of IXffcrencoa

Fasting Serum Glucose
N
Moan Bwaoline(SD)
Adjualcd Meen Chengo (SE)
Difference From Placebo

8.7’:1 .9)
0.40 (0.40)

18
202 (68)
-6.2 (14,1)

60
8.8 (1,7)

1,86 (0,24)

61
23 I (63)
32.7 (7.8)

16
9.2 (2.0)

0.48 (0,4 1)
0.08

(-1.31, 1+47)

17
228 (66)
-6,9 (14.3)

(-49;;17.7)

62
8.4 (1,6)

1.97 (0,24)
0.11

(-0.72, 0.94)

23:{61)
20.7 (7,9)

-12:0

8,3’:1,5)
-0,24 (0.40)

-0,65
(-2.10, 0.8[)

18
191 (53)

-24,4 (14.2)
-18,2

(-69,6, 33.1)

63
8.7 (1.8)

1.48 (0.24)
-0.38 -’

(-1,20, 0.44)

63
254 (69)

-15.7 (7.7)
-48,3*

8.5 ‘{2. 1)
0.34 (0.36)

-0.06
(-1.37, 1,24)

!9
201 (61.1)

-16.6 (12.6)
-10,4

(-56,4, 3S.6)

57
8.7 (1.74) .
1,06 (0.25)

-0,80~
(-1.63, 0.04) ,

57
239 (76)
.2a3 (6,0)

Is
8.6 (2:)

-0.95 (0,42)
-1.3!I*

(-2.79, 0.08)

201 ‘:S6)
=48s4(14.9)

-42.2*
(-92.8, 8.4)

64
8.9 (1.6)
0,69 (0.24)

.1.17$
(“!,98, -0.35)

64
249 (67)

=33,1 (7,7)
‘-60,9* -65.7*

95% Cl of Difforenco’ (-38.8, 14.8) (-74.8, -2 1.8) (-87,8, -34, 1) (-92.0, -39.4) :
* n s0.0S. lmod On $Ion-dawn te$tfor linear trend.
a ~ia 1.3unnotl’alest “

t“” ‘1
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TABLE 6. Patient Disposition $

N
o

[Number (%) of Patients]
“rroglilaono Monolhcrspy Combination Therapy Tro#limzone/Olyburido Olybictido

200 mg 400 mg
Total

600 mg 200 m~12m~ 400 m~12 mg 600 m~ll ma Monolherspy

NMIUIOIIIIA to Trcsimcwt 78 al 78 78 76 82 79 352

Wltlulrswn Priorto End of Treatment

Lack Of Efflacy 43 (Ml) 32 (39.S) 34 (43.6) II (14.1} 7 (9.2) 3 (3,7) 20 (2S,3) 1~0 (27.2)

AIIVOW Evenl 6 (7.7) 7 (8.6) 6 f7,7) S (6.4) 8 (10.3) S (6,1) 6 (7,6) 43 (7.8)

Leek O( Compliance 3 (3.8) 2 (2,s) 3 (3,8) o (0,0) I (1,3) 2 (2.4) 1 (L3) 12 (2,2)

Pregnancy . 0 (0.0) 1 (1 ,2) o (0,0) o (0.0) o (0.0) o (0.0) o (0.0) I (0.1)

OIhef “ 4 (s.1) 3 (37) 1 (1,3) 6 (7.7) 6 (7.9) 2 (2.4) 6 (7.6) 19 (3.1)

F

Total 56 (71.8) 45 (3~,6) 44 (S6,4) 92 (2s,2) 21 (28.9) “ 12 (14.6) 33 (41,8) 234 (42.4) @
CD

Completed Study’ 22 (2$.2) 36 (44.4) 34 (43.6) 56 (71.S)
~

S4 (71.1) 70 (85.4) 46 ($S.2) 318 (S7,6)

‘ Ilascd on Invesligalor’ereeponeeon Icrmlrmllon oeeercpott Corm b
m
a

!

