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Food and Drug Administration
Rockville, MD 20857

NDA 21-071/S-004

SmithKline Beecham Pharmco Puerto Rico, Inc. d/b/a
GlaxoSmithKline

Attention: Sharon W. Shapowal, R.Ph.

Director, Avandia USRA

One Franklin Plaza; P.O. Box 7929

Philadelphia, PA 19101

Dear Ms. Shapowal:

Please refer to your supplemental new drug application dated February 7, 2000, received
February 8, 2000, submitted under 505(b) of the Federal Food, Drug, and Cosmetic Act for Avandia®
(rosiglitazone maleate) Tablets, 2 mg, 4 mg and 8 mg.

We acknowledge receipt of your submissions dated May 5, 11, and 26, 2000, June 29, October 6,
November 1 and 8, 2000, February 15, May 11, and August 26, 2002, and February 19, 20, and
27,2003. :

Your August 26, 2002, submission constituted a complete response to our February 8, 2001, action
letter.

This supplemental new drug application proposes a new indication for the use of Avandia in
combination with insulin for the treatment of patients with Type 2 diabetes mellitus.

We completed our review of this application, as amended. This application is approved, effective on
the date of this letter, for use as recommended in the agreed-upon labeling.

The final printed labeling (FPL) must be identical to the draft labeling (text for the package insert)
submitted on February 27, 2003, and be formatted in accordance with the requirements of
21 CFR 201.66. '

Please submit the FPL electronically according to the guidance for industry titled Providing Regulatory
Submissions in Electronic Format — NDA. Alternatively, you may submit 20 paper copies of the FPL
as soon as it is available, in no case more than 30 days 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 "FPL for approved supplement NDA 21-081/S-004.” Approval of this
submission by FDA is not required before the labeling is used.
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If you issue a letter communicating important information about this drug product (i.e., a “Dear Health
Care Professional” letter), we request that you submit a copy of the letter to this NDA and a copy to
the following address: .

MEDWATCH, HF-2
FDA

5600 Fishers Lane
Rockville, MD 20857

We remind you that you must comply with reporting requirements for an approved NDA
(21 CFR 314.80 and 314.81).

If you have any questions, please call Ms. Jena Weber, Regulatory Project Manager, at 301-208-9354.
Sincerely,
{See appended elecironic signature pagef

David G. Orloff, M.D.
Director
" Division of Metabolic and Endocrine Drug Products
Office of Drug Evaluation II
Center for Drug Evaluation and Research

Enclosure: package insert (final draft submitted on February 27, 2003).



This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

David Orloff
2/27/03 05:03:59 PM
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c DEPARTMENT OF HEALTH & HUMAN SERVICES ' Public Health Service

Food and Drug
Administration
Rockville MD 20857

NDA 21-071/5-004

SmithKline Beecham ﬁ
Attention: Sharon W. Shapowal, R.Ph. /D ‘
Director, Avandia U.S. Regulatory Affairs g '
One Franklin Plaza - P.O. Box 7929

Philadelphia, PA 19101

Dear Ms. Shapowal:

Please refer to your supplemental new drug application dated February 7, 2000, received
February 8, 2000, submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for
Avandia® (rosiglitazone maleate) Tablets, 2 mg, 4 mg, and 8 mg.

We acknowledge receipt of your submissions dated May 5, 11, and 25, June 29, October 6, and
November 1, and 8, 2000.

This supplemental new drug application proposes a new indication for the use of Avandia in
combination with insulin for the treatment of patients with Type 2 diabetes mellitus.

We have completed the review of this application, as amended, and it is approvable. Before this
application may be approved, however, it will be necessary for you to address the following:

Because of the observed increased incidence of cardiovascular adverse events in patients
treated with the combination of Avandia and insulin in the controlled trials reviewed as part
of supplement 004, including edema, dyspnea, congestive heart failure, and events related
to myocardial ischemia, additional studies and/or information are needed to address these
safety issues. Investigations of the mechanism(s) by which such events are precipitated,
information enabling prospective identification of patients at risk for such events, strategies
for prevention, and algorithms for clinical management of fluid overload and congestive
heart failure in patients using combination Avandia and insulin are all needed in order to
permit safe and effective use of these drugs in combination in the treatment of patients with
Type 2 diabetes mellitus.

This approvable action is being taken simultaneously with an Approval action on supplement 006.
Supplement 006 provides for changes to the package insert for Avandia in the PRECAUTIONS
section, Hepatic Effects subsection, with the addition of post-marketing safety information related
to hepatic adverse events associated with Avandia use. In addition, based upon the review of the
safety information submitted with supplement 004 related to Avandia-insulin combination therapy,
the labeling approved with supplement 006 also contains changes in several other sections of the
package insert. These changes include a new CLINICAL STUDIES section, 2 new WARNINGS
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section and Cardiac Failure and Other Cardiac Effects subsection, and revisions to the
PRECAUTIONS section Edema and Weight Gain subsections, and in the ADVERSE
REACTIONS section.

Your complete response to this letter should, in addition to the information above, include revised
draft labeling which must contain all previous revisions as reflected in the most recently approved
labeling for your product. To facilitate review of your submission, please provide a highlighted or
marked-up copy that shows the changes that are being made.

If additional information relating to the safety or effectiveness of this drug becomes available,
revision of the labeling may be required. ' ’

Within 10 days after the date of this letter, you are required to amend the supplemental application,
notify us of your intent to file an amendment, or follow one of your other options under 21 CFR
314.110. In the absence of any such action FDA may proceed to withdraw the application. Any
amendment should respond to all the deficiencies listed. We will not process a partial reply as a
major amendment nor will the review clock be reactivated until all deficiencies have been
addressed. '

This product may be considered to be misbranded under the Federal Food, Drug, and Cosmetic Act
if it is marketed with these changes prior to approval of this supplemental application.

If you have any questions, please call Ms. Jena Weber, Reguiatory Project Manager, at (301)
827-6422.

Sincerely,
{See appended electronic signature page}

David G. Orloff, M.D.

Director

Division of Metabolic and Endocrine Drug Products
Office of Drug Evaluation 1I _

Center for Drug Evaluation and Research
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David Orloff
2/8/01 04:160:21 PM
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AV:L9
PRESCRIBING INFORMATION

AVANDIA®

(rosiglitazone maleate)
Tablets

DESCRIPTION

AVANDIA (rosiglitazone maleate) is an oral antidiabetic agent which acts primarily by
increasing insulin sensitivity. AVANDIA is used in the management of type 2 diabetes mellitus
(also known as non-insulin-dependent diabetes mellitus [NIDDM] or adult-onset diabetes).
AVANDIA improves glycemic control while reducing circulating insulin levels.

Pharmacological studies in animal models indicate that rosiglitazone improves sensitivity to
insulin in muscle and adipose tissue and inhibits hepatic gluconeogenesis. Rosiglitazone maleate
is not chemically or functionally related to the sulfonylureas, the biguanides, or the
alpha-glucosidase inhibitors.

Chemically, rosiglitazone maleate is ()-5-[[4-[2-(methyl-2-pyridinylamino)
ethoxy]phenyl]methyl]-2,4-thiazolidinedione, (Z)-2-butenedioate (1:1) with a molecular weight
0f 473.52 (357.44 free base). The molecule has a single chiral center and is present as a
racemate. Due to rapid interconversion, the enantiomers are functionally indistinguishable. The
structural formula is:

0
CO,H
CH; % HC” 2
N. N s/t
HC
l x \/\O K \COZH
0

Rosiglitazone maleate

The molecular formula is C;sH;9N303S°C4H404. Rosiglitazone maleate is a white to off-white
solid with a melting point range of 122° to 123°C. The pKa values of rosiglitazone maleate are
6.8 and 6.1. It is readily soluble in ethanol and a buffered aqueous solution with pH of 2.3;
~ solubility decreases with increasing pH in the physiological range.

Each pentagonal film-coated TILTAB® tablet contains rosiglitazone maleate equivalent to
rosiglitazone, 2 mg, 4 mg, or 8 mg, for oral administration. Inactive ingredients are:
Hypromellose 2910, lactose monohydrate, magnesium stearate, microcrystalline cellulose,
polyethylene glycol 3000, sodium starch glycolate, titanium dioxide, triacetin, and 1 or more of
the following: Synthetic red and yellow iron oxides and talc.

CLINICAL PHARMACOLOGY .
Mechanism of Action: Rosiglitazone, a member of the thiazolidinedione class of antidiabetic
agents, improves glycemic control by improving insulin sensitivity. Rosiglitazone is a highly



selective and potent agonist for the peroxisome proliferator-activated receptor-gamma (PPARY).
In humans, PPAR receptors are found in key target tissues for insulin action such as adipose
tissue, skeletal muscle, and liver. Activation of PPARY nuclear receptors regulates the
transcription of insulin-responsive genes involved in the control of glucose production, transport,
and utilization. In addition, PPARY-responsive genes also participate in the regulation of fatty
acid metabolism.

Insulin resistance is a common feature characterizing the pathogenesis of type 2 diabetes. The
antidiabetic activity of rosiglitazone has been demonstrated in animal models of type 2 diabetes
in which hyperglycemia and/or impaired glucose tolerance is a consequence of insulin res1stance
in target tissues. Rosiglitazone reduces blood glucose concentrations and reduces
hyperinsulinemia in the ob/ob obese mouse, db/db diabetic mouse, and fa/fa fatty Zucker rat.

In animal models, rosiglitazone’s antidiabetic activity was shown to be mediated by increased
sensitivity to insulin’s action in the liver, muscle, and adipose tissues. The expression of the
insulin-regulated glucose transporter GLUT-4 was increased in adipose tissue. Rosiglitazone did
not induce hypoglycemia in animal models of type 2 diabetes and/or impaired glucose tolerance.
Pharmacokinetics and Drug Metabolism: Maximum plasma concentration (Cpax) and the
area under the curve (AUC) of rosiglitazone increase in a dose-proportional manner over the
therapeutic dose range (see Table 1). The elimination half-life is 3 to 4 hours and is independent
of dose.

Table 1. Mean (SD) Pharmacokinetic Parameters for Rosiglitazone Followmg Single
Oral Doses (N = 32)

Parameter 1 mg 2 mg 8 mg 8 mg
Fasting Fasting Fasting Fed
AUCq.inf 358 733 2971 2890
[ng.hr./mL] (112) (184) (730) (795)
Cnax 76 156 598 432
[ng/mL] (13) (42) (117) (92)
Half-life 3.16 3.15 3.37 3.59
[hr.] (0.72) (0.39) (0.63) (0.70)
CL/F’ 3.03 2.89 2.85 2.97
[L/hr.] (0.87) (0.71) (0.69) (0.81)

*CL/F = Oral Clearance.

Absorption: The absolute bioavailability of rosiglitazone is 99%. Peak plasma concentrations
are observed about 1 hour after dosing. Administration of rosiglitazone with food resulted in no
change in overall exposure (AUC), but there was an approximately 28% decrease in Cpax and a
delay in Trax (1.75 hours). These changes are not likely to be clinically significant; therefore,
AVANDIA may be administered with or without food.



Distribution: The mean (CV%) oral volume of distribution (Vss/F) of ros1g11tazone is
approximately 17.6 (30%) liters, based on a population pharmacokinetic analysis. Rosiglitazone
is approximately 99.8% bound to plasma proteins, primarily albumin.

Metabolism: Rosiglitazone is extensively metabolized with no unchanged drug excreted in the
urine. The major routes of metabolism were N-demethylation and hydroxylation, followed by
conjugation with sulfate and glucuronic acid. All the circulating metabolites are considerably
less potent than parent and, therefore, are not expected to contribute to the insulin-sensitizing
activity of rosiglitazone.

In vitro data demonstrate that rosiglitazone is predominantly metabolized by Cytochrome Pysg
(CYP) isoenzyme 2C8, with CYP2C9 contributing as a minor pathway.

Excretion: Following oral or intravenous administration of ["*C]rosiglitazone maleate,
approximately 64% and 23% of the dose was eliminated in the urine and in the feces,
respectively. The plasma half-life of ['*C]related material ranged from 103 to 158 hours.
Population Pharmacokinetics in Patients with Type 2 Diabetes: Population
pharmacokinetic analyses from 3 large clinical trials including 642 men and 405 women with
type 2 diabetes (aged 35 to 80 years) showed that the pharmacokinetics of rosiglitazone are not
influenced by age, race, smoking, or alcohol consumption. Both oral clearance (CL/F) and oral
steady-state volume of distribution (Vss/F) were shown to increase with increases in body
weight. Over the weight range observed in these analyses (50 to 150 kg), the range of predicted
CL/F and Vss/F values varied by <1.7-fold and <2.3-fold, respectively. Additionally,
rosiglitazone CL/F was shown to be influenced by both weight and gender, being lower (about
15%) in female patients.

Special Populations: Age: Results of the population pharmacokinetic analysis (n= 716
<635 years; n =331 >65 years) showed that age does not significantly affect the pharmacokinetics
of rosiglitazone.

Gender: Results of the population pharmacokinetics analysis showed that the mean oral
clearance of rosiglitazone in female patients (n = 405) was approx1mately 6% lower compared to
male patients of the same body weight (n = 642).

As monotherapy and in combination with metformin, AVANDIA improved glycemic control
in both males and females. In metformin combination studies, efficacy was demonstrated with no
gender differences in glycemic response.

In monotherapy studies, a greater therapeutic response was observed in females; however, in
more obese patients, gender differences were less evident. For a given body mass index (BMI),
females tend to have a greater fat mass than males. Since the molecular target PPARY is
expressed in adipose tissues, this differentiating characteristic may account, at least in part, for
the greater response to AVANDIA in females. Since therapy should be 1nd1v1duallzed no dose
adjustments are necessary based on gender alone.

Hepatic Impairment: Unbound oral clearance of rosiglitazone was significantly lower in
patients with moderate to severe liver disease (Child-Pugh Class B/C) compared to healthy
subjects. As a result, unbound Cpax and AUC.ins were increased 2- and 3-fold, respectively.



Elimination half-life for rosiglitazone was about 2 hours longer in patients with liver disease,
compared to healthy subjects.

Therapy with AVANDIA should not be initiated if the patient exhibits clinical evidence of
active liver disease or increased serum transaminase levels (ALT >2.5X upper limit of normal) at
baseline (see PRECAUTIONS, General, Hepatic Effects).

Renal Impairment: There are no clinically relevant differences in the pharmacokinetics of
rosiglitazone in patients with mild to severe renal impairment or in hemodialysis-dependent
patients compared to subjects with normal renal function. No dosage adjustment is therefore
required in such patients receiving AVANDIA. Since metformin is contraindicated in patients
with renal impairment, co-administration of metformin with AVANDIA is contraindicated in
these patients.
 Race: Results of a population pharmacokinetic analysis including subjects of Caucasian,
black, and other ethnic origins indicate that race has no influence on the pharmacokinetics of
rosiglitazone.

Pediatric Use: The safety and effectiveness of AVANDIA in pediatric patients have not
been established.

CLINICAL STUDIES

In clinical studies, treatment with AVANDIA resulted in an improvement in glycemic control,
as measured by fasting plasma glucose (FPG) and hemoglobin Alc (HbAlc), with a concurrent
reduction in insulin and C-peptide. Postprandial glucose and insulin were also reduced. This is
consistent with the mechanism of action of AVANDIA as an insulin sensitizer. The improvement
in glycemic control was durable, with maintenance of effect for 52 weeks. The maximum
recommended daily dose is 8 mg. Dose-ranging studies suggested that no additional benefit was
obtained with a total daily dose of 12 mg.

The addition of AVANDIA to either metformin, a sulfonylurea, or insulin resulted in
significant reductions in hyperglycemia compared to any of these agents alone. These results are
consistent with an additive effect on glycemic control when AVANDIA is used as combination
therapy.

Patients with lipid abnormalities were not excluded from clinical trials of AVANDIA. In all
26-week controlled trials, across the recommended dose range, AVANDIA as monotherapy was

“associated with increases in total cholesterol, LDL, and HDL and decreases in free fatty acids.
These changes were statistically significantly different from placebo or glyburide controls (see
Table 2). '

Increases in LDL occurred primarily during the first 1 to 2 months of therapy with AVANDIA
and LDL levels remained elevated above baseline throughout the trials. In contrast, HDL
continued to rise over time. As a result, the LDL/HDL ratio peaked after 2 months of therapy and
then appeared to decrease over time. Because of the temporal nature of lipid changes, the
52-week glyburide-controlled study is most pertinent to assess long-term effects on lipids. At
baseline, week 26, and week 52, mean LDL/HDL ratios were 3. 1, 3.2, and 3.0, respectively, for



AVANDIA 4 mg twice daily. The corresponding values for glyburide were 3.2, 3.1, and 2.9. The
differences in change from baseline between AVANDIA and glyburide at week 52 were
statistically significant. -

The pattern of LDL and HDL changes following therapy with AVANDIA in combination
with other hypoglycemic agents were generally similar to those seen with AVANDIA in
monotherapy. ,

The changes in triglycerides during therapy with AVANDIA were variable and were
generally not statistically different from placebo or glyburide controls.

Table 2. Summary of Mean Lipid Changes in 26-Week Placebo-Controlled and 52-Week
Glyburide-Controlled Monotherapy Studies

Placebo-controlled Studies Glyburide-controlled Study
Week 26 ‘Week 26 and Week 52
Placebo AVANDIA Glyburide Titration | AVANDIA 8 mg
4mg | 8mg Wk 26 Wk 52 | Wk26 | Wk52
daily” | daily”
Free Fatty Acids
N 207 428 436 181 168 166 145
Baseline (mean) 18.1 17.5 17.9 26.4 26.4 26.9 26.6
~ % Change from
baseline (mean) | +0.2% | -7.8% | -14.7% | -2.4% -4.7% | -20.8% | -21.5%
LDL '
N v 190 400 374 175 160 161 133
Baseline (mean) 123.7 126.8 125.3 142.7 141.9 142.1 142.1
% Change from
baseline (mean) | +4.8% | +14.1% | +18.6% | -0.9% | -0.5% |+11.9% | +12.1%
HDL |
N 208 429 436 184 170 170 145
Baseline (mean) 44.1 444 43.0 47.2 477 48.4 48.3
% Change from "
baseline (mean) | +8.0% | +11.4% | +14.2% | +4.3% +8.7% | +14.0% | +18.5%

“Once daily and twice daily dosing groups were combined.

Monotherapy: A total of 2,315 patients with type 2 diabetes, previously treated with diet alone
or antidiabetic medication(s), were treated with AVANDIA as monotherapy in 6 double-blind
studies, which included two 26-week placebo-controlled studies, one 52-week
glyburide-controlled study, and 3 placebo-controlled dose-ranging studies of 8 to 12 weeks
duration. Previous antidiabetic medication(s) were withdrawn and patients entered a 2 to 4 week
placebo run-in period prior to randomization.




Two 26-week, double-blind, placebo-controlled trials, in patients with type 2 diabetes with
inadequate glycemic control (mean baseline FPG approximately 228 mg/dL and mean baseline
HbAlc 8.9%), were conducted. Treatment with AVANDIA produced statistically significant
improvements in FPG and HbA1c¢ compared to baseline and relative to placebo (see Table 3).



Table 3. Glycemic Parameters in Two 26-Week Placebo-Controlled Trials

*<0.0001 compared to placebo.

Study A Placebo AVANDIA AVANDIA
2 mg twice daily 4 mg twice daily
N 158 166 169
FPG (mg/dL)
Baseline (mean) 229 227 220
Change from baseline (mean) 19 -38 -54
Difference from placebo
(adjusted mean) -58° 76
Responders (=30 mg/dL
decrease from baseline) 16% 54% 64%
HbAlc (%)
Baseline (mean) 9.0 9.0 8.8
Change from baseline (mean) 0.9 -0.3 -0.6
Difference from placebo
(adjusted mean) -1.2° -1.5"
Responders (=0.7%
decrease from baseline) 6% 40% 42%
Study B Placebo AVANDIA AVANDIA -
4 mgonce | 2 mgtwice | 8 mgonce | 4 mg twice
daily daily daily daily
N 173 180 186 181 187
FPG (mg/dL) .
Baseline (mean) 225 229 225 228 228
Change from baseline (mean) 8 -25 -35 -42 -55
Difference from placebo - ' ‘
(adjusted mean) - -31* -43* -49* -62*
Responders (230 mg/dL
decrease from baseline) 19% 45% 54% 58% 70%
HbAlc (%)
Baseline (mean) 8.9 8.9 8.9 8.9 9.0
Change from baseline (mean) 0.8 0.0 -0.1 -0.3 -0.7
Difference from placebo
(adjusted mean) - 0.8 -0.9 -1.1° -1.5"
Responders (>0.7%
decrease from baseline) 9% 28% 29% 39% 54%

When administered at the same total daily dose, AVANDIA was generally more effective in
reducing FPG and HbAlc when administered in divided doses twice daily compared to once




daily doses. However, for HbAlc, the difference between the 4 mg once daily and 2 mg twice
daily doses was not statistically significant.

Long-term maintenance of effect was evaluated in a 52-week, double-blind,
glyburide-controlled trial in patients with type 2 diabetes. Patients were randomized to treatment
with AVANDIA 2 mg twice daily (N = 195) or AVANDIA 4 mg twice daily (N = 189) or
glyburide (N = 202) for 52 weeks. Patients receiving glyburide were given an initial dosage of
either 2.5 mg/day or 5.0 mg/day. The dosage was then titrated in 2.5 mg/day increments over the
next 12 weeks, to a maximum dosage of 15.0 mg/day in order to optimize glycemic control.
Thereafter the glyburide dose was kept constant.

The median titrated dose of glyburide was 7.5 mg. All treatments resulted in a statistically
significant improvement in glycemic control from baseline (see Figure 1 and Figure 2). At the
end of week 52, the reduction from baseline in FPG and HbAlc was -40.8 mg/dL and -0.53%
with AVANDIA 4 mg twice daily; -25.4 mg/dL and -0.27% with AVANDIA 2 mg twice daily;
and -30.0 mg/dL and -0.72% with glyburide. For HbAlc, the difference between AVANDIA
4 mg twice daily and glyburide was not statistically significant at week 52. The initial fall in FPG
with glyburide was greater than with AVANDIA; however, this effect was less durable over

time. The improvement in glycemic control seen with AVANDIA 4 mg twice daily at week 26
was maintained through week 52 of the study.

