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- .( DEPARTMENT OF HEALTH & HUMANMN SERVICES Public Health Service

Food and Drug Administration
Rockville MD 20857

NDA 20-720/5-002
NDA 20-720/S-003
NDA 20-720/S-005 :
NS 4 1997
Parke Pavis 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/(S-005), received February 4 and 18,
and June 19, 1997, respectively, submitted under sectipn 505(b) of the Federal Food, Druy,
and Cosmetic Act for Rezulin™ (troglitazone) Tablety, 200 mg and 400 mg.

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
(S8-003), and December 19, 1997 (S-005), respectively.

These supplemental applications provide for:

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

2. S-003 adds the use of Rezulin™ as 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 draft 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 than 30 days

\
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after 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. €., a “Dear
Doctor™ letter) be issued to physicians and others responsxblc 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

-

i o ' - A draft protocol,
including the study length and number of patients to be studied, will be submitted to the FDA
for approval within three months of the approval of this NDA.

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 use for this product. All proposed materials should be submitted in draft or mock-
up form, not final print. Please submit one copy to the Division of Metabolic and Endocrine
Drug Products and two copies of both the promotional material and the package insert directly

to:

Y
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Food and Drug Administration

Division of Drug Marketing, Advertising, and Communications
.HFD-40

5600 Fishers Lane

Rockville, Maryland 20857

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

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

If you have any questions, please contact Michael F. }Zhnston, R.Ph., Consumer Safety
Officer, at (301) 443-3490. ‘

Sincetély yours,

57~ /4
Solomon Sobel, M
Director
Division of Metabolic and Endocrine Drug
Products (HFD-510)
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-510/CSO/MJohnston
HFD-510/RMisbin/AFleming/XY sern/SMoore
HFD-870/HAhn/MFossler '
DISTRICT OFFICE

HF-2/Medwatch (with labeling)
HFD-92/DDM-DIAB (with labeling)

HFD-40/DDMAC (with labeling) /

HFD-613/0OGD (with labeling)

HFD-735/DPE (with labeling) - for all NDAs and S}tpplements for adverse reaction
changes. :

Drafted by: Mjohnston/File: wpfiles\n20720\S2&3ap
Initialed by: SEE ROUTING SHEET ATTACHED
final: MJohnston

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

APPEARS Ti1S WAy
ONM ORIGINAL
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Clearance Sheet is for Supplements 002, 003, and 005 to NDA 20-720 (Parke-Davis,
Rezulin Tablets, 200 mg and 400 mg) and NDA 20-719 (Sankyo U.S.A, Prelay

Tablets, aud
200 mg and 400 mg) ow 300 ‘"g
Name Title | Sigaature Date
R. Misbin, M.D. Clinical Reviewer ~ / /M_/(, ? / W/ f)
G. Fleming M.D. Clinical Tm. Ldr ’ M/ v 7130/4 }

H.Rhee, Ph.D. Pharmacology Rev. // /%q/') W /)m

R. Steigerwalt, Ph.D. Pharm. Tm. Ldr.  / ‘MMSWME’ 7/27/5’7

X.Ysern, Ph.D. Chemistry ,quu yroe
S. Moore, Ph.D. Chemistry Tm Ldr M‘( Mot 7/ Z‘?/ ¢7
B. Taneja, Ph.D. Statistician 7 / 3o ’/"f 7
D. Marticello, Ph.D. Biometric Tm Ldr ya_,\ M 7/ </ /57
G. Fleming M.D. Clinical Tm. Ldr = S Aoy

M. Askine DDMAC %J// %/ ]/19/?7

E. Galliers Supervisory CSO (y 7/ 4 77 / 4" ASF // / 47

S. Sobel, M.D. Director. DMEDP o W Q/ ¢(9/]

7 4
M. Fossler Biopharm Reviewer W /ﬁ(ﬂ 7/3//7?
H. Ahn Biopharm Tm. Ldr. ,_/\ / : O/J//f?

/

APPEARS THIS WAY¥
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¥INAL PRINTED LABELING BAS NOT BEEN SUBMITTED To THE FDA.

DRAFT LABELING IS NO LONGER BEING SUPPLIED SO AS TO ENSURE

ONLY CORRECT AND CURRENT INFORMATION IS DISSEMINATED TO THE
PUBLIC.



Time Sensitive Patent Information

pursuant to 21 C.F.R. 314.53

for - )

NDA #20-720 and NDA #20-719

The following is provided in accordance with the Drug Price Competition

and Patent Term Restoration Act of 1984:

Trade Name: Rezulin™ and Prelay™
Active Ingredient(s): Troglitazone
Strength(s): 200 and 400 mg

Dosage Form: Tablets

U.S. Patent Number:

Expiration Date:
Type of Patent:
Assignee:

U.S. Agent:

U.S. Patent Number:

Expiration Date:
Type of Patent:
Aséignec:

U.S. Agent:

4,572,912

August 28, 2004

Compound per se and Formulation
Sankyo Co. Ltd.

Warner-Lambert Company

2800 Plymouth Road

Ann Arbor, MI 48105

5,104,888

August 28, 2004

Compound and Formulation

Sankyo Co. Ltd.

Warner-Lambert Company



C, U.S. Patent Number:

Expiration Date:
'I‘ype of Patent:

Assignee:

D. U.S. Patent Number:

Expiration Date:
Type of Patent:
Assignee:

U.S. Agent:

E. U.S. Patent Number:

Expiration Date:
Type of Patent:

Assignee:

5,457,109
September 15, 2013
Method of Use

Warner-Lambert Company; T

5,478,852
September 15, 2013
Method of Use
Sankyo Co. Ltd.

Warner-Lambert Company

5,602,133
September 15, 2013
Method of Use

Warner-Lambert Company

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

'
Charles W. Ashbrook



EXCLUSIVITY SUMMARY for NDA #20-720 SUPPL #__ 002 & 003

Trade Name Rezulin™  Generic Name troglitazone 200 mg and 400 mg tablets
Applicant Name Warner-LambertInc. ~ HFD- 510 Approval Date »

~—a & . _

PART I IS AN EXCLUSIVITY DETERMINATION NEEDED?

1. An exclusivity determination will be made for all original applications, but only for certain
supplements. Complete Parts II and III 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 NDA? YES /_/ NO/ X /
b) Is it an effectiveness supplement? YES / X/ NO/__ 7
If yes, what type? (SE1, SE2, etc.) SE1
c) Did it require the review of clinical data other than to support a safety claim or

change in labeling related to safety? (If it required review only of bioavailability
or bioequivalence data, answer "no.")

YES/X/ NO/__/

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 exclusivity? YES/ X / NO/_ /
If the answer to (d) 1s "yes," how many years of exclusivity did the applicant
request?
— Three (3) Years

IF YOU HAVE ANSWERED "NO" TO ALL OF THE ABOVE QUESTIONS, GO
DIRECTLY TO THE SIGNATURE BLOCKS ON PAGE 6.

'

Form OGD-011347 Revised 8/7/95; edited 8/8/95
cc: Original NDA Division File HFD-85 Mary Ann Holovac
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Has a product with the same active ingredient(s). dosage form. strength. route of
admuinistration. and dosing schedule previously been approved by FDA for the same use?

YES/ / NO/ X/

If yes NDA#____ Drug Name -

IF THE ANSWER TO QUESTION 2 IS "YES " GO DIRECTLY TO THE SIGNATURE
BLOCKS ON PAGE 6.

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

YES/ / 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-YEAR EXCLUSIVITY FOR NEW CHEMICAL ENTITIES

(Answer either #1 or #2, as appropriate)

1.

i e : .

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, but this particular form of the active moiety, e.g.. this particular
ester or salt (including salts with hydrogen or coordination 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/_/ NO/__/

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

NDA #
NDA #

NDA #
Combinati '

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 any one 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/ [/ NO/__/

Page 2



" NDA #

If "yes." identify the approved drug produci(s) containing the active moiety, and. if
known. the NDA #(s).

NDA # ._ -

NDA #

IF THE ANSWER TO QUESTION 1 OR 2 UNDER PART 11 IS "NO," GO DIRECTLY TO
THE SIGNATURE BLOCKS ON PAGE 8. IF "YES," GO TO PART III.

PART III THREE-YEAR EXCLUSIVITY FOR NDA'S AND SUPPLEMENTS

To qualify for three years of exclusivity, an application or supplement must contain "reports of
new clinical 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.

YES /X / NO/_/

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

A chinical investigation i1s "essential to the approval” if the Agency could not have
approved the application or supplement without relying on that investigation. Thus, the
mvestigation 1s 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 publicly
available 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 bioavailability 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/ X/ NO/__/

Page 3



4b)

(c)

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:

Did the applicant submit a list of published studies relevant to the safety and
effectiveness of this drug product and a statement that the publicly available data
would not independently support approval of the application?

YES / X/ NO/_/
(1) If the answer to 2(b) is "yes."” do you personally know of any reason to
disagree with the applicant's conclusion? If not applicable, answer NO.
YES/ / NO/ X/

If yes, explain:

(2) If the answer to 2(b) 1s "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/ [/ NO/__J

If yes, explain:

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

Investigation #1, Study # __99]1-032

Investigation #2. Study # __991-055

Investigation #3, Study #

{ £ ig’\) h!r\ugt\v

( i Ua\lull\ﬁf‘\l.

A“?EARS TH\S WAY

m AN I Ay

M ]
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In addition to bemg essential, mvesugauons must be “new"” to support exclusivity. The
agency interprets "new clinical investigation” to mean an investigation 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 beep demonstrated in
-an already approved application. o
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 lnvestxgatlon was relied on only to support the
safety of a previously approved drug, answer "no.")

Investigation #1 YES/ / NO/ X /
Investigation #2 YES/ 7/ 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#___ Swdy#
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/ / NO/ X /
Investigation #2 YES/ / NO/ X /

If you have answered "yes" for one or more investigations. identify the NDA in
which a similar investigation was relied on:

NDA # Study #
NDA # Study #
NDA # Study #
c) If the answers to 3(a) and 3(b) are no, identify each "new" investigation in the

application or supplement that is essential to the approval (i.e., the investigations
listed in #2(c). less any that are not "new"):

Investigation #1_, Study # ___991-032
Investigation #2_, Study # ___991-055

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 with 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 study.

Page 5



a) 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 -
™ - IND # YES / X/ NO/__/ Explain:_~ ~
Investigation #2 .

IND # YES/ X/ NO/__/ Explain:

(b) For each investigation not carried out under an IND or for which the applicant was
not identified as the sponsor, did the applicant certify that it or the applicant's
predecessor in interest provided substantial support for the study?

Investigation #1
YES/ __ / Explain NO/__/ Explain
Investigation #2

YES/ 7/ Explain NO/ / Explain

(c) 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/ / NO / X_/

If yes, explain:

W?m ‘3037

Si'g'nature Date

Tide:_Project Manager / Consumer Safety Officer

Signature of Division Director

gl \io,
ht*

Page 6
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Tablets

ITEM 13.
MARKET EXCLUSIVITY INFORMATION AND
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Troglitazone

Tablets

Item 13.1.
Request and Justification for 3-Year Marketing Exclusivity
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Troglitazone

Tablets

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

_Wapner-Lambert requests 3 years of market exclusivity for Rezulin™ (trogﬁa.;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 1s entitled to 3 years of exclusivity pursuant to those regulations, the statute,

and the case law.

Troglitazone -qualifies for 3 years of market exclusivity pursuant to

21 USC §355()(4)(D)(iii) and (c)(3)(D)(ii).

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 1s 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 combination product.

2a. Clinical investiganons, other than bioavailability or bioequivalence studies, were
submitted to support this applicaion. Warner-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 concurrently 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 i1s complete and accurate. -

DM_FILE/C]-991
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Troglitazone

Tablets

c. Wamer-Lambert Company certifies that, in applicant’s opinion, the present
application could not have been approved without the new clinical investigations.
The published studies noted in 3.a above are not sufficient to support the approval

_of the application. - -

-

4. Wamer-Lambert Company is the sponsor named in the Form FDA 1571 for
under which the clinical investigations identified in 2 above was

performed.

DM_FILE/CI-991
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Group Leader's Summary Comments
-2 = Rezulin ™ (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 medical officer’s review (MOR) and best shown in figure 3 on page 8a of
the MOR, 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 design, a roughly dose
proportional improvement in FBG at 6 months was observed from 200-600 mg with respect to
week 0 values. The lowest dose, 100 mg, did not differ with placebo. However, week 0 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 0 baseline, only the 400
and 600 mg doses resulted in statistically significant improvements in HbAlc. -



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

In the pivotal study, the 400 mg dose treatment HbA 1c effect (-.06) was actually lessthan that
seen Wit the 200 mg dose (-.65). Thus, that study alone does not provide a strong basis for
recommending any less than a 600 mg starting dose. In all probability, 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 and 031, 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 troglitazone and SU is supported only by one study

In the single pirvotal study of SU-troglitazone combintio 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 functional cardiovascular changes at 3 to 5 times the expected
human exposure at the 400 mg dose.

In study 032, 15 patients (4.6%) on troglitazone vs. O in the placebo group developed peripheral
edema. One patient in study 055 developed pulmonary edema. This further substantiates a
concern than troglitazone affects fluid distribution as well as causing fluid retention of a perculiar
kind. Levels of atnial naturetic factor (ANF) have been found to be unaffected by troglitazone
therapy. This will the drug’s slight hypotensive effect suggest that baroceptor function is altered
by the drug. Serious clinical consequences of troglitazone have not been definitely tied to these
effects on fluid distribution, but it is hard to believe that patients with cardiac, liver, or renal
disease would not be adversely affected by the drug.