I

‘1
I
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TABLE 6. Patient Disposition
[Number (%) of Patients]

Ttogliluona MrmoUmmpy CombirralionThorspy: Trogiihzorre/O~yburido Cllyburido

200 m~ 4Q0 mg
Told

600 mfi 200 m#i2 me 400mg/12mg 600mg/12 mg Monohrapy

klUdOUlkCd tO Treahmu~ 78 St 78 78 76 82 79 532

WlhhwrI Prior to End of Trcatmcnl

Lack Of EMoscy 43 (53.1) 32 (39.5) 34 (43.6) ii (i4!l) 7 (9,2) 3 (3,7) 20 (29,3) I so (27,2)

Advorm Evowt 6 (7.7) 7 (1,6) 6 (7,7) 5 (6,4) I (10.5) 3 (6.1) 6 (7.6) 43 (7.8)
l.~ckorComplhrco 3 (3.0) 2 (2,5) 3 (3,8) o (0,0) I (1.3) 2 (2.4) I (1.3) il (2,2)

Prqrmncy o (0.0) 1 (1,2) o (0.0) o (0.0) o (0,0) o (0.0) o (0,0)
Oltler

i (0.2)
4 (5.1) 3 (3.7) I (1.3) 6 (7.7) 6 (7.9) 2 (2.4) 6 (7.6) 28 (s.1)

f

Tohi 16 (71.S) 45 (55.6) 44 (56.4) 22 (28.2) 22 (28.9) “ 12 (14.6) 33 (41,8) 234 (42.4) *
co

Complelcd Shrdy’ 22 (2t.2) 36 (44.4) 34 (43.6) 56 (71A) 54 (7i.1)
~

70(85.4) 46 (38,2) 31$ (57.6)

‘ hod on iuvcsligaior’sreipomo on lennins~ionous report form
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NDA 20-720/S-002 Date of Review: July 28, 1997

.

Sponsor: Parke Davis Pharmaceutical Research; Ann Arbor, Ml

RMEW OF TROGLITAZONE SUPPLEMENT 002 _

DR&: R~zulin (Troglitazone).
—

Dosacte formulation: Oral; Clinical formulation is amorphous form. Note: crystalline form is

poorly bioavailable.

.->
CATEGORY: Antidiabetic.

INDICATION: Combination with sulfonylureas for Type l! Diabetes

PHARMACOLOGY COMMENTS ON SUBMISSION:

Troglitazone was originally approved for use in a limited population of type II diabetics for

whom other treatments were ineffective. This supplement seeks to expand the treatment

population to include a treatment with troglitazone in combination with sulfonylureas. No

new pharmacology data were provided by the sponsor. Pharmacology believes that no new ,

pharmacology data are necessary for this indication. Therefore, no review of pharmacology -

data is required.

Labeling and carcinogenicity issues that remained from the initial NDA have now been

resolved:

1. Carcinogenicity: A final meeting with the executive CAC was held on July 22,
1997. The committee determined that the results in female rats noted at the

high dose (presently in the label) could be removed from the label because the

dose exceeded the MTD, the agent is non genotoxic, and the remaining doses

were sufficiently high to provide a reasonable estimate of carcinogenic potential.

2. Labeling: Sponsor has provided labeling modifications basing comparison of

human and animal exposures on AUC of parent + total or active metabolize. The

request from the division was to provide data on parent + total metabolizes. The

sponsor provided data on parent + active metabolizes. It was determined that

since the general toxicity (e.g., heart, liver, etc.) was likely due to the

mechanism of action of the troglitazone, these could be described ‘on the basis

of parent + active metabolize AUC, but that, according to the executive CAC,

the carcinogenicity results should be based on parent + total metabolize ALtC.

The sponsor has complied with this request.

PHARMACOLOGY RECOMMENDATION: -

Pharmacology recommends approv~{ of NDA 20-720/S-002.

, %dh~ -&fl@z2 7A/f7

Ronald W. Steigerwalt
I

cc: NDA Arch .-
HFD51O

HFD5 10/Steigerwalt/Johnston



NDA 20-720/S-003 Date of Review: July 28, 1997

Sponsor: Parke Davis Pharmaceutical Research; Ann Arbor, Ml

REVIEW OF TROGLITAZONE SUPPLEMENT003

DRU-@: R~zulin (Troglitazone).
—

Dosaae formulation: Oral; Clinical formulation is amorphous form. Note: crystalline form is
poorly bioavailabie.

CATEGORY: Antidiabetic.
,-’

INDICATION: Monotherapy for Type II Diabetics.

PHARMACOLOGY COMMENTS ON SUBMISSION: . .