Figure 1. Mean FPG Over Time in a 52-Week Glyburide-Controlled Study
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Figure 2. Mean HbAlc Over Time in a 52-Week Glyburide-Controlled Study
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Hypoglycemia was reported in 12.1% of glyburide-treated patients versus 0.5% (2 mg twice
daily) and 1.6% (4 mg twice daily) of patients treated with AVANDIA. The improvements in
glycemic control were associated with a mean weight gain of 1.75 kg and 2.95 kg for patients
treated with 2 mg and 4 mg twice daily of AVANDIA, respectively, versus 1.9 kg in
glyburide-treated patients. In patients treated with AVANDIA, C-peptide, insulin, pro-insulin,
and pro-insulin split products were significantly reduced in a dose-ordered fashion, compared to
an increase in the glyburide-treated patients.

Combination With Metformin: A total of 670 patients with type 2 diabetes participated in
two 26-week, randomized, double-blind, placebo/active-controlled studies designed to assess the
efficacy of AVANDIA in combination with metformin. AVANDIA, administered in either once
daily or twice daily dosing regimens, was added to the therapy of patients who were inadequately
controlled on a maximum dose (2.5 grams/day) of metformin.

In one study, patients inadequately controlled on 2.5 grams/day of metformin (mean baseline
FPG 216 mg/dL and mean baseline HbAlc 8.8%) were randomized to receive 4 mg of
AV ANDIA once daily, 8§ mg of AVANDIA once daily, or placebo in addition to metformin. A
statistically significant improvement in FPG and HbAlc was observed in patients treated with
the combinations of metformin and 4 mg of AVANDIA once daily and 8 mg of AVANDIA once
daily, versus patients continued on metformin alone (see Table 4).

Table 4. Glycemic Parameters in a 26-Week Combination Study

Metformin AVANDIA AVANDIA
4 mg once daily 8 mg once daily
+ metformin + metformin
N 113 116 110
FPG (mg/dL) o |
Baseline (mean) 214 215 220
Change from baseline (mean) _ 6 : =33 —48
Difference from metformin alone :
(adjusted mean) —40* -53*
Respondei's (=30 mg/dL
decrease from baseline) 20% 45% 61%
HbAlc (%)
Baseline (mean) 8.6 8.9 8.9
Change from baseline (mean) 0.5 —0.6 -0.8
Difference from metformin alone :
(adjusted mean) —-1.0* -1.2°
Responders (20.7% decrease
from baseline) 11% 45% 52%

*<0.0001 compared to metformin.



In a second 26-week study, patients with type 2 diabetes inadequately controlled on
2.5 grams/day of metformin who were randomized to receive the combination of AVANDIA
4 mg twice daily and metformin (N = 105) showed a statistically significant improvement in
glycemic control with a mean treatment effect for FPG of -56 mg/dL and a mean treatment effect
for HbAlc of -0.8% over metformin alone. The combination of metformin and AVANDIA
resulted in lower levels of FPG and HbA ¢ than either agent alone.

Patients who were inadequately controlled on a maximum dose (2.5 grams/day) of metformin
and who were switched to monotherapy with AVANDIA demonstrated loss of glycemic control,
as evidenced by increases in FPG and HbAlc. In this group, increases in LDL and VLDL were
also seen. ’
Combination With a Sulfonylurea: A total of 1,216 patients with type 2 diabetes
participated in three 26-week randomized, double-blind, placebo/active-controlled studies
designed to assess the efficacy and safety of AVANDIA in combination with a sulfonylurea.
AVANDIA 2 mg or 4 mg daily, was administered either once daily or in divided doses twice
daily, to patients inadequately controlled on a sulfonylurea.

In the two placebo-controlled studies, patients inadequately controlled on sulfonylureas that
were randomized to single dose or divided doses of AVANDIA 4 mg daily plus a sulfonylurea
showed significantly reduced FPG and HbAlc compared to sulfonylurea plus placebo (see Table
5). . :



Table 5. Glycemic Parameters in Two 26-Week Combination Studies

AVANDIA 2 mg
Study C (patients on prior _Sulfonylurea twice daily +
sulfonylurea monotherapy) . sulfonylurea
N ' 192 183
FPG (mg/dL) |
Baseline (mean) 207 205
Change from baseline (mean) - +6 -38
Difference from sulfonylurea alone
(adjusted mean) - —44%*
Responders (=30 mg/dL decrease '
from baseline) 21% 56%
HbAlc (%) ‘ :
Baseline (mean) 9.2 ' 9.2
Change from baseline (mean) +0.2 -0.9
Difference from sulfonylurea alone
(adjusted mean) — —1.0*
’ AVANDIA 4 mg
Study D (patients on prior single or Sulfonylurea once daily +
multiple therapies) ' sulfonylurea
N 115 116
FPG (mg/dL)
Baseline (mean) 209 214
- Change from baseline (mean) +23 =25
Difference from sulfonylurea alone '
(adjusted mean) - 47"
Responders (=30 mg/dL decrease
from baseline) 13% 46%
HbAlc (%) :
Baseline (mean) 8.9 9.1
Change from baseline (mean) +0.6 -0.3
Difference from sulfonylurea alone
(adjusted mean) ' - 0.9

"<0.0001 compared to sulfonylurea plus placebo.

In the third study, including patients on prior single or multiple therapies, in patients
inadequately controlled on the maximal dose of glyburide (20 mg daily), 2 mg of AVANDIA
twice daily plus sulfonylurea significantly reduced FPG (n = 98, mean change from baseline of
-31 mg/dL) and HbAlc (mean change from baseline of -0.5%) compared to sulfonylurea plus

~ placebo (n = 99, mean change from baseline of FPG of +24 mg/dL and of HbAlc of +0.9%). The



combination of sulfonylurea and AVANDIA resulted in lower levels of FPG and HbA ¢ than
either agent alone. Patients who were switched from maximal dose of glyburide to 2 mg of
AVANDIA twice daily as monotherapy demonstrated loss of glycemic control, as evidenced by
increases in FPG and HbAlc.

Combination With Insulin: In two 26-week randomized, double-blind, fixed-dose studies
designed to assess the efficacy and safety of AVANDIA in combination with insulin, patients
inadequately controlled on insulin (65 to 67 units/day, mean range at baseline) were randomized
to receive AVANDIA 4 mg plus insulin (n = 206) or placebo plus insulin (n = 203). The mean
duration of disease in these patients was 12 to 13 years.

Compared to insulin plus placebo, single or divided doses of AVANDIA 4 mg daily plus
insulin significantly reduced FPG (mean reduction of 32 to 40 mg/dL) and HbAlc (mean
reduction of 0.6% to 0.7%). Approximately 40% of all patients treated with AVANDIA reduced
their insulin dose.

INDICATIONS AND USAGE

AVANDIA is indicated as an adjunct to diet and exercise to improve glycemic control in
patients with type 2 diabetes mellitus. AVANDIA is indicated as monotherapy. AVANDIA is
also indicated for use in combination with a sulfonylurea, metformin, or insulin when diet,
exercise, and a single agent do not result in adequate glycemic control. For patients inadequately
controlled with a maximum dose of a sulfonylurea or metformin, AVANDIA should be added to,
rather than substituted for, a sulfonylurea or metformin.

Management of type 2 diabetes should include diet control. Caloric restriction, weight loss,
and exercise are essential for the proper treatment of the diabetic patient because they help
improve insulin sensitivity. This is important not only in the primary treatment of type 2
diabetes, but also in maintaining the efficacy of drug therapy. Prior to initiation of therapy with
AVANDIA, secondary causes of poor glycemic control, e.g., infection, should be investigated
and treated. '

CONTRAINDICATIONS |
AVANDIA is contraindicated in patients with known hypersensitivity to this product or any
of its components.

WARNINGS

Cardiac Failure and Other Cardiac Effects: AVANDIA, like other thiazolidinediones,
alone or in combination with other antidiabetic agents, can cause fluid retention, which may
exacerbate or lead to heart failure. Patients should be observed for signs and symptoms of heart
failure. In combination with insulin, thiazolidinediones may also increase the risk of other
cardiovascular adverse events. AVANDIA should be discontinued if any deterioration in cardiac
status occurs.



Patients with New York Heart Association (NYHA) Class 3 and 4 cardiac status were not
studied during the clinical trials. AVANDIA is not recommended in patients with NYHA Class 3
and 4 cardiac status.

In three 26-week trials in patients with type 2 diabetes, 216 received 4 mg of AVANDIA plus
insulin, 322 received 8 mg of AVANDIA plus insulin, and 338 received insulin alone. These
trials included patients with long-standing diabetes and a high prevalence of pre-existing medical
conditions, including peripheral neuropathy, retinopathy, ischemic heart disease, vascular
disease, and congestive heart failure. In these clinical studies an increased incidence of edema,
cardiac failure, and other cardiovascular adverse events was seen in patients on AVANDIA and
insulin combination therapy compared to insulin and placebo. Patients who experienced
cardiovascular events were on average older and had a longer duration of diabetes. These
cardiovascular events were noted at both the 4 mg and 8 mg daily doses of AVANDIA. In this
population, however, it was not possible to determine specific risk factors that could be used to
identify all patients at risk of heart failure and other cardiovascular events on combination
therapy. Three of 10 patients who developed cardiac failure on combination therapy during the
double blind part of the studies had no known prior evidence of congestive heart failure, or
pre-existing cardiac condition.

In a double-blind study in type 2 diabetes patients with chronic renal failure (112 received
4 mg or 8 mg of AVANDIA plus insulin and 108 received insulin control), there was no
difference in cardiovascular adverse events with AVANDIA in combination with insulin
compared to insulin control.

Patients treated with combination AVANDIA and insulin should be monitored for
cardiovascular adverse events. This combination therapy should be discontinued in patients who
do not respond as manifested by a reduction in HbAlc or insulin dose after 4 to 5 months of
therapy or who develop any significant adverse events. (See ADVERSE REACTIONS.)

PRECAUTIONS , ‘

General: Due to its mechanism of action, AVANDIA is active only in the presence of
endogenous insulin. Therefore, AVANDIA should not be used in patients with type 1 diabetes or
for the treatment of diabetic ketoacidosis.

Hypoglycemia: Patients receiving AVANDIA in combination with other hypoglycemic
agents may be at risk for hypoglycemia, and a reduction in the dose of the concomitant agent
may be necessary.

Edema: AVANDIA should be used with caution in patients with edema. In a clinical study
in healthy volunteers who received 8 mg of AVANDIA once daily for 8 weeks, there was a
statistically significant increase in median plasma volume compared to placebo.

Since thiazolidinediones, including rosiglitazone, can cause fluid retention, which can
exacerbate or lead to congestive heart failure, AVANDIA should be used with caution in patients
at risk for heart failure. Patients should be monitored for signs and symptoms of heart failure (see



WARNINGS, Cardiac Failure and Other Cardiac Effects and PRECAUTIONS, Information for
Patients). »

In controlled clinical trials of patients with type 2 diabetes, mild to moderate edema was
reported in patients treated with AVANDIA, and may be dose related. Patients with ongoing
edema are more likely to have adverse events associated with edema if started on combination
therapy with insulin and AVANDIA (see ADVERSE REACTIONS).

Weight Gain: Dose-related weight gain was seen with AVANDIA alone and in combination
with other hypoglycemic agents (see Table 6). The mechanism of weight gain is unclear but
probably involves a combination of fluid retention and fat accumulation. '

In postmarketing experience, there have been rare reports of unusually rapid increases in
weight and increases in excess of that generally observed in clinical trials. Patients who
experience such increases should be assessed for fluid accumulation and volume-related events
such as excessive edema and congestive heart failure.

Table 6. Weight Changes (kg) From Baseline During Clinical Trials With AVANDIA

Control Group AVANDIA AVANDIA
4 mg 8 mg
Monotherapy | Duration Median Median Median
@5t 75t (25™ 75t (25% 75t
percentile) percentile) percentile)
26 weeks | placebo -0.9(-2.8,0.9) | 1.0 (-0.9, 3.6) | 3.1 (1.1,5.8)

52 weeks | sulfonylurea | 2.0 (0,4.0) | 2.0(-0.6,4.0) | 2.6 (0, 5.3)

Combination therapy

sulfonylurea 26 weeks | sulfonylurea | 0(-1.3, 1.2) 1.8 (0, 3.1) —
metformin 26 weeks | metformin | -1.4(-3.2,0.2) | 0.8 (-1.0,2.6) | 2.1(0,4.3)
insulin 26 weeks | insulin 0.9(05,2.7) | 41(1.4,6.3) | 54(3.4,7.3)

Hematologic: Across all controlled clinical studies, decreases in hemoglobin and hematocrit
(mean decreases in individual studies <1.0 gram/dL and <3.3%, respectively) were observed for
AVANDIA alone and in combination with other hypoglycemic agents. The changes occurred
primarily during the first 3 months following initiation of therapy with AVANDIA or following
a dose increase in AVANDIA. White blood cell counts also decreased slightly in patients treated
with AVANDIA. The observed changes may be related to the increased plasma volume observed
with treatment with AVANDIA and may be dose related (see ADVERSE REACTIONS,
Laboratory Abnormalities, Hematologic).

Ovulation: Therapy with AVANDIA, like other thiazolidinediones, may result in ovulation
in some premenopausal anovulatory women. As a result, these patients may be at an increased
risk for pregnancy while taking AVANDIA (see PRECAUTIONS, Pregnancy, Pregnancy
Category C). Thus, adequate contraception in premenopausal women should be recommended.




This possible effect has not been specifically investigated in clinical studies so the frequency of
this occurrence is not known.

Although hormonal imbalance has been seen in preclinical studies (see PRECAUTIONS,
Carcinogenesis, Mutagenesis, Impairment of Fertility), the clinical significance of this finding is
not known. If unexpected menstrual dysfunction occurs, the benefits of continued therapy with .
AV ANDIA should be reviewed.

Hepatic Effects: Another drug of the thiazolidinedione class, troglitazone, was associated
with idiosyncratic hepatotoxicity, and very rare cases of liver failure, liver transplants, and death
were reported during clinical use. In pre-approval controlled clinical trials in patients with type 2
diabetes, troglitazone was more frequently associated with clinically significant elevations in
liver enzymes (ALT >3X upper limit of normal) compared to placebo. Very rare cases of
reversible jaundice were also reported.

In pre-approval clinical studies in 4,598 patients treated with AVANDIA, encompassing
approximately 3,600 patient years of exposure, there was no signal of drug-induced
hepatotoxicity or elevation of ALT levels. In the pre-approval controlled trials, 0.2% of patients
treated with AVANDIA had elevations in ALT >3X the upper limit of normal compared to 0.2%
on placebo and 0.5% on active comparators. The ALT elevations in patients treated with
AVANDIA were reversible and were not clearly causally related to therapy with AVANDIA.

In postmarketing experience with AVANDIA, reports of hepatitis and of hepatic enzyme
elevations to 3 or more times the upper limit of normal have been received. Very rarely, these
reports have involved hepatic failure with and without fatal outcome, although causality has not
been established. Rosiglitazone is structurally related to troglitazone, a thiazolidinedione no
longer marketed in the United States, which was associated with idiosyncratic hepatotoxicity and
rare cases of liver failure, liver transplants, and death during clinical use. Pending the availability
of the results of additional large, long-term controlled clinical trials and additional postmarketing
- safety data, it is recommended that patients treated with AVANDIA undergo periodic monitoring
of liver enzymes.

Liver enzymes should be checked prior to the initiation of therapy with AVANDIA n all
patients. Therapy with AVANDIA should not be initiated in patients with increased baseline
liver enzyme levels (ALT >2.5X upper limit of normal). In patients with normal baseline liver
enzymes, following initiation of therapy with AVANDIA, it is recommended that liver enzymes
be monitored every 2 months for the first 12 months, and periodically thereafter. Patients with
mildly elevated liver enzymes (ALT levels <2.5X upper limit of normal) at baseline or during
therapy with AVANDIA should be evaluated to determine the cause of the liver enzyme
elevation. Initiation of, or continuation of, therapy with AVANDIA in patients with mild liver
enzyme elevations should proceed with caution and include close clinical follow-up, including
more frequent liver enzyme monitoring, to determine if the liver enzyme elevations resolve or
worsen. If at any time ALT levels increase to >3X the upper limit of normal in patients on
therapy with AVANDIA, liver enzyme levels should be rechecked as soon as possible. If ALT
levels remain >3X the upper limit of normal, therapy with AVANDIA should be discontinued.



There are no-data available from clinical trials to evaluate the safety of AVANDIA in patients
who experienced liver abnormalities, hepatic dysfunction, or jaundice while on troglitazone.

. AVANDIA should not be used in patients who experienced jaundice while taking troglitazone.

If any patient develops symptoms suggesting hepatic dysfunction, which may include
unexplained nausea, vomiting, abdominal pain, fatigue, anorexia and/or dark urine, liver
enzymes should be checked. The decision whether to continue the patient on therapy with
AVANDIA should be guided by clinical judgment pending laboratory evaluations. If jaundice is
observed, drug therapy should be discontinued.

Laboratory Tests: Periodic fasting blood glucose and HbA 1¢ measurements should be
performed to monitor therapeutic response.

Liver enzyme monitoring is recommended prior to initiation of therapy with AVANDIA in all
patients and periodically thereafter (see PRECAUTIONS, General, Hepatic Effects and
ADVERSE REACTIONS, Laboratory Abnormalities, Serum Transaminase Levels).
Information for Patients: Patients should be informed of the following: Management of
type 2 diabetes should include diet control. Caloric restriction, weight loss, and exercise are
essential for the proper treatment of the diabetic patient because they help improve insulin
sensitivity. This is important not only in the primary treatment of type 2 diabetes, but in
maintaining the efficacy of drug therapy.

It is important to adhere to dietary instructions and to regularly have blood glucose and
glycosylated hemoglobin tested. Patients should be advised that it can take 2 weeks to see a
reduction in blood glucose and 2 to 3 months to see full effect. Patients should be informed that
blood will be drawn to check their liver function prior to the start of therapy and every 2 months
for the first 12 months, and periodically thereafter. Patients with unexplained symptoms of
nausea, vomiting, abdominal pain, fatigue, anorexia, or dark urine should immediately report
these symptoms to their physician. Patients who experience an unusually rapid increase in weight
or edema or who develop shortness of breath or other symptoms of heart failure while on
AV ANDIA should immediately report these symptoms to their physician.

AVANDIA can be taken with or without meals.

When using AVANDIA in combination with other hypoglycemic agents, the risk of
hypoglycemia, its symptoms and treatment, and conditions that predispose to its development .
should be explained to patients and their family members.

Therapy with AVANDIA, like other thiazolidinediones, may result in ovulatlon in some
premenopausal anovulatory women. As a result, these patients may be at an increased risk for
pregnancy while taking AVANDIA (see PRECAUTIONS, Pregnancy, Pregnancy Category C).
Thus, adequate contraception in premenopausal women should be recommended. This possible
effect has not been specifically investigated in clinical studies so the frequency of this occurrence
is not known.

Drug Interactions: Drugs Metabolized by Cytochrome Pjsp: In vitro drug metabolism
studies suggest that rosiglitazone does not inhibit any of the major P4so enzymes at clinically



relevant concentrations. In vitro data demonstrate that rosiglitazone is predominantly
metabolized by CYP2CS, and to a lesser extent, 2C9.

AVANDIA (4 mg twice daily) was shown to have no clinically relevant effect on the
pharmacokinetics of nifedipine and oral contraceptives (ethinyl estradiol and norethindrone),
which-are predominantly metabolized by CYP3 A4.

Glyburide: AVANDIA (2 mg twice daily) taken concomitantly with glyburide (3.75 to
10 mg/day) for 7 days did not alter the mean steady-state 24-hour plasma glucose concentrations '
in diabetic patients stabilized on glyburide therapy.

Metformin: Concurrent administration of AVANDIA (2 mg twice daily) and metformin
(500 mg twice daily) in healthy volunteers for 4 days had no effect on the steady-state
pharmacokinetics of either metformin or rosiglitazone. _

Acarbose: Coadministration of acarbose (100 mg three times daily) for 7 days in healthy
volunteers had no clinically relevant effect on the pharmacokinetics of a single oral dose of
AVANDIA. ' ,

Digoxin: Repeat oral dosing of AVANDIA (8 mg once daily) for 14 days did riot alter the
steady-state pharmacokinetics of digoxin (0.375 mg once daily) in healthy volunteers.

Warfarin: Repeat dosing with AVANDIA had no clinically relevant effect on the
steady-state pharmacokinetics of warfarin enantiomers.

Ethanol: A single administration of a moderate amount of alcohol did not increase the risk
of acute hypoglycemia in type 2 diabetes mellitus patients treated with AVANDIA.

Ranitidine: Pretreatment with ranitidine (150 mg twice daily for 4 days) did not alter the
pharmacokinetics of either single oral or intravenous doses of rosiglitazone in healthy volunteers.
These results suggest that the absorption of oral rosiglitazone is not altered in conditions
accompanied by increases in gastrointestinal pH.

Carcinogenesis, Mutagenesis, Impairment of Fertility: Carcinogenesis: A 2-year
carcinogenicity study was conducted in Charles River CD-1 mice at doses of 0.4, 1.5, and

6 mg/kg/day in the diet (highest dose equivalent to approximately 12 times human AUC at the
maximum recommended human daily dose). Sprague-Dawley rats were dosed for 2 years by oral
gavage at doses of 0.05, 0.3, and 2 mg/kg/day (highest dose equivalent to approximately 10 and
20 times human AUC at the maximum recommended human daily dose for male and female rats,
respectively).

Rosiglitazone was not carcinogenic in the mouse. There was an increase in incidence of
adipose hyperplasia in the mouse at doses >1.5 mg/kg/day (approximately 2 times human AUC
at the maximum recommended human daily dose). In rats, there was a significant increase in the

_incidence of benign adipose tissue tumors (lipomas) at doses >0.3 mg/kg/day (approximately
2 times human AUC at the maximum recommended human daily dose). These proliferative
changes in both species are considered due to the persistent pharmacological overstimulation of
adipose tissue.