The 96 week echocardiography study revealed no differences between treatment groups



(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 failure, and long term
surveillance will be necessary to absolve the drug of this effect. Clearly some concen is
wartanted about the effects of troglitazone on the heart in humans treated for many yéars. The
labeling now reinforces this point.

Labeling

Dr. Misbin has provided an excellent set of suggested label 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 concemn, 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 draft 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 combin@tion
thefapy with sulfonylureas were submitted on February 14 and 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 thé/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.



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

" -
This wasjpone year study of patients with fasting C-peptide of
greater than 1.5 ng/ml and FSG of > 140mg and HbAlc > 5.9% while
on maximal dose sulfonylureas. Patients 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 baseline of HBAlc
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<S50 mg/dl
verified by laboratory measurement.

Troghtazone 200 mg QD

Troglitazone 400 mg QD

Trogltazone 600 mg QD

Screen Basdwe Troglitazone 200 mg QD + Glybunde 12 mg (6 mg BID)
Micromzed . .
l Glybunde 12 mg Troglitazone 400 mg QD + Glyburde 12 mg (6 mg BID)
(6 mg BID) Troglitazone 600 mg QD + Glyburide i2 mg (6 mg BID)
Glybunde 12 mg (6 mg BID)
’ ;I 4 52 ]
Week Weeks Weeks
Randormzation

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 1lbs. 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 glyburide 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.
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TABLE 6. Patient Disposition
[Number (%) of Patients] _

‘Troglitazone Monotherapy Combination Therapy: Troglitazonc/Glyburide Glyburide Total

t

200 mg 400 mg 600 mg 200 mg/12 mg 400 mg/12 mg 600 mg/12 mg Monotherapy o

Handomized o Treatment 8 81 7R 78 76 82 7 $52

Withdrawn Priok to End of Treatment .

Lack of Efficacy 43 (331) 32 (393) 4(436) 1141 7 092 10N 20 (25.3) 150 (272)
Adverse Fvemt 6 (77 1 (R6) 6 (7T $ (64) 8 (109) 5 (6.1) 6 (7.6) 43 (1.8)
Lack of Comphance 38y 2 2% 3 (3%) 0 (0.0) 1 (1)) 2 (24) 1Y) 12 (22)
Pregnancy 0 (00) ! (12) 0 (00) 0 (0.0) 0 (00) 0 (0.0) 0 (00) 1 (02)
Other G 30D 1y 6 (17 6 (19) 1 (2.4) 6 (76) 28 (31
Total 56 (71.8) 45 (556) 44(56.4) 22 (28.2) 22 (289) 12 (14.6) 33 (418) 234 (42.4)
Completed Study* 22 (2R2) 16 (444) 14 (416) 56 (71.8) 54 (71.1) 70 (85.4) 46 (58.2) 318 (57.6)

L3

Based on investigator's response on termmination case report form



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
troglitazone monotherapy who completed the study but wer& largely
unchanged at 400 mg and 600 mg. These results are shown in 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-respdnse
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 discrepency 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 LDL~
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<0.05)
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 Pnmary Parameters at Week 52: Completers J ;
Parameter Troglituzone Monotherspy Combination Thcrnpy:Troglilnzone/GlybudQe Glyburide s
200 mg 400 mg 600 mg 200 mg/12 mg 400 mg/I2 mg 600 mg/12 mg Moanatherapy @
Hemaglobin A . % §
- S
Mecan Basehine ($19) 953 (157) 907 (161) 935 (1.77) 9.33 (1.35) 9.60 (1.32) 935(1.53) 949 (133) |
Adjusted Mean Change From 055 (038)  -025(029) -0.26 (0.30) -0 85 (0.24) -1.10 (0.24) 196 (0.21) 078 (0.27) :
Haschne (8F)
Adjusted Mean Difference From 023 (046)  -103° (038)  -104° (0.39) 16377 (038)  .188°°(0.34)  -2.74°" (0.31) -
Cilybunde Monotherapy (SE)
95% Confidence Interval® (-143 10 097) (-202 10 -004) (-2.06 10 -002) (-2.5410-073) (27710 -099) (-3.60 10 -1.88)
Fasting Serum Glucose, mg/dL
- N
Mean DBaseline (SI)) 2175 (44 6) 196 8 (42.4) 2124 (48.9) 2217 (55. 1) 2246 (43.0) 2185 (51.1) 2147 (34.5)
Adjusted Mcan Change FFrom 134 (120) -20.5 (9 4) -LL7(98) 341 (76) 460 (7.7) -58.1 (6.8) 131 (86)
Bascline (SF) . . . g
Adjusted Mcan Difference From 03 (l1406) -336° (123) 248 (126) -47.2 (11.2) 590 (1) 712 (106)
Glybunde Monotherapy (SE)
5% Conlidence Inlcyvnl“ (-376, 382) (-655, -18) (-57.5,78) (-76.3,-18 1) (-87 8, -30.4) (-98.7, -43.7)
* ANCOVA (with treatment and center effects and basehine as covariate). . ’
* ps00S
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TABLE 8 Change From Baseline at Month 12 in Primary Glycemic Parameters

ITT Population: Study 991-055

Parmcter

Troglitazone Monotherapy

Combination Therapy:Troglitazone/Glyburide

Glyburide

200 mg 400 mg 600 mg 200 mg/}2 mg 400 mg/12 mg 600 mg/12 mg Monothcrapy
FFasting Serum Glucose, mg/dl.
Mcan Hascline 2263 2129 2302 22517 2309 2208 2222
Adjusted Mean Change From 424 (70) 206 (T0) nmiLan 310 (7.0) -380 (7.1) -56.4 (69) 227 (69)
Haschne (SE)
Adjusted Mean Difference From 196 7) 22097 A6 537170 608" 97y  .1917°(96)
Giybunde Monatherupy (SE)" .
95% Confidence Interval® (-513, 44.6) (-271,228) (-36.7, 13.4) (-78.6, -28.9) (-858,-35.7) (-103.9, -54.4)
Hemaglobin A, c, %
Mcean Baschne 9 54 944 29 949 9.72 945 957
Adjusted Mcan Change From 192 (0 20) 085 (0.20) 0.93 (0.20) <070 (0.20) -0.91 (0.20) -1.75 (0.20) 0.90 (0 20)
Bascline (SE)
Adjusted Mcan Differcnce From 102" (028)  -005(028)  0.03(028) 1607 (0.28)  -1.81°°(0.28) -265"° (0.28) .

Glyburide Monotherapy (SE)*
95% Confidence Interval®

(0.31, 1.79) (-0.76, 0.66)

(-0.69, 0.75)

(-2.31, -0.88)

(-2.53,-1.10)  (-3.36, -1.94)

*  ANCOVA with trcatment and center cffects and baseline as covariate using stepdown test of linear-trend or Bonferroni-Holm adjustment.
" 95% confidence intervals based on Dunnett’s test. i

* p 000l
p €0 0001
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Figure 4 illustrates the mean levels of FSG and HbA . over time for the ITT
population. The majority of improvement in glycemic control (FSG) was observed by

the fourth week of therapy. - _
¢ fou P Shdyors

—0— Glyburide

Troglitazone
i~ 200mg

—d— 400 ;g

~—@— 600 mg

Trogitsz coe / Gly buride
—C0— 20 mg/12mg

Mean FSG (mg/dL)

—~0— 400mg/ 12 mg

—O0— 600mg/12mg

0 4 3 12 16 20 U 28 32 36 4 44 44 52

12

11.54

—O— Glyburide
114

Trogitazone

b ]
) ies - 200me

o
1

—4&— 400 mg
—— 00mg
Trogltazone / Glyburidd
~0— 200mg/ 12 mg

Mean HbA | (%)
Nl
] [V
1 1

—t— 400mg/ 2 mg

—C— 600mg/12mg

0 4 8 12 16 20 24 28 32 36 4 44 48 52
Weeks

. FIGURE 4 Mean Levels of a) FSG and b) HbA,- by Time (ITT)

-
Y

TDM VILEACL-991 C lineal : é




OV

TABLE 6. Patient Disposttion

\
[Number (%) of Patients] !
Troghtazone Monotherapy Combination Therapy: Troglitazone/Glyburide Glyburide ¥ Total
N ofa
00mg 400 mg 600 mg 200 mg/I2 mg 400 mg/i2 mg 600 mg/12 mg Monotherapy
Kandomized to Treatment 78 8} 78 18 76 82 79 352
Withdrawa Prior to End of Treatment “
Lack of Eflicacy 43 (551) 32 (395) 14(41¢) 11 (14.1) T (92 Y ONn .20 (25) 150 {27.2)
Adverse Event 6 (77 7 (B6) o6 (1T 3 (69) & (10%5) 5 (61 6 (7.6) 43 (1.8)
Lack of Compliance 3o@aR 2 2% 308 0 (00) by 2 (24) Voo(13) 12 (22)
Pregnancy 0 (00) 1 (1.2) O (0O) 0 (0.0) 0 (0.0) 0 (0.0) 0 (00) I (02
Other 4 (ShH Y 3% 1Y 6 (2.7) 6 (7.9 2 (249 6 (76) 28 (S.1)
Total 36 (71.8) 45 (55.6) 44 (56 4) 22(282) 22 (289) 12 (146) 33 (418 234 (42.4)
Completed Study* 22 (28.2) 136 (44.4) 134(436) 36 (71.8) 34 (11D 70 (85.4) 46 (53.2) 318 (57.6)
* Based on inveshigator's rexponse on temmination case report form
J
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TABLE 14 Mean Change From Baseline in Body Weight at Month 12: ITT

Troghtazone Monotherapy (mg)

Troglitazone/Glyburide (mg) Combination Therapy

200 400 600 200112 400112 600112 "Grl:y?.u—?: )
N =79 N=178 N =176 N=77 N =75 N=79 N
Mean Baschine (SD) 2017 (42.0) 2166 (548) 207.1 (46.1) 2025 (358) 2006 (424) 1962 (432) 1962 (4))
Adjusted Mcan Change (SE) 69 (12) 39 (1Y) 08 (1.2) 58 (1.2) 1.7 (1.2) 131 1.2) 13 (1Y)
Millerence From Glyburide (SL17) -36* (1 6) ‘26 (16) 05 (1.6) 7.1 (16) 9.0°* (16) 3T (16) .
* ps0oOs.
** p £00001
1
TABLE 11. Responders at Week 52: ITT
G.\ Troglitazone Monotherapy (mg) Trozl;:zbz:::g:‘yg::?;(ymg) '
ﬁ Responders as Defined by: 700 00 prm 20013 002 P Glybunde
N=78 N=78 N =176 N=78 N =76 N =80
230 mg/dL Reduction n FSG* .
Responders, N (%) 11 (14) 20 (26) 18 (24) 37°(47) 47* (62) 53°* (66) 10 (13)
21% Reduction in HbA "
Responders, N (%) 3 (4) 13017 8 (1) 29°(37)  39* (51) 51° (64) 4 (S5)
' *  p <0001, significantly different from glyburide (based on step-down CMH tests)
¢ From baseline
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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 hypoJlycemia,
thPee“of which were in the 600mg/12 mg group. No patient”
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 and
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 achieved by max:ma:
doses of either agent alone. The study also shows that patients -
on glyburide who are switched to troglitazone can expect tc
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 contrecl with troglitazone appears to be associated with
a rise in body weight.
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) TABLE 20 Mean Cardiac Parameters in Patent Subset at Month 12 ITT . ‘
| Troghtazone Monotherapy Troghtazone/Glyburide Combination Therapy Glybunde
atomeler
et 200 mg 400 mg 600 mg 200 mg/i2 mg 400 mg/12 mg 600°mg/12 mg Contral 12 my
Left Ventricular Mass lndex, prm*
N 9 O 6 8 7 B 10
Baseline (81D) 088 (11 1) 6YR(T D) 695 (14 0) 31(161) 76.6 (152) 650 (11 06) 729 (19 4)
Change from Basehne Month 12 (S 26(70) 05 (3 0) -$2(032) -15(69) 02(67) ‘28 (69) 04(60)
Cavdiac Index, 1. aun m*
N 9 6 6 8 ? N 10
Hiscline (S1)) 247 (0°9%) 215(04) 235(03) 227(0%) 2.36 (0.4) 2.28 (0.5) 216 (05)
Change from Bascline Month 12 (sD) -0 09 (0.5) 0(03) 0.19 (0.6) 0.06 (0.5) 0.37 (0.6) 003 ¢(0.5) 001 (04)
Stroke Volume tndex, ml,'m?
N 9 O 6 8 7 i 10
Bascline (SD) 3I53I@BS) 960) 308 (20) 2ioeon N3y 122 (6 6) 285 (6 1)
Change from Baschne Manth 12 (§1) 29 (54) 222(5 D) Y4 IRECR)) 5417 01 (40) 11 (v
Peripheral Resistance, 10dd
N 8 6 6 7 7 . 1] 10
Haschne (81)) ‘ 404 (6 9) 167 (10 2) 197078) 453 (107) 42.2 (9.3) 433 (8 6) 497 (11°9)
Change from Hascline Month |2 (SD) -1 3(56) 230N <24 (84) 38 (12.2) 8.3 (107 01(87) 04 (112)
. \
* -_-~
v O Tese——
[ i

sl Clieal

97S€0-0CL ¥
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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 mg/dl and C peptide-ef 1.5
ng7sl ror greater. There was a two-week washout period from prior
therapy (no greater than }s 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. . s

Results:

As shown in figure 2 &3, troglitazone in doses of 200-600 mg/day
caused a statistically significant reduction 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 1s clear that glucose rises during the two week
wash-out period when previous SFU is withdrawn. This elevation in
glucose relative to previous therapy persists after © months in
patients on placebo, but 1s ameliorated for patients on 400 and
©00 mg troglt:iazone. With respect to HbARic, the rise of 1.5% in
placebo patients compared to a rise of only 0.4% on 600 mg
troglitazone gives a significant drug effect of -1.! % units even
though glycemia was not actually improvec.