Troglitazone was originally approved for use in a limited population of type II diabetics for

whom other treatments were ineffective. In supplement 002, the patient population was

expanded to include a treatment in combination with sulfonylureas. Supplement 003 seeks

to expand use of Rezuiin as monotherapy for type II diabetics. No new pharmacology data

were provided by the sponsor. Pharmacology believes that no new pharmacology data are:

necessary for this indication. Therefore, no review of pharmacology data is required. All

labeling and carcinogenicity issues that remained from the initial NDA have been resolved

(see review of Supplement 002).

PHARMACOLOGY RECOMMENDATION:

Pharmacology recommends approval of NDA 20-720/S-003.

%~1 P**,*& 7/&@7

Ronald W. Steigerwalt,

cc: NDA Arch

HFD51O

HFD5 10/Steigerwalt/Johnston
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CHEMIST’S REVIEW
I

1. ORGANIZATION CDEWHFD-51O 2. NDA # 20-720
Division of Metabolism and Endocrine Drug Products Approved: 29-JAN-1 997

3. NAME ANO ADDRESS OF APPLICANT 14. SUPPLEMENT S-002
Parke-Davis Pharmaceutical Research D~ision

.=Wagner-Lambert Company
2800 Plymouth Road
P.O. Box 1047
Ann Arbor, Ml 48106-1047 (313) 966-5000

Dec. 03-FEB-1997. Rec. 05-FEB-1 997

~
6. NonproprietaryName Troglitazone

,

I7. SUPPLEMENT PROVIDES for a modification of the Jabding. The 8. AMENDMENT -
abeling will be expanded to include Rezulin as monotherapy and
mmbination therapy with sulfonyl ureas in patients with type II I
Iiabetes. II 1

9. PHARMACOLOGICAL CATEGORY 10. HOW OISPENSED R 11. RELATED -N. A. -

Hypoglycemic Agent, NIDDM.
I

12. DOSAGE FORM Tablet I 13. POTENCY 200 and 400 mg

!4. CHEMICAL NAME ANO STRUCTURE H> ,0
/

‘roglitazone
‘H’ 0 ‘“i .m<NH

w

H,c ,
:24H27N05S I o!.W.= 441.54
:AS !’ 97322-87-7

HO ‘

CH3
(1:1:1:1 stereoisomer mixture)

t)-5-f4-(6-hydroW-2, 5,7,8-temmtiylchmman-2-ylme~o~)knzyl]-2,4-thi=olidinMione

5. COMMENTS This supplement seeks approval to expand and modify the approved labeling to include
ezulin as monotherapy and combination therapy with sulfonyl ureas in patients with type II diabetes.
ombination therapy of 600 mg Rezulin with 12 mg micronized glyburide provided a significant therapeutical
nprovement (combination therapy provided a mean decrease HbAlc of 2.65 0!4versus glyburide monotherapy
Fterone year treatment) in the treatment of type II diabetes. There are no changes in manufacture. The
atient population is the same than the for the approved drug, so considerations on the environmental impact
we been already fulfilled in the original application. “” –

& CONCLUS1ONS ANO RECOMMENOATIONS From the chemistry viewpoint this supplement can be
~proved.

. .

7. REVIEWER NAME (ANO slGNATURE) > &//_ OATE COMPLETEO 22-MAY-1997
Xavier Ysem, PhD

WD INITIATED BY

filename:20720s02.nda

DISTRIBUTION: Original: s NDA 20-482 cc a HFD-510 Division File a CSO @Reviewer

NOA 20-?20 S-002 CMC Review Page 1of 1
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NDA 20-720/S-002 & S-003
Rezulin~ 200 mg & 400 mg tablets

.“

..’

These NDA supplements contained
no manufacturing changes.
Hence, No EERs were required.

.
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Pharmaceutical 2800PlymouCh Road Phone 313-996-7000

Reaaarch AnnArbor,Ml

48105

, (ji!jMKE-DAVIS
People Who Cdre. hdy 29, 1997

NDA 20-720/S-002 and S-003
Ref. No. 65
Rezulin@ (troglitazone) Tablets ‘

—= e
Re: Draft Labe@/Phase IV Coti=tment.’