Mutagenesis: Rosiglitazone was not mutagenic or clastogenic in the in vitro bacterial

assays for gene mutation, the in vitro chromosome aberration test in human lymphocytes, the in



vivo mouse micronucleus test, and the in vivo/in vitro rat UDS assay. There was a small (about
2-fold) increase in mutatlon in the in vitro mouse lymphoma assay in the presence of metabolic
activation.

Impairment of Fertility: Rosiglitazone had no effects on mating or fertility of male rats
given up to 40 mg/kg/day (approximately 116 times human AUC at the maximum recommended
human daily dose). Rosiglitazone altered estrous cyclicity (2 mg/kg/day) and reduced fertility
(40 mg/kg/day) of female rats in association with lower plasma levels of progesterone and
estradiol (approximately 20 and 200 times human AUC at the maximum recommended human
daily dose, respectively). No such effects were noted at 0.2 mg/kg/day (approximately 3 times
human AUC at the maximum recommended human daily dose). In monkeys, rosiglitazone
(0.6 and 4.6 mg/kg/day; approximately 3 and 15 times human AUC at the maximum
- recommended human daily dose, respectively) diminished the follicular phase rise in serum
estradiol with consequential reduction in the luteinizing hormone surge, lower luteal phase
progesterone levels, and amenorrhea. The mechanism for these effects appears to be direct
inhibition of ovarian steroidogenesis.

Animal Toxicology: Heart weights were increased in mice (3 mg/kg/day), rats (5 mg/kg/day),
and dogs (2 mg/kg/day) with rosiglitazone treatments (approximately 5, 22, and 2 times human
AUC at the maximum recommended human daily dose, respectively). Morphometric
measurement indicated that there was hypertrophy in cardiac ventricular tissues, which may be
due to increased heart work as a result of plasma volume expansion.

Pregnancy: Pregnancy Category C: There was no effect on implantation or the embryo
with rosiglitazone treatment during early pregnancy in rats, but treatment during mid-late
gestation was associated with fetal death and growth retardation in both rats and rabbits.
Teratogenicity was not observed at doses up to 3 mg/kg in rats and 100 mg/kg in rabbits
(approximately 20 and 75 times human AUC at the maximum recommended human daily dose,
respectively). Rosiglitazone caused placental pathology in rats (3 mg/kg/day). Treatment of rats
during gestation through lactation reduced litter size, neonatal viability, and postnatal growth,
with growth retardation reversible after puberty. For effects on the placenta, embryo/fetus, and
offspring, the no-effect dose was 0.2 mg/kg/day in rats and 15 mg/kg/day in rabbits. These

- no-effect levels are approximately 4 times human AUC at the maximum recommended human
daily dose.

There are no adequate and well-controlled studies in pregnant women. AVANDIA should not
be used during pregnancy unless the potential benefit justifies the potential risk to the fetus.

Because current information strongly suggests that abnormal blood glucose levels during
pregnancy are associated with a higher incidence of congenital anomalies as well as increased
neonatal morbidity and mortality, most experts recommend that insulin monotherapy be used
during pregnancy to maintain blood glucose levels as close to normal as possible.

Labor and Delivery: The effect of rosiglitazone on labor and delivery in humans is not known.



Nursing Mothers: Drug-related material was detected in milk from lactating rats. It is not
known whether AVANDIA is excreted in human milk. Because many drugs are excreted in
human milk, AVANDIA should not be administered to a nursing woman.

ADVERSE REACTIONS

In clinical trials, approximately 4,600 patients with type 2 d1abetes have been treated with
AVANDIA; 3,300 patients were treated for 6 months or longer and 2,000 patients were treated
for 12 months or longer.
Trials of AVANDIA as Monotherapy and in Combination With Other Hypoglycemic
Agents: The incidence and types of adverse events reported in clinical trials of AVANDIA as
monotherapy are shown in Table 7. |

Table 7. Adverse Events (=5% in Any Treatment Group) Reported by Patients in
Double-blind Clinical Trials With AVANDIA as Monotherapy

Preferred Term - AVANDIA Placebo Metformin Sulfonylureas*
Monotherapy
N =2526 N =601 N =225 N =626
% % % %
Upper respiratory
tract infection 9.9 8.7 8.9 7.3
Injury 7.6 43 7.6 6.1
Headache 5.9 5.0 8.9 5.4
Back pain 4.0 3.8 40 5.0
Hyperglycemia 3.9 5.7 4.4 8.1
Fatigue 3.6 ' 5.0 4.0 1.9
Sinusitis 3.2 4.5 53 3.0
Diarrhea 2.3 3.3 15.6 3.0
Hypoglycemia 0.6 0.2 1.3 5.9

"Includes patients receiving glyburide (N = 514), gliclazide (N = 91) or glipizide (N = 21).

There were a small number of patients treated with AVANDIA who had adverse events of
anemia and edema. Overall, these events were generally mild to moderate in severity and usually
did not require discontinuation of treatment with AVANDIA.

In double-blind studies, anemia was reported in 1.9% of patients receiving AVANDIA
compared to 0.7% on placebo, 0.6% on sulfonylureas, and 2.2% on metformin. Edema was
reported in 4.8% of patients receiving AVANDIA compared to 1.3% on placebo, 1.0% on
sulfonylureas, and 2.2% on metformin. Overall, the types of adverse experiences reported when
AVANDIA was used in combination with a sulfonylurea or metformin were similar to those
- during monotherapy with AVANDIA. Reports of anemia (7.1%) were greater in patients treated



with a combination of AVANDIA and metformin compared to monotherapy with AVANDIA or
in combination with a sulfonylurea.

Lower pre-treatment hemoglobin/hematocrit levels in patients enrolled in the metformin
combination clinical trials may have contributed to the higher reporting rate of anemia in these
studies (see ADVERSE REACTIONS, Laboratory Abnormalities, Hematologic).

In 26-week double-blind studies, edema was reported with higher frequency in the
AVANDIA plus insulin combination trials (insulin, 5.4%; and AVANDIA in combination with
insulin, 14.7%). Reports of new onset or exacerbation of congestive heart failure occurred at
rates of 1% for insulin alone, and 2% (4 mg) and 3% (8 mg) for insulin in combination with
AVANDIA (see WARNINGS, Cardiac Failure and Other Cardiac Effects).

In postmarketing experience with AVANDIA, adverse events potentially related to volume
expansion (e.g., congestive heart failure, pulmonary edema, and pleural effusions) have been
reported.

Hypoglycemia was the most frequently reported adverse event in the fixed-dose insulin
combination trials, although few patients withdrew for hypoglycemia (4 of 408 for AVANDIA
plus insulin and 1 0of 203 for insulin alone). Rates of hypoglycemia, confirmed by capillary blood
glucose concentration <50 mg/dL, were 6% for insulin alone and 12% (4 mg) and 14% (8 mg)
for insulin in combination with AVANDIA.

Laboratory Abnormalities: Hematologic: Decreases in mean hemoglobin and hematocrit
occurred in a dose-related fashion in patients treated with AVANDIA (mean decreases in
individual studies up to 1.0 gram/dL hemoglobin and up to 3.3% hematocrit). The time course
and magnitude of decreases were similar in patients treated with a combination of AVANDIA
and other hypoglycemic agents or AVANDIA monotherapy. Pre-treatment levels of hemoglobin
and hematocrit were lower in patients in metformin combination studies and may have
contributed to the higher reporting rate of anemia. White blood cell counts also decreased
slightly in patients treated with AVANDIA. Decreases in hematologic parameters may be related
to increased plasma volume observed with treatment with AVANDIA. ‘

Lipids: Changes in serum lipids have been observed following treatment with AVANDIA
(see CLINICAL STUDIES). . '

Serum Transaminase Levels: In clinical studies in 4,598 patients treated with
AVANDIA encompassing approximately 3,600 patient years of exposure, there was no evidence
of drug-induced hepatotoxicity or elevated ALT levels. '

In controlled trials, 0.2% of patients treated with AVANDIA had reversible elevations in ALT
>3X the upper limit of normal compared to 0.2% on placebo and 0.5% on active comparators.
Hyperbilirubinemia was found in 0.3% of patients treated with AVANDIA compared with 0.9%
treated with placebo and 1% in patients treated with active comparators.

In the clinical program including long-term, open-label experience, the rate per 100 patient
years exposure of ALT increase to >3X the upper limit of normal was 0.35 for patients treated
with AVANDIA, 0.59 for placebo-treated patients, and 0.78 for patients treated with active
comparator agents.



In pre-approval clinical trials, there were no cases of idiosyncratic drug reactions leading to
hepatic failure. In postmarketing experience with AVANDIA, reports of hepatic enzyme
elevations 3 or more times the upper limit of normal and hepatitis have been received (see
PRECAUTIONS, General, Hepatic Eﬁ‘ects).

DOSAGE AND ADMINISTRATION

The management of antidiabetic therapy should be individualized. AVANDIA may be
administered either at a starting dose of 4 mg as a single daily dose or divided and administered
in the morning and evening. For patients who respond inadequately following 8 to 12 weeks of
treatment, as determined by reduction in FPG, the dose may be increased to 8 mg daily as
monotherapy or in combination with metformin. Reductions in glycemic parameters by dose and
regimen are described under CLINICAL STUDIES. AVANDIA may be taken with or without
food.

Monotherapy: The usual starting dose of AVANDIA is 4 mg administered either as a single
dose once daily or in divided doses twice daily. In clinical trials, the 4 mg twice daily regimen
resulted in the greatest reduction in FPG and HbAlc.

Combination Therapy: When AVANDIA is added to existing therapy, the current dose of a
sulfonylurea, metformin, or insulin can be continued upon initiation of AVANDIA therapy.

Sulfonylurea: When used in combination with sulfonylurea, the recommended dose of
AVANDIA is 4 mg administered as either a single dose once daily or in divided doses twice-
daily. If patients report hypoglycemia, the dose of the sulfonylurea should be decreased.

Metformin: The usual starting dose of AVANDIA in combination with metformin is 4 mg
administered as either a single dose once daily or in divided doses twice daily. It is unlikely that
the dose of metformin will require adjustment due to hypoglycemia during combination therapy
with AVANDIA.

Insulin: For patients stabilized on insulin, the insulin dose should be continued upon
initiation of therapy with AVANDIA. AVANDIA should be dosed at 4 mg daily. Doses of
AVANDIA greater than 4 mg daily in combination with insulin are not currently indicated. It is
recommended that the insulin dose be decreased by 10% to 25% if the patient reports
hypoglycemia or if FPG concentrations decrease to less than 100 mg/dL. Further adjustments
should be individualized based on glucose-lowering response.

Maximum Recommended Dose: The dose of AVANDIA should not exceed 8 mg daily, as
a single dose or divided twice daily. The 8 mg daily dose has been shown to be safe and effective
in clinical studies as monotherapy and in combination with metformin. Doses of AVANDIA
greater than 4 mg daily in combination with a sulfonylurea have not been studied in adequate and
well-controlled clinical trials. Doses of AVANDIA greater than 4 mg daily in combination with
insulin are not currently indicated.

AVANDIA may be taken with or without food

No dosage adjustments are required for the elderly.



No dosage adjustment is necessary when AVANDIA is used as monotherapy in patients with
renal impairment. Since metformin is contraindicated in such patients, concomitant
administration of metformin and AVANDIA is also contraindicated in patients with renal
impairment.

Therapy with AVANDIA should not be initiated if the patient exhibits clinical evidence of
active liver disease or increased serum transaminase levels (ALT >2.5X upper limit of normal at
start of therapy) (see PRECAUTIONS, General, Hepatic Effects and CLINICAL
PHARMACOLOGY, Special Populations, Hepatic Impairment). Liver enzyme monitoring is
recommended in all patients prior to initiation of therapy with AVANDIA and periodically
thereafter (see PRECAUTIONS, General, Hepatic Effects).

There are no data on the use of AVANDIA in patients younger than 18 years; therefore, use of
AVANDIA in pediatric patients is not recommended.

OVERDOSAGE .

Limited data are available with regard to overdosage in humans. In clinical studies in
volunteers, AVANDIA has been administered at single oral doses of up to 20 mg and was
well-tolerated. In the event of an overdose, appropriate supportive treatment should be initiated
as dictated by the patient’s clinical status.

HOW SUPPLIED _

Tablets: Each pentagonal film-coated TILTAB tablet contains rosiglitazone as the maleate as
follows: 2 mg—pink, debossed with SB on one side and 2 on the other; 4 mg-orange, debossed
with SB on one side and 4 on the other; 8 mg-red-brown, debossed with SB on one side and 8 on
the other.

2 mg bottles of 30: NDC 0029-3158-13

2 mg bottles of 60: NDC 0029-3158-18

2 mg bottles of 100: NDC 0029-3158-20

2 mg bottles of 500: NDC 0029-3158-25

2 mg SUP 100s: NDC 0029-3158-21

4 mg bottles of 30: NDC 0029-3159-13
4 mg bottles of 60: NDC 0029-3159-18
4 mg bottles of 100: NDC 0029-3159-20
4 mg bottles of 500: NDC 0029-3159-25
4 mg SUP 100s: NDC 0029-3159-21

8 mg bottles of 30: NDC 0029-3160-13

8 mg bottles of 100: NDC 0029-3160-20
8 mg bottles of 500: NDC 0029-3160-25
8 mg SUP 100s: NDC 0029-3160-21 |



STORAGE
Store at 25°C (77°F); excursions 15°-30°C (59°-86°F). Dispense in a tight, light-resistant
container.
AVANDIA and TILTAB are registered trademarks of GlaxoSmithKline.
DATE OF ISSUANCE MAR. 2003
©2003, GlaxoSmithKline
All rights reserved.
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MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
. Public Health Service

Food and Drug Administration

Center For Drug Evaluation and Research

DATE: February 26, 2003

FROM: David G. Orloff, M.D.
Director, Division of Metabolic and Endocrine Drug Products

TO: NDA 27-072/8-004
- Avandia (rosiglitazone maleate)
New indication for combined use with insulin

SUBJECT: NDA review issues and recommended action

Background

NDA 21-071/S-004 was originally submitted on 2-7-00 and included the efficacy’and safety data
from two 6-month trials comparing the effect of rosiglitazone (R) to placebo (pbo) in patients not
adequately controlled on insulin alone. The Sponsor proposed an indication for combined use of
~2nd insulin. The addition of R was effective in lowering HbAIc and insulin
requirments relative to pbo, by a mean ~1 percentage unit actoss the two trials. The safety
experience showed that the combination was franght with greater risk for adverse events
associated with fluid accumulation, including edema and CHF, than was insulin alone. The
application received an “approvable” action; changes to the label were effected to convey
warnings about the potential adverse cardiac effects of the combination. Before the application
could be approved and a new indication granted, the Sponsor was required to address prospective

" identification of those at increased risk for the complications, preventive strategies, and.

management of events related to flnid accumulation, should they occur. In addition, the sponsor

was asked 1o discuss possible mechanisins accounting for the fluid accumulation, which is a
known effect of the TZD class. ST

On 8-26-02, the sponsor submitted a complete response to the AE letter which did address the
issues above. The application included the safety and efficacy data from two additional 6-month
studies of R vs. pbo in addition to background insulin therapy. The first (085) was a study of
insulin dose-sparing (as opposed to efficacy per se) and the second (136) was an efficacy and
safety study in poorly controlled diabetics with pre-dialysis renal insufficiency.

Avandia, as well as other TZDs, is known to cause fluid accumulation, manifest as edema, or
signs and symptoms of overt CHF. Both Actos and Avandia are so labelled. It is also clear,
from studies with both drugs, that the combination of TZD plus insulin is associated with a
higher frequency of events related to fluid retention (and/or overall cardiac AEs potentially
related to fluid accumulation) than insulin alone. One hypothesis that has been advanced is that
the insulin sensitizer, as it were, simply exacerbates the effect of insulin to cause salt and water
retention via renally mediated mechanisms. The current submission, which expands the

NDA #21-071/5-004

Drug: Avandia

Proposal: Combination use with insulin
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controlled experience with Avandia in combination with insulin, does not contradict earlier

findings, but does provide further information that in the majority of cases, effects attributable to /”/

fluid accumulation are gradual in onset, mild in severity, manageable, reversible, and may, in
part, be obviated by exclusion of patients with prior cardiac histories and by limiting the dose of
Avandia to 4 mg. ‘

Clinical

Efficacy and safety findings

The original trials submitted in support of this indication (082, 095) were parallel group, fixed
dose trials (pbo, 4, 8 mg R added to insulin). These have been reviewed previously.

Study 085 was a forced-titration study in which patients received 4 mg daily for the first 8 to 12
weeks and then received 8 mg daily for the duration. The majority of patients were up-titrated to
8 mg. Thus the efficacy data have not been pooled with the 4 mg efficacy data proposed in the
label in the section describing insulin-R combination therapy. Furthermore, as stated above, this.
was not a study designed to assess effects on glycemic control, but rather on insulin
requirements. Indeed, in Study 085 the addition of R was effective in this regard and did effect
an approximate 0.5% mean reduction in HbA 1¢ relative to pbo. Significantly, in this trial in
which glucometer-generated home blood glucose measurements were not collected, the
percentage of patients reporting hypoglycemia was similar between the two treatment groups
(~14% pbo, ~17% R). In this study, the rates of edema were similar between the two groups
(~15% R, ~12% pbo), consistent with the small numerical differences in total cardiovascular
adverse events--a composite that includes CHF » hypertension, bundle branch block, atrial
fibrillation, palpitations, tachycardia, angina, and MI—(10 events Pbo-+insulin; 13 events
R+insulin) and CHF (1 pbo; 3 R). Only 2 patients withdrew due to CHF, one in each treatment
group. Overall, about 10% of R-insulin combination patients experienced a cardiovascular AE,
the majority of which were not serious.

- Study 136 was in patients with pre-dialysis renal insufficiency. This was another forced-titration

study in which about half of the ~100 R-treated patients received 8 mg daily after the first 8 to
12 weeks. The efficacy of the combination was similar to that seen in other trials (~0.5% HbAlc
reduction relative to pbo). Hypoglycemia occurred at about double the rate in the combination
therapy group than in the insulin-alone group (22% vs. 11%) though virtually all instances were
mild to moderate in severity and readily managed by insulin dose adjustments. Likewise, edema
occurred with double the frequency among those treated with R plus insulin relative to insulin

. alone (20% vs. 10%) and 5 patients in the R group withdrew due to edema. Significantly, in this

patient population at increased risk for CV events (and confirmed by rates of CV AEs increased
overall), the rates of all cardiovascular events--same as composite above—(13% pbo, 11% R)
and CHF (~3% for pbo and R) were not different between treatment groups. Note that edema is
not included in the CV composite. :

Identification of patients at risk

The sponsor presents tables of the incidence of edema and CHF across the double-blind clinical
trials database for R, showing that 1) the risk of CHF for R monotherapy or in combination with
metformin or SFU is low (< <1%) and not different from placebo or from monotherapy with
metformin or SFU. By contrast, rates of CHF when R is added to insulin (particularly at the 8
NDA # 21-071/S-004
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mg dose) exceed those with insulin alone (2.5% vs. 1 %). This is not new information.
Likewise, 15% of patients treated with the combination developed edema compared to 5%
treated with insulin alone.

The sponsor notes that use of insulin is itself a risk factor for prevalent and incident CHF, as are
age, duration of diabetes, ischemic heart disease, and renal insufficiency. The use of insulin thus
marks a population with a risk of edema and CV event greater than those in the populations
treated with oral agents alone. This is borne out in the adverse event data across the different
Avandia trials, summarized in the submission. The implication is that patients inadequately
controlled on insulin, in whom the addition of a TZD may have therapeutic benefit, there must be
an expectation of a risk of edema, and potentially CHF due in part to the TZD themselves and to
the increased susceptibility of the patient population to these events in the first place.

There were two deaths in one study, one each on placebo and R, and 3 deaths in the second
study, one during the run in. Both other patients were in the R group and had significant
histories of CAD and CHD.

Summary

On balance, while the signal of increased risk for edema, CHF, and other CV adverse events
persits in these follow up trials (indeed, there was no expectation that it was a fluke of the earlier
trials and would disappear in subsequent studies), a strategy of careful patient selection (e.g., no
history of cardiac compromise), judicious titration, and monitoring may obviate some of the
fluid-related AEs of the combination. Approximately 10% of patients treated with rosiglitazone
and insulin experienced cardiac AEs across the trials to date. The majority of events are non-
serious. Furthermore, with fluid accumulation leading to edema as the premonitory event in
most patients, the potential CV nsks of R alone and in combination with insulin are monitorable
and manageable.

Comparative cardiac safety data, studies 082, 095, 085, 136 (from JZ)

Study 082 and 095 pooled : 085 and 136 pooled

Placebo Rosi Placebo Rosi
N , 203 408 248 250
Cardiac Aes 10 43 24 25
CHF 2 10 5 8
MI ' 0 : 2 1 3
Cardiac arrest 0 2 0 1
Labeling

Final labeling for the supplement has been negotiated and will be attached to the action letter in
DFS.
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. Public Health Service
DEPARTMENT OF HEALTH & HUMAN SERVICES Food and Drug Administration

-Memorandum -

FEB 7 2o
Date: 11/29/00

From: Saul Malozowski
Medical Team Leader

Subject: Avandia, ros1ghtazone (NDA 21071-S004). Team leader recommendations:
Avandia in combination with insulin.

To: David Orloff
Division Director, DMEDP

Efficacy

Two double blind placebo controlled studies (n~600) of 26 weeks duration, support the
claim that Avandia in combination therapy with insulin at daily doses of 4 mg / /s
results in improvement of glycemic control in patients poorly controlled on insulin alone.
Statistically significant improvements in HbA1C compared to the placebo treated groups
were seen in subjects receiving Avandia. Similar changes were seen in fasting plasma
glucose (FPG) levels. The relative decrease in median HbA1C compared to the placebo-
treated group ranged between 0.5% t0.0.8% (study 095, 4 and 8 mg, once a daily dosing
respectively) and 0.7% to 1.3% (study 082, 4 and 8 mg in divided dosing respectively).
There was not a difference in HbA1C improvement between the 4 and 8 mg doses given
once daily (p<0.066). Similar dosing divided into two daily doses appear to be more
effective than once a day dosing (4 mg OD= 05%, 4 mg QD=0.7%, 8 OD=0.8% and 8 mg
QD=1.3%). These results, however, being from two distinct clinical trials, although
strongly suggestive of a difference in efficacy between twice and once a day dosing, do
not fully clarify this issue.