The deterioration in glycemic control early in the study can
largely be accounted for by discontinuation of previous
medication in patients on sulfonylureas ‘SFU). As shown in the
table, more than 75% of patients in this study had been on a SFU
{86 on diet alone and 306 on SFU). Mean FSG went up 41«4 mg/dl
during the two-week washout period in the SFU patients vs 3 mg/dl
1n previously untreated patients.

Y
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Trogiitazone Dose
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FIGURE 2 Adjusted Mean Dxfférence From Placebo in a) FSG and b) HbA | at ‘
Month 6 (ITT)
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—’ -
%’ —°—= Placebo
3 —&— 100mg
g L4 2(leg
é ~8— 400 mg
—0— 600 mg
180 '
160 T
Withdrawal of Antidiabetic Therapy
140
-1 0 1 2 3 4 5 6
Months :
- FIGURE 3 Mean FSG by Time, Including Screening and Basehine Values (ITT)

TABLE 8 Primary Efficacy Parameters at Month 6: ITT (LOCF)

Troghtazone (myg)

Parameter Placebo
100 200 400 600
HbA . ™
N 8 18 8l 76 9
Mean Basclne {SD) 8 ) 86 (1 7) 86 (17 86 (O 89 M
Adjusted Mean Change From Basehne (SE) s (02) 16 (02) e (02) 08 (02) 0a (O ' -
Dilference From Placebo - 01 04 07 B I
«ChH (-06.08) (11,04 (-14.01) -1k 04)
Fasting Serum Glucose, mg/dl
N -9 Eh - 8 36 -9
Mean Baschne (SDy 224 (6% 234 (620 250 (COy 29 Ty 230 (68)
Adyusted Mean Change F:om Baseline (SE) 23 (% 13 ) A9 (T 27 6 ()
Difference From Placebo : -1} 42 B 1 6u*
C IS I -6, - 200 7% 2% 83 -3

C! * Conlidence vuens 3l (via Dunneat's est)
® p ~O0 (based on step-down for wend test within ANCOVA)

@
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TABLE 9 Change in Glycemic Parameters From Screenin
Baseline (Week 0): ITT (Diet Only Prestudy
Agent Prestudy Therapy)

032

g (Week -2) 10

Therapy and Oraj

Parameter

Prestudy Therapy

Dict Only Therapy

Oral Agent Therapy

'
\

Hemoglobin A, (%)

N 86 306
Mean at Screening® (SD) 86 (2.0) 84 (16)
Adjustcd Mean Change From Screening 1o
Bascline (SE) 0.06 (0.07) 0.31 (0.04)
95% CI (-0.07.0.19) (0.24, 0.38)
p-Value for Difference . <0-01°
Fasting Serum Glucose (mg dl.)
N .87 305
Mean at Screcning® (SD) 201 2 (56 4) 2003 (57 1)
Adjusted Mcan Change From Screenmng 10 .
Basetine (SE) 30 (46) 414 (295)
95% Cl -61.121) (365,46 2)
p-Vaiue for Difference <001°
Total Insulin (IU-mL)
N 87 305
Mean at Screening?® (SD) 336 (218) 310 (18 2;
Adjusted Mean Change From Screening to
Baseline (SE) 35y -39 (06)
95% CI (-58.-12) (-71,46)
p-Value for Diffesence 008
C-Peptide (ng mL)
N 87 306
Mean a1 Screening? (SD) 29(012) 281 1)
Adjusted Mean Change From Screening to
Basehne (SE) -0 02 (009) -0.30 (0 05)
95% CI (-020.017) (-0.40. -021)
p-Value for Difference <0 0}1°

Swausncally significant (<0 09)
' Week -2

The next two figures show the time course of the troglifazone

effect in patients who were previously on SFU vs those who were
on diet alone. With respect to FSG, .
previously on SFU showed deterioration early in the study. After

all groups of patients

s1x months of treatment, patients or 400mg or 600 mg troglitazone

were nearly ( but not completely)

levels. For diet only patients, however,

back to their pre-washout
a substantial reduction

in FSG was observed by two months and maintained until the end of
the six-month study. With respect to HbAlc, deteriocration was
observed in all groups of SFU patiernts. Even despite 600 mg
troglitazone, a 1.0 % unit rise was cbserved from prewashout

levels. Among diet-only patients,
nearly a 1.0 * unit fall :n HbAlc

N
\v)

Fvn

-

mg troglitazone resulted 1n
m pre-washout levels.
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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
nevgr achieved the level of glycemic control observed with
previous therapy. These results show that sulfonylureas should
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 glycemic 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 1s reflected little in HBAlc.

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 sulfonylureas.

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.

Body 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.

10
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TABLE 10 Primary Efficacy Parameters at Month 6: Prestudy Therapy (Diet and Oral Theripy) ;
Prestudy Parameter o Troglitazone (mg) . N
Therapy Placcho 100 200 400 600 2
DIET ONLY 3
HbA, (. 1
N 18 16 18 19 1S
Mecan Bascline (SD) 87 (19) 92 (2.0) 83 (15) 85 (2.1 86 (2.2)
Adjusted Mean Change (SE) 0.40 (0.40) 0.48 (0.41) -0.24 (0.40) 0.34 (0.36) -0.95 (0.42)
Difference From Placebo 0.08 -0.65 -0.06 -1.35¢
95% CI of Difference? (-1.31, 147 (-2.10, 0.81) (-1.37, 1.29) (-279, 0.08)
Fasting Serum Glucose
N . 18 17 18 19 15
Mean Baseline (S) 202 (OR) 228 (606) 191 (53) 2001 (61.1 201 (56)
Adjusted Mcan Change (SF) 62 (141) 69 (14 1) -244 (14.2) -16.6 (12.6) -484 (14.9)
Inlference From Placebo 07 . -18.2 -104 <42.2¢
95% Cl of Difference® (-491,47.7) (-696, 33.1) (-56.4, 35.6) (-928, 8.4)
[N
ORAL ANTIDIABETIC THERAPY <
HbA,,.
N 60 62 63 57 64
Mean Baseline (SD) 88 (17 8.4 (16) 8.7 (1.8) 87 (1.79) 89 (1)
Adjusted Mcan Change (SE) 1.86 (0.24) 1.97 (0.24) 1.48 (0.24) 1.06 (0.25) 0.69 (0.24)
Difference From Placebo 011 -0.38 -0.80¢ <117
95% CI of Difference?® (-0.72, 0 94) (-1.20, 0.44) (-1.63, 0.04) . (-1.98, -0.35)
Fasting Serum Glucose \ (
N 6l 60 63 Vo5t 64
Mcan Basecline (SD) 231 (63) 235 (61) 254 (69) 239 (76) 249 (67)
Adjusted Mean Change (SE) 327 (1.8) 207 (1.9) 157 (1.7) -28.3  (8.0) -33.1 (7.7)
Difference From Placebo ) -12.0 -48.3° -60.9¢ [ -65.7°¢
95% ClI of Difference?® t (-38.8, 14 8) (-74.8,-21.8) (-878,-34.1) . (-92.0, -39.9)

p 50.05, bascd on step-down test for lincar trend
Via Dunnetl's (est
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TABLE 11. Responders at Month 6: ITT
Troglitazon B
Responder as Defined by: Placebo 100 300 . < (l:og 500

21% Reduction in Hemogiobin A"

N 78 78 81 76 79

Responders, N (%) s (6) s (6) 709 11 (1) 18 (23)°
230 mg/dL Reduction in FSG*

N 79 77 81 76 79

Responders, N (%) 16 200 11 (14 31 (38)° 34 (45)° 43 (54)°

" From bascline

p <0.01, significantly different from placebo (based on sicp-down CMH 1ests)

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

Trogliazone (mg)

Presmudy Therapy Placebo 100 200 200 500
Responder as Defined by:
Oral Antidiabetic Prestudy Therapy
21% Reduction in Hemoglobin A"
N 60 62 63 57 e L
Responders, N (%) 3 (5) 0 (0) 2 3 8 (14) /7 12 (A9
\ .
230 mg/dL Reduction in FSG* —
N 61 60 63 by 64
Responders, N (%) 1 (18) 6 (10) 24 (38) 26 (46) 36 (56)
Diet Prestudy Therapy
21% Reduction in Hemoglobin A,*
N 18 16 18 19 ‘y__\
Responders, N (%) 2 (1) 5 31 S (28) 3 (16) (40)
v')
230 mg/dL Reduction in FSG*
N 18 17 18 19 15,
Responders, N (%) 5 (28) S 29) 7 (39) B (42) 7 (47)

*  From baseline

’
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Safety:

Peripheral edema was reported in 15 ( 4.6%)troglitazone patients.
Seven of these were on 600 mg compared to 3 on 100 mg, 2 on 200
mg and_ 3 on 300 mg and 0 on placebo. The edema was consiB@ered by
the 1nvest1gator to be possibly related to study medication 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-tfash ( 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 hematocrit
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.

11



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 difference was
obsgrved between responders and non-responders with respect 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 Summary of Patient Characteristics at Baseline
(Intent-to-Treat Population)
(Page 1 of 2) °

Open-Label Nonresponder Open-Label Responder
CI-991 CI-991 C1-991 C1-991 Total
200 mg/day 400 mg/day 200 mg/day 400 mg/day N =256
N = 88 N =95 N =41 N =32
Sex N (%)
Men 45 (5L1) 54 (56.8) 23 (56.1) 21 (656) 143 (55.9)
Women 43 (48.9) 41 (432) 18 (439) 11 (344) 113 (441
Posunenopausal 28 (318) 29 (30.5) 9 (220) 6 (I188) 72 (281
Race N (%)
White/Caucasian 76 (86.4) 82 (863) 35 (85.4) 25 (78.1) 218 (852)
Black 8 (91) 6 (63) 4 (98 5 (156) 23 (90)
Hispanic 2 Q23 3 3y 1 (4 0 (0 6 (23)
Asian 223 3 32 1 Q4 2 (63) 8 @31
Other 0 (0.0) 1 0 (0O) 0 (O 1 (03)
Age (yr)
Mean 56 4 56.9 523 54.0 55.6
SD 104 10.6 11 90 10.5
Median 570 56.0 53.0 540 - 560
Min, Max 340,790 310,790 260,750 340,750 260, 790
< 65 years N (%) 65 (739) 69 (726) 37 (902) 30 (93.8) 201 (78.5)
2 65 years N (%) 23 (261) 26 (274) 4 (98) 2 (63) 55 (215)
Durnation of Diabetes (yr)
;‘;“‘ 54 5.1 6.3 34 52
. ' 52 - 56 6.9 31 5.5
. Median 30 3.0 40 2.0 3.0
Min, Max 00,250 00,320 0.0, 27.0 00,100 00,320

oS 7 | :
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[ 3
991-057 - Responder Analysis without Placebo Control

The .purpose of this study was to determine if patients who did
not respond to a daily dose of 200 mg troglitazone would_respond
to 400.mg. 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 fashion with 200 or 400 mg
troglitazone. A schematic diagram of the study is shown below:

Open-Label Nomresponders
<30 mg/dL: FSG
200 mg Troglitazone ]
Crnueno / ’
for A
Response /1 \ 400 mg Troghtazone
N ‘e
N\ =
,Det- 200 mg > g Open-Label Responders
iOnly! Troghtazone < > 30 mg/dL: FSG
. 3 )
| = 200 mg Troglitazone

-
N

G

i
-

400 mg Troglitazone

Baseime
2
‘Weeks: Open-Label Double-Blind i
' Phase Phase 1
Week 0 Week 6 Week 26

FIGURE 1. Study Design

N
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TABLE 4. Summary of Patient Charactenistics at Baseline
(Intent-10-Treat Population)

(Page 2 of 2)
. - Open-Label Nonresponder Open-Label Responder
C1-991 CI1-991 CI-991 Cl1-991 - Total
200 mg/day 400 mg/day 200 mg/day 400 mg/day N = 256
N = 88 N=95 . N = 4] N=32

Body Mass Index (kg/m”)
Mean 335 326 333 334 33.1
sD 85 70 57 7 64 72
Median 310 314 324 326 315
Min, Max

Waist-Hip Ratio (cm) )
Mean 09 09 10 1.0 1.0
sD 0.1 0.1 0.1 01 01
Median 09 09 10 1.0 10
Min, Max

Fasting Serum Glucose (mg/dL)
Mean 2354 2380 276.2 2759 2480
SD 629 645 709 985 719
Median 2270 2360 2860 2505 2365
Min, Max

Hemoglobin A, _ (%)
Mean 7 . 87 9.5 98 90
SD 18 16 19 25 19
Median 8¢ 84 94 93 86
Min, Max

C-Peptide (ng/ml)
Mean 32 33 34 40 34
D 13 14 10 24 |
Median 30 3.0 32 34 31

Min, Max

OS

M ]
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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 classified as
intfiad 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 mg 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 0.88 -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 pl5. 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 on a
fall in FSG of 30 mg/dl, I found three patients, #404, #418, and
#453 who responded to 400 mg. 1In 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-responders to the initial 200 mg dose could
probably 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 than 30
mg/dl and a fall in HbAlc of 1.0% or more at 400 mg.
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TABLE 8 Summary of Change from Baseline at Week 26