Solomon Sobel, M.D.
Director
Division of Metabolic and

Endocrine Drug Products (HFD-51O) .,

Document Control Room 14B-19
Center for Drug Evaluation and Research
Food and Drug Administration
5600 Fishers Lane
Rockville, Maryland 20857

Dear Dr. Sobel:

Reference is made to our pending supplements S-002 and S-003 for RezuIin@
(troglitazone) Tablets. Additioml reference is made to my discussion with
Mr. M. Johnston of your Division on July 28, 1997, regarding draft labeling.

Attached is the current prescribing information which includes the changes discussed
with Mr. Johnston noted (Attachment 1). Additiomlly, a printed version which
includes these changes is included (Attachment 2).

As discussed with the agency on several occasions, Parke-Davis commis_@ condu~——.

[ ‘-
. ..____._., .—.—.- , . . .... . . ...... _._—..—-—-——-

Should you have any questions or comments regarding this submission, please contact
me at 313/996-5000 or FAX 313/998-3283. ..

/
Sincerely, / —

,

MT\rp
c\IrjatZO-720\072997-065

Directk$r
Worldwide Regulatory Affairs

.

Attachment

Desk Copy: M. Johnston (2 copies)



Pharmaceutical 2S00 Plymou(t? Road Phone: 313-996-7000

Research Ann Arbor. Ml

48105

~@h WU?KE-DAVIS:---:::,’...>!:.?.&.. June 20, 1997

NDA 20-720/S-002 and S-003
Ref. No. 58
Rezulin~ (troglitazone) Tablets _

-= . —.

Re: Draft Labelii
Solomon Sobel, M.D.
Director
Division of Metabolic and

Endocrine Drug Products (HID-5 10)
..

Document Control Room 14B-19
Center for Drug Evaluation and Research
Food and Drug Administration
5600 Fishers Lane
Rockville, Maryland 20857

Dear Dr. Sobel:

Reference is made to our pending supplements S-002 and S-003 and to conversations ~
with Dr. R. Misbin of your Division on June 12, 1997, regarding draft labeling.
Reference is also made to our Special Supplement Changes Being Effected submitted
on June 17, 1997, to add a new 300 mg tablet. We have included reference to this new
tablet in the How Supplied section of the draft labeling.

Attachment 1 is a revised package insert dated June 20, 1997, that is inclusive of all
discussions and agreements with Dr. Misbin through June 12, 1997. Also included in
the labeling is the revised toxicology information as requested by Dr. R. Steigerwalt in
his telefax of March 10, 1997.

Attachment 2 contains the toxicology changes, the justification by Parke-Davis and the
minutes of the FDA’s February 27, 1997, PTCC meeting on troglitazone.

.-

Should you have any questions or comments regarding this submission, please contact
me at 313/996-5000 or FAX 313/998-3283.

Sincerely,
.

,--. , ..-

/
77’7..’7 :.; .,,,,’6

/’

Mary E.~’Taylor, MPH
Director
Worldwide Regulatory Affairs -

MT\rm t:\ndaUO-720\062097458
.

Attachments

Desk Copy: M. Johnston (2 copies)
R.- Steigerwalt



PhmllMcouticd 2800Plymouth Road Phone: 313-996-7000

Reaowch AnnArbor,Ml

48105

@ FMRKE-DAVIS
f%ople Who Care

—a 4-

Solomon Sobel, M.D.
Director
Division of Metabolic and

Endocrine Drug Products (HFD-51O)
Document Control Room 14B-19
Center for Drug Evaluation and Research
Food and Drug Administration
5600 Fishers Lane
Rockville, Maryland 20857

June 11, 1997

NDA 20-720/S-002 and S403
Ref. No. 55
Rezuiinn (troglitazone) Tablets ‘

Re: Histopathological Slides - -

..

Dear Dr. Sobel:

Reference is made to our approved NDA 20-720 for llezulin~ (troglitazone) Tablets

and to the electronic mail message from Mr. M. Johnston of your Division on
May 7, 1997, requesting histopathological slides fkom animals and humans.

The histopathological slides from the rat Carcinogenicity study were sent to
Dr. Akinwole Williams, Division of Cardio-Renal Drug Products, on May 14, 1997.

In Parke-Davis clinical studies a total of eleven deaths have been reported. After
follow-up with each investigator, it has been determined that only 2 autopsies were
performed. Since limited information can be obtained iiom only 2 patients and
significant effort would be required to obtain the slides (including ethical
considerations), we ask that this request be reconsidered.