As in previous studies with Avandia (either in monotherapy or in combination)
improvements in FPG appeared to be maximal after 8 to 12 weeks of therapy while

© maximal changes in HbA1C were delayed and not seen until 12 to 26 weeks. The efficacy

of the Avandia and insulin combination therapy was maintained during the 26-week
study period.

Avandia treatment also resulted in reductions in insulin needs.

Subgroup analyses showed that the Avandia’s efficacy in combination with insulin was
independent of age in subjects younger or older than 65 years old. As previously shown,
female patients, overweight patients (BMI > 27kg/m2) and patients poorly controlled at
the start of therapy, FBG (= 200mg/dL) or HbA1C (> 9%), showed greater treatment
effects, measured as a median decrease in HbA1C.



ST

Safety

The disease progression in patients in these studies was longer than in previous studies
(~18 years vs ~4 years (monotherapy) or ~8 years (combination with metformin). The
randomization (2:1 for Avandia) was balanced and the controlled group was similar to the
Avandia treated groups. The two supporting studies of combination therapy with Avandia
and insulin showed, in order of frequency, the following adverse events: hypoglycemia
(53% -71%), anemia (4%-17%), edema (2%-10%), hyperlipidemia (1% to 9%), weight
gain (0%-7%), dyspnea (4%-5%, study 082 only) and cardiac failure (2%-4%, study 095 -
only). The approximated time of exposure to Avandia in the controlled part of the studies
was 200 patient/years for a total of ~400 subjects for 26 weeks. Due to the study design

~ the patients years for patients treated with insulin and placebo was ~100 with ~200

patients treated for 26 weeks.

Deaths

All four deaths in the studies occurred only in subjects receiving Avandia. No deaths
were tallied in the control group. One case was related to a hypoglycemic episode,
another to a MI, a third a case was attributed to a ruptured aneurysm and the fourth was
secondary to a stroke.

Because in these studies Avandia has been shown to act in an additive manner in
reducing glucose levels, it is clear that the reported death associated with hypoglycemia,
could be clearly attributed to Avandia. The report in this case indicates that the patient
was not eating properly and this may have further precipitated his demise. I think this
scenario will indeed repeat itself during Avandia marketing because this is a common
occurrence in subjects with diabetes.

bAll other deaths may have been triggered by Avandia. Avandia is known to induce fluid

retention and intravascular expansion. All three episodes could, in part, be explained by
these mechanisms. Aftribution, however, is difficult to determine.

Six more deaths were reported in the extension studies. Four of them were cardiac in
nature (two cardiac failures, one arthythmia, and one cardiac arrest). An additional case
was secondary to an intracranial hemorrhage and the sixth report was due to a hepatic
neoplasm.

It is not possible to clearly attribute the deaths in the controlled and open label parts of
these studies to Avandia.

Withdraws and serious adverse events

In study 082 withdraws were almost four times more frequent in patients receiving
Avandia at either dose when compared to the control group. Only two patients on
placebo abandoned the study while a total of 15 subjects on Avandia did.

In study 095, four patients in the control group withdrew while 14 patients on Avandia
did (three times more frequent for the Avandia treated subj ects) Nine of these patients
were receiving the 8-mg dose of Avandia.




explanation for the anemia. This has not been explored in humans. Both the observation
of reductions in Hb and leukocyte counts support this alternative hypothesis.

I think, that the label could properly reflect the changes observed in Hb levels.

Edema

Both insulin and Avandia in monotherapy are known to be associated with the
development of edema. In combination therapy the increased incidence of edema was
additive and dose related. As previously stated patients with edema had an increased
incidence of concurrent anemia (9/59=15%). In addition, patients with edema had an
increased incidence of concurrent adverse cardiac events (7/59=12%.)

The sponsor has not properly addressed the mechanism leading to edema, although
thousand of patients have been exposed to Avandia. Although mechanistic studies are
not required by the Agency for drug approval, I strongly believe that the sponsor should
clarify this issue as soon as possible, to provide a better understanding of this process and
a better basis for the treatment of this common adverse reaction. -

Hyperlipidemia : .

Small increases in total cholesterol, LDL-cholesterol and HDL-cholesterol were seen
with combination therapy with Avandia and insulin. These resulted in minimal changes in
the ratios of total cholesterol/HDL-cholesterol and LDL-cholesterol/HDL-cholesterol. At
the same time, small decreases in free fatty acids and mixed changes in serum
triglycerides were seen with combination therapy with Avandia and insulin.

Tt seems that despite the While improvements in glucose control, HbA1C levels and

“markers of insulin sensitivity are usually accompanied by improvements n lip'id profiles,

Avandia’s pharmacological characteristics do not lead to benefits in this arena.

Weight Increase

Both insulin and Avandia in monotherapy are associated with weight increase.
Combination therapy of Avandia and insulin, however, results in additive weight gain. -
The incidence of weight increase was dose related and the mean weight of patients on
combination therapy continued to increase throughout the studies. This was previously
observed in monotherapy studies and in combination of Avandia with other oral
hypoglycemic agents.

Contrary to the plateau observed in the control of HbA1C that may show deterioration
with time, weight gain continues to accrue during treatment with Avandia.

Little attention has been given by the academic community and the heath care
professionals to this troublesome finding. Although everybody recognizes the need to
obtain better glucose control, it is not known how much this weight increment may over
time, negatively impact on the cardiovascular health of patients treated with this
compound. Similar concerns should be raised for other compounds in this class that lead
to significant weight gain. The sponsor has not characterized the nature of this weight
gain with Avandia. We still do not know where the fat is accumulated. This knowledge
is critical to the risk and benefit assessment, particularly in patients prone to
atherosclerosis and cardiac problems.

The mean weight increase in the double blind phase of the studies ranged from 4 to 7kg,
while individual weight gains as high as 27.5kg were seen. It is important to note that all



currently approved antidiabetic drugs stress in the label the need to initiate therapy with
the diet and exercise (it is implicit that weight reductions will ensue). However,
treatment with Avandia results in weight gain. '

In these clinical studies weight gain wés associated with edema and anemia, but it was
not predictive of risk for cardiac failure. Out of the 23 patients with the largest weight
gain in these studies 12/23=53% had edema, 5/23=22% had anemia but none had cardiac
failure.

Cardiac Related Events :
There was a marked increase in total adverse cardiac events, serious adverse cardiac

_ events, and adverse cardiac events leading to withdrawal in patients on insulin and

Avandia combination therapy compared to insulin alone (14 % vs < 5%respectively).
Most of the cardiac events involved cardiac failure. In the double blind part of the study
cardiac failure was seen with Avandia 5/ 100 pt-years vs insulin alone 2/100 pt-years.

There was a significant increase in the incidence of arrhythmias in the patients on insulin
and Avandia combination therapy compared to insulin alone. Patients at highest risk of
cardiac events were older, had a longer duration of diabetes and were on the higher 8mg
daily dose of Avandia. The maj ority of patients on combination therapy (18/24=T75%)
who developed heart failure had predisposing risk factors (history of congestive heart
failure, cardiac ischemia, edema, or left ventricular hypertrophy), but they represent only
18/200=9% of the patients with one or more predisposing cardiovascular risk factors.

Tt is important to stress that patients with CHF staged as >NY2 were excluded from these

studies. T/

-~
,,,,, L _ /. Wedo
not know whether patients in the control group had a similar degree of predisposing
cardiac factors, but the randomization should have addressed this issue. '

Hepatic Events ‘

The findings of these studies do not add to the current understanding of this issue in
patients with diabetes treated with Avandia. The changes recently implemented in this
section by the division properly reflect what we have learned from review of data
submitted by the sponsor and from postmarketing reports.

Summary _

Avandia in combination with insulin significantly decreases HbAIC levels when .
compared to patients receiving insulin alone. These effects are seen after several weeks
of treatment and the effectiveness of the drug appears to plateau with time. At the same
time this improvement in glucose control is accompanied with significant weight
increase, anemia, and edema. The weight gain is seen early on during therapy and there
is no indication that there is plateau effect. Patients continue to gain weight throughout
the study. The location of this fat accumulation remains to be elucidated. A similar
pattern of the increase in reports of anemia with time also emerged from the studies.
Hypoglycemia was more frequent in patients treated with Avandia. No hepatic adverse
events emerged throughout the studies. '



The effects on lipids appeared to be neutral. The rate of patient withdrawals from the
studies as well as the number and severity of adverse events were also more frequent in
the Avandia treated group. However of greater concern was the more than doubling in
the incidence of congestive heart failure in patients receiving Avandia and the reports of
cardiac arrhythmias only in the Avandia treated group. Deaths during the blinded and
open label parts of the study were clustered in the Avandia treated group, but it is not
possible to establish a cause and effect relationship from the available data.

Recommendations ' o ‘

1 recommend not approving this application. Although the sponsor has shown that
Avandia is effective in providing better glucose control when added to insulin, the safety
information that emerged from the studies is quite troublesome. The data indicate that
the risks of using this combination outweigh the limited benefits offered by glucose
control.

My recommendation does not imply that this balance of risks and benefits is similar for
all patients that may need this combination, but I think that an approval will provide a
false sense of security. Attempts to label this drug for its use with insulin will fail to
convey all the risks that emerged during the clinical trials. In this context, and because
the drug is currently available and physicians can, despite the lack of an approved
indication, prescribe Ayandia in combination with insulin, it is imperative to modify the
current label. This update should convey what has been learned from these studies.

We should also consider requesting the sponsor to send a Dear Dr. letter to communicate
this information.
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REVIEW SUMMARY

The thiazolidinedione rosiglitazone maleate (Avandia) has been approved for the treatment of
patients with type 2 diabetes mellitus as monotherapy and as combination therapy with
sulfonylureas and metformin. On 2/7/00, the sponsor had submitted an application for the
treatment of diabetes mellitus with combination insulin and rosiglitazone. This application had
indicated an increased risk of cardiovascular events and the application was deemed
“approvable.” The sponsor submitted two additional 26-week studies in patients treated with
combination rosiglitazone and insulin. The sponsor requested an indication for combination
low dose rosiglitazone (4 mg) and insulin treatment in patients with type 2 diabetes.

The 2/7/00 NDA supplement submission had shown that combination therapy with rosiglitazone
and insulin was effective at improving HbA1C and fasting plasma glucose (FPG) in patients
inadequately controlled on insulin monotherapy (FPG>140mg/dL, HbA1C>7.5% and fasting C-
peptide >0.4ng/mL) in two 26-week studies (082, 095). The relative median decrease in HbA1C
compared to the placebo-treated group ranged from 0.5% to 1.3%, with the greatest
improvement in glycemic control in patients who received 8mg of rosiglitazone per day and
were dosed twice daily. However, combination therapy with rosiglitazone and insulin resulted
in an increased incidence of hypoglycemia, anemia, hyperlipidemia, edema, weight gain, and
cardiac events, including cardiac failure, ischemic heart disease and arrhythmias in the
combination therapy group compared to the placebo. The incidence of anemia, edema, weight
gain and cardiac failure was dose related. No increase in adverse cardiac events had been
previously reported in clinical trials with the other thiazolidinediones, troglitazone (Rezulin).
Four episodes of congestive heart failure were observed in patients treated with pioglitazone
(Actos) and insulin, and no episodes of heart failure in patients treated with placebo and insulin.
The incidence of the non-cardiac adverse events had been previously seen with other
thiazolidinediones, though the incidence with combination therapy with insulin was
substantially higher than seen with rosiglitazone monotherapy or combination therapy with
rosiglitazone and other oral antidiabetic agents. Because of the cardiac adverse events, the
indication for combination rosiglitazone and insulin therapy was deemed “approvable” on
2/8/01. The FDA requested additional information regarding cardiovascular events and fluid
retention to support the benefit-risk assessment for the indication.

On 8/26/02, GSK submitted two European 26-week studies (085 and 136) which evaluated the
use of rosiglitazone with insulin. The mean age was higher (61 and 66, respectively), the -
duration of diabetes (13.4 and 14.6 years) was longer than in the prior studies, and patients in
Study 136 also had chronic renal failure. The mean age and known duration of diabetes mellitus

. were slightly sicker than in studies 082 and 095. Rosiglitazone was initially given at 4mg od

and the dose was increased to 8mg at 8 or 12 weeks. Both studies showed that combination
therapy with rosiglitazone and insulin was effective at lowering insulin dose and improving
HbAlc and FPG. Safety adverse effects of combination rosiglitazone and insulin included an
increased incidence of hypoglycemia, anemia, hyperlipidemia, edema, weight gain. The
percent of patients with hypoglycemia was increased in the patients treated with rosiglitazone
and insulin, but the rates were lower (about 20%) than in studies 082 and 095 (50-67%). A
slight increased risk of cardiac events, especially cardiac failure and myocardial infarction — but
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less than in studies 082 and 095 - was suggested in Study 085. The data suggest that
rosiglitazone may potentiate fluid retention, especially in susceptible individuals, and thus
exacerbate the risk of cardiac adverse events.

The sponsor also submitted additional analyses of the insulin combination data to identify ‘
potential risk factors for fluid-related adverse events, hypotheses regarding mechanism(s) of

~ thiazolidinedione-related fluid retention, and evaluation of clinical management of

thiazolidinedione-induced fluid retention. The sponsor requested a limited indication for the

* low dose (4mg) of rosiglitazone in combination with insulin and provided labeling which

incorporates the safety information from studies 082 and 095 for both the 4mg s of
rosiglitazone. ' "

In conclusion, patients with type 2 diabetes mellitus who are treated with rosiglitazone and
msulin are at increased risk of cardiac adverse events, as has been shown by these three studies.
The risk may be lower with the lower dose of Avandia, though it still persists.
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INTRODUCTION

Rosiglitazone maleate (Avandia) is a member of the thiazolidinedione class of oral antidiabetic
agents. Thiazolidinediones improve glycemic control by increasing insulin sensitivity, thereby
decreasing insulin resistance, which is a common feature of type 2 diabetes. Rosiglitazone has
been approved in the US as an adjunct to diet and exercise for the treatment of type 2 diabetes. It
has been approved as monotherapy, as well as combination therapy with metformin or
sulfonylureas. An NDA supplement prewously submitted (2/7/00) presented two pivotal studles
(082, 095) for the combination rosiglitazone and insulin indication.

Combination therapy with rosiglitazone and insulin was effective at improving HbA1C and
fasting plasma glucose (FPG) in patients inadequately controlled on insulin monotherapy
(FPG>140mg/dL, HbA1C>7.5% and fasting C-peptide >0.4ng/mL) in two 26-week studies
(082, 095). The relative median decrease in HbA1C compared to the placebo-treated group
ranged from 0.5% to 1.3%, with the greatest improvement in glycemic control in patients who
received 8mg of rosiglitazone per day and were dosed twice daily. However, combination
therapy with rosiglitazone and insulin resulted in an increased incidence of hypoglycemia,
‘anemia, hyperlipidemia, edema, weight gain, and cardiac events, including cardiac failure,
ischemic heart disease and arrhythmias in the combination therapy group compared to the
placebo. The incidence of anemia, edema, weight gain and cardiac failure was dose related.
The cardiac adverse effects from Studies 082 and 095 are summarized in the table below from
Dr. William Lubas’s review of that NDA supplement. Among the patients treated with .
rosiglitazone and insulin who developed congestive heart failure, there were six patients treated
with rosiglitazone 8 mg and four patients treated with rosiglitazone 4 mg. Patients who were
more responsive to the combination insulin and rosiglitazone treatment appeared to be more at
risk for these complications.

Table 6: On-therapy Reports of Cardiovascular Events*
for OD and BD Regimens —
Rosiglitazone (RSG) in Combination with Insulin (INS),
Double-blind Population
RSGHINS Insulin
- IN=408 N =203

Cerebrovascular disorder

Eeripheral ischemia
Angina pectoris
Angina pectoris aggravated
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Cardiomegaly

1 0.2

—
o
(9,1

Total Patients' ' w/Cardiovascular AEs@3 105 {10

[* A patient could have move than one cardiovascular event

## Sorted by descending order of prefemed term frequency, RSG+INS - BD
i One patient (082.027.13978) also had an on-therapy AE

lof pulmonary edema which began 22 days after the onset

lof the on-therapy cardiac failure.
1 Patients counted only onee, regardless of number of preferred terms.
Data Source: ISS Table 4.2.4.2.a and 4.2.4.2.b; Appendix 4.0a2 Modified Table 8.11.4.10

ON THERAPY ADVERSE EVENTS IN THE DOUBLE BLIND POPULATION

Adverse Responders HbA1C>=0.7% NonResponders HbA1C<0.7%
Event RSG+INS | INS Relative % | RSGHINS [INS Relative % | %Resp/
N=204 | N=36 RSG+INS/ | N=197 N=162 RSGHINS/ | %NonRe
N | % N | % INS| N % | INS sponders -
Edema 39 119 |3 8 23 21 22 1.7
Anemia |27 |13 |1 |3 |47 17 2.3
23 1 |38 |H8 13 :
Wt gain 12 16 0 0 0 7
7 1|8 0 © 3
Total AEs |82 {40 |5 [14 {29 52 126 20 (12 2.1 1.5

Following this review, an “approvable” letter (2/7/01) was sent to the sponsor::

“Because of the observed increased incidence of cardiovascular adverse events in patients
treated with the combination of Avandia and insulin in the controlled trials reviewed as part of
supplement 004, including edema, dyspnea, congestive heart failure, and events related to
myocardial ischemia, additional studies and/or information are needed to address these safety
issues. Investigations of the mechanism(s) by which such events are precipitated, information
enabling prospective identification of patients at risk for such events, strategies for prevention,
and algorithms for clinical management of fluid overload and congestive heart failure in patients
using combination Avandia and insulin are all needed in order to permit safe and effective use
of these drugs in combination in the treatment of patients with Type 2 diabetes mellitus.”

Thus, the sponsor was asked to comment regarding the management of these risks and provide
an approach to manage fluid overload and congestive heart failure in patients on combination
rosiglitazone and insulin. At the time the increased risk of cardiac adverse effects was observed
with combination rosiglitazone and insulin treatment, there was no known association of
increased risk of cardiac adverse events with the other thiazolidinediones, troglitazone and
pioglitazone, which had both been approved for combination use with mnsulin. Subsequent
review of the controlled double blind clinical study data revealed that there were four cases of
congestive heart failure in combination pioglitazone and insulin therapy (two on 15 ing and two
on 45 mg of pioglitazone), but no cases in the group treated with insulin and placebo.

This NDA supplement presents two European double-blind pivotal studies 085 and 136 to
assess the safety and efficacy of rosiglitazone in combination with insulin in patients with type 2
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diabetes who are inadequately controlled by insulin monotherapy. Both studies were initiated
before 2/01.

In conclusion, safety concerns have been raised with combination therapy of rosiglitazone and
insulin, specifically in the areas of edema, weight gain, anemia, incidence of hypoglycemia, and
cardiac adverse effects. Three studies (082, 095, and now also 085) show an increased '
incidence of cardiac adverse effects with combination insulin and rosiglitazone therapy. At the
4 mg dose of rosiglitazone, there is no significant difference in the rates of emergent congestive
heart failure. Adverse cardiac effects, particularly myocardial infarction and congestive heart
failure, were seen in patients with previously both known and unknown cardiac disease, and
mostly at the higher dose of rosiglitazone (8 mg) but also at the lower dose of rosiglitazone.
Patients with type 2 diabetes mellitus are at significantly increased risk of cardiac disease.
Treatment of type 2 diabetes mellitus with combination rosiglitazone (4mg) and insulin may
result in a lower risk of cardiac adverse events, but the combination treatment of rosiglitazone
and insulin would have to be labeled to appropriately include this risk. The final risk benefit
analysis suggests that combination rosiglitazone and insulin treatment of patients with type 2
diabetes may be effective but adequately safe only with greater diligence.

EFFICACY REVIEW

Protocol 085-4 26 week randomized, double-blind multicenter study to evaluate the effects of -

rosiglitazone on insulin requirements in insulin treated type 2 diabetic patients
(33 European centers 5/9/00-6/21/01)

The primary objective of this study was to compare the effectiveness of rosiglitazone therapy in
reducing daily insulin requirements in patients with type 2 diabetes mellitus treated with
subcutaneous insulin, and the primary efficacy parameter was the percent change from baseline
in total daily insulin dose at week 26.

The study enrolled 277 patients between ages 36-79 years with type 2 diabetes receiving > 30
units of total insulin as at least twice daily injections for at least 3 months prior to baseline.
Subjects had to have fasting plasma glucose (FPG) < 180mg/dL. HbA1C specifically was not
an enrollment criterion. Patients with unstable or severe angina requiring continual nitrate
treatment for symptomatic relief, coronary insufficiency, or congestive heart failure (NYHA
class I to IV inclusive) were excluded. Patients with anemia, severe renal, or hepatic were
excluded. :

Males (54%) out numbered females. Most patients were Caucasian (99.6%). The average age of
patients was 61 years (range 36-79), with a smaller proportion of subjects over 65 years (40%)
in all treatment groups. The average duration of diabetes was 13.4 + 8.1 years in the insulin and
placebo group and slightly longer 14.6 +7.8 years in the insulin and rosiglitazone group.
Bascline HgbAlc was similar in the treatment groups (8 + 1). A total of 252 (79%) patients
completed the study, with a similar number of patients (20 to 24) withdrawing from each
treatment group. The mean baseline FPG was slightly higher in the insulin and rosiglitazone
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group 167.2 (152.3) mg/dl compared to the insulin and placebo group 157.2 (£50.8) mg/dl.
Bascline mean (£SD) total daily insulin dose was 63 (+30) in the insulin only group and 68
(+36) in the insulin and rosiglitazone group. At baseline both treatment groups received similar
numbers of insulin injections each day: 2.9 (1.1) in the insulin placebo group and 3.1 (1.1) in the
insulin and rosiglitazone group.