—. &
(Intent-to-Treat)
Open-Label Nomresponders Open-Label Responders
Parameier 200 mg/day 400 mgiday 200 mg/day 400 mg/day
N = 88 ., N=95 JN-= 4] N =32
Hemoglobin A, (%)
Baseline Mean (SD) 87  (1.76) 867 (1.58) 9.54 (185) 983 (2.46)
Adjusted Change from Bascline (SE) 102 (0.19) 089 (0.18) -0.16 (026) 099 (029)
Difference from 200 mg/day (SE) 025) N 084 (038)
95% Confidence Interval (-0.63, 0.37) (-1.59, -0.08)
p Value 0.605 0.030*

*Fasting Serum Glucose, (mg/dL)
Bascline Mean (SD)

Adjusted Change from Baseline (SE)

Difference from 200 mg/day (SE)
95% Confidence Interval
p Value

235.38 (62.88) 23801 (64.50)
(6.03) -15.32

1.64

(-32.76, -1.15)

276.17 (70.94) 27594 (98.52)

(574) 4300 (74l) -7200 (3.52)
(8.00) -29.00 (10.81)
(-50.64, -7.36)

0.036° 0.010°

* Swustcally significant at 0.05 significance level based on ANCOVA with teatment and center as factors and

bascline as covariate

Study 057 20+6 weeks
Patients on Diet Alone ,

NR NR Responder Responder
dose 200mg 400mg 200mg 400mg
n= 13 13- 11 ; 9
FSG, change |21 -22 -14 -64
mg/dl sD |76 54 39 27
Alc,change% | 0.08 ~0.52 -0.90 —2.?9
Sb 1.50 1.35 1.45 1.38
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991-031: 12 Weeks double blind dose response study in NIDDM

Patients were included with HbAlc between 7 and 11% and C peptide
of at least 1.1 ng/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 afid 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 biocavailability. For purposes
of comparison, 800 mg employed in this study is approximately
equal to 600 of the to-be-marketed formulation.

Diet n = 1SQ/group
instruct Assess
: ; 800 mg QAM
. . 600 mg QAM
400 mg QAM
! J
Diet Oniy
. 200 mg QAM
1
d/c prios
bu:nom Placebo QAM
oy . 172 ’
Week Wesks Wesha
Randomizaton -
VLAMY/CLCATOMA2/S0 EMA
WX

FIGURE 1. Study Design (991-031)

‘s
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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. Placebo
patients experienced increases in serum glucose, fructosamine,
and*HbAlc. All doses of troglitazone were different from placebo.
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 K
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 on 800
mg, 3 patients on 600 mg and 2 patients on placebo. 10% of

17
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TABLE 10. Primary Efficacy Parameters at Last Available Visit: Intent-to-Treat Population ’

' Placebo Troglitazone y
Parameter 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 2549 2421 245.3 243.7 249.0
Adjusted Mean Change From Baseline 15.3 -21.0 -21.0 -32.14 -42.8

Adjusted Mean Difference From
Placebo® (95% Confidence Interval)* NA -36.2* (-47.1, -25.4) -42.3* (.53.2, -31.4) 47.4* (-58.2, -36.6) -58.1* (-68.9, 47.2)

Hemoglobin Ay, %
Mean Baseline 9.46 9.16 9.15 9.21 9.28
Adjusted Mean Change From Baseline 1.24 0.57 0.53 0.23 0.21
Adjusted Mean Diflerence From .
Placebo® (95% Confidence Interval)® NA 068* (098, -0.38) -0.71* (-1.01, 0.42) -1.01* (-1.31, -0.72) -1.03* (-1.33, -0.73)

Fructosamine, umol/L
Mean Baseline 398.7 3822 385.8 385.0 395.0
Adjusted Mean Change From Baseline 46.1 14.3 8.9 08 a2
Adjusted Mean Difference From ~ —~
Placebo® (95% Confidence Interval)* 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){

T Based on ANCOVA model (with treatment and center effects and baseline as covariate). Negative differences indicate larger reductions in ~—.
troglitazone group compared with placebo. '
*+ p <0.00] (based on step-down tests for trend and Dunnelt’s Test, 2-sided).

89££0-07L WA

8¢

ve




magldL

\Huh 03I

Figure 5. FSG: Oral-Agent Pretreated Patients

300 o0
280 t

260 |

240 t

220 | —e— Placebo.
| —m— 200
| 400

200 —»— 600
—x— 800

180

160 | o

+P'& Randomized
140 \
*Sultonyluraa therapy withdrawn .
4 ) }

12Q‘55‘-45~—v-"1"55555‘3

. [Tp] b ™ [QV] — o — [aV] ™ hr s W O r-~ o} D o — (V]

] - <



OI‘o

11

105

95

85

75

7

Figure 9. HbA1c: Oral-Agent Pretreate

* Pts Randomized

| * Sulfonylurea therapy withdrawn

t

d Patients

0

1
-

3

USRS

i
o oo T 9

—e— Placebo:

~a— 200

400
—— 600
—»— 800

i
{




r L

mg/dL

20

10)

220

230

-df)

acebo

| 2 woaks

Figure 2. FSG Change from Baseline: Diet-Only Pretreated Patients

Jhdy 03 .

200 A00 600 804



Figure 6. HbA1¢c Change from Baseline: Diet-
¥ - 0.0
< o

U

02

04

(4

JL!

-05

OI'

06

-07

-08

09

Placebo

N A= id
Rx fet O

’0:64

0.77

200
272
0.5

Protocol 991-0791

400

¢

. 0 IJ‘ 0‘,;:3

Shoy 03

|
»

Only Pretreated Patients

v 0'{;,{

600 800
b N
- 0.49 )% =027 7

LT




patients on 800 mg troglitzone withdrew because of an AE compared
to 5% of patients on placebo. AE’s of the digestive system were
the most common AE associated with withdrawal of medication.
This occurred in 5 % of patients on 800 mg, 2% at 600 mg, 3% at
40Q_mg_and none at 200 mg or placebo. These AE’s .were abnormal
LFT’s, nausea, vomiting, etc. Among changes in laboratory tests
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
0, 200, 400, 600 and 800 mg respectively. 20% of patients at 800
mg developed a “high” ANF value which had been nofmal 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 metabolite 3 was about the same as
unchanged drug. The concentration of metabolite 1 was roughly
five times higher at all doses.

'}
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TABLE 14. Mean (%RSD) Week 12 Pharmacokinetic Parameter Values of
Troglitazone, Metabolite 1, and Metabolite 3 Following
Administration of Troglitazone Tablets Once Daily For 12 Weeks

—a (Page 1 of 2) o
Dose/ Troglitazoge Metabolite 1 Metabolite 3
Parameter
Troglitazone 200 mg
N = 14

Cmax 0.52 (52) 2.57 (62) -70.47 (53)

NCmax 0.52 2.57 0.47

tmax 3.4 (84) 7.4 (106) 3.5 (80)

AUC(0-24) 5.29 (48) 41.28 " (43) 5.54 (54)

NAUC 5.29 41.28 5.54

CLUF 685 (55) ND ND

\z 0.051 (56) ND ND

t'A 16.8 (43) ND ND

AUC Rauo ND 7.80 1.05
Troglitazone 400 mg
N=15

Cmax 0.96 (52) 5.36 (74) 098 (71)

‘ NCmax 0.48 2.68 0.49
tmax 4.0 (79 5.2 (74) 3.7  (56)

AUC(0-24) 9.03 (40) 83.4 (68) 11.22 (59)

NAUC 4.52 41.70 5.61

CUF 848 (38) ND ND

Az 0.061 (62) ND ND

A 14.6 (44) ND ND

AUC Rauo ND 9.24 1.24
Cmax = Maximum plasma concentrution (pg:ml).

NCmax = Cmax values normalized to the 200-mg dose. _

tmax = Time for Cmax (hours). )

AUC(0-24) = Arca under plasma concentration-time curve (ug - hr/ml) from time zero to
24 hours postdose.

NAUC = AUC(0-24) values normalized to the 200-mg dose.

CUF = Apparent oral clearance (mlL/min).

A = Terminal elimination rate constant (hr'').

v'4 = Elimination hatf-life (hr).

AUC Ratic = Ratio of mean AUC(0:23) of Metabolite 1 or Meubolite 3 to mean AULC(0-24) of

, troglitazone.

ND = Not determined.

‘ | 1P b
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(Pages 39-40, 1818-1839, 2024-2089, revised 06/07/95)
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TABLE 14.

VS

Mean (%RSD) Week 12 Pharmacokinetic Parameter Values of

Troglitazone, Metabolite 1, and Metabolite 3 Following
Administration of Troglitazone Tablets Once Daxly For 12 Weeks

(Page 2 of 2)

Dose/ Troglitazone Metabolite 1 Metabolite 3

Parameter i

Troglitazone 600 mg

N=18
Cmax 1.42 (73) 6.54 (65) 1.13 (63)
NCmax 0.47 2.18 0.38
tax 24 (91 5. (61) 4.1 (5
AUC(0-24) 12.09 (50) 93.51 (55 12.79 (46)
NAUC 4.03 31.17 4.26
CUF 1080 (60) ND ND
Az 0.066 (36) ND ND
A 11.9 (40) ND ND
AUC Ratio ND 7.73 1.06

Troglitazone 800 mg -

N =13
Cmax 2.48 (56) 14.58 (60) 2.37 (46)
NCmax 0.62 3.65 0.59
tmax 26 (97N 4.3 (62) 3.2 (73
AUC((0-29) 22.39 (31) 207.79 (55) 26.89 (28)
NAUC 5.60 51.95 6.72
CL/F 666 (40) ND ND
Az 0.064 (44) ND ND
1A 123  (35) ND ND
AUC Ratio ND 9.28 1.20

Cmax = Maximum plasma concentration (ug-mL).

NCmax = Cmax values normalized to the 200-mg dose.

tmax = Time for Cmax (hours).

AUC(0-23) = Area under plasma concentration-time curve (ug - hr/mL) from umc zero 1o 24

bours postdose. -

NAUC = AUC(0-24) values normalized to the 200-mg dose.

CUF =  Appareot oral clearance (mL min).

Az =  Terminal climination rate constant (hr'').

vA =  FElimination half-life (hr).

AUC Ratio = Ratio of mean AUC(0-24) of Metabolite 1 or Mewabolite 3 1o mean AUC(0-24) of

troglitazone.
ND = Not determined.
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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 thise- e
study~on May 14, 1997, separating patients who had previously
been on oral agents from those who had not. This study was a 28
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 gach 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, particuarly 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 mg/dl were
observed in patients whose final dose were 200, 400, and 600 mg
respectively.

19



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 determine if
high dose 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 provides important
comparative information about efficacy.

I-Wi
Scfee::g 48-Week Treatment 48-Week

Period Period Extension

Trogitazone 800 mq QAM
Glybunde <20 mq QD or BID
Washou Weak “L
24 Py

VLAMP IC1C108 7006
G 2R

FIGURE 1. Study Design
O42-
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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 mg
of current formulation) or a glyburide titration. The median
fitml *dose of glybur1de,15 mg. Since the purpose of the study was
to compare the cardiac effects of high 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 sulfenylurea. About
90 had been on a sulfonylurea. Their median age was 548 years
with a 6.4 mean duration of diabetes. Mean HbAlc was 9.1%.

Other baseline parameters are shown in; the table.

032

TABLE 1. Patient Charactenistics at Baseline for All Pauents
(Page 2 of 2)

Treatment

- Totai
Troglitazone Glvbunde N = 154
N =77 N=77 :
Waist-Hip Ratio. cm )
Mean (SD) 09 0.1) 09 on 09 o1
Median (Min, Max) 09 09 09
Left Ventricular Mass Index, g/m2
Mean (SD)® 76.8 QL 782 (9.7) 775  (10.4)
Median (Min, Max) 777 76.5 768
Cardiac Index. L/min/m?
Mean (SD) 23 0.9) 2.3 0.9) 23 (0.4)
Median (Min, Max) 23 24 23
Stroke Volume Indes, mL/m’
Mean (SD) 320 (46) 340 @9 350 A9
Median (Min, Max) 320 352 324
Fasting Serum Glucose, mg/dL
Mean (SD) 2524 (80.6) 256 8 679) 2546 (74.3)
Median (Min, Max) 2640 2670 2640
Hemoglobin A, %
Mean (SD) 9.0 (1.6) 9.1 14 9.1 (1.5)
Median (M1n, Max) ’ 92 92 92
Total Insulin, uIU/mL
Mean (SD) 167 (14.3) 157 153) 16.2 (129
Median (Min, Max) 11.2 123 120
C-Peptide, ng/mL ‘
Mean (SD) 27 1.2) 27 (1n 27 (1.2)
Median (Min, Max) 23 27 24

SD = Standard dewviation.
®  LVMI normal range for men is 63 to 89 g/m?, and for women in 55 to 75 g/m?



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. .

o042
TABLE 2. Duration of Exposure to Study Medication
[Number (%) of Patients)

Troglitazone

Completed at Least 800 mg QD Glybunde
N=77 N=T77
12 Weeks 59 (17) T (92)
24 Weeks 53 (69) 70 O
36 Weeks 47 (6D 69  (90)
48 Weeks 16 (60) 68 (88)
60 Weeks 34 (44) 55 (1)
72 Weeks 31 (40) 50 (65)
84 Weeks 30 (39) 48 (62)
96 Weeks 29 (38) a5 (58)
>96 Weeks* PR

* Exposure >96 weeks occurred as a result 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 17 137% 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 entered
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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 to 3
glyburide patients. 11 troglitazone patients withdrew because of
an adverse event compared to three glyburide 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 been 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.