Should you have any questions or comments regarding this submission, plea& contact
me at 313/996-5000 or FAX 313/998-3283.

%Gtid

,
Mary E. lor, MPH
Director
Worldwide Regulatory Affairs

..
MT\rm t:waw-nmw 197-55

Desk Copy: Dr. A. Williams, Division of Cardio-Renal Drug Products

..-, .: ..:,. .,



May 23, 1997

-* * NDA 20-720/S-002, !$003 c .
Ref. No. 52
Rezulhim (troglitazone) Tablets

Re: 4-Month Safety Update
..“

Solomon Sobel, M.D.
Director
Division of Metabolic and

Endocrine Drug Products (HFD-51O)
Document Control Room 14B-19
Center for Drug Evaluation and Research
Food and Drug Administration
5600 Fishers Lane
Rockville, Maryland 20857

Dear Dr. Sobel:

Please find (Volume 1) the 4-month Safety Update for supplements S-002 and S-003.
Volumes 2 and 3 (Archival Copy only) contains Case Report Forms for patients who
died or withdrew due to Adverse Events in Parke-Davis sponsored studies.

Should you have any questions or comments regarding this submission, please contact
me at 313/996-5000 or FAX 313/998-3283.

““wi ‘-, : .- .J. ..l Mary E. Taylor, MPH----
:’1. Director—.-. . .-.-—- :?

.,<: DAIE; ‘; Worldwide Regulatory AffairsCWI!’41V*L.--..,,. . .=.-.!

MT\rm
[:\ndauO-720\0223974)52

Attachments



.“

Volume 1: Trogli-~ (CI-991) Seeond Safety Update, RR 720-03863

Volume 2: Case Report Forms for Patients Who Died

—m & Patient: 991
s91-

—

ggl-

991-

Volume 3: Case Report Foxms for Patient Who WithdrewDue to .Mverse

Events

Patients: 991-
991-
991-
991-
991”
ggl~
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lKE-DAVIS

Dr. AkinwoIe Williams
Food and Drug Administration
Center for Drug Evaluation and Researach
Office of Drug Evaluatin I
Division of Cardio-Renai Drug Products
Room 5002, WOC-11
1451 Rockville Pike
Rockville, Maryland 20852-1420

Dear Dr. Willkrns:

May 16, 1997

NDA 20-720
>“ > /5Lx3

Rezulinm (troglitazone) Tablets

Re: Histologic Slides
— ,.’

\,‘A

Reference is made to our approved NDA 20-720 for Rezulin~ (troglhazone) Tablets and

to the request from Mr. M. Johnston of Metabolsim and Endocrine Drug Products on
May 7, 1997, for certain histologic slides from our rat carcinogenichy study.

Enclosed please fmd the histologic slides.

If there are any questions or comments regarding this submission, please contact me at
313/99 -~3.

REVIEW6coMPm
Sinc~rely,

CSOACTION:

‘-Y2
DLEIWR nftA.1. UME~~ ( /;;, L .- / (’ ‘,.z’’;’+

~J “$~i~~~~~flair~ -
C$g !N~~Ai-s

MT\rrn
c \ndaW-720\05 1697~l~e~

cc: M. Johnston (HFD-5 10)
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Pha rmaautiul 2S00 Plymouth Road Phone: 313-996-7000

Ann Arbor, Ml
4810s

F&?w~t~AWS
May14, 1997

NDA 20-720
Ref. No. 50
Rendinm (troglitazone) Tablets .

.“

-= *

Re: &quest for Information

Solomon Sobel, M.D.
Director
Division of Metabolic and

.“

Endocrine Drug Products (HFD-51O)
Document Control Room 14B-19
Center for Drug Evaluation and Research
Food and Drug Administration
5600 Fishers Lane
Rockville, Maryland 20857

Dear Dr. Sobek

—

Reference is made to our approved NDA for Rezulinm (troglitazone) Tablets, to our
pending supplements S-002 and S-003 and to a request from Dr. R. Misbin of your
division on May 7, 1997.

Please fmd enclosed the additional analysis of fasting serum glucose for the
This report was submitted on April 29, 1997. Patients have been

divided into two groups, the fmt containing those treated by diet only prior to entering
the study, the second containing those treated by oral antidiabetic medication.