The study protocol divided patients into two treatment groups ie. Placebo or 2mg bid
rosiglitazone. At week 8 or week 12 the dose was increased to 4mg bid until the end of the study
(and stayed at this level in 90.4%). Patients with symptoms of congestive heart failure were
maintained on the 4mg dose longer. The dose could be reduced from 8mg to 4mg. The insulin
dose for all patients was maintained at the start of therapy and decreases in insulin dose were
done at study visits by 5 to 10% if glucose concentration fell below 90% of baseline or, '
<30mg/dl. Of note, the dose of rosiglitazone was introduced more slowly than in studies 082

and 095 and the insulin dose was also reduced more.

After 26 weeks of treatment, rosiglitazone reduced the mean total daily insulin dose by 16.5% - -

- {(p=0.0001) by 14.9 units and 32% of patients in the rosiglitazone group had a reduction 1n total

daily insulin dose of >30%, and only 15/137 patients (1 1%) reduced the number of injections
taken. No patients discontinued insulin therapy completely. Mean decrease in HbA1C was
0.07% in the rosiglitazone group at 26 weeks and there was an increase of HbAlc 0of 0.45% in -
the placebo group. '

Week 26 {87 with LOUF Pppulnfion)

“Frenimest Grougp

Tets -+ Phacelms Ins 2 RSG
(= 135 i =13Ti
Tinsulin (units)
Beseliss fevimetsis meon-88, Geonwirk 374 {3542, 3%4B} H0GEI8H0,63.28)
meain+BE)
Week 25 {Guometris wean-8E, Geomatric 321 {3008, 34 15) 6.6 (44,58, 18.66)
meain+SE) ) '
95 Chimge fom Buseling
iottls rein-SE, Grometds 0.3 {-10.3%, -£.23} ~23.5 (2523, -2LT5)
-11d, 52 -26.9, -
p-value =101 ARGHBE
Toifference fnmn phustho
adiusted mean differenes - -16.3
95¥%Cl - 205,322

svalue - D.000%
Tovt Smcas Betkian 18, TAbd: 121, J2,57G qendit B, Lutiag B4 Appodat O, Listitg L2

The percent change from baseline in insulin dose at week 26 is shown in the sponsor’s table
below. There was a slightly smaller percent change from baseline in insulin dose in those who
reverted to the rosiglitazone 4 mg dose after the 8 mg dose.
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The percent change from baseline to week 26 in total daily insulin dose for each center is shown
in the sponsor’s Figure 4 below. A greater percentage decrease in insulin dose is noted in the
group treated with rosiglitazone as compared to those treated with placebo. . The separation of
the two groups occurs mostly after 8 weeks, which is when the majority of the patients were

switched to rosiglitazone 8 mg in combination with the insulin.

Fipare 4 Percent Change fram Baseline in Total Daily Insulin Dose Over Tane (177
with LOCF Popaiation)

o
£
S
]
w
3
]
- ) ——inziPlac
@ A4 L
=4 —H—InsRSG
m
£ g
g
g 35
g .
Rl
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The reduction in total insulin is shown numerically the sponsor’s table 13 below. Though the

insulin dose was decteased over the course of the study, the number of insulin injections did not
change.

Tatle 13 Totad Bsulia Dose ot Exch Vight (ITT witl LOCF Populatinn}

Treattneit Gronp
bis + Plae - ins+ RSG
| in~ E?) {n » 137)

Insulin (Liaits)
Basdline (Mo 25133 43.04 53008 678354
Week J {Viean = 519} GLE 2957 63,25 35.5¢
Wik B {3hean 2 S0} . A+ 29.7% 822k 35461
Week 12 (W £ S1) 395432482 3R5%3a54
Week 38§ (Meeu & 8D) MBI 56.2%29.07
Week 20 (Moan £ 810 582£ 2949 53813807
Week 26 {(Mosa 2 5D) L SREENS 32942307
Lhanee Trom buretine o sweek 26 Mean £ SDY -39 437.63 ~§£9 4 17.62

Dale Sewpty et 13 TuRe 1202, Arprondic €, Lligg C1S

A third of the patients treated with insulin and rosiglitazone decreased the mean total daily
insulin dose by >30%.

Tahle 15 Proporilon of Patlents Who Had a Reduetlen In Mean Toral Dally Insulin
Dose {ITT with LOCF Papulation)

; Lrestrment Group

Iz Plac s+ NEG

fn w130y (w135
Teial Number of Patients oith no Rediction af%6) &2 {4¥6) 322343
Reduclion < 1% 27 (89,4} 1S9
Ragavtion 10 - -308% 280,13 24{27.5)
Rextuction 20. <3005 {00 22036.1)
RexInetivn 30 « <3084 4{29) 20{i36)
Reduction & - #5005 4425 H B2
Reduction 250% b W73
Tudsl Number of Patients sidih Redoctivn 2309 5§ {5.8} 33 (321}

Uiasa Soser Nodifiss 13 Tt T35 Rppendix T ladng O L2

Thus, it is not surprising that less than a third of the patients treated with insulin and
rosiglitazone had a reduction in HbAlc > 0.7%

Table 17 Praportion of Patienis Who Responded In HhALewith » Reduetion of
: 8:7% ve More STT with LOCK Popukstion)

Trenimens Grup

Ing = Plac Inz+ WEG

in =~ 335) fn-£20)
Number of Pafirnts with Reductim 21.7% a(%) HEY 3020
Resueting <B5% A2 R a3
Rodsction 1,5 « <0,3% G 1R
Padeution 0.7 « <§.0% ang 11T
Rechaelinn 1.40- <1.5% 4{303 [E{EIN))
Redoetion 1.5+ <2.0% 15y L3
Radepiing 22 3{is 224

Dt Shcee Rctiva 1 Ykl 123,108, Agpondin O, Lixing 1.1
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* Protocol 136-4 26 week randomized, double-blind multicenter placebo-controlled study to

evaluate the efficacy, safety, and tolerability of rosiglitazone with concurrent insulin therapy
and/or a sulfonylurea in type 2 diabetic patients with chronic renal failure (not on dialysis)
(47 European centers 7/30/99-6/07/01)

The primary objective of this study was to compare the efficacy of rosiglitazone with that of
placebo in combination with background insulin and/or a sulfonylurea in reducing HbAlc in
patients with type 2 diabetes mellitus and chronic renal failure (not on dialysis).

The study enrolled 294 patients (291 were randomized) between 35 and 80 years of age, with
type 2 diabetes mellitus (with FPG > 7 mmol/] and <12mmol/l) who had chronic renal failure
(not on dialysis) as defined by an estimated creatinine clearance (using the Cockcroft-Gault
equation) of <79 ml/min. Patients with unstable or severe angina requiring continual nitrate
treatment for symptomatic relief, coronary insufficiency, or congestive geart heart failure
(NYHA class I to IV inclusive) were excluded. Patients with anemia, severe renal, or hepatic
were excluded. :

Males (61%) outnumbered females. Most patients were Caucasian (97.6%). The average age of
patients was 66 + 7.7 (SD) years and the majority (59.7% overall and 62.2 % in the placebo
group and 57.2% in the rosiglitazone group) was over 65. The mean ( SD) duration of diabetes
was 14.6 £8.7 years (range 0-47 years), with a mean ( SD) baseline HbAlc in the placebo and
rosiglitazone groups of 8.3 £1.2 % and 8.2 £1.2%, respectively and a mean ( SD) baseline FPG.
of 170.8 £48.3 mg/dL and 174.1266.2 mg/dL respectively. There were no marked differences
between treatment groups in any of the baseline characteristics. At entry, 201 (69.1%) patients
had been treated with insulin alone, 71 (24.4%) with a sulfonylurea alone and 19 (6.5%) with
insulin and a sulfonylurea. The mean dose ( SD) of insulin at baseline, for all patients who took
insulin, was comparable between the treatment groups (56.5 +42.31 units/day in the placebo
group and 54.4 £39.87 units/day in the rosiglitazone group) (Section 11, Table 13.7.4A). A
higher sulfonylurea mean dose ( SD) in all patients who took a sulfonylurea, was found in
patients in the rosiglitazone group (192.2 +880.00). Mean BMI was 29.9kg/m” +5.2 (SD) range
17.0-50.4 kg/m*. The distribution of antidiabetic insulin and sulfonylurea therapy (gliclazide,
glibenclamide, glimepiride, glipizide; acarbose, tolbutamide, metformin hydrochloride,
repaglinide, gliquidone) were similar in the two treatment groups

The study protocol divided patients into two treatment groups placebo or rosiglitazone 4mg od.
The patient population was stratified by severity of renal failure (estimated using the Cockcroft-
Gault equation) at the screening visit (i.e. mild CrCl 60-79ml/min; moderate CrCl 30-59
ml/min; severe (CrCl < 29ml/min). If fasting capillary blood glucose > 6.1 mmol/l (measured
by glucometer) or if patients did not achieve adequate glycemic control at week 8 or 12, the
medication was increased to placebo bd or rosiglitazone 4mg bd. The dose of insulin or
suflonylurea could be reduced by the investigator if hypoglycemia occurred or if pronounced
edema or congestive heart failure occurred. Insulin or sulfonylurea could not be initiated after
entry to the study. The goal was to recruit >25% of patients into each stratum of severity of

11
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renal failure, but only 48 ( 16.7%) patients had severe renal failure at screening, with 138
(47.9%) patients with moderate and 93 (32.3%) patients with mild renal failure at screening.

After 26 weeks of treatment, rosiglitazone (4mg to 8mg/day) in combination with insulin and/or
a sulfonylurea was associated with a 0.5% decrease from baseline in HbA lc compared with -

placebo plus insulin and/or a sulfonylurea (p=0.0001). These results were similar despite the
degree of renal impairment at screening. Fasting plasma glucose decreased by 8+60 gm/dl in

the placebo group and by 32:+67 mg/dl in the rosiglitazone group. The decrease was statistically

significant in the patients with moderate renal failure at entry.
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As in Study 085, the greatest decrease in HgbAlc occurred after 8 weeks when the majority of
patients treated with rosiglitazone and insulin were on the 8 mg dose.

SUMMARY OF EFFICACY REVIEW

Rosiglitazone in combination therapy with insulin at daily doses of 8 mg (4 mg in a minority of
patients) improves glycemic control in patients previously poorly controlled on insulin. HgAle
in the rosiglitazone and insulin group decreased by 0.07% (versus 0.45% increase in the placebo
group) in study 085 with a modest (16.5%) decrease in the insulin requirement (the primary
efficacy variable) of 14.9 units. HgAlc decreased by 0.5% compared to the placebo groupin .
study 136. The major improvement in glycemia occurred after the 8 weekpoint when the dose -
of rosiglitazone was increased to 8 mg in the majority of patients. h

These decreases in HgAlc are lower than those that were observed in studies 082 and 095,
respectively. The relative decrease in median HbAlc compared to the placebo-treated group
was 0.5% to 0.8% (study 095) and 0.7% to 1.3% (study 082), for rosiglitazone 4 and 8 mg
doses. The lower efficacy in studies 082 and 136 may have reflected the somewhat older
population with longer duration of diabetes mellitus and more underlying disease, including
renal failure in study 0136. The conduct of the study, the slower introduction of rosiglitazone -
and maintenance of less strict glycemic control, may have also contributed to the lower efficacy.

SAFETY REVIEW

Protocol 085-4 26 week randomized, double-blind multicenter study to evaluate the effects of
rosiglitazone on insulin requirements in insulin treated type 2 diabetic patients

138 patients were exposed to rosiglitazone in this study, with 66% exposed for 180-270 days,
22% exposed for 91-180 days, and 12.3% exposed for 90 days or less. The majority of
patients(118/136, 86.8%) received rosiglitazone 8mg after 8 weeks of treatment and only 9.6%
(13/136) of the patients stayed on rosiglitazone 4mg. In 7 patients, the dose was not advanced
because of an adverse effect.

13 .
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The most commonly reported adverse events included hypoglycemia, edema, and
hypercholesterolemia.

Tuble 21 On-therapy Abverse Experiences Reporied by 25% of Patients in Any
Tresiment Group hy Prefereed Term {AR Raodomised Paticnis)

Treatmsint Group
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DEATHS
Two patients died durmg the study. One patient (PID 085.751.76932) was a 77 year old female

treated with insulin and placebo. The patient had had a history of atrial fibrillation since 1995 .
and died of a cerebral infarction approximately 5 months afier treatment with study drug. The
other patient (PID 085.813.76589) was a 66-year-old female treated with insulin and
rosiglitazone. Prior medical history had included hypertension and she had angina pectoris 3
months after the initiation of the study drug. During the cardiac catheterization, she had an
acute myocardial infarction and complete atrioventricular block, resulting in cardiorespiratory .
arrest and death. The investigator doubted the relation of these events and the study drug. The
association of the events with the patient’s underlying hypertension and combination
rosiglitazone and insulin cannot be excluded.

WITHDRAWALS ' :

The number of withdrawals due to adverse experiences was 12 (9.4%) in the insulin and
rosiglitazone group versus 6 (4.3%) in the insulin and placebo group. There were 6 withdrawals
due to cardiac events in the rosiglitazone and insulin group compared to 1 patient in the insulin
and placebo group. There was one withdrawal due to edema in each group, and there wee no -
withdrawals because of hepatic adverse events. A summary of patient withdrawals and a listing
of the withdrawn patients are listed below. :

14
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Table 32 Summary of Pagient Withdrawalx Due to On-Therapy Adserse
Experiences {431 Ruidomised Patients)
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Of note, four patients treated with insulin and rosiglitazone 4 mg withdrew because of cardiac
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failure, edema, angina, and cerebrovascular disorder 14 to 86 days after the initiation of therapy
with rosiglitazone and insulin.

SERIOUS ADVERSE EVENTS

The incidence of on-therapy serious non-
rosiglitazone group (11.6%) compared to the insulin and placeb
of cardiac-related adverse events, including angina, myocardial infarction, edema, and cardiac

failure, occurred in the rosiglitazone and insulin group.

fatal adverse experiences was higher in the insulin and
o group (5%). A greater number
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Table 30 Sununacy of On-therapy Serlous Nonfatal Adycrse Exprrlences (All

Randomisel Patients)
Srenbnent Groop
Serious AEs by Ins = Plneeba Ins+ RSG Tata)
Prefeceed Tem, 0 £%) {am139) {138} 27T
Tain] Patienis with »f feast ) seriorxs AE {503 K3 FR I3{R3)
Myacardiat infarczion 1405y 23 £¢LAY
Angina protosis a 213} 2407
Cordewe Bihae 180 2014 3(LE)
Corebrvasea b disontor 2414 2¢0.8) EI¢R )
Prcwomonia a 3414} 205
Nitiary piin a 1@7) 1¢0.4)
Bacadle brasch block o 1.5 18013
arzinoirs [:] 143.7) 1043
Calulitis L] 1.7y 1404
Clreal pain 2 {07y 1(04)
13vspuocy 0 [ §2003 18043
Qedema logs o @7 10043
Wypaglveaemia a (%53 160.3)
Oiitx oxkema ki [¥¢ 5] [ROR Y
Embalim condrnt 1495 a 10
Infcetion 03y 4 140.:4)
Tujury 1807} @ 1@
Panerentins 105 [+ 104
Reiinal hoerescathage 1.7} [ 104y
Stin salcerson 1607y 2 14041

N —————————
e Sewmix Sosbon 15, Talds {525 K132 5, Appeabic 1}, Lidingy BL6

CARDIAC-RELATED ADVERSE EVENTS
There were significant cardiac-related adverse events associated with combination rosiglitazone

.and insulin therapy. A total of 23 patients (8.3%) experienced cardiac-related AFEs, with 13

(9.4%) in the rosiglitazone group and 10 (7.2%) in the placebo group. 7 patients were
withdrawn from the study as result of the cardiac event and in 9 patients the event was classified
as an SAE. :

Table 22 Ou;ihcm))y Cardinc-Redaged Adverse Expériences by Body Systenr and
Preferred Term (ANl Rundonsdsed Patienis)

A¥x by Bidy Trestinct Grasiph

Svtem &Preferned e Plue Ins:R50 Total

Term, n (%] {r=13%) 16=138} =T

Cordipwnscular General 644.3) 5343y 1243y
Cardias Fuilute 1107 3022 104y
Hvpestension 2048 32 3{18)
Hypestension agsravatad 3 o Ay

Heart Rate and Rlivtlon 320 204 3{1.8)
Buenle brancd block B 1407} 140.4)
Fivriliaton sl 2.0 5] 2103
Polyittion 107 L7 2.7
Tachyceshia | REND ] 3] 1{0.4)

Myoxardial, Endeesrdial, 204y 6433 B2%

Urricardial, Valvr
Angme pectonis EE (A ] Q2 4{1.4)
Myoemdind Jofuction 1i0. %y KXedy) 4443

$2gy Suonte: Soation 14, Y5 15.2.8, Appendix 3, Jiniog InE2

There were 4 cases of cardiac failure, 3 in the rosiglitazone group and 1 in the placebo group. -
The incidence of ischaemic events (angina pectoris and myocardial infarction) was also greater
in the rosiglitazone group (3 cases of each) than in the placebo group (1 case of each event).

The table below lists the patients with congestive heart failure and myocardial infarction. Of the
9 patients with congestive heart failure and myocardial infarction, 2 were in the placebo group
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and 7 (7/138 or 5%) were in the rosiglitazone group. One of the rosiglitazone-treated patients

had a myocardial infarction and died (see above also).

Study 08S: Serious adverse events — Myocardial infarction and congestive heart failure
{Data abstracted from Table 23 and pages 77-80)

Treatment Patient Age | Adverse Event Withdra | Day of Prior Cardiac
Received Number Sex wal Onset Condition
(plus insulin) '
RSG 4/8 mg 085.450.87702 | 77M | Myocardial WD 103 Hypertension
infarction ' hypecholesterole
mia
placebo 085.601.87624 | 66 F | Cardiac failure WD 138 Hypertension
Myocardial
infarction
Aortic valve
prosthesis
RSG 4/8 mg 085.454.77203 | 61 F | Myocardial 155 Myocardial
’ infarction infarction
RSG 4/8/4 mg | 085.703.76982 | 63 F | Cardiac failure 138 Angina pectoris
Hypertension
hyperlipidimia
RSG 4/8/4mg | 085.703.76983 | 72F | Cardiac failure - 100 No known prior
. cardiac history
Hypertonia
] ) ) neuropathy
RSG 4/8 mg 085.803.76503 | 71 M | Myocardial WD 82 Angina
Infarction Coronary heart
Cardiac failure disease '
Carotid
atherosclerosis
(bilateral)
Atrial fibrillation
Dyslipidemia
hypertension
RSG 4 mg 085.805.76532 | 69 M | Cardiac failure WD 29 No known prior
cardiac disease
Diabetic
retinopathy
Diabetic -
] ] nephropathy
RSG 4/8 mg 085.813.76589 | 66 F | Myocardial WD/death | 95 hypertension
infarction
Atrioventricular
block
Death during
cardiac
catheterization
Placebo 085.925.87720 | 78 M | Myocardial 116 Angina pectoris
' infarction hypertension

Brief summaries of the above cases of congestive heart fajlure and myocardial infarction are
listed below (in same order as above table):
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(PID 085.450.87702) 77 year old male with history of hypertension and hypercholesterolemia
who presented with angina pectoris and was diagnosed with myocardial infarction three months
after initiation of combination rosiglitazone (RSG 4/8mg) and insulin therapy. Treatment with
study medication was stopped, and patient underwent myocardial revascularization and coronary
artery bypass. Treatment was thought to be unrelated to study drug by the investigator.

(PID 085.601.87624) 66 year old female with history of hypertension, myocardial infarction,
angina pectoris, aortic valve prosthesis and surgery for arterial stenosis in the left leg who
experienced edema one day after starting study treatment (placebo; patient had been on insulin
for 6 years). Five months after initiation of study medication, she developed dyspnea and
cardiac decompensation. The patient was treated with furosemide and isosorbide dinatrate and
recovered 5 days later. She was withdrawn from the study. Treatment was thought to be
possibly related to study drug by the investigator. ‘

(PID 085.454.77203) 61 year old female with history of chest pain and myocardial infarction
who developed chest pain 5 months after starting treatment drug (rosiglitazone 4/8 mg). A
diagnosis of myocardial infarction was made. Symptoms resolved 21 days later, though the new
left bundle branch block persisted. Treatment was thought to be probably unrelated to study
drug by the investigator.

(PID 085.703.76982) 63 year old female with history angina, hypertension, hyperlipidemia, and
snoring with apnea tendency who experienced pedal edema and suspected angina pectoris four
months after initiation of the treatment drug (rosiglitazone). A diagnosis of congestive heart
failure was made, the patient was treated with furosemide and the dose of treatment drug was
reduced, and the event resolved the following day Treatment was thought to be possibly related
to study drug by the investigator.

(PID 085.703.76983) 72 year old female with history of hypertonia and neuropathy who
developed edema (swollen feet) 3 months after initiation of treatment drug (rosiglitazone).
Heart failure was suspected and he was treated with spironolactone and furosemide and the dose
of rosiglitazone was reduced. The event resolved after 4 days. Treatment was thought to be
probably related to study drug by the investigator.

(PID 085.803.76503) 71 year old male with history of asymptomatic peripheral vascular
disease, bilateral carotid atherosclerosis, episodic atrial fibrillation, dislipemia, hypertension,
history left carotid endarterectomy, angina, and subclinical heart disease in the past, who
presented with an abrupt increase in dyspnea and ankle edema three months after the initiation
of treatment drug (rosiglitazone). A diagnosis of congestive heart failure and subendocardial
myocardial infarction was made. The patient withdrew from the study and recovered about 18
days later. Treatment was thought to be probably unrelated to study drug by the investigator.

-
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(PID 085.805.76532) 69 year old male with history of diabetic nephropathy and diabetic
retinopathy but no prior known cardiac disease, who developed exertional dyspnea, paroxysmal
nocturnal dyspnea, increased edema of the lower limbs, and worsening cellulitis of left lower
limb 21 days after the initiation of the treatment drug (rosiglitazone). The patient was treated
for the diagnoses of congestive heart failure with ciprofloxacin and clindamycin. Study
medication was stopped and the patient was withdrawn from the study. Treatment was thought
to be probably related to study drug by the investigator.

(PID 085.813.76589) [This summary is also above under Deaths.]