1
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TABLE 3. Patient Disposition

(Number (%) of Patients]? -7
Initial Study Extension
Troglitazone Glybunde Toual Troglitazone Glvbunde Total
Raandomized to 77 77 158 NA NA NA NA NA NA
Treatment
Did Not Egter NA NA NA NA NA NA 11 (14°3) 10 (130) 21 (13.6)
Extcnsion®
Entered Extension NA NA NA NA NA NA 35 (453) 38 (7533 93 (604).
Withdrew
Lack of Efficacy 18 (23.49) 3 (3.9 21Q5.6) 4 (3.1 35 (6.5 9 (5.8)
Adverse Event 11 (14.3) 3 (39) 14 (9.1) 1 (13) 6 (78 7 (4.5)
Other 2 26) 3 (39 5 (3.2) 1 a3 2 @26 3 (1.9
Lack of Comphiance 0 (0O 0 (0.0 0 (00 1 (1.3 1 (1 2 (13
Total Withdrawn 31 (403) 9(11.7) 40 (260) 7T @D 14 (182) 2] (13.6)
Completed 46 (397) 68 (883) 114 (740 28°(36.4)  34%(371) T2 (468)
NA = Not applicable '
a

b

[

All percentages are based on the onginal 77 patients randomized to each treatment group
Entry into the study extenston was voluntary.
One additional patient in each treatment group completed 96 weeks of therapy but did not complete the
study Because of thus. these numbers do not correspond to the number of pauents completing 96 weeks

of therapy shown on Tabie 2.
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TABLE 15. Mean Primary Glycemic Parameters at Weeks 24, 48. 72, and 96 for
Patients Completing the Extension

Troglitazone Glybunde
~a = ) : N=27- _ N?= 44
Fasting Serum Glucose, mg/dL ) _
Baseline Mean (SD) ' 2364 (756) 256.8 (70.4)
Mean (SD) Change From Baseline at Week 24 620 (73.8) -67.8 (74.8)
Mean (SD) Change From Baseline at Week 48* -55.7 (65.2) -50.8 (82.3)
Mean (SD) Change From Baseline at Week 72° - -547 (77.%7 -43.9 (69.7)
Mean (SD) Change From Baseline at Week 96 -597 (71 6) -426 (719)
Hemoglobin Aic %
Baseline Mean (SD) 89 (16) 91 (1.3)
Mean (SD) Change From Baseline at Week 24 08 (UM 06 (1.2)
Mean (SD) Change From Baseline at Week 48* -1.0 (1.7 03 (1%
Mean (SD) Change From Baseline at Week 72° 10 (19 01 (18
Mean (SD) Change From Baseline at Week 96 -10 & 03 (16
C-Peptide, ng/ml
Baseline Mean (SD) 29 (149 28 (1.H
Mean (SD) Change From Baseline at Week 24 06 (09 - 03 (1.
Mean (SD) Change From Baseline at Week 489 07 (1. 00 (.NH
Mean (SD) Change From Baseline at Week 72° 05 (16) 03 (0
Mean (SD) Change From Baseline at Week 96 07 a2 01 (09
Total Insulin, plU/mlL
Basehne Mean (SD) 196 (18.6) 155 (127
Mean (SD) Change From Baseline a1t Week 24°¢ -85 (27N 18 (13.49)
Mean (SD) Change From Baseline at Week 482 47 (4.7 52 (14.3)
Mean (SD) Change From Baseline at Week 72° 6.3 (15.7) 06 (110)
Mean (SD) Change From Baseline at Week 96 6.8 (159 .22 (9%

N = 27 for wroglitazone and 37 for glybunde.
N = 26 for troglitazone and 40 for givbunde.
N = 27 for troglitazone and 42 for glvbunde.
N = 27 for wroglitazone and 38 for givbunde
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TABLE 4 Mean Primary Cardiac Parameters at Weeks 24. 48. 72_ and 96 for
Patients Completing the Extension®

Troghtazone Glybunde
N =22 N =36
“Ireft Yentricular Mass Index, g/m2 - -
Baseline Mean (SD) 800 (102) 78.8 (10.2)
Mean (SD) Change From Baseline at Week 24 03 (3.8 13 4.2
Mecan (SD) Change From Baseline at Week 48° 04 (53) 34 (4.9
Mean (SD) Change From Baseline at Week 72¢ 17 6.8 36 (6.8)
Mean (SD) Change From Baseline at Week 96 -18 (6.8 . 62 (9.9
Confidence Interval? (-42.07 (-9.0, -3.4)
Cardiac Index, L/min/m?
Baseline Mean (SD) 24 0N 23 (0.3)
Mean (SD) Change From Baseline at Week 24 03 (04) -0.1 (0.3)
Mean (SD) Change From Baseline at Week 48> C3 (0N 01 (0>
Mean (SD) Change From Baseline at Week 72° 03 (0 02 (04)
Mean (SD) Change From Baseline at Week 96 ¢l (ON 01 (04
Confidence Interval? 01 03, (-0.2,00)
Stroke Volume Index, mL/m?
Baseline Mean (SD) 333 (3.0 337 (4.9
Mean (SD) Change From Baseline at Week 24 13 & 09 @42
Mean (SD) Change From Baseline at Week ag® 19 43 00 @47
Mean (SD) Cbange From Baseline at Week 72¢ 19 @9 1.0 (5.1)
Mean (SD) Change From Baseline at Week 96 16 (19) -1.6 (4.4)
Confidence Interval? 27.64) (-2.9, -0.4)
2 Centers 2 through 5
® N =22 for roglitazone and 33 for giybunde.
¢ N =21 for voglitazone and 30 for glyburide.
¢ 90% confidence interval for mean change from baseline a1 Week 96
lroginazone . Ulvbunae
N =22 ~ N =36
Peripheral Resistance®, todd -
Baseline Mean (SD) 426 (1.5 435 (7.4) .
Mean (SD) Change From Baseline at Week 24 -56 (5.8) 22 (82
Mean (SD) Change From Baseline at Week 48° 50 (7.5) 05 (86)
Mean (SD) Change From Baseline at Week 72° 63 (9.4) 23 (83)
Mean (SD) Change From Baseline at Week 96 62 (17 26 (7.
) Mean Arterial Blood Pressure; mm Hg
Baseline Mean (SD) - 983 (88) 947 (6.4)
Mean (SD) Change From Baseline at Week 24 20 (6.6) 05 (81
Mean (SD) Change From Bascline at Week 48° -15 9D 16 (88
Mean (SD) Change From Baseline at Week 729 49 (11.3) 22 (10.0)
Mean (SD) Change From Bascline at Week 96 -2.9 (10.3) 08 (89
vC1-99)
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‘Adverse 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 addition, 14%
of patients on troglitazone reported a peripheral edema _compared
to 9% on glyburide. 12 patients ( 16%) on troglitazone withdrew
because of AE . Seven events were considered to be related to
treatment - peripheral edema, allergic reaction, vasculitis,
hemolytic-uremic syndrome. Depression, unsteady gait, increased
CPK, and rash were also reported in troglltazone patlents who
withdrew but were not considered treatment-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 justifable 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 discussed in detail previously by Dr Fleming, -the inq}égsed
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
peptide (ANP) after three months of troglitazone. Like the fall
in hematocrit regularly observed with troglitazone, an increase
in ANP could be an indirect consequence of an increase 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 61
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
resubmit 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 discrepencies between the readings~from
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the central lab and readings from the local site. These
discrepencies 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_cardiac
effects of troglitazone relative to that of glyburide. Review 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:

Since the marketing of troglitazone there have also been
spontaneous reports that may be worthy 6f 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 reports
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 detailed 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.

LABELING ISSUES:

Accordlng to the present labeling, Rezulin is indicated for type
2 dlabetics inadequately controlled ( Hbalc of 8.5%) despite
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 these indications 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 200mg 400mg 600mg
n= 18 16 18 19 15
Alc = 8.7 9.2 8.3 8.5 B.6
Rx effect -0.08 -.65 - | -0.06 -1.35*
* p<0.05

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 trecgltizone 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,
approval.

the numbers here are too small to provide a basis for
However, additional patients are provided in study

031, Unlike 032, and 057, this study lasted only 12 wee}EL but
the numbers of patients involved are substantially greater than
the longer studies. .

placebo 200mg 400mg 600mg 800mg
n=19 23 20 33 18
Alc, 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 treatment.

Combined Therapy with a Sulfonylurea:.

This is the stongest part 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 center
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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 can be waived. -

—a & - =

Combined Therapy with Insulin:

In the present label, troglitazone is indicated for 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.
However, 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 1in patients with moderate diabetes, such as
those in reasonable control on ordinary doses of insulin. This
argument assumes, however, that troglitazone monotherapy 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 1V 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 safely in these
patients. In the meanwhile, extension of the indication to a much
larger 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 Rezulin
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should be changed to:

"“ Rezulin should not be administered to patients with NYHA class
111 and 1V cardiac status unless the benefit of improved glycemic
control is weighed against the potential risk of worsening the
heart failure ” -

] =
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 would be preferred
in most situations. A major exception would be in elderly
patients with renal insufficiency in whom metformin is
contraindicated because of lactic acidosis 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 1V 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
1s not acceptable, because body weight is one of the parameters
which physicians routinely measure in diabetes treatment .
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regimens.

Action Taken:

A draft of the preceeding 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.

2 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 discontinued 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
héart 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

Current labeling limits the use of troglitazone to type 2
diabetics on insulin with clinically unmanageable insulin
resistance. The data presented in this sNDA provide 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 sulfonvlurea
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 expected
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 to 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.

Y
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monotherpy.

Given its effectivness in combination with sulfonylureas, it is
likely that troglitazone 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. This would
be_a mistake because the required dose is higher-and the likely
treatment 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 is different?2 '

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 troglitazone

-

//C/éZlé_ )
Rongff; Misbin MD

Medical Officer

HFD 510 .

June 3,1997 :
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STATISTICAL REVIEW AND EVALUATION

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

SPONSOR: Parke-Davis

NAME OF DRUG: Rezulin™/Prelay™ (troglitazone) Tablets

INDICATION: Treatment of Type |l Diabetes
e Monotherapy (S-003)
o Combination with sulfonylureas (S-602)

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

MEDICAL REVIEWER: Robert Misbin, MD (HFD-510).

R Background

Two major controlied studies (Study 991-032 and 991-055) were conducted in
Type |l 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 sulfonylurea 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 sulfonylurea and was
conducted in patients who had failed oral sulfonylurea therapy. Troglitazone was
tested as monotherapy (200, 400 and 600 mg) and as combinatian 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 patlents received 12
mg of micronized glyburide therapy daily. '
For both studies, the primary efficacy endpoints were hemogiobin A, (HbA,.)
and fasting serum 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) step-down tests for linear trend
and 95% confidence interval via Dunnett's test. Being a placebo-controlled
study, this reviewer relied more on ANCOVA p-values. In Study 991-055,
‘determination 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
(active control) using analysis of covariance (ANCOVA) step-down tests for

~ linear trend and 95% confidence intervals via Dunnett's test. Being an active-



controlled study, this reviewer relied more on 95% confidence intervals via

Dunnett’s test. The intent-to-treat (ITT) patient sample, using last observation

carried forward (LOCF) for patients terminating from the study early, was the
primary sample for assessing efficacy. The baseline was used as a covariate.

Please note that 95% confidence intervals via Dunnett's test are not standard
confidence intervals. These are based on the recommendations of Hochbery
and Tamhane (1987)' and they adjust for the multiple comparisons.

. Study 991-032

This placebo-controlled study examined 100, 200, 400 and 600 ;'ng troglitazone
monotherapy for 6 months in parallel groups in patients with NIDDM whose
HbA,. was > 6.5, FSG was > 140 mg/dl and C-peptide was > 1.5 ng/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.

Troglitazane 600 mg QAM
Troglitazone 400 mg QAM
Scre=n Baseline Troglitazone 200 mg QAM
| | pieo
I iet Only Troglitazdne 100 mg QAM
Discontinue prjor ) ;
J——— Placebo QAM
, 1 ' 2 r 6
Week Weeks I . Months
R .

There were 24 centers that participated in this study. Due to small sample sizes"

per group per center, centerwise analysis was not done.
Statistical Reviewer’s Review,. Analysis and Efficacy Results:

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

! Yosef Hochberg and Ajit Tamhane (1987): Multiple Comparison Procedures, John Wiley & Sons, New
York.



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 0. Change from baseline at month 6 was calculated as the
Month 6 measurement minus the baseline.

Baseline characteristics of all patients were computed and they match with the
sponsor’s results. The sponsor summarized these results in Table 4 (pages 20-
21, vol. 36). Sponsor's 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, HbA,., and C-peptide.

The sponsor stated that two-hundred eighty six patients (71%) completed the
study. The sponsor provided details of patient disposition in Table 6 (page 24,
vol. 36). Sponsor's 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.

TMNTS
NUMBER OF PATIENTS Placebo | Trog Trog | Trog | Trog | TOTAL
100 200 400 600
Number of Randomized Patients 80 81 83 78 80 402
Number of Patients in ITT Analysis| 78 78 81 76 79 392
Number of Patients in Completer's 49 49 58 59 62 277
Analysis

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 reviewer's results of primary efficacy
analyses (ITT) for change from baseline at month 6 for HbA,. and 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 HbA,, at month 6 was -0.65% for patients treated
with 400 mg troglitazone and -1.08% for patients treated with 600 mg
troglitazone. 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.