In addition, statistical analyses were performed separately for each group of patients

(diet only and prior oral antidiabetic medication). These analyses were performed as
described in the end-of-study report.

For the ITT Population (Table 1 attached) patients treated with prior oral antidiabetic
medication in the three months prior to screening benefit from titrating the do= -

upwards through 200 mg qd, 400 mg qd, and 600 mg qd (decreases fkom baseline of
-27, -23, and 47 mgkll respectively). (Table 1)

For patients previously treated with diet alone there was no evidence of increased
glycemic control with increased dose (decreases from baseline of -34 to 40 mg/dl for
all three doses). (Table 2)

.

-- <... ,,, ”,, ,,. l,

,.! _,> ,.: . . . . ~ ..- ,3,. Y -



Solomon Sobel, M.D.
NDA 20-720
May 14, 1997
Page 2

.“ ;f`yo; haveany additional questions, pkasecontactmea t3l3/996-5OOOor - -
FAX 3 13/998-3283.

.zj;y,o~~
9

Director
Worldwide Regulatory Affairs

MT\rm
cwuo-720\051497-50

Attachments

Desk Copy: Dr. R. Misbin



I — - Pharmaceutical 2800Plymouth Road Phone 3139967000

I

Research Ann Arbor, Ml

48105

@ WU?KE-DAVIS
peopie Who Care

.

May 5, 1997

NDA 20-720
Ref. No. 049
Rezulinm (troglitazone) Table~ -

Solomon Sobel, M.D.
Director
Division of Metabolic and

Endocrine Drug Products (HFD-51O)
Document Control Room 14B-19
Center for Drug Evaluation and Research
Food and Drug Administration
5600 Fishers Lane
Rockville, Maryland 20857

Dear Dr. Sobel:

Reference is made to our approved NDA for

Re: Response to Request for Information

,-’

Reference is also made to discussions with Dr. R. Misbin of your Division on
and May 1, 1997.

As requested, please find attached the following information:

1. Requested reamlysis of study 991-057 adding 3 responders
2. Additioml Summaries of Data on Troglitazone Monotherapy
3. Data from

This information was faxed to Dr. Misbin on May 1, 1997. -

April 28

If there are any questions or comments regarding this submission, please contact me”
at 313/996-5000 or FAX 313/998-3283.

MT\rm
t:\ndaK20-720\0505974149

2:9 t2’Ly?../L-,
Mary E., aylor, M.P.H.
Director
Worldwide Regulatory Affairs

.

Attachments
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-s ..-91

IDAVIS

April 29, 1997

NDA 20-720
Rezulin”
(troglitazone) Tablets

Re: Periodic ADE Submission

~ood and Drug Administration
;enter for Drug Evaluation and Research
locument Control Room
‘ark Building, Room 214
.2420 Parklawn Drive
<ockville, Maryland 20857

)ear SirorMadam:

%.usuantto21 CFR 314.80, enclosed is the first

{ezulin~ (trogiitazone) Tablets, NDA 20-720,

. .d

3

qmrly periodic ADE repo
which was approved by the Agency cm

anuary 29, 1997.

rhis submission includes information on:

Initial Serious, Labeled Reports O Follow-Up Serious, Labeled Reports O

Initial Non Serious Reports 18 Follow-Up Non Serious Reports 0
Initial 15-Day Alert Reports 2 Follow-Up 15-Day Alert Reports O
Increased Frequency Reports O

4s agreed upon during the March 25, 1997, telephone conversation between Rose
?ogan. M. D., Vice President, Drug Safety Surveillance, Parke-Davis, and David
3arash, RPH Chief, Division of Epidemiology and Surveillance, Food and Drug
administration, the time period covered by this report is -30.1997 to Marti..
Il.1997.

REVIEWS COMPLETED

CSO ACTION:

IJLETTH3 ❑ N.A.I. ❑ MEMO

CSO INITIALS DATE

)b
:’nda’33-72041097. dss

Attachments

3 ,.. : ;,., ?,.