66-year-old female treated with insulin and study treatment rosiglitazone. Prior medical history
had included hypertension and she had angina pectoris 3 months after the initiation of the study
drug. During the cardiac catheterization, she had an acute myocardial infarction and complete
atrioventricular block, resulting in cardiorespiratory arrest and death. The investigator doubted
the relation of these events and the study drug. : :

(PID 085.925.87720) 78 year old male with history hypertension, hyperlipidemia, and bilateral
diabetic maculopathy, treated with placebo, who experienced anterior myocardial infarction four
months after starting study medication (placebo). Treatment with treatment drug was .
interrupted for 12 days. Treatment was thought to be unrelated to study drug by the investigator.

Reviewer’s Comment: The association of the above events with the patient’s treatment
combination rosiglitazone and insulin or placebo and insulin cannot be excluded, though
preexisting cardiovascular history in the majority of the cases was a coniributing factor. Inthe-
patients with no prior known cardiovascular history with a long duration of diabetes mellitus, a
prior undiagnosed cardiovascular history cannot be excluded.
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A full listing of the cardiac-related on-therapy adverse experiences is shown in Table 23.

Table 23 Randomized Patients with Curdtisc-Redated On-therapy Adverse Experionces
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A gasoss Uuidely  AMadows 42 - Todureprdin No Resabved
RRTyeae  ORASEIN ilgkedacbian Notrclazd  Moduige vy . Fixperatirios Nu Rusolyod
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In summary, 13/138 (9%) patients treated with rosiglitazone and insulin had cardiac-related
adverse events as compared to 10/139 (7%) patients treated with placebo and insulin. 7/138 .
(7%) patients treated with rosiglitazone and insulin had more severe cardiac-related adverse

events, including myocardial infarction and heart failure, as compared to 2/139 (2%) patients

treated with placebo and insulin. (These rates of cardiac-related adverse events are not
significantly different by the Fischer’s exact test.)

ECHOCARDIOGRAPHY DATA

Echocardiograms were taken at baseline and at the end of treatment. However, only about half
of the enrolled patients had evaluable echocardiograms at both times, because of non-evaluable
or missing echocardiograms.

Tuble 36 Patfents Wish and Withoat Evaluable Echarantingrsin o Baseline (Al

Randomised Patiints)
Tredtmen Geop
Nowher of potirnes as Taveline; n{9%J  Ins+ Placeho I & RSG “Tatol
{ir=137) _in~138) n~237)
With evalupble echocanlipams RHF.0 20804y Hi% (306}
Withman-evadeshle echausdiogrm 204 322 5{Ly:
With missing echoenrdionrm 3333 8) 53 {3843 147 (3860

Dattinge. Sestizes 13, TaNe IS 11
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The sponsor concludes that treatment with rosiglitazone and insulin does not have any
I intrinsically deleterious effect on the myocardium/endocardium, as there were no changes in left
) ventricular mass, end diastolic volume, end systolic function, ejection fraction or cardiac index.
The change from baseline for patients who had a baseline and week 26 value are shown the
sponsor’s table 38.

TaMe 3B Chiasge in Eik dioesas T Lees from Baseline to Siuds Endpaing
{Week 26) (Al Randemised Patienex)

Te t Girvap
Ins -+ Floc
fnee13%¥
Liefe Yintricudme M {1VIE) (g}

n an

Elnueiine finesn & SE) £6D.55 4 6035

Woek 26 {mean: & 50) 13.5:463.8

Change from Buseline 55 & 5365

Left Ventricular Mass Indes (1Y MB (2fin®s

n & 57
Bassline (mzan = SEN $4.F 23345 ¥A.05 = 23,00
. Wark 26 {mpme £ ST¥) BID & 3805 R21:1938
Chengn from Brgline 32223735 S5 2 I A%
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Week 28 {mene i SDy 92554 334 D515 348
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u 68 £
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4863 & L3708
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n
) Buzelizie {menn & SB) 3645 % 15.% ..
. Work 26 {marme = £50) 331 & 3065 33 21
Changa from Basoline »3.45 % 14.35 «1.2% & 3.3
Laft Ventricular End Syxtaic Velome Idex (LVESYT) :
w & St
Brzline {mean & SEX 1842 68 18.E£ 628
Work 36 {nyrum 2 S0} B5+79% 17182359
Lhange fmne Baselne EIR T K852 755
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] R &0 56
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Changa frmr: Baalbne 1681
Cuwrdiac Endex {C)
n
Bozalime e % 503
Winek 26 {iteun & 5L
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ASSESSMENT OF BRAIN NATURIETIC PEPTIDE
Brain natriuretic peptide may be a useful marker for detecting cardiac dysfunction in patients
with diabetes mellitus. In this study, patients treated with insulin and rdsiglitazone had a
slightly larger mean change in BNP (4.1pg/ml) after 26 weeks compared to patients treated with
. msulin and placebo (0.9pg/ml).
]
_
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Fable 42 Chanpe by Brain Naturietie Peptide 31 Stusdy Endpoint (Week 25)
Compared to Biscline (AN Randomised Patients)

Treatment Gooup
Ins+ Plac Inx+ RSG
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BNP (pgiml 3™
B {mcan = SY 17.75 5. 20F . 25274
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ON-THERAPY EDEMA-RELATED ADVERSE EVENTS

A total of 36 patients experienced edema during the study — 16 (11.5%) in the insulin and
‘placebo group and 20 (14.5%) in the insulin and rosiglitazone group. There were more patients
with leg edema in the rosiglitazone and insulin group (9 versus 4). Only 4 of the 36 patients had
a prior history of edema. Two patients were withdrawn from the study because of edema (one
from each group). In four patients, the dose of rosiglitazone was not increased from 4 to 8mg
because of edema, and in another patient the dose was decreased from 8mg to 4mg because of
edema. Eleven patients were treated with a diuretic and in 4/1 1, the treatment was corrective.

Table 25 On-fluvapy Ocderma-Rolated Advorse Expericnces by Preferred Term (Al

Randomised Paticats)
Treatineant Grotip

Ins+ Placehe Ins+ RBG Torsl
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Tated Prtlenly viith a1 beast 1 {115 20{3a.5> 38{L3.0)
oedmagesclaled AL )
Ovduma 6L3) 9635y 15¢5.4)
Daderan depeadent k¥eki] 1(63) 4 {ta)
Ocderan grucralised 2¢L0 a 207y
Ol Iopx 24{2.5) $i6.3) 13(LTy
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WEIGHT

There was a 3kg weight gain in the rosiglitazone and insulin group, compared to 0.14kg in the
insulin and placebo group. The greatest weight gain occurred after 8 weeks when the
rosiglitazone dose was increased from 4mg to 8mg.

Table 39 Thunge In Welght at Stady Endpoln (W&k 26} Conpared 10 Bradine
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Figire 5 Mean Body Welght Over Time {All Randombied Paticits)
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Assessment of hemoglobin and hematocrit revealed a decrease of .86g/dl and 2.65 %,
respectively, during the study in patients treated with insulin and rosiglitazone, versus negligible
changes in the other group. Most of the decrease occurred after the increase to the 8 mg dose.

No patients had values of AST, ALT, alkaline phosphatase 3 times the upper reference limit or
total bilirubin 1.5 times the upper reference limit. .

HYPOGLYCEMIA
l i ) A total of 44 patients (15.9%) experienced hypoglycemia, 20 (14.4%) in the insulin and placebo
group and 24 (17.4%) in the insulin and rosiglitazone group. Only one of these was considered

a serious adverse event (a patient in the rosiglitazone and insulin group), and it resulted in a
hospitalization.

LIPID PARAMETERS

Small mean increases in total cholesterol, LDL eholesterol, and HDL-cholesterol were noted in
the rosiglitazone and insulin group as compared to the placebo and insulin group.
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Table 36 Percent Change i Lipid Parstacters ar Study Endpolut {Weck 26)
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Protocol 136-4 26 week randomized, double-blind multicenter placebo-controlled study to
evaluate the efficacy, safety, and tolerability of rosiglitazone with concurrent insulin therapy
and/or a sulfonylurea in type 2 diabetic patients with chronic renal Jailure (not on dialysis)

In this study, 148 patients were exposed to rosiglitazone, 112 to insulin and rosiglitazone and 36
to a sulfonylurea and rosiglitazone. This population comprised patients with renal failure, long-
standing history of type 2 diabetes, and many had significant cardiac disease at presentation.
((The inclusion criteria excluded NYHA I-IV , but many patients with cardiac disease may be
asymptomatic)) During the screening period, 239 (82.1%) patients had hypertension, 17 (5.8%)
had angina pectoris, and 12 of 221 (5.4%) of the patients on insulin had heart failure. 51% of
the rosiglitazone-treated patients wee exposed to the drug for more than 180 days, 34% were
exposed for 91-180 days, and 14.2% for less than 90 days. The exposure was similar in patients
treated with placebo. : '

The most common adverse events, those experienced by >5% of patients, included

hypoglycemia, edema, respiratory disorder, and anemia, all of which were more common in the
rosiglitazone-treated than in the placebo-treated group.
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DEATHS - '

There were three deaths during this study: one of these deaths (patient 136.951.74467) was -
during the placebo run-in period. The other two deaths occurred in patients treated with
rosiglitazone. Patient 136.701.74549 was a 78 year old male who died from a suspected
myocardial infarction 26 days after the first dose of rosiglitazone in combination with a
sulfonylurea. The patient had a history of atrial flutter, hypertension, chronic renal failure, and
two prior myocardial infarctions. Patient 136.778.74643 was a 73 year old male who died from .-
pneumonia and cardiac insufficiency 5 months after initiating rosiglitazone therapy. He was- -
also on insulin, and he had a history of chronic renal failure, hyperlipidemia, coronary heart .
disease (myocardial infarction 5 years previously), and hypertension. ‘ e g

WITHDRAWALS

Withdrawals due to adverse experiences included 9 (6.3%) patients in the placebo group and 14
(9.5%) patients in the rosiglitazone group. 13 of the 14 patients who and were on rosiglitazone
were also on insulin. Three of these patients had mild renal failute at entry, five had moderate
renal failure, and four had severe renal failure. All the placebo-reated patients who withdrew
were on insulin, and one had mild renal failure, five had moderate renal failure, and three had
severe renal failure at study entry. Causes for withdrawal included edema (5 in rosiglitazone
group; 0 in placebo group), cardiac failure (3 in the rosiglitazone group; 2 in the placebo
group), fluid overload (1 in placebo group only); myocardial infarction (1 in rosiglitazone
group; 0 in placebo group). '
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CARDIAC-RELATED ADVERSE EVENTS .
The incidence of cardiac-related adverse experiences was similar in the two groups, irrespective
of concomitant use of insulin or the degree of renal impairment at screening. Four patients in
the placebo group and 4 patients in the rosiglitazone group had on-therapy adverse experiences

of cardiac failure. Two patients treated with rosiglitazone (one with insulin and one with a
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sulfonylurea) had pulmonary edema. In the former patient, the pulmonary edema occurred 21

days after the rosiglitazone dose was increased to 8mg/day, while in the second patient the

pulmonary edema was associated with the receiving of a blood transfusion. Of the 6 patients in

the rosiglitazone group who reported cardiac failure or pulmonary edema, five wére on a

maximal dose of rosiglitazone of 4mg. Another patient with a history of heart failure also had
mild congestive heart failure post therapy. Thus, 7 patients on rosiglitazone and 4 patients on
placebo reported cardiac failure. Only three of the 12 patients who had cardiac failure at entry

into the study reported cardiac failure as an on-therapy adverse experience.

Five patients (all on insulin) withdrew due to an adverse experience of cardiac failure, 3 on ‘
rosiglitazone (one of whom died) and 2 in the placebo group.
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Foﬁr patients with renal failure at entry were in the placebo group (3 moderate and 1 severe) and

5 patients with renal failure at entry in the rosiglitazone group were distributed 1 mild, 3

moderate, 1 severe. One patient on rosiglitazone had normal renal function and cardiac failure.

EDEMA

At baseline, three patients in each of the placebo and rosiglitazone groups had edema. Diuretic
use pre-screening occurred in 75 (52.4%) patients in the placebo group, and 70 (47.3%) patients

in the rosiglitazone group. Concomitant diuretic use occurred in 84 (58.7%) patients in the

placebo group, and in 81 (54.7%) patients in the rosiglitazone group. Thirteen patients (12 on

insulin) in the placebo group reported edema, while 28 patients (25 were on insulin) in the
rosiglitazone group reported edema. No patient in the placebo group withdrew because of
edema, while five patients in the rosiglitazone group withdrew because of edema.
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ANEMIA-RELATED ADVERSE EXPERIENCES
A similar number of anemia-related adverse experiences was reported in the two grouPS' seven
(4.9%) in the placebo group and 8 (5.4%) in the rosiglitazone group.

HYPOGLYCEMIA

Thirty-three (22.3%) patients treated with r031g11tazone and 17 patients (11.9%) treated with
placebo reported hypoglycemia during the study. These were independent of the renal failure
status. Of the 33 patients in the rosiglitazone group, 16 had a maximum dose of 4mg and 17
had a maximum dose of 8mg. Two adverse events of hypoglycemia from patients on
rosiglitazone with were classified as severe. Twelve (8.4%) patients in the placebo group and
26 (17.6%) patients in the rosiglitazone group who had an episode of hypoglycemia had a

- decrease in insulin and/or sulfonylurea dose. However, nine patients (6.3%) in the placebo

group and 14 (9.5%) in the ros1g11tazone group also had dose reductions without an episode of
hypoglycemia. /
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Hemoglobin and hematocrit both decreased (by 0.8 g/dl and 2.4%, respectively) during the study .
in the patients treated with rosiglitazone as compared to placebo.

A weight gain-of 2.7 kg was observed in the ros1g11tazone-treated group and 0.6 kg in the
placebo group. :

SUMMARY OF SAFETY REVIEW

A total of 250 patients (138 in study 085 and 112 in study 136) were exposed to combination
rodiglitazone and insulin treatment. The main adverse effects included hypoglycemia, edema,
anemia, weight gain (about 3 kg), and cardiac adverse events. The percent of patients treated
with combination rosiglitazone and insulin who presented with hypoglycemia was 17.4% versus -
13.7% in the placebo group (study 085).and 18.9% versus 11.9% in the placebo group (study -
136). For comparison, 63% of the patients in studies 082 and 095 (408 patients exposed to
combination rosiglitazone and insulin therapy) had hypoglycemia as emergent adverse events
(as compared to 41.4% in the insulin placebo group. Cardiac-related adverse events comprised
13 patients on combination rosiglitazone and insulin therapy in study 085 and 12 patients in .-
study 0136, as compared to 10 and 14 patients on insulin and placebo, respectively. However,
the number of cases of cardiac failure were 3 in the rosiglitazone group versus 1 in the placebo
group in study 085 and 5 in the rosiglitazone group (including a case of pulmonary edema plus
one post-therapy case of CHF) versus 4 in the insulin and placebo group in study 136. In
comparison, there were 10 cases of CHF in the rosiglitazone and insulin treated groups in
studies 082 and 095, versus two cases in the control group. There were three cases of
myocardial infarction in the rosiglitazone and insulin group and one case in the placebo group
(study 085). Thus, despite less intensive glycemic control, as manifested by less incidence of
hypoglycemia and a smaller decrease in HgA lc, there is still an excess of congestive heart
failure and myocardial infarction in study 085.

SPONSOR’S SUMMARY OF BENEFITS AND RISKS

The sponsor summarized the data from studies 082, 095, 085, and 136 with a special emphasis
on the emergent adverse events of cardiac failure. Other cardiac-related adverse events were not
always included or at least not highlighted. The sponsor’s analysis is written in support of the
lower dose of rosiglitazone 4mg. In studies 082 and 095, in patients with HbAlc > 7.5%,
rosiglitazone 4mg was associated with a decrease in HbAlc 0f 0.6% (4mg qd) and 0.7% (2 mg

- bd).
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It is important to note that the n in the placebo group is about twice the n in the rosiglitazone
groups. Thus, the rates for the adverse events of edema, cardiovascular adverse events, and
CHF in the rosiglitazone groups are about twice the rates for these events in the placebo group.

The rate of emergent CHF in the rosiglitazone and insulin group was three ’umes the rate m the
placebo group.
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There was a smaller excess of CHF in study 136.
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Fable 5 Nuwmbpers of Pafients with Cardine-related Adverse Events, Serions
Adverse Bvenis of CHF snd CHF Exvents Leadiog ta Withdrewel (136)

RAG -+ BvalinSU PFlacvbi +« TsulsfSU
=15 N=}43
Carguncasenlar AE (1ofad)” 137 19
CHE froail} : 3% 4
CHE AR 3 3
CHE (vitlaliwnd ¥

o, A G AEb R

e a0l B, ixvalio: il B hédEoh,
N - FA

£ X

fjlades wre poi-botoy CEF ewnt .

sl Swreree? Dty 13450l Teal Rego, Sivtion I8, Taklos 1320, 15,24 2050 Aspeni 2 Listlmpy [h32. (LA,
a2 51 .

‘The sponsor concludes that in susceptible patients, fluid retention may lead to congestive heart

failure but that it is monitorable and treatable.

The sl numbeer of eveats of CHE on vosighilazone g sthic o éxogentus
trsutin Jrom Swsilies 082, 095, 083 and 136 deseribed in this dovmment cléasty
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mosdest ingrenses in plsma vilume], okl rétestion ey lead to congestive hgrt

fathare, and that patients with Ingwn candiovascalar dizzams and these felt to be st
tih risk for cardiae disease, should by closely muanitosed for siges and swmploms
of fuid pverdos). These evénts did not present s seute pubmonary edéma snd
genenstly were ancompanied or preceded by other signs of fluid retention suech a5
periphars slemna sod excessive webght gain. These chezrygtions, in addition to .
the faet thar seandard medien] management wis genetally affactive, Turther
support an appropriiie role for patient maaltocing and ecucition when
rasinfitazone is sdded to imsulin therapy.
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The sponsor proposes a mechanism of action for thiazolidinedione-induced fluid retention.

appendix 1 is reproduced below.
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FINANCIAL DISCLOSURE FOR STUDIES 082 AND 095)

Form 3454, CERTIFICATION: FINANCIAL INTERESTS AND ARRANGEMENTS OF

CLINICAL INVESTIGATORS, had not been submitted by David Wheadon, V.P. & Director of
Regulatory Affairs and Product Professional Services was not submitted in the electronic NDA.
The financial disclosure has been requested.

CONCLUSION OF STUDY RESULTS

Clinical Studies of Combination Rosiglitazone and Insulin Treatment

Study . 082 095 085 136
Rosiglitazone 0,4, or 8 mg 0,4,or 8mg 0 or4/8 mg 0 or 4/8 mg
Dose : -| (or 4/8/4 mg) (or 4/8/4 mg)
n 319 292 277 221

age 56-58 57-59 61 66

Age > 65 20-23% 25-34% 40% 60%

% male 56 59-64 54 61

% Caucasian 68-72 68-73 99 198
Duration of 12.3 13.1 13.4 and 14.6 14.6

DM ) .
Cardiac NYHA 3-4 NYHA 3-4 NYHA 14 NYHA 14
exclusion . ' '

Baseline 8.9-9.1% 9.1-8.8% 8 83-82
HbAlc ' '

FPG 195-212 199-203 157-167 170-174
Change in -1.2 0.7 - -0.07 -0.5

HbAlc (%) for (placebo +.45)

8 mg dose

baseline insulin | 70-78 65-76 57-61 54-56

dose

Decrease in 12.6% 14.7% 16.5% (not given)
insulin dose (8 ’

mg) adjusted

for placebo '

% Patients with | 67% vs 38% 71% vs 45% 17.4% vs 22.3%vs
Hypoglycemia 13.7% 11.9%
(rosiglitazone

vs placebo)
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Incidence of Cardiac Related Adverse Events in Double-blind Population
Number of patients with events in rosiglitazone and insulin group are compared to events
in placebo and insulin groups.

Study 082 and 095 (combined) 085 136

N (#patients) 408 vs 203 138 vs 139 112 vs 109
Cardiac AEs 43 vs 10 13vs 10 12 vs 14
CHF 10vs2 3vsl 5(6)vs4
MI 2vs0 3vsl OvsO
Cardiac arrest 2vs0 1vsO 0vsO
RECOMMENDATIONS

This application adequately supports the safety of the combination rosiglitazone and insulin

therapy in type 2 diabetes mellitus, pending appropriate labeling.

Recommendation code: Approveable
SIGNATURE PAGE

Reviewed by:

Joanna K. Zawadzki, M.D.
FDA/CDER/OND/ODEI/DMEDP
Medical Officer

David Orloff, MD

Medical Team Leader

Division Director
FDA/CDER/OND/ODEI/DMEDP

cc:”  Original NDA (NDA AIchlve DMEDP)
HFD-510/Division File ‘
HFD-510/Zawadzki /Orloff/Weber

(2/7/03)
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MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
' Public Health Service

Food and Drug Administration

Center For Drug Evaluation and Research

DATE: February7'2001 0\”/& FEB 8 2001
,%‘ . '

FROM: David G. Orloff, M.D. /O
Director, Division of Metabolic and Endocnne Drug Products

TO: NDA 21-071/S-004, S-006
SUBJECT: . sNDA review issues and action

Administrative background

These supplements are being acted upon sunultaneously on February 8, 2001. Supplement S-
004 was submitted February 8, 2000 and proposed a new indication for the combined use of
Avandia and insulin in Type 2 DM based on the results of two 26-week, randomized, double-
blind trials. Supplement S-006 was submitted May 26, 2000 proposed changes,

" based on post-marketing safety information, to the PRECAUTIONS section of the label to

modify the safety information related to edema, use in patients with heart failure, and hepatic
effects, in light of the number and nature of cases reported in open-market use. Corresponding
changes were also proposed in the Informatiori for Patients subsection. This supplement (006)
was converted to a prior approval labeling supplement, and FDA and the sponsor met in October
2000/

/

/
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Proceeding in parallel, review of supplement 004 for insulin plus Avandia revealed safety
concerns, specifically related to fluid overload and cardiac adverse events that outweigh any
benefit of the combination relative to insulin alone, leading to the conclusion that the combined
use of Avandia and insulin cannot be recommended at this time. The safety issues related to the
combination, however, do merit treatment in labeling, in order to wam users of the potential
hazards of the combination. Labeling that addresses both supplements has been successfully
negotiated. As S-004 will not be approved (but rather an Approvable action will be taken), the
safety labeling related to insulin-Avandia combination therapy is being approved as part of S-
006.