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

A Placebo | Trog 100 | Trog 200 | Trog 400 | Trog 600
HbA, : '
, . 78 78 81 .78 = 79
Mean Baseline (SD) 873(1.71) | 8.58(1.7T1) 8.6X1.71) 8.63(1.82) | —8.88(1.70)
Adj. Mean Chg. 1.46(0.21) 157(021) | 1.10(0.21) 0.81(0.22) 0.38(0.21)
From Baseline (SE)
Difference from Placebo (SE) - 0.11(0.30) -0.36(0.29) -0.65(0.30) -1.08(0.30)
95% Cl of difference - (-0.62,0.84) (-1.08,036) | (-1.38,-008) | (-1.81,-0.36)
(Dunnett's Test) A
" P-Value for Step-Down Test - 0.7103 * 0.2238 0.08G5 0.0003
FSG
N 79 77 81 76 79
Mean Baseline (SD) 224 ((65) 234 (62) 240 (70) 229 (74) 240 (68)
Adj. Mean Chg. 2395(6.71) | 12.60(6.80) | -18.47(6.62) | -27.40(6.85) | -35.71(6.73)
From Baseline (SE) .
Difference from Placebo (SE) - -11.35(9.45) | 42.41(9.34) | -51.35(9.47) -59.66(9.39)
95% Cl of difference (-34511.8) | (653-195) | (-746-28.1) | (-82.7.-366)
(Dunnett’'s Test)
P-Value for Step-Down Test - 0.2306 0.0001 0.0001 0.0001

Sponsor’s Additional Analyses:

Because the mean FSG levels increased significantly (p<0.01) from screening to
baseline (see Figure on page 14 of this review) for those patients who had
received prestudy oral antidiabetic therapy, regardiess 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. Sponsor’s 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 step-down 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 resulits.

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 antidiabetic therapy prestudy showed significantly
-greater reductions in FSG and HbA,, compared with placebo at the 400 and 600
mg dose of troglitazone. Graphical results for FSG and HbA,_ are provided on
pages 16-17 of this review.




The sponsor has also provided a “responder analysis” where a patient is defined
to be a responder if reduction from baseline in HbA,. is > 1% or reduction in FSG
is > 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 Medical Reviewer, this approach is misleading (see
Medical Reviewer's Review) as it conceals the likely possibility 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 ITT results. i

Conclusion:

There is statistically significant evidence that troglitazone 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 troglitazone 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 significantly greater reductions in FSG and
HbA,. compared with placebo at the 400 and 600 mg doses of troglitazone.

]



. Study 991-055

This was a 12-month, double-blind, randomized, paralle! group, active control,
multicenter study. After an initial screening visit, patients meeting the inclusion -
criteria entered a 4-week baseline phase (unblinded) in which they received 12
mg micronized glyburide (6 mg BID). Atthe end of the baseline phase, patients
who still exhibited a fasting serum glucose (FSG) of > 140 mg/dL and < 300"
mg/dL were randomized to 1 of 7 blinded paraliel treatment ams. Treatment
consisted of troglitazone monotherapy, troglitazone/glyburide combination
therapy, or glyburide monotherapy (active control).

Troglitazone 200mg QD ~

Troglitazane 400 mg QD
Troglitazone 600 mg QD
Sere Basdline Troglitazone 200 mg QD + Glyburide 12 mg (6 mg BID)
| Gm“:‘;‘:f?mg Troglitazone 400 mg QD + Giyburide 12 mg (6 mg BID)
¢ mgBID) Troglitazone 600 mg QD + Glyburide 12 mg (6 mg BID)
Glyburide 12 mg (6 mg BID)
el e ] 2 |

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

Statistical Reviewer’s Review, Analysis and Efficacy Resultsﬁ

The primary efficacy variables were change from baseline in FSG and HbA,,
after 12 months of treatment (LOCF). The comparison of these changes to
active control (glyburide) was the primary measure of efficacy.

Summary statistics for baseline and change from baseline at each visit were
provided for each efficacy variable by the sponsor. For each patient, the

baseline measurement for a given variable was defined as the. measurement at -
week 0. Change from baseline at month 12 was calculated as the Month 12

measurement minus the baseline.

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



to sex, race, age, duration of diabetes and BMI. The mean BMI of 32 mg/kg?
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 HbA,  was 9.6%, indicating that these patients were generally in poor
glycemic control at baseline.
The sponsor stated that three-hundred eighteen patients (58%) completed the
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.

-
-

Numberof | _ Troglitazone Monotherapy Troglitazone/Glyburide Glyburide

Patients 200 mg 400 mg 600 mg [200mg/12mg ¢/12mg Monotherap Total
Randomized | 78 81 78 78 76 82 79 552
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
efficacy analyses (ITT) for change from baseline at week 52 for HbA,. and FSG
for two comparisons: troglitazone monotherapy versus glyburide monotherapy
(active control), and combination therapy (troglitazone/glyburide) versus
glyburide (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 respectively; these represent
mean differences from glyburide of -53.7, -60.8 and -79.1 mg/dL respectively (all
p<0.0001). Ninety-five percent confidence intervals show that the combination
therapy is more efficacious 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 HbA,.. Patients treated with 200mg/12mg, 400mg/12mg and
600mg/12mg combination therapy had mean changes from baseline of -0.70%,
-0.91% and -1.75% respectively; these represent mean differences frony _
glyburide in HbA,. of -1.60%, -1.81% and -2.65% respectively (all p<0.0001).
Ninety-five percent confidence intervals show that the combination therapy is
more efficacious than glyburide alone. Graphical results for FSG and HbA,, are
provided on page 21 of this review. -

Patients treated with troglitazone monotherapy had increases from baseline in

HDbA,.. The mean HbA,, was 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

troghtazone that withdrew from the study due to lack of efficacy (55% of patlents
_in this treatment group withdrew due to lack of efficacy).



Combination Glyburide
Therapy Monotherapy
200mg/12mg 400mg/i2mg 600mg/12mg
FSG
N - 78 76 80 79 -
Mean Baseline (SD) 226(51) 231(43) 221(52) 222(41)
Adj. Mean Chg. from Baseline (SE) -31.0(7.0) -38.0(7.1) -56.4(6.9) 2777(6.9)
Adj. Mean Diff. from Glyburide (SE) 53.7(9.7) £60.8(9.7) -79.1(9.6) - -
95% CI for Diff. (Dunnett's Test) (-78.63, -28.85) | (-85.83,-35.68) | (-103.87,-54.39)
P-Value for Step-Down Test < 0.0001 <.0.0001 < 0.0001
HbA,,
N 78 76 80 79
Mean Baseline (SD) 9.49(1.32) - 9.72(1.32) 9.45(1.51) 9.57(1.24)
Adj. Mean Chg. from Baseline (SE) -0.70(0.20) -0.91(0.20) -1.75(0.20) 0.90(0.20)
Adj. Mean Diff. from Glyburide (SE) -1.60(0.28) -1.81(0.28) -2.65(0.28)
95% C! for Diff. (Dunnett’'s Test) (-2.31, -0.88) (-2.53, -1.10) (-3.36, -1.94)
P-Value for Step-Down Test < 0.0001 < 0.0001 < 0.0001
Troglitazone Glyburide
Monotherapy Monotherapy
200mg 400mg 600mg
FSG
N 78 78 76 79
Mean Baseline (SD) 226(45) 212(50) 230(49) 222(41)
Adj. Mean Chg. from Baseline (SE) 42.4(7.0) 20.6(7.0) 11.1(7.1) 22.7(6.9)
Adj. Mean Diff. from Glyburide (SE) 18.6(9.7) 22(9.7) -11.6(8.7)
95% ClI for Diff. (Dunnett's Test) (-5.29, 44.55) (-27.12, 22.76) (-36.70, 13.42)
P-Value for Step-Down Test 0.1818 0.9999 0.6891
HbA,,
N 78 79 76 79
Mean Baseline (SD) 9.54(1.40) 9.44(1.44) 9.71(1.69) 9.57(1.24)
Adj. Mean Chg. from Baseline (SE) 1.92(0.20) 0.85(0.20) 0.93(0.20) 0.90(0.20)
Adj. Mean Diff. from Glyburide (SE) 1.02(0.28) -0.05(0.28) 0.03(0.28)
95% ClI for Diff. (Dunnett's Test) (0.31, 1.74) (-0.76. 0.66) (-0.69, 0.75)
P-Value for Step-Down Test 0.0002 0.8638 09138

Completers’ Analysis:

This reviewer has performed the analysis of completers’ sample and has found
the results to be similar to those of ITT sample for combination therapy. But for
monotherapy, results for completers’ sample are different from those of ITT
sample due to high dropout rate in patients taking troglitazone alone, primarily

because of lack of efficacy.

Conclusion:

There is statistically significant evidence (based on 95% confidence 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.




lv. Statistical Reviewer's Conclusions
(That May Be Conveyed To The Sponsor)

Study 991-032

There_is statistically significant evidence that troglitazone 400 mg and 600 mg
over a 6-month period are efficacious in comparison to placebo in |mprovmg
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-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 significantly
greater reductions in FSG and HbA,. compared with placebo at the 400 and 600
mg doses of troglitazone. _

Study 991-055

There is statistically significant evidence (based on 95% confidence 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.

Baldeo K. Taneja, Ph. D.
Mathematical Statistician (Biomed)

Concur: Dr. Nevius %V) 7-28 777
Mr. Marticello Deay gy Aok
cc:

Archival NDA 20-720/20-719
HFD-510/Sobel, Troendle, Fleming, Misbin, Johnston
HFD-715/Nevius, Matrticello, Taneja Division File, Chron
v Hpo-s10
‘“This review contains 21 pages: 9 pages of text and 12 pages of Appendix.
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TABLE 4. Patient Characteristics - All Patients

(Page | of 2)

|

[ ]
Troglitazone (mg) ,
Placebo : Y Totl
. 100 200 400 600 S
N -0 N = 81 N =83 N =78 N = 80 N =402
Sex, N (%) o
Men 57 (113) 43 (53.) 44 (53.0) 46 (59.0) 48 (60.0) 238 (59.2)
Women 231 (28.7) 3t (469) 39 (47.0) 32 (41.0) 32 (40.0) 164 (40.8)
l’ot!mcnoplun! 14 (11.5) 25 (30.9) 19 (22.9) 27 (34.6) 21 (26.2) 106 (26.4)
Ags, yr
Mesn (8D) 54 (10) 54 (1) 53 (10) 56 (1) 56 (10) sS4 (1)
Median (Min, Max) 54 (34, 76) 53 (23, 86) 51 34,79 58 (28, 71) 36 (15, %4) 53 (23, %6)
<65 Years, N (%) 67 (84) 63 (R0) 72 (87) 60 (77). 63 (79) 327 (1)
265 Yoars, N (W) 13 (16) 16 (20) 1 gy 1t (23) 17 1) 75 (19)
Race, N (%)
White/Caucasian 59 (713.0) 65 (80.2) 58 (69.9) 35 (70.5) 62 (11.9) 299 (74.4)
Dlack ' " (1.y g2 (99) 9 (10.8) 4 5.1) ' & (10.0) 40 (10.0)
Hispanio 6 (2.9) 7 (8.6) 13 (15.7) 12 (154) 7 (8.8) 45 (11.2)
Asian 2 (2.9) 1 (1.2) 2 24) 4 (5.1) t (12) 10 (2.9)
Nativo Amecrican 1 (1.2) 0 (0) 0 (0) 1 (LY 2 Q29) 4 (10)
Othor : 1 (1.2) 0 (0) 1 (. 2 Q6) 0 4 (1.0)
Dody Mass {ndex
(I!MYI). kg/m
Mean (8D) 1323 6.7 130 (.1 335 8.1) 306 (5.0) 328 (5.3) 324 (6.6)
Median (Min, Max) . 308 132 329 | 306 318 N6
Duration of Disbetes, yr \ .
Moan (SD) 50 (3.1) 5.0 (5.7) 4.1 (59) 6.7 (6.0) 53 (36) 53 (5.6)
Madisn (Min, Max) 38 : kK] 30 $.0 -3 4.0

"

Zeo-166 Apms



4|

TABLE 4. Patient Characteristics - Ail Patients

(Page 2 of 2)
Placebo Tiaglitazone (ng) Total
N - 80 100 200 400 600 N = 402
N-~8) N =133 N =78 N = 80
Basellne FSG, mg/dl,
Mean (SD) 224 (69) 234 (62) 241 (70) 228 (14) 240 (67) 234 (63)
Median (Min, Max) 223 230 226 208 233 24
Daseline HbA o, %
‘Mean (8D) 87 (LD 8.6 (1.7) 8.7 (1. 86 (1.8) 19 (1.7) 87 (.7
Modian (Min, Max) 86 83 83 [ B 8.5 84
Baseline C:-Pepiide, ng/ml.
Moan (8D - 25 (09) 29 (1.6) 235 (09) 26 (1.0) 24 (1.0) 26 (1.1)
Median (Min, Max) 24 21 23 26 2.2 24

zso-iss,ﬁpms
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" TABLE 6. Patient Disposition

{Number (%) of Patients)

=

Placebo

Troglitazone (mg)

100 200 400 600 Total

Randomized to Treatment 80 81 83 78 80 402
Withdrawn Prior (o End of Treaiment

Lack of Efficacy 21 (26.2) 17 21.0) 16 (19)) 10 (12.8) 10 (12.9) 74 (18.4)

Adverse Evenl 1 (38) 4 (19 S (6.0) 2 (26) 0 (0.0) 4 @3.9)