Sincerely,

Mayri@aflfi, M.D.
Drug Safety Surveillance Physician
Worldwide Regulatory Affairs

ORIGINAL

.
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Phwmoceutocd 2800 Plymouth Road phone 3139967000
Research Ann Arbor Ml

48105

WU?KE-DAWS
WI‘eUl_GCare

April 29, 1997

NDA 20-720
-a s Ref. No. 048

Rezulinm (troglitazo~) Tablets- -

Re:

Solomon Sobel, M.D.
Director
Division of Metabolic and

Endocrine Drug Products (HFD-51O)
Document Control Room 14B-19
Center for Drug Evaluation and Research
Food and Drug Administration
5600 Fishers Lane
Rockville, Maryland 20857

Dear Dr. Sobel:

Response to Request

./

for Information

Reference is made to our approved NDA for Rezulinm (troglitazone) Tablets.
Reference is also made to our April 28, 1997 conversation with Dr. R. Misbin of your
Division. Attached please find the following information:

Attachment 1:

Attachment 2:

Attachment 3:

A double-blind, dose escalation study to investigate the efficacy
and safety of oral GR92 1132X (200 mg, 400 mg and 600 mg)
in the treatment of patients with Non-Insulin-Dependent
Diabetes Mellitus.

Patient Information Study 991-032.

Abstract “Efficacy and Metabolic Effects of Troglitazone and
Metformin in NIDDM. ” -.

If there are any questions or comments regarding this submission, please contact me.
at 313/996-5000 or FAX 313/998-3283.

Sincerely, ../’

4. q

/Jd/ ““L.[ od ““L25,4 ~’ -
/

Mary E.. aylor, M.P.H.
Director
Worldwide Regulatory Affairs-

MT\ak t,itim-nowmw.oa
-

Attachments

Desk Copy Dr. R. Misbin (HFD51O)



Pharmaca@4 2s00 Plymouth Road Phone: 313-99&7000

Ann Arbor, Ml

4810s

@ IWRKE-DAWS
PeopleWho Care

April 16, 1997

Solomon Sobel, M.D.
Director
Division of Metabolic and

Endocrine Drug Products (HFD-51O)
Document Control Room 14B-19
Center for Drug Evaluation and Research
Food and Drug Administration
5600 Fishers Lane
Rockville, Maryland 20857

Dear Dr. Sobel:

Ref. No. 46
Rezulinm (troglitazone) Tablets

Re: Request for Informadon

Per Dr. Misbin’s request on April 11, 1997, please fti attached our response on atrial
mtruretic peptide (ANP) values in Study 991-031.

If you have any additional questions, please contact me at 313/996-5000 or
FAX 3 13/998-3283.

sincerely,

&y Ucfl.
Mary E. aylor, MPH
Director
Worldwide Regulatory Affairs

MT\rm
thdaV20-720W16974

,

Attachment

Desk Copy: Dr. Robert Misbin (HFD 510)
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February 14, 1997

NDA 20-7201S-003
Ref. No. 37
Rezulin~ (trogli~~) Tablets –

Solomon Sobel, M.D.
Director

—

Re: Supplement to an Approved
New Drug Application
User Fee I.D.

.

Division of Metabolic and
Endocrine Drug Products (HFD-51O)

Document Control Room 14B-19
Center for Drug Evaluation and Research
Food and Drug Administration
5600 Fishers Lane
Rockville, Maryland 20857

Dear Dr. Sobel:

Pursuant to 21 CFR 314.70, enclosed is a supplement to the approved New Dmg

Application 20-720 for Rezulinw (troglitazone) Tablets. This supplement seeks
approval to expand and modify the approved labeling to include Rezulin as
monotherapy in patients with type H diabetes.

As required under the Prescription Drug User Fee Act of 1992, 50% of the 1997
application fee was transferred to the Food and Drug Administration in care
of the Mellon Bank, Philadelphia, Pennsylvania on February 14, 1997.

All information to support this indication is contained in S-002, submitted February 3,
1996. Please cross reference all information in supplement S-002 for this application.
The Generic Drug Enforcement Act Certification is attached.

If there are any questions or comments regarding this submission, please contact me -
at 313/996-5000 or FAX 313/998-3283.
k

~NDA Copies: “Blue” Archive vol. 1
“Tan” Medical vol. 1

,rl,;l,,nv

t



Phamucouticd 2&J0 Pfymtwth Road %OfltX313-996-7CMI)

Ann Arbor, Ml

48105

(@i WU?KE-DAWS
%opleWho be

February 14, 1997

NDA 20-720
Ref. No. 36/S-002 --—
Rezu@~ (troglitazone) Tablets

Re:User Fees

Solomon Sobel, M.D.
Director
Division of Metabolic and

Endocrine Drug Products (HFD-51O)
Document Control Room 14B-19
Center for Drug Evaluation and Research
Food and Drug Administration
5600 Fishers Lane
Rockville, Maryland 20857

Dear Dr. Sobel:

Reference is made to our pending supplement for Rezulin’” (troglitazone) Tablets,
submitted February 3, 1997.