Medical issues

Safety

S-004. Dr. Lubas has thoroughly reviewed the safety data. - The major issue raised in the review
of the two clinical trials of Avandia plus insulin combination therapy relates to a marked increase
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in the incidence of cardiovascular adverse events with the combination relative to insulin alone.
Indeed, the overall incidence of cardiovascular AEs in the double-blind and open-label portions
of these studies was approximately 15% for the combination therapy groups and approximately
5% for the insulin monotherapy groups. Most of the events were CHF and dyspnea, with many
of the patients experiencing both, as well as those apparently related to myocardial ischemia,
whether MI, angina, thus perhaps more aptly classified as acute coronary syndromes. In cross-
study comparisons, the rate of CHF in the Avandia plus insulin patients far exceeded that
observed with insulin alone and in any of the other trials of Avandia, metformin, or SFU
monotherapy or of Avandia in combination with these other oral agents. In addition, the
incidence of edema and the incidence and severity of weight gain in the combination arms
likewise exceeded those with insulin alone. Up to 20% of patients on ¢ombination therapy
developed edema compared to 5% on insulin alone. Mean weight gains of 7-8 kg over the 6-
month treatment period were observed in patients treated with Avandia 8 mg daily in -
combination with insulin. '

Note that the issue has been raised that the high rate of CV adverse events in the combination

- studies may in part be due to the population studied, specifically that the average age and

duration of diabetes exceeds those in previous trials, and may mark a population with a higher

. rate of underlying or incipient coronary and/or myocardial disease. In addition, the design of the

trials, in which insulin dose was held constant unless a patient experienced profound or repeated
hypoglycemia, may also have increased the risk to these perhaps more fragile patients. Such
discussion, while theoretically quite reasonable, only suggests hypotheses that require testing.
For now, the safety data stand as they are, and as such, they support a significant increased risk

of CV adverse events related to volume overload and to myocardial ischemia in patients on

combination Avandia and insulin compared to insulin alone.

S-006

Dr. Zawadzki’s review of S-006 presents the post-marketing adverse event reporting data for
hepatic events and CHF. Four cases of acute liver failure associated with Avandia therapy were
reported from 6/99 to 3/00. The rate calculated by OPDRA is about 11 per million person-years.
The rate calculated for troglitazone prior to its withdrawal was 60-100 per million person-years.
There were 51 cases of hepatitis, of which 30% were asymptomatic, 24% were in patients
previously treated with troglitazone, and 80% of whom recovered, with no fatalities. The current
label recommends that patients who developed jaundice on troglitazone not be treated with
Avandia. : '

o

Efficacy

S-004. Two clinical studies were submitted in support of the indication for combined Avandia-
insulin. - T : - g
L < — 7 ;. Drs. Lubas and Mele have

thorc;ﬁgilly reviewed the efficacy data. These were double-blind, placebo-controlled studies of
26 weeks’ duration in relatively old patients with longstanding diabetes not adequately controlled
on insulin. A total of approximately 400 patients were treated with insulin in combination with

- Avandia for at least 26 weeks across the two studies. The trials were identical save that in one

the Avandia was given as a split dose morning and evening, and in the other, it was given as a

-once daily dose. Patients were stabilized on insulin for 4 weeks and then randomized to continue
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insulin alone at a constant dose or to receive, in addition, Avandia 4 or 8 mg daily. The primary

“outcome variable was change from baseline in HbAlc. The results showed that there was a

dose-related incremental reduction in HbAlc in patients treated with the combination compared
to insulin alone, up to 1.3% reduction in the 4mg BID group. The divided dose appeared more
effective than the once daily dose. Likewise, there were dose-related reduc’uons in FPG in the
Avandia groups as well.

Labeling

S-006, Hepatic Effects

Although the risk of serious liver disease with Avandia appears small, particularly in comparison
to that with troglitazone, inclusion of additional information in the labeling is warranted and has
been negotiated.

S-004

In addition, as explained above, based upon the review of the safety information submitted with
S-004 related to Avandia-insulin combination therapy, further labeling has been negotiated to -
include changes in several other sections of the package insert. These changes include a new
CLINICAL STUDIES section, a new WARNINGS section and Cardiac Failure and Other
Cardiac Effects subsection, and revisions to the PRECAUTIONS section Edema and Weight
Gain subsections, and in the ADVERSE REACTIONS section. These changes address safety
issues related to the combined use of Avandia and insulin, summarized above.

Blopharmaceutlcs
No new biopharmaceutics studies were subn-utted

Pharmacology/Toxicology
No new pharm/tox data were submitted.

Chemistry/ Mlcrobxology
A categorical exclusion from the env1ronmental assessment was claimed by the sponsor and
accepted by the Agency

DSI/Data Integrlty
No DSI audit was requested No labeling related to efficacy is being granted, and the safety data
do not bear auditing by DSI for obvious reasons.

Financial disclosure

The financial disclosure information is in order. The sponsor has certified that no investigator
received outcome Ppayments, that no investigator disclosed a proprietary interest in the product or
an equity interest in the company, and that no investigator was the recipient of 81gmﬁcant
payments of other sorts.

Conclusions ,

As above, the labeling related to hepatic and cardiovascular adverse events with particular
attention in the latter case to the risks of combined use with insulin has been successfully
NDA #21-071
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negotiated. A new WARNINGS section has been added to the label addressing cardiac adverse
effects of Avandia alone and in combination with insulin. A bolded statement that Avandia is
not indicated in combination with insulin is included.

The sponsor is currently discussing internally the form of notification of health care providers of
these changes to the Avandia label.

Recommendation
S-004. Approvable pending the sponsor’s adequately addressing the increased risk of
cardiovascular adverse events associated with the combination of insulin and Avandia.

‘Investigations of the mechanism(s) by which such events are precipitated, information enabling

prospective identification of patients at risk for such events, strategies for prevention, and
algorithms for clinical management of fluid overload and congestive heart failure in patients
using combination Avandia and insulin are all needed in order to permit safe and effective use of
these drugs in combination in the treatment of patlents with Type 2 diabetes mellitus. This will
be conveyed in the action letter.

S-006. Approved. The ﬁnal'label contains labeling based on the review of S-004, as discussed
above.

NDA #21-071
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Application #:21,071-S004

Investigator: Multiple (Not named)
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Category: Thiazolidinedione Route of Adminisiration:oral
Reviewer: William A. Lubas MD-PhD Review Date:2/6/2001
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[Document Date CDER Stamp Date Submission Type Comments
2/7/2000 2/8/2000 NDA Supplement New indication- Use of rosiglitazone in
‘combination with insulin for the treatment of
patients with type 2 diabetes mellitus.
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/30/00 NDA 21071-S006 Hepatic Effects Labeling Supplement
6/30/00 SE1-004-BM " European Agency Labeling for Avandia
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VIEW SUMMARY: :
ombination therapy with 4vandia and insulin was effective at improving HbA1C and fastmg plasma glucose (FPG) in
atients inadequately controlled on insulin monotherapy (FPG>140mg/dL, HbA1C>7.5%, fasting C-peptide >0.4ng/mL).
e relative median decrease in HbA1C compared to the placebo-treated group ranged from 0.5% to 1.3%. Improvement in
elycemic control was greatest in patients who réceived 8mg of 4vandia per day and were dosed twice daily. The efficacy of
is corbination therapy was maintained during the entire 26-week study period. Similar efficacy was observed for both men
and women, and for patients above and below 65 years of age. Patients who were overweight or more poorly controlled at
the start of therapy were more likely to show a greater benefit, measured as a median decrease in HbAIC.

Combination therapy with Avandia and insulin was associated with an increased incidence of hypoglycemia (53%-71%)
Janerma (4%-17%), edema (2%-10%), hyperhplderma (1%-9%) and weight gain (0%-7%). All of these adverse events have
previously been seen with thiazolidinediones. However, the incidence of these adverse events with Avandia and insulin
combination therapy was substantially higher than seen with Avandia monotherapy or combination therapy with Avandia and
other oral antidiabetic agents. There was no data to suggest that combination therapy with insulin increases the small risk of
hepatotoxicity seen with 4vandia monotherapy and previously associated with other thiazolidinediones. The incidence of
hypoglycemia was dose related and more frequent with once daily dosing. In addition, there was an increase in the incidence
of cardiac events including cardiac failure, ischemic heart disease and arrhythmias in the combination therapy group
compared to placebo. In preclinical studies cardiac hypertrophy, plasma volume expansion and drug-related early death due
to heart dysfunction have been seen with thiazolidinediones. But an increase in adverse cardiac events had not been
previously reported in clinical trials with Actos or Rezulin. In post marketing experience with Avandia, Actos and Rezulin,
adverse events potentially related to volume expansion (such as congestive heart failure, pulmonary edema and pleural
effusions) have been reported. Dose related increases in the incidence of anemia, edema, weight gain and cardiac failure,
jwere seen in these clinical studies with combination therapy of Avandia and insulin. Patients with anemia were more likely
to have edema concurrently during the trials. Patients with edema were more likely to have concurrent anemia or adverse
cardiac events. Adverse cardiac events occurred more frequently in patients who were older, had a longer duration of
diabetes or were on the higher 8mg dose of Avandia. While most patients who developed cardiac failure had predisposing
risk factors including a history of congestive heart failure, cardiac ischemia, edema, or left veniricular hypertrophy, a

failure on combination therapy with Avandia and insulin.

In conclusion, since diabetics with a history of anemia, edema, or cardiac disease, are at increased risk of adverse events on
i combination therapy with Avandia and insulin, the use of combination therapy in these patients requires an individual case
y case risk benefit analysis. While the adverse events of edema, anemia and weight gain are treatable and therefore less
likely to cause significant acute morbidity, they can increase the long-term risk for cardiovascular adverse events in type 2
iabetics. In this reviewer’s judgement the small improvements in the surrogates, HbA1C and FPG, do not at this time justify
e increased risk of cardiac failure and other adverse cardiovascular events seen in these type 2 diabetics on combination
erapy. Double blind placebo-controlled clinical trials for a period of time longer than 26 weeks would be needed to
onfirm that the improvement in glycemic control in these patients on combination therapy with 4vandia and insulin results
in a long term decrease in morbidity and mortality. Therefore, the indication of combination therapy of Avandia and insulin
is not recommmended but changes in the Avandia label incorporating appropriate safety information should be approved.
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lsubstantial percentage (25%-30%) did not. Therefore, it is not possible to identify all patients who might be at risk of cardiac||

lIOUTSTANDING ISSUES: 1) Proposed labeling changes (see review).

[RECOMMENDED REGULATORY ACTION: IN drive location:
New clinical studies _ Clinical Hol . Study May Proceed
NDA, Efficacy/Label supplement: X . Approva Not Approvable

Medical Team Leader: . Date:

SIGNATURES: Medical Reviewerz-7, ///%uwﬁq;%\ Date: 27 gA) )
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INTRODUCTION

Avandia (Rosiglitazone maleate) is a member of the thiazolidinedione class of oral
antidiabetic agents. Thiazolidinediones improve glycemic control by increasing insulin
sensitivity, thereby decreasing insulin resistance, which is a common feature of type 2
diabetes.. Avandia has been approved in the US as an adjunct to diet and exercise for the
treatment of type 2 diabetes. It has been approved as monotherapy, as well as
combination therapy with metformin or sulfonylureas. This NDA supplement presents
two double blind pivotal studies 082 and 095 as well as some preliminary data from an
ongoing open label extension 114. The purpose of these studies is to assess the safety and
efficacy of Avandia in combination with insulin for the treatment of patients with type 2
diabetes who are inadequately controlled by insulin monotherapy. This review will deal
primarily with the completed double blind placebo controlled studies 082 and 095.

At present Avandia is approved in Europe only as combination therapy with metformin or
sulfonylureas. It has not been approved there as monotherapy: ¢ - -
f —— __1.. Actos the only other currently available thiazolidinedione has been approved
in the US as monotherapy and as combination therapy with metformin, sulfonylureas or
insulin. Rezulin, the first thiazolidinedione to be approved, was indicated as combination
therapy with metformin, sulfonylureas or insulin, before it was withdrawn from the US
market because of concern that it was associated with an increased incidence of hepatitis
and liver failure. ' '

Premarketing clinical trials of Actos in combination therapy with insulin showed that
15.3% of the Actos-treated patients compared to 7.0% of the placebo-treated patients
developed edema, which was generally mild to moderate in intensity. In these trials no
increase in serious adverse cardiac events potentially related to volume expansion were
observed. But patients with NYHA Class III and IV cardiac status were not included in
these trials. In recent postmarketing analysis, a trend showing an increase in cardiac
events related to volume expansion has been observed. In clinical trials Rezulin was
associated with a 6% to 8% increase in plasma volume in normal controls compared to
placebo. But no increase in serious adverse cardiac events potentially related to volume
expansion was observed. As in the studies with Actos, patients with NYHA Class III and
IV cardiac status were not included in the Rezulin trials. In postmarketing analysis '
adverse events of congestive heart failure, edema and weight gain were seén with Rezulin
but a causal relationship was not established.

Clinical trials of Actos in combination therapy with insulin showed an increased
incidence of hypoglycemia. This ranged from 8% (15mg of Actos) to 15% (30mg of
Actos) compared to a 5% incidence in placebo-treated patients. A similar increase-in the
incidence of hypoglycemia (5% to 8%) was seen in combination studies with Rezulin
plus insulin compared to the incidence in the placebo-treated group (4%, Study 991-068).

~ A clinical review of the trials with the Rezulin combination therapy concluded that the

method of adjustment of insulin dosage appeared to minimize the occurrence of
hypoglycemia. '
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Clinical trials with Actos or Rezulin in combination therapy with insulin showed a 2% to
4% reduction in hematocrit compared to a 1 to 2 % reduction in those treated with
placebo. This small change in hematocrit was not associated with a significant increase in

- the incidence of anemia in patients treated with combination therapy compared to the

placebo-treated group.

In conclusion, safety concerns have been raised with combination therapy of
thiazolidinediones and msulin, specifically in the areas of edema, weight gain, anemia
and incidence of hypoglycemia. However, the final risk benefit analysis determined that
when used appropriately this combination was both safe and effective for the treatment of

a subset of patients with type 2 diabetes. -

EFFICACY REVIEW

Protocol 082-4 26 week randomized, double-blind multicenter study to evaluate the
safety, efficacy, and tolerability of Avandia administered twice daily to patients with type
2 diabetes who are inadequately controlled on insulin therapy.

The primary objective of this study was to evaluate the change in HbA1C in insulin-
treated type 2 diabetic patients who were inadequately controlled on insulin monotherapy,
with treatment of either placebo, 2mg or 4 mg of Avandia twice daily for 26 weeks.

The study enrolled 319 patients with type 2 diabetes receiving > 30 units of total insulin
as twice daily injections. Subjects had to have fasting plasma glucose (FPG) >140mg/dL,
HbA1C >7.5% and fasting C-peptide > 0.4ng/mL in order to be enrolled in the study.
Patients with anemia, severe renal, hepatic or cardiac disease (NYHA class TII/IV)
including evidence of left ventricular hypertrophy, ST-T segments changes or those
taking beta-blockers were excluded. Males (56%) outnumbered females. Most patients
were Caucasian (68% to 72%), only 15% to 19% were black. The average age of patients
was 56 to 58 years (range 26-80), with a similar proportion of subjects over 65 years
(20% to 23%) in all treatment groups. The average duration of diabetes was 12.3 years,
again similar in all treatment groups. A total of 252 (79%) patients completed the study,
with a similar number of patients (20 to 24) withdrawing from each treatment group. The
mean baseline HbA1C (8.9% to 9.1%) and FPG (195 to 212mg/dL) were similar across
all treatment groups.

‘The study protocol divided patients into three treatment groups ie. placebo, 2mg bid
- Avandia or 4mg bid Avandia. The insulin dose for all patients was maintained at the start

of therapy. Changes in insulin dose were permitted only for patients who had a seven-day
mean capillary glucose of <100 mg/dL or who reported severe or recurrent hypoglycemic
episodes during the study. '

Mean decreases in HbA1C were sig;niﬁcantly greater (p<0.0001) for both groups given
Avandia, 2mg bid (-0.6%) and 4mg bid (-1.2%), compared to placebo (+0.1%) see Table

5
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1 below. And the higher Avandia dose 4mg bid produced a significantly greater decrease

in HbA1C than the 2mg-bid dose (p<0.0001).

Tablel Change from Baseline in HbAlc at Week 26
(Intent-to-Treat Population)
Treatment Group

HbAlc (%) Insulin + Placebo Insulin + RSG Insulin + RSG
Reference range:<6.5 2mg bid 4mg bid

N 103 106 103

Baseline (mean +£ SD)  8.9+1.07 9.1+1.28 - 9.0+1.27
Median 8.6 8.9 9.0

Week 26 (mean + SD)  9.04+1.21 8.5+£1.36 7.91+1.39

Median 8.9 8.3 7.5
__g_}lgggqugm Baseline ‘ »

(-0.1,0.3)
0.2032

Data taken from Table 15 Vol. 3, 082
Similarly, responders defined as those patients who achieved a reduction from baseline of
HbA1C of at least 0.7%, were significantly higher (p<0.0001) for the 4mg bid Avandia
group (68%), compared to the 2mg bid Avandia group (45%), and placebo (18%) (see
NDA, study 082, Vol 3, Table 16, pg. 70).

A time course of the change in HbA1C is shown below in Fig. 3, taken from study 085,
Vol. 3. Changes in HbA1C can be observed at the earhest t1me tested, 2 weeks, and
appear to maximize between 12-26 weeks.
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Similar results were obtained with fasting plasma glucose (FPG). Both 2mg and 4mg bid
of Avandia resulted in lower FPG than placebo (p<0.0001) see Table 2 below.
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Table 2 Change from Baseline in Fasting Plasma Glucose at Week 26
(Intent-to-Treat Population)

Treatment Group
Insulin + Placebo Insulin + RSG Insulin + RSG
2mg bid 4mg bid
Fasting Plasma Glucose (mg/dL)
Reference range: 13-50 years, 70-115;
=50 years, 70-125 ' :
N 104 106 103
Baseline (mean + SD) 195£52.92 212.4+58.23 208.7458.01
Median 185.5 204.0 202.0
Week 26 (mean + SD) 205.2+65.43 170.9£57.74 164.3+£59.49

95% CI (-3.0,23.5)

p-value®* from paired t-test  0.1273
Data from Table 17 Vol. 3, 082

-27.8)

Responders, defined as those patients who achieved a reduction from baseline of FPG of
at least 30mg/dL, were significantly higher (p<0.0001) for the 4mg bid dose (63%),
compared to 2mg bid (55%), and placebo (29%) (see NDA, study 082, Vol. 3, Table 19,

pe. 76). :

A time course of the change in FPG during the study is shown below in Fig. 6, taken from
study 082 Vol. 3. Changes in FPG can be observed at the earliest time tested, 2 weeks,
and appear to approach maximal reductions by 4-8 weeks. These maximal changes in
FPG are seen well before they are reflected in similar changes in HbA1C levels (see Fig.
3 above).
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There were no significant differences among treatment groups in C-peptide level relative
to baseline (see NDA, study 082, Table 20, pg. 78). '

Insulin dose was decreased for significantly more patients in the Avandia 4mg bid and
2mg bid groups compared to placebo. There was no significant difference between the
two Avandia treatment groups in the proportion of patients who had a decrease in their
insulin dose. A total of 34% (2mg bid) to 44% (4mg bid) of the patients on Avandia had
to decrease their insulin dose compared to 14% of the patients in the placebo group, see
Table 3 below. Although not statistically significant, the data show a trend that more
-patients receiving the higher Avandia dose of 4mg bid required their insulin dose
decreased, and that these patients also required a higher % decrease in the baseline insulin
dose.

Table 3 Change from Baseline and Percent Change from Baseline in
Insulin Dose and Number (%) of Patients with Changes in Total Daily
Insulin Dose (Intent-to-Treat Patients)

Treatment Group
Insulin + Placebo Insulin + RSG Insulin + RSG
: 2mg bid 4mg bid

N 104 106 103
Baseline (Mean * SD; units) 70.1 +30.43 71.3+43.75 77713641
Week 26 (Mean + SD; units) 69.7 + 31.05 66.5+38.16 68.3 +36.69
Change from Baseline -0.4 +5.61 -4.8 £14.64 -9.4+16.67
(Mean * SD; units)
% Change from Baseline -0.6 +8.24 -5.6+15.90 -12.0+£20.21
(Mean * SD; %) '
Patients [n, (%)] with: i .
Increase in Dose 9 (8.7%) 3 (2.8%) 3 (2.9%)
No Change in Dose 81 (77.9%) 67 (63.2%) 55 (53.4%)
% Decrease in Dose of
>0% to <10% 7 (6.7%) 13 (12.3%) 7 (6.8%)
>10% to <20% 4 (3.8%) 8 (7.5%) 13 (12.6%)
>20% to <30% 2 (1.9%) 6 (5.7%) 6 (5.8%)
>30% to <40% 0 5 (4.7%) 8 (7.8%)
>40% to <50% 1 (1.0%) 3 (2.8%) 5 (4.9%)

0 1 (0.9%) 6 (5.8%)
De s 14 (13.5%) 36 (34.0%) 45 (43.7%)

. Data taken from NDA, study 085 V.

ol.3, Table 22, pg. 86
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SUBGROUP ANALYSES

The trends in reductions in HbA1C and FBG were similar in patients <65 years and >65
years (see Table 23, study 082). In general the reductions were greatest with 4mg bid
of Avandia and intermediate with 2mg bid Avandia.

The trends in reductions in HbA1C and FBG were similar in both men and women,
although the reductions tended to be greater in women (see Table 23, study 082). In
general the reductions were greatest with 4mg bid of Avandia and intermediate with 2mg:
bid Avandia. '

Patients with higher BMI (> 27kg/m2), higher baseline HbA1C (> 9%) or higher baseline
FBG (> 200mg/dL) had greater mean decreases in HbA1C and FBG with the Avandia '
and insulin combination (see Table 23, study 082). In general the reductions were
greatest with 4mg bid of Avandia and intermediate with 2mg bid Avandia. These data
suggest that patients that are more overweight or more poorly controlled are likely to
show a greater benefit from combination therapy.