Lack of Complisnce 1 (1.2) (1Y 0 (00 1 (13) I (1L2) 4 0

Other/Administrative ] _(6.3) 5 (6.2 4 48 6 (1.7 4 (S0 24 (6.0)

Total Withdrawn 30 (32.5) 27 (333) 25 (30.1) 19 (24.4) 15 (18.8) 116 (289)
Comélcled Study* 50 (62.5) 54 (66.7) 58 (69.9) 59 (75.6) 65 (81.1) 86 (71.1)
* Dased on invesligator's response on termination case report form ' ’

Ze0-166 Apms
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Withdrawal of Antidiabetic Therapy
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Mean FSG by Time, Including Screening and Baseline Values (ITT)

14

“t




S1

TABLE 10. Primary Efficacy Parameters at Month 6: Prestudy Therapy (Diet and Oral Therapy)

Prestudy Parameter ‘Troglitazone {(mg) v
Thesapy Placcbo 700 W 500
DIET ONLY
© HbAC
18 16 18 19 15
Mean Baseline (SD) 8.7 (1.9 9.2 (2.0) 8.3 (1.9) 85 Q0 86 (2.2)
Adjustod Mean Change (SE) 0.40 (0.40) 0.48 (0.41) -0.24 (0.40) 0.34 (0.36) 0.95 (0.42)
Difference From Placebo 0.08 -0.65 -0.06 -1.35¢
95% CI of Difference* -1.31, 147 (-2.10, 0.81) (-1.37, 1.24) (-2.79, 0.08)
Fasling Serum Glucose .
N I8 17 18 19 15
Mean Dascline (3D) 202 (68) 228 (66) 197 (53) 201 (61.1) 201 (36)
Adjusied Mocan Change (SE) -6.2 (14.1) 6.9 (14.3) <244 (14.2) -16.6 (12.6) -48.4 (14.9)
Difference From Placebo 0.7 -18.2 <104 -42.2¢
95% C! of Difference® (-49.1, 417 (-69.6, 32.1) (-56.4, 35.6) (-92.8,84)
ORAL ANTIDIABETIC THERAPY
HbA ¢
N 60 62 63 57 64
Mean Baseline (SD) 88 (1.7) 8.4 (1.6) 8.7 (1.8) 87 (1749 89 (1.6)
Adjusted Mean Change (SB) 1.86 (0.24) 1.97 (0.24). 1.48 (0.24) 1.06 (0.25) 0.69 (0.24)
Dillerence From Placebo an 038 - -0.80¢ .17
95% Cl of Difference® (-0.72, 0.94) (-1.20, 0.44) (-1.63,004) . (-1.98,-0.39)
Fasting Serum Glucose
N 61 60 63 57 64
Mecan Baseline (8D) 231 (63) 235 (61) 254 (69) 239 (76) L1249 (67)
Adjusted Mean Change (SE) 327 (1.8) 207 (7.9) -157 (0.7 -283) (8.0) 331 (0D
Difference From Placebo -120 -48.3¢ .60.9¢ -65.7¢
95% CI of Difference® (-38.8, 14.8) (-74.8, -21.8) (-87.8, -34.1) (-92.0, -19.4)

¢ ;\1’50.05. based on step-down test.for lincar trend.
*  Via Dunnett's test o
'y :
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TABLE 4. Patient Characteristics at Baseline - All Patients
(Page 1 of 2)

Troglitazone Monotherapy Combinstion Therapy: Troglitazone/Glyburide Qlyburide Grand Total
200 mg 400 mg 600 mg 200 mg/i2mg 400 mg/l2mg 600 mg/l2 mg  Monotherapy ’:n - ”3.
N=178 N =81 N=178 N=78 N=16 N=-32 N=7
Sex, N (%) : i
Men 40 (51)) 43 (531) 48 (6L.9) 54 (692) . S50 (63.9) 49 (39.8) 49 (62.0) 333 (60.3)
Women | 3B (487) I8 (469) 130 (38.3) 4 (308) 26 (343) 3 (102) 30 (380) 19 (39.7)
Postmenopausal % (312) 31 (383) 212 (22) 19 (24.4) 17 (22.4) 1 (268) 27 (342) 167 (303)
Age, yr o
Mesn (SD) ' 38.5(104) 589 (106) 36.4 (10.2) 36.9 (10.4) 37.1 (10.2) 36.3 (11.6) 58.7 (10.3) 57.5 (10.6)
Median 60.5 61.0 N 56.0 57.3 56.5 9.0 580
Min, Max _
<65 yoars, N (%) 51 (66.7) 61 (7133) 61 (7182) 39. (15.6) 6 (M- &4 (718.0) 56 (709) 409 (74.1)
263 yeans, N (%) 26 (333) 120 (247) 17 Q1.9) 19 (244) 20 (26.3) 18 (22.0) 23 (29.1) 143 (139)
Race, N (%) .
While/Caucasian 63 (808) 64 (719.0) 39 (75.6) 4 (69.2) 63 (81.6) 61 (74.4) 61 (M2 424 (169)
DBlack § (64) 6 (14 4 (@) 1 (14.0) 4 (83 . 35 @61 s (6 0 (12
Hispanic 10 (128) 117 (136) 11 (4 12 (15.4) 9 (119 LN (YA) 12 (1%2) 7% (143)
Asian 0 (00) ©0 (00) o (00) L9 1 (13 1 Q) 0 (00) 3 09
Native Amerlcan 0o (0.0) 0 (©0) 2 (26) 0 (00) 0 (0.0) o (0.0) 0 (00) 2 (04)
Other 0 (00) 0 (00) 2 (16) 0 (0.0) 0 (00) Po(1a) o3 4 on
Duration of Diabetes, yr
Mean (SD) 86 (3.7 88 (18) 17 (89 8.7 (6.1) 8.7 (39 17 (6.1) 90 (8.4) 84 (6.6)
Median 80 170 60 70 1.0 3.3 \ 70 |, 10
' Min, Max <1, 270 <1, 40.0 1.0, 30.0 1.0, 30.0 <L 330 1.0, 39.0 1.0, 57.0 ! <l, 570
1
Body Mass Index (BMI), kg/m? -
Mean (8D) RI6T MO0 (19) 313 (1)) N3 (30 32 (87 NS (69) M9 (B I (66)
Median . 303 310 30.8 2032 29.8 30.1 3Ll 0.

Min, Max o

SS0-1L66 ApmIS
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TABLE 6. Patient Disposition
[Number (%) of Patients]

Troglilazone Monotherapy

Combination Therapy: Troglitazone/Qlyburide

Qlyburide

200 mg 400 mg 600 mg 200 mg/12 mg 400 mg/12 mg 600 mg/i2 mg Manothesspy Totl
Randomlzed (o Treatment 78 8l 78 n - 76 22 79 $52
Withdrawn Prior (o End of Treatment
Lack of Effloacy 43 (55.1) 37 (39.5) 34 (41.6) 11 (14.0) 7 (9.2) 3 37 20 (25.3) 130 (27.2)
Adverss Event 6 (17 71 (86) 6 (0D 3 (6.4) $ (10.9) s (6.1) 6 (1.6) 49 (8
Lack of Compliance 3 (38) 2 (%) 3 () 0 (0.0) 1 (13) 2 (24 1 (1)) 17 Q1)
Pregnancy . 0 (00) 1 (1.2) 0 (0.0) 0 (0.0) o (0.0) 0 (0.0) 0 (0.0) 1 (03)
Other 4 (31 3y 31 1)) 6 (1) 6 (19) 2 (24 6 (1.6) 8 (s.1)
Total 36 (71.8) 43 (33.6) 44(56.4) 221 (21.2) 21 (219) ) 12 (14.6) 33 (41.%) 234 (42.4)
Completed Study* 22 (28.2) 36 (44.4) 4 (41.6) 36 (71.8) 54 (0.1 70 (83.4) 46 (382) 318 (37.6)

Nased on Investigator's reaponse on termination case report form

§50-166 ApmS
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TABLE 6. Patient Disposition
[Number (%) of Patients]

Troglitazons Monotherapy Combination Therapy: Troglitazone/Qlyburide Glyburids Total
200mg  400mg 600 mg 200 mg/12 mg 400 mg/I12 mg 600 mg/12 mg Monatherapy o
Raundomized (o Treatment % L} 78 78 / 82 79 §52
Withdrawn Prior to End of Treatment
Lack of Effioacy 43 (35.1) 31 (39.5) 34(416) 11 (14.1) 7 (92) 3 O 20 (283) 150 (27.2)
Adverse Event 6 (17 7 (86) 6 (1.7) 5 (6.4) § (10.9) 3 (6.1) 6 (16) 43 19%)
Lack of Compliance 3 (38) 2 (23) 3 () 0 (0.0) it (13) 2 (24 1y 12 (22
Pregnancy 0 (00) 1 (1.2) 0 (00) 0 (0.0) 0 (00) 0 (0.0) o (0.0) 1 (02)
Other 4 G I OD 1Y) 6 (1.7) 6 (19) 1 (24) s (16) s (5.1
Totsl 36 (71.8) 45 (35.6) 44(364) 22 (28.2) 11 (289) T (14.6) N (4 234 (424)
Completed Study* 22 (28.2) 36 (44.4) 34 (42.6) 56 (1.8) 4 (N0 70 (83.4) 46 (33.2) 318 (57.6)
[ ]

Dased on Investigator's reasponse on lermination osse report form

§50-166 APMS



NDA 20-720/5-002 Date of Review: July 28, 1997

Sponsor: Parke Davis Pharmaceutical Research; Ann Arbor, MI

REVIEW OF TROGLITAZONE SUPPLEMENT 002

DRUG: Rezulin {Troglitazone).

Dosage formulation: Oral; Clinical formulation is amorphous form. Note: crystalline form is
poorly bioavailable.

CATEGORY: Antidiabetic.
INDICATION: Combination with sulfonylureas for Type Il Diabetes

PHARMACOLOGY COMMENTS ON SUBMISSION:

Troglitazone was originally approved for use in a limited population of type Il 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 metabolite. The
request from the division was to provide data on parent + total metabolites. The
sponsor provided data on parent + active metabolites. 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 metabolite AUC, but that, according to the executive CAC,
the carcinogenicity results should be based on parent + total metabolite AUC.
The sponsor has complied with this request.

PHARMACOLOGY RECOMMENDATION:
Pharmacology recommends approval of NDA 20-720/S-002.

o id L gmpww# 7/2 5 /f 7

Ronald W. Stelgerwaltfh D.

cc: NDA Arch
HFD510
HFD510/Steigerwalt/Johnston

‘e



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

Sponsor: Parke Davis Pharmaceutical Research; Ann Arbor, Ml

REVIEW OF TROGLITAZONE SUPPLEMENT 003

DRUG: Rézulin (Troglitazone).

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

CATEGORY: Antidiabetic.
INDICATION: Monotherapy for Type Il Diabetics.

PHARMACOLOGY COMMENTS ON SUBMISSION:

Troglitazone was originally approved for use in a limited population of type li dlabetncs 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 Rezulin as monotherapy for type Il 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.

cc: NDA Arch )
HFD510 -
HFD5 10/Steigerwait/Johnston ‘

'
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MAY 2 2 1997
CHEMIST'S REVIEW
1. ORGANIZATION CDER/HFD-510 2. NDA #20-720
Division of Metabolism and Endocrine Drug Products Approved: 29-JAN-1997
3. NAME AND ADDRESS OF APPLICANT 4. SUPPLEMENT S-002
Parke-Davis Pharmaceutical Research Division Doc. 03-FEB-1997. Rec. 05-FEB-1997
-Wagner-Lambert Company )
2800 Plymouth Road 5. Name of the Drug Rezulin
P.O. Box 1047
Ann Arbor, Mi 48106-1047 (313) 966-5000 6. Nonproprietary Name Troglitazone
7. SUPPLEMENT PROVIDES for a modification of the labeling. The | 8. AMENDMENT -
labeling will be expanded to include Rezulin as monatherapy and
combination therapy with sulfonyl ureas in patients with type ii
diabetes. ,
9. PHARMACOLOGICAL CATEGORY 10. HOW DISPENSED B 11. RELATED -N. A -
Hypoglycemic Agent, NIDDM.
12. DOSAGE FORM Tablet : 13. POTENCY 200 and 400 mg
14. CHEMICAL NAME AND STRUCTURE ; w0
| " I CH, " NH
1Trog||taz°ne H,C 0 CH’ s\<
Cle27 Noss o [o)
MW. = 441.54 HO
CAS N® 97322-87-7 e
3

(1:1:1:1 sterecisomer mixture)
(+)-5-4-(6-hydroxy-2,5,7 8-tetramethyichroman-2-yimethoxy)benzyl]-2,4-thiazolidinedione

15. COMMENTS This supplement seeks approval to expand and modify the approved labeling to inciude
Rezulin as monotherapy and combination therapy with sulfony! ureas in patients with type 1l diabetes.
Combination therapy of 600 mg Rezulin with 12 mg micronized glyburide provided a significant therapeutical
improvement (combination therapy provided a mean decrease HbA1c of 2.65 % versus glyburide monotherapy
after one year treatment) in the treatment of type Il diabetes. There are no changes in manufacture. The
patient population is the same than the for the approved drug so considerations on the environmental impact
have been already fulfilled in the original application.