It is our understanding fkom Ms. E. Galliers on February 14, 1997, that supplement
S-002 for monotherapy and combination therapy with sulfonylureas is considered two
new indications which require two separate user fees.

The application fee “ that was sent to Mellon Bank on January 23, 1997,
should be applied to the pending supplement S-002 for combination therapy.

A separate supplement for the monotherapy indication will be submitted along with a
separate user fee. -.

If you should have any questions or comments, please contactmeat313/996-5000 or _
FAX 313/998-3283.

sincerely,

, %@-&20fLs...

Worldwide Regulatory Affairs
MT\rm
t:\n&K20-720\02 1497.036

~iv(ston of Warner-Lamberl Company -



Pha— Utlcal 2800 plymouth Road Phone 313 S% 7000

Research Ann Arbor, Ml
48105

.“

Februaxy 3, 1~ .

NDA 20-720/S-002 -
Ref. No. 35 —

Rezulin’” (troglitazone) Tablets
~/-

Solomon Sobel, M.D.
Director
Division of Metabolic and

Endocrine Drug Products (HFD-5 10)
Document Control Room 14B-19
Center for Drug Evaluation and Research
Food and Drug Administration
5600 Fishers Lane
Rockville, Maryland 20857

Dear Dr. Sobel:

Pursuant to 21 CFR 314.70, enclosed is a supplement to the approved New Drug
Application 20-720 for Rezulin~ (troglitazone) Tablets. This supplement secks
approval to expand and modifi the approved labeling to include Rezulin as
monotherapy and combination therapy with sulfonylureas in patients with type II
diabetes.

The use of Rezulin and sulfonylurea combination therapy provides a significant
therapeutic advance in the treatment of the type II diabetes. Combination therapy of
600 mg Rezulin with 12 mg micronized glyburide provided a mean decrease in HbAlc
of 2.65% versus glyburide monotherapy after one year of treatment. Additionally, the
dosing of Rezulin monotherapy differs ffom that when Rezulin is used according to the
instructions in the currently-approved labeling for insulin combination therapy. -
Rezulin is, therefore, likely to be used incorrectly if used off-label. For these two
reasons we feel a priority review should be considered for this important efficacy
supplement.

, As required under the Prescription Drug User Fee Act of 1992, 50% of the 1997
application fee has been sent to the Food and Drug Administration in care of
the Mellon Banlc, Philadelphia, Pennsylvania on January 23, 1997.

w,,f r ,..,.,..



Solomon Sobel, M.D;
NDA 20-720/S-002
February 3, 1997
Page 2

~rketing exclusivi~ information and the Generic Drug Enforcement Act Certification
are in Item 13, contained m VOlume 1 of this SND,A. Also included is a complete
COPYof the co~ldent~l Environmen~l Assessment (EA) and the Freedom of
Information (FOO EA. These documents are identical to what was submitted to the
NDA on November 1, 1996, Ref. No. ‘S 16 and 17. The EA was originally written to
include all patients with type II diabetes. .-’

Please refer to the attached Form FDA 356h and the SNDA Index which detail the
complete contents of this supplemental NDA. The Integrated Summary of Safety was
submitted to the NDA December 19, 1996 (Ref. No. 26).

SAS data sets fkom the efficacy studies are included in both the archival and Biometrics
review copy of SNDA Item 10 of this submission. The diskettes have been scanqed for c
all known computer viruses using Norton Anti-Virus for Windows NT. ~--

If there are any questions or comments regarding this submission, please contact me
at 313/996-5000 or FAX 3131998-3283.

Sincerely, /

Mary ~Taylor, M.P.H.
Director
Worldwide Regulatory Affairs

MT\rm
t:uwl-720\u20397.035

Attachments

SNDA Copies:

“Blue” Archive vol. 1-90
“Red” Chemistry and Labeling Vol. 1, 2-4
“Tan” Medical Vol. 1, 5-26
“Green” Biometrics Vol. 1,27-45