16. CONCLUSIONS AND RECOMMENDATIONS  From the chemistry viewpoint thus supplement can be
approved.

CREL

17. REVIEWER NAME (AND SIGNATURE) ﬁ — » DATE COMPLETED 22-MAY-1987
Xavier Ysern, PhD j‘“/b\'\/
R/D INITIATED BY
. filename: 20720s02.nda
= — — ————————————{

D!lSTRlBUTION: Original. @ NDA 20-482 cc: ® HFD-510 Division File ® CSO @ Reviewer

-

q NDA 20-720 S-002 CMC Review Page 1 of 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 2800 Plymouth Road Phone: 313-996-7000
Research Ann Arbor, Mi
48105
' @ People V\llsoEC;reDAVIs July 29, 1997
NDA 20-720/S-002 and S-003
Ref. No. 65
Rezulin® (troglitazone) Tablets

Re: Draft Labeling/Phase IV Commitment

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

Endocrine Drug Products (HFD-510) : -
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 Rezulin®
(troglitazone) Tablets. Additional 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). Additionally, a printed version which
includes these changes is included (Attachment 2).

As discussed with the agency on several occasions, Parke-Davis commits to conduct

{

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

e
Sincerely,

7 '

%g’.ﬂ’tu ] e~
Mary %aylor, H
Director
Worldwide Regulatory Affairs

MT\rp
t:\nda\20-720\072997-065

Attachment

Desk Copy: M. Johnston (2 copies)
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Pharmaceutical 2500 Plymouth Road  Phone: 313-396-7000
Research Ann Arbor, MI
48105
(P PARKE-DAVIS June 20, 1997
NDA 20-720/S-002 and S-003
Ref. No. 58

Rezulin™ (troglitazone) Tablets
Re: Draft Labeling

Solomon Sobel, M.D. '

Director

Division of Metabolic and

Endocrine Drug Products (HFD-510) '

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,

At -
Gy / o —
/ 7
Mary E/ Taylor, MPH
Director
Worldwide Regulatory Affairs

MT\rm «\nda\20-720\062097-058
Attachments

Desk Copy: M. Johnston (2 copies)
' R. Steigerwalt
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Pharmacsutical 2800 Ptymouth Road Phone: 313-996-7000
Research Ann Arbor, Ml
48105
. ® %EMEEAVlS June 11, 1997
NDA 20-720/S-002 and S-003
Ref. No. 55
Rezulin™ (troglitazone) Tablets
Bl Re: Histopathological Slides — -
Solomon Sobel, M.D.
Director
Division of Metabolic and _ .

Endocrine Drug Products (HFD-510)
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 20-720 for Rezulin™ (troglitazone) Tablets

and to the electronic mail message from Mr. M. Johnston of your Division on
May 7, 1997, requesting histopathological slides from 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 from 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, please contact
me at 313/996-5000 or FAX 313/998-3283. '

Mary lor, MPH
Director
Worldwide Regulatory Affairs

I

MT\rm 1:\nda\20-720\061197-55

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

May 23, 1997

-a = NDA 20-720/S-002, S-003
Ref. No. 52
Rezulin™ (troglitazone) Tablets

Re: 4-Month Safety Update

Solomon Sobel, M.D.
Director
Division of Metabolic and
Endocrine Drug Products (HFD-510)
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.

5—-_;-—» D IR b Al & 4 ﬂ"vﬁ?i—“‘ﬂ . Sincerely,

FREEEWE NP ETED S
! o . L. ol

s e NN A e
i - T -
- L GEMG Mary E. Taylor, MPH i
i Director
SO I T DATE . Worldwide Regulatory Affairs
MT\rm
t:\nd2\20-720\022397-052

Attachments




Volume 1:

Yolume 2:

Volume 3:

Troglitazone (CI-991) Second Safety Update, RR 720-03863

Case Report Forms for Patients Who Died

- Patient: 991

991-
991-
991-

Case Report Forms for Patient Who Withdrew Due to Adverse

Events

Patients: 991-
991-
991-
991-
991-
991+

M
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Bharmia et al - ,’S-I—}‘.PPL‘NEWCO 0«

Hese i

KE-DAVIS May 16, 1997

NDA 20-720- 3 [
Rezulin™ (troglitazone) Tablets > '

Re: Histologic Slides

Dr. Akinwole Williams

Food and Drug Administration

Center for Drug Evaluation and Researach
Office of Drug Evaluatin I

Division of Cardio-Renal Drug Products
Room 5002, WOC-II

1451 Rockville Pike

Rockville, Maryland 20852-1420

Dear Dr. Williams:

Reference is made to our approved NDA 20-720 for Rezulin™ (troglitazone) 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 carcinogenicity study.

Enclosed please find the histologic slides.

If there are any questions or comments regarding this submission, please contact me at
313/996- 3.

REVIEWS COMPLETED .

Smcgrely, -
€SO ACTION: y/ e />4; /
Clermer CInaL CIMemD S LB (O ey

Mary E. Fdylor, M.P.H.

fan INITIALS DATE DireCtOI:" ] .

(\ s Worldwide Regulatory Affairs »
MT\rm : ‘
t:\nda\20-720\051697slides :

cc: M. Johnston (HFD-510)

‘“
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Pharmaceutical 2800 Plymouth Road Phone: 313-996-7000
Ressarch Ann Arbor, Mi
48105
- (® PARKE-DAVIS
People Who Care May 14, 1997
NDA 20-720
Ref. No. 50
Rezulin™ (troglitazonq) Tablets —
Re: Request for Information
Solomon Sobel, M.D.
Director

Division of Metabolic and

Endocrine Drug Products (HFD-510)
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 Rezulin™ (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 find 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 first containing those treated by diet only prior to entering
the study, the second containing those treated by oral anti-diabetic medication.

In addition, statistical analyses were performed separately for each group of patients
(diet only and prior oral anti-diabetic 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 anti-diabetic
medication in the three months prior to screening benefit from titrating the dose o
upwards through 200 mg qd, 400 mg qd, and 600 mg qd (decreases from baseline of
-27, -23, and 47 mg/dl 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)

N



Solomon Sobel, M.D.
NDA 20-720

May 14, 1997

Page 2

—= <

If you have any additional questwns please contact me at 313/996-5000 or -

FAX 313/998-3283.
ETiyl
Mary EZaylor, MPH

Smccrely,

Director

Worldwide Regulatory Affairs
MT\rm
£:\nda\20-720\051497-50
Attachments

Desk Copy: Dr. R. Misbin
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et Pha;macemical 2800 Plymouth Road Phone 313.996.7000
Research Ann Arpor. Ml
48105
PARKE-DAVIS
Peopie Who Gare
May §, 1997
NDA 20-720 _
-2 o« Ref. No. 049

Rezulin™ (troglitazone) Tablets

Re: Response to Request for Information

Solomon Sobel, M.D. : -~
Director
Division of Metabolic and

Endocrine Drug Products (HFD-510)
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 Rezulin™ ( i ablets.

Reference is also made to discussions with Dr. R. Misbin of your Division on April 28
and May 1, 1997.

As requested, please find attached the following information:

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

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

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

Sincerely,

/) &/
// xu? CLY/C//
Mary E. Xaylor, M.P.H.

Director

Worldwide Regulatory Affairs

MT\rm -
1:\nda\20-720\050597-049

Attachments



H”'"”M;:""‘ . e 3 v wr sl S b bam
E-DAVIS
April 29, 1997
NDA 20-720
Rezulin™
-2 = (troglitazone) Tablets

Re: Periodic ADE Submission

Food and Drug Administration

Center for Drug Evaluation and Research
Document Control Room

Park Building, Room 214

12420 Parklawn Drive

Rockville, Maryland 20857

Dear Sir or Madam: 4

Rezulin™ (troglitazone) Tablets NDA 20-720, which was approved by the Agency on
January 29, 1997.

This submission includes information on:

Initial Serious, Labeled Reports 0  Follow-Up Serious, Labeled Reports 0

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

As agreed upon during the March 25, 1997, telephone conversation between Rose
Rogan. M.D., Vice President, Drug Safety Surveillance, Parke-Davis, and David
Barash, RPH Chief, Division of Epidemiology and Surveillance, Food and Drug

Administration, the time period covered by this report is January 30, 1997 to March
3 97.

REVIEWS COMPLETED Sincerely, L
CS0O ACTION: :
Cdemer CInal. CImemo | /iZB 9«4&' Sm—
. MayraBaHina, M.D
CSO INITIALS DATE Drug Safety Survexllance Ph.ysician
Worldwide Regulatory Affairs

- ORIGINAL

- /y C /‘
ttachments -

— 0; e »_5/[\"



Pharmaceutical 2800 Piymouth Road Phone’ 313-996-7000
Research Ann Arbor. Mi
48105

PARKE-DAVIS
coire Wro Care

April 29, 1997

NDA 20-720
™ - Ref. No. 048 . -
Rezulin™ (troglitazone) Tablets™ -

Re: Response to Request for Information

Solomon Sobel, M.D. : -
Director
Division of Metabolic and
Endocrine Drug Products (HFD-510)
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 Rezulin™ (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: A double-blind, dose escalation study to investigate the efficacy
and safety of oral GR921132X (200 mg, 400 mg and 600 mg)
in the treatment of patients with Non-Insulin-Dependent
Diabetes Mellitus.

Attachment 2: Patient Information Study 991-032.

Attachment 3: Abstract “Efficacy and Metabolic Effects of Troglitazone and
Metformin in NIDDM."

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

Sincerely, v

/ ’/;Z"(.( - (f(// ’

Mary E. Aaylor, M.P.H.
Director
Worldwide Regulatory Affairs.

MT\aK  t\nda\20-720:042997.048

Attachments

Desk Copy: Dr. R. Misbin (HFD510)
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Pharmaceutical 2800 Plymouth Road Phone: 313-996-7000

Ressarch Ann Arbor, Mi
48105
@ PARKE-DAVIS
People Who Care
April 16, 1997 _

NDA 20-720 (Sc <X ,Sc<?
Ref. No. 46
Rezulin™ (troglitazone) Tablets

Re: Request for Information

Solomon Sobel, M.D.
Director
Division of Metabolic and
Endocrine Drug Products (HFD-510)
Document Control Room 14B-19
Center for Drug Evaluation and Research
Food and Drug Administration
5600 Fishers Lane
Rockville, Maryland 20857

Dear Dr. Sobel:

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

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

Sincerely,

Yoy e

Mary E. aylor MPH o

Director

Worldwide Regulatory Affairs
MT\rm
t:\nda\20-720\041697-46
Attachment

Desk Copy: Dr. Robert Misbin (HFD 510)

N}



- ———

Pharfna(,:‘;utlcal "'44.-&‘"‘,-" St e e —‘ - . ‘1‘ '
. S etz e e [N
KE-DAVIS ML slriianie T
- February 14, 1997
NDA 20-720/S-003
Ref. No. 37

Rezulin™ (troglitazone) Tablets -
Re: Supplement to an Approved
New Drug Application
User Fee 1.D.

Solomon Sobel, M.D.
Director
Division of Metabolic and
Endocrine Drug Products (HFD-510)
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 seeks
approval to expand and modify the approved labeling to include Rezulin as
monotherapy in patients with type II 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.

? REVIEWS COMPLETED Sincerely, o
: ‘ . -, ,x../
230 ACTION: b : //{f.,’//i// f, "/f‘//

: Sieer [InaL [COveme ! P
- . Mary E-Taylor, M.P.H.

Director
CSO INITIALS DATE Worldwide Regulatory Affairs
MTA\rm t\nda\20-720:021497.037 d
Attachments

SNDA Copies: “Blue” Archive Vol. 1
“Tan” Medical Vol. 1

T oompany
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Pharmaceutical 2800 Plymouth Road Phone: 313-996-7000

Research Ann Arbor, Mi
48105
(P PARKE-DAVIS
“eople Who Care .
February 14, 1997
NDA 20-720 -
~a o« Ref. No. 36/S-002 B _ .
Rezulin™ (troglitazone) Tablets
Re: User Fees

Solomon Sobel, M.D.
Director
Division of Metabolic and
Endocrine Drug Products (HFD-510)
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 from 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 contact me at 313/996-5000 or _

FAX 313/998-3283.
Sincerely,

Mary E./Xaylor, M.P.
Directo
Worldwide Regulatory Affairs

MT\rm -
t:\nda\20-720\021497.036

Division of Warner-Lambert Company
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Pharmaceutical 2800 Plymouth Road Phone: 313-996-7000
Research Ann Arbor, Mi
48105
\RKE-DAVIS
sle Who Care
February 3, 1997
\
—a '(\ M NDA 20-720/8-002 -
_ ‘3 1 Ref. No. 35 - -
AT g ' Rezulin™ (troglitazone) Tablets
N ! q Re: IR g;. oy
‘ v‘l‘{)/\ ALY

Solomon Sobel, M.D. FEB 041997

Director
Division of Metabolic and
Endocrine Drug Products (HFD-510)
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 seeks
approval to expand and modify 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 I 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 from 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 Bank, Philadelphia, Pennsylvania on January 23, 1997.

- ’J/J 37
Pt
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Solomon Sobel, M.D:
NDA 20-720/S-002
February 3, 1997
Page 2

Marketing exclusivity information and the Generic Drug Enforcement Act Certification
are in Item 13, contained in Volume 1 of this SNDA. Also included is a complete
copy of the Confidential Environmental Assessment (EA) and the Freedom of
Information (FOI) 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 ongmally 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 from the efficacy studies are included in both the archival and Biometrics
review copy of SNDA Item 10 of this submission. The diskettes have been scanncd for:
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 313/998-3283.

Sincerely, %

Mary B/ Taylor, M.P.H.

Director
Worldwide Regulatory Affairs
MT\rm
t:\nda\20-720\020397.035
Artachments
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