Protocol 095-4 26 week randomized, double-blind multicenter study to evaluate the
safety, efficacy, and tolerability of Avandia administered once daily to patients with type
2 diabetes who are inadequately controlled on insulin therapy.

The primary objective and studies designs were similar to study 082. In study 082
patients on insulin therapy were started on placebo, 2mg or 4mg Avandia twice daily so
that the total daily Avandia dose was 4mg or 8mg. In this study, 095, patients on insulin -
therapy were given the entire 4mg or 8mg of Avandia as a single daily dose.

The study enrolled 292 patients with type 2 diabetes receiving > 30 units of total insulin
as twice daily injections. The same general entry criteria were used as in the previous
study, 082. Males outnumbered females (59% to 64%) in the two groups receiving
Avandia in combination with insulin, similar to study 082. However, females
outnumbered males (55%) in the Avandia and placebo combination. Most patients were
Caucasian (68% to 73%) and only 15% to 16% were black which was similar to study
population in 082. The average age of patients was 57 to 59 years (range 24 to 84), with a
similar proportion of patients over 65 years in the 8mg Avandia group (25%) as seen in
the earlier study, but there were more elderly patients (32%-34%) in the placebo and 4mg
Avandia groups. The average duration of diabetes was 13.1 years, similar in all three
treatment groups and to the patients in the earlier study 082. A total of 228 (79%)
completed the study, with somewhat more withdrawals from the 8mg Avandia group
(26%), than the 4mg Avandia group (21%), than the placebo group (17%). Following the
same pattern, there was a higher incidence of adverse events in the 8mg Avandia group
(10%), compared to the 4mg Avandia group (6%), and placebo (4%). The mean baseline
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HbA1C (8.8%-9.1%) and FPG (199 to 203md/dL) were similar in the patlents in all three
treatment groups and to the patients in study 082.

The study protocol was similar to study 082. The baseline insulin dose was maintained as
study medication was introduced. Changes in insulin dose were permitted only for
patients who had a seven-day mean capillary glucose of < 100mg/dL or who reported
severe or recurrent hypoglycemic episodes during the study.

Mean decreases in HbA1C were significantly greater (p<0.0001) for both groups given
Avandia, 4mg (-0.4%) and 8mg (-0.7%), compared to placebo (+0.1%), see Table 4
below. The higher Avandia dose of 8mg did not produce a statistically greater decrease
in HbA1C than the 4mg dose but the trend was suggestive (p<0.066).

- Table 4 Change from Baseline in HbAlc at Week 26
(Intent-to-Treat Population)

Treatment Group
HbAlc (%) : Insulin + Placebo Insulin + RSG Insulin + RSG
Reference range:<6.5 ' 4mg od 8mg od
N 95 97 95
Baseline (mean+ SD) 9.1+1.24 8.8+1.10 9.1 +1.01
Median 9.0 8.7 9.1
Week 26 (mean = SD) 92+1.34 8.4+1.17 8.4+1.14

9.1

(mean + SD)
0,

1 (-0.1,0.3)
lue 0.1738
taken from NDA Vol. 12 Table 15 study 095

Responders, defined as those patients who achieved a reduction from baseline of HbA1C
of at least 0.7%, were significantly higher for the 8mg Avandia group (53%, p<0.0001),
and the 4mg Avandia group (37%, p<0.002) compared to placebo (19%) (see NDA study -
095, Vol. 12 Table 16, pg.69). Again the higher 8mg daily dose did not produce a
statistically greater increase in HbA1C than the 4mg dose, but the trend was suggestlve
(p<0.067).

A time course of the change in HbA1C during the study is shown below in Figure 3,
study 095, Vol. 12. Changes in HbA1C can be observed at the earliest time tested, 2
weeks and appear to maximize between 12-26 weeks. Both curves for Avandia in this
study overlap and are very similar to the curve seen with 2mg of Avandia given twice
daily in study 082. However, these changes are less than seen with 4mg twice daily in
study 082, where mean HbAlc drops to below 8.0%. If these differences are statistically -
significant it suggests that the most effective dosing regime is 4mg bid, used in study 082.
The 4mg bid-dosing regime had previously been shown to be most effective with

Avandia monotherapy, as well.
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Figure 3 Mean HbATe ovar Feve (LT Population)

445

10 .
= A —n-— Sl + Placebn
& —r— {i+ RIE drvig od
e v T T y T = Ies+mEG dmg ol
L [ vl Ty SR Lo 1
= 39 1 i 1
£ — &
= R ke TN
§ &s =
X ; =~ e -

44 =

7.5

- , ¥

5.2 4 4 12 18 ¥6

Frastinsit Week

Both 4mg (p<0.0003) and 8mg (p<0.0001) of Avandia resulted in lower FPG than
placebo see Table 5 below, although the higher Avandia dose did not produce a
stahstlcally greater decrease in FPG (p<0.24).

Table 5 Change from Baseline in Fasting Plasma Glucose at Week 26
(Intent-to-Treat Population)
Treatment Group
Insulin + Placebo Insulin + RSG  Insulin + RSG -

: 4mg od 8mg od
Fasting Plasma Glucose (mg/dL)
Reference range: 13-50 years, 70-115;
>51 years, 70-125 :
N : 95 97 95
Baseline (mean + SD) 203.0£57.26 - 199.1 £66.26~ 198.8+61.32-
Median ' 202.0 184.0 193.0
Week 26 (mean + SD) 209.1 £ 62.81 - 174.1 £61.06—- 164.6 £ 60.07 -
Median o e, 2040 162.0 ' 146.0
Change From Baseline(mean  +SD) 6.0 & ¢ - ) =3
95% CI (71 192) (384 -11.8)

p-value** from paired t-test 0.3657 0.0003
Data from Table 17, Vol. 12, study 095

Responders, defined as those patients who achieved a reduction from baseline FPG of at

.least 30 mg/dL, were significantly higher for the 4 mg od group (47%, p<0.0044) and the

8mg od group (46%, p<0.0075) compared to placebo (30%) (see NDA, study 095, Vol.
12, Table 19, pg. 75).

A time course of the change in FPG during the study is shown in Fig. 6 below, taken from
study 095 Vol. 12. Changes in FPG can be observed at the earliest time tested, 2 weeks,

11
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and appear to approach maximal reductions by 8 weeks. These maximal changes in FPG
are seen before they are reflected in similar changes in HbA1C levels (see Fig. 3 above).
The time course of these changes is similar to what had been seen in the previous study
082. '

Fignre & Meaa Easting Gluense over Time (IT7 Papulation}
240

325 1§
- i1 | instiin > Rlaceba
g %VLI-—-—{—‘—}-"F{— } —a— IESHREG Ay ol
?Qm T =+ —— e PSG Bmg bt
;% i K*‘;x T o

11 - —
r |5 Ny e
2 10 J——=1 A —

T
whire V2 : I
1 ———— : i
428 z4 § w4 26

Trastnnt Vel

{ROSIBLITAZONENSE = 17T Population}

{Eeror BSkE R SEY
i S Secron 24, Tokbe 14214 ’

There were no significant differences among treatment groups in C-peptide level relative
to baseline (see NDA, study 095 Table 20, pg. 76).

Insulin dose was decreased for significantly more patients in the Avandia 4mg od and
8mg od groups compared to placebo (p<0.001). There was no significant difference
between the two Avandia treatment groups in the proportion of patients who had a
decrease in their insulin dose. A total of 47% (4mg od) to 53% (8mg od) of the patients
on Avandia had to decrease their insulin dose compared to 16% of the patients in the
placebo group, see Table 6 below.

Table 6 Change from Baseline and Percent Change from Baseline in
Insulin Dose and Number (%) of Patients with Changes in Total Daily
Insulin Dose (Intent-to-Treat Patients) -

Treatment Group
Insulin + Insulin + RSG  Imsulin + RSG
Placebo
4mg od 8mg od
N .95 97 95
Baseline (Mean + SD; units) 64.7 £29.33 76.4 £ 44.80 73.9+2942
Week 26 (Mean £ SD; units)  63.7 +27.69 69.1 £44.20 63.9 £ 31.65
Change from Baseline -1.0x£8.19 -7.3+£16.03 -10.0 £ 15.59
(Mean £ SD; units)
% Change from Baseline 0.2 +14.03 -9.1+16.20 -14.5+23.24
(Mean + SD; %) '

12
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Table 6 Change from Baseline and Percent Change from Baseline in
Insulin Dose and Number (%) of Patients with Changes in Total Daily
Insulin Dose (Intent-to-Treat Patients)

Treatment Group

Insulin + Insulin + RSG  Insulin + RSG
Placebo ,
4mg od 8mg od

Patients [n, (%)] with:
Increase in Dose 12 (12.6%) 5(5.2%) 3(3.2%)
No Change in Dose 68 (71.6%) 46 (47.4%) 42 (44.2%)
% Decrease in Dose of ‘
>0% to <10% 7 (7.4%) 15 (15.5%) 15 (15.8%)
>10% to <20% 1(1.1%) 14 (14.4%) 8 (8.4%)
>20% to <30% 6 (6.3%) 7 (7.2%) 12 (12.6%)
>30% to <40% 0 5(5.2%) 3(3.2%)
>40% to <50% 1(1.1%) 1 (1.0%) 3(3.2%)
>50% to <100% 9(9.5%)
Total Patients with 4 50 (52:6%)

: gy . 6—, ted -
Data taken from NDA, study 095 Vol. 12, Table 22, pg. 84

SUBGROUP ANALYSES

" In contrast to study 082 where reductions in HbA1C and FBG were similar in patients

<65 years and >65 years in study 095, mean decreases in HbA1C were greater in patients
<65 years while mean decreases in FBG were greater in patients >65 years (see Table
23 study 095). Since the mean decreases in HbA1C and FBG for both age groups are
all within one standard deviation of each other, the data does not suggest that there is any
statistical difference in efficacy for patients <65 years and >65 years.

In contrast to study 082 where reductions in HbA1C and FBG tended to be greater in
women, in study 095, the results were mixed with no significant trend consistently
favoring either sex (see Table 23 study 095). However, in the statistical review
combining data from both studies, females continued to show a larger treatment effect as
had been previously seen with Avandia monotherapy.

Similar to study 082, where patients with higher baseline HbA1C (> 9%) or higher
baseline FBG (> 200mg/dL) had greater mean decreases in HbA1C and FBG on Avandia
and insulin combination therapy, in study 095 patients with higher FBG (> 200mg/dL)
and most patients with higher baseline HbA1C (> 9%) continued to have greater mean
decreases in HbA1C and FBG. These data suggest that patients with worse control,
measured as baseline HbA1C and FBG, were more likely to show a greater benefit from

' combination therapy. '

13
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In the earlier study 082, patients with higher BMI (> 27kg/m2) had greater mean
decreases in HbA1C and FBG on Avandia and insulin combination therapy, similar to
what had been previously seen with Avandia monotherapy. In this study, 095, the results
were mixed. Patients with higher BMI (> 27kg/m?2), had greater mean decreases in
HbA1C, while patients with lower BMI (< 27kg/m?2), had greater mean decreases in FBG
(see Table 23 study 095). However, in the statistical review combining data from both
studies, Joy Mele found that while patients with higher baseline BMIs had larger:
treatment effects, BMI was not a good predictor of response.

SUMMARY OF EFFICACY REVIEW

Avandla in combmatlon therapy with insulin at daily doses of 4mg to 8mg results in
improvement of glycemic control in patients poorly controlled on monotherapy. Patients
with FPG > 140mg/dL, HbA1C > 7.5% and fasting C-peptide >0.4ng/mlL had statistically
significant decreases in FPG and HbA1C compared to the placebo treated groups. No
statistically significant changes in C-peptide were observed. The relative decrease in
median FPG compared to the placebo-treated group at 26 weeks of therapy ranged
between 31 to 40mg/dL (study 095, Table 5) and 52 to 55 mg/dL (study 082, Table 2).
The relative decrease in median HbA1C compared to the placebo-treated group ranged
between 0.5% to 0.8% (study 095, Table 4) and 0.7% to 1.3% (study 082, Table 1).
Improvements in FPG and HbA1C were greatest in study 082 with twice daily dosing
compared to once a day dosing in study 095. With twice daily dosing, 8mg of Avandia in
combination with insulin resulted in statistically greater improvements in FPG and
HbAlc than 4mg of Avandia. With once a day dosing there was a trend suggesting ‘that
the 8mg dose was more effective than the 4 mg dose but it was not statistically significant
(p<0.066).

Improvements in FPG appeared to be maximal after 8 to 12 weeks of therapy while
maximal changes in HbA1C were delayed and not seen until 12 to 26 weeks. The efficacy
of the Avandia and insulin combmatlon therapy was maintained during the 26-week study
period.

In subgroup ana1y51s the efficacy with Avandia and insulin combination therapy was
independent of age (> or < 65 years). However, females, overweight patients (BMI >

- 27kg/m2) and patients poorly controlled at the start of therapy, FBG (> 200mg/dL) or

HbAIC (> 9%), showed greater treatment effects, measured as a median decrease in
HbA1C. : :

SAFETY REVIEW
Protocol 082-4 26 week randomized, double-blind multicenter study to evaluate the.

safety, efficacy, and tolerability of Avandia administered twice daily to patients with type
2 diabetes who are inadequately controlled on insulin therapy.

14
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A total of 212 patients received at least one dose of Avandia. The median duration of
exposure was 182 days for each of the three treatment groups. The adverse events that
occurred more frequently in the Avandia groups compared to the placebo-treated control
are highlighted in Table 7 below. These events are considered by this reviewer to be
potentially related to the study medication. Reports of hypoglycemia, anemia, weight
gain, edema and hyperlipidemia have been previously reported with the use of
thiazolidinediones in combination with insulin therapy and are consistent with these
findings.

ON-THERAPY >3% INCIDENCE OF ADVERSE EVENTS
Table 7 On-therapy Adverse Experiences Reported by >3% of Patients in
Any Treatment Group
Treatment Group
Insulin + Insulin + RSG Insulin + RSG

, : Placebo. 2mg bid 4mg bid
AEs by Preferred Term, n (%) (N=107) N=107) (N =105)
Patients with at Least One Adverse 88 (82.2%) 98 (91.6%) 98 (93.3%)

Experience
Uppcr resp atory tract infection

12 (11.4%)
11 (10. 5%)

InJury )
Infection viral

7 (6.5%)

Headache

4 (3.7%) 8 (7 6%)
Urinary tract infection : 10 (9.3%) 2 (1.9%) 8 (7.6%)
Sinusitis ' 7 (6.5%) 7 (6.5%) 7 (6.7%)
Coughing 3(2.8%) 4(3.7%) - 6 (5.7%)
Arthralgia 2 (1.9%) 9 (8.4%) 5 (4.8%)
Pain 6 (5.6%) 6 (5.6%)
Weight increase 2(1.9%) 6(5.6%) "(4:8%
Dizziness 4 (3.7%) 2(1.9%) 5 (4 8%)
Bronchitis 4(3.7%) 4 (3. 8‘7_)
Edema Iegs \1 (0:9%) 4'(3.8%)
Nausea o 3(2.8%)
Dyspnea 2.(1.9%) . 4(3.
Diarthea : 5 (4.7%) 3 (2 8%) 4 (3 8%)
Constipation 1 (0.9%) 3(2.8%) 4 (3.8%)
Cellulitis 3(2.8%) 2 (1.9%) 4 (3.8%)
Back pain 6 (5.6%) 5(4.7%) 3(2.9%)
Rhinitis 3 (2.8%) 4 (3.7%) 3 (2.9%)
Hypertension aggravated 6 (5.6%) 6 (5.6%) 2 (1.9%)
Infection ’ 6 (5.6%) 4 (3.7%) 2 (1.9%)
Fatigue - 4(3.7%) 1(0.9%) 2 (1.9%)
Rash 4 (3.7%) 4 (3.7%) 1(1.0%)
Hyperglycemia : 3(2.8%) 4 (3.7%) 1(1.0%)
- Respiratory disorder 1 (0.9%) 4 (3.7%) 1 (1.0%)
Retinal disorder 0 4 (3.7%) 1(1.0%)

15
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Table 8 Summary of Patient Withdrawals Due to On-therapy Adverse

Renal function abnormal
Cerebrovascular disorder

Retinal disorder
Asthenia
Cellulitis
Malaise

Experience
0 1(0.9%)
0 1(0.9%)
0 1(0.9%)
1(0.9%) 0
1(0.9%) 0
1(0.9%) 0

[ - R e I o B - B ]

-

fuilinpi rosgiazone g

o PID 082 012.13531, in the insulin plus Rosiglitazone 2mg bld group, withdrew from the study while on
therapy due to a pretherapy AE of hepatitis that started on day ~46. Patient 082.025.14211, in the insulin

plus Rosiglitazone 4mg bid group, withdrew on day 54, when he had an SAE of penphera} ischemia. These
AE’s are not included in the AE withdrawal tables. See also Table 18.0, Errata.

Data Source: Section 15, Table 15.5; Appendices B and D, Listings B.L1, D.L1, and D.L.2

Data Taken from Table 40 Vol. 3 pg. 139 study 082 .

The withdrawal rate was almost 4 times as high in both Avandia groups as in the placebo
treated group. The adverse events possibly related to the study medication are highlighted
in Table 8 above. There are 8 such cases in the 8mg Avandia group, compared to 2 cases

in the 4mg Avandia group and 1 case in the placebo treated group. The higher Avandia
dose is associated with an increased incidence in adverse events possibly related to the

study medication.

SERIOUS ON-THERAPY ADVERSE EVENTS

Table 9 Summary of Serious Nonfatal On-therapy Adverse Experiences
Treatment Group

Preferred Term, n

Patients with at least one

serious nonfatal AE
Cellulitis

Cerebrovascular disorder

Pneumonia

Aneniia

Arthralgla

Cardiac’ arrest
Necrosis ischemic
Osteomyelitis
Peripheral gangrene
Peripheral ischemia
Pulmonary edema
Rash
Cardiac failure
Dyspnea

GI hemorrhage
Hyperkalemia -
Hypoxia

Neoplasm malignant
Pancreatitis

N =107)
S (4.7%)

2 (1.9%)

QOO OCODOVROOO0 O OOIOTNO O

Insulin + Placebo Insulin + RSG

2mg bid

N=107)
8 (7.5%)

1(0.9%)
0
1(0.9%)

(=R R =Rl I <]

1(0.9%)
1 (0.9%)
1(0.9%)
1(0.9%)
1 (0.9%)
1(0.9%)
1 (0.9%)

Insulin + RSG
4mg bid

(N = 105)
9 (8.6%)

2 (1.9%)
2 (1.9%)
1 (1.0%)
1 (1:0%)
1(1.0%)
1(1.0%)
1(1.0%)
1(1.0%)
1(1.0%)
1(1.0%)
1(1.0%)
1(1.0%)

DO O OO OO
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Table 9 Summary of Serious Nonfatal On-therapy Adversé Experiences
Treatment Group

Pulmonary carcinoma 0 1(0.9%) 0
Sarcoidosis 0 1(0.9%) 0
Renal calculus o 1(0.9%) 0
Renal function abnormal 0 1(0.9%) 0
Respiratory disorder. 0 1(0.9%) 0
Schizophrenic reaction 0 1(0.9%) 0
Urinary retention 0 1 (0.5%) 0
Depression aggravated 1(0.9%) 0 0
Infection 1 (0.9%) 0 0
Injury : 1 (0.9%) 0 0
Sepsis 1 (0.9%) ¢ 0
Suicide attempt 1 (0.9%) 0 0

* Number of patients reporting an AE / number of patients receiving double-blind medication X 100
Data Source: Section 15, Table 15.2.3; Appendix D, Listing D.L6

Data taken from Table 38 Vol. 3 pg. 132 study 082

The number of patients with on-therapy serious adverse events was twice as high in both
Avandia groups as in the placebo treated group. The adverse events possibly related to the
study medication are highlighted in Table 9 above. There are 3 such cases in the 8mg
Avandia group, compared to 1 case in the 4mg Avandia group and O cases in the placebo
treated group. Again the higher Avandia dose is associated with an increased incidence in
adverse events possibly related to the study medication.

Protocol 095-4 26 week randomized, double-blind multicenter study to evaluate the
safety, efficacy, and tolerability of Avandia administered once daily to patients with type
2 diabetes who are inadequately controlled on insulin therapy.

~ Atotal of 196 patients received at least one dose of Avandia. The median duration of

exposure was 182 days for each of the three treatment groups. The adverse events that
occurred more frequently in the high dose Avandia group or in both Avandia groups
compared to the placebo-treated control are highlighted in Table 10 below. Such adverse
events may be potentially related to the study medication. The adverse events of
hypoglycemia, anemia, weight gain, edema and hyperlipidemia occurred more frequently
in the Avandia groups in both this study 095, and the earlier study 082. Additional
adverse events, which also occurred more frequently in the Avandia groups in this study
include, cardiac failure, hypercholesterolemia and hypertriglyceridemia. It is uncertain
why these adverse events were no seen in the previous study 082, Table 7. One possibility
is that they were labeled differently by the physicians involved at the different centers in
these two studies. For example, hypercholesterolemia and hypertriglyceridemia may have
been grouped together under the term hyperlipidemia in the earlier study. Another
possibility is that these events occurred at an incidence of less than 3% (082) or 4% (095)

" and so they were not listed in the incidence Tables.
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ON-THERAPY >4% INCIDENCE OF ADVERSE EVENTS
" Table 10 On-therapy Adverse Experiences Reported by >4% of Patients i in
Any Treatment Group
Treatment Group
Insulin + Insulin + Insulin +
Placebo RSG4mgod RSG 8mgod

(n =99) n=97)
88.(88 9

AE’s by Preferred Term, n (%)
Patients with at Least One Adverse Experience
Hypoglycemia

Upper Respiratory Tract Infection

Anemia

Infectlon Viral » :
Urinary Tract Infection 10 (10 4)

13 (13 1)

Bronchitis
Coughing
Sinusitis
Infection

Diarrhea

Hypertension Aggravated
Gastritis

Retinal Disorder
Arthralgia

Abdominal Pain

Dizziness
NOTE: Sorted by highest dose of Rosiglitazone '
Data Source: Section 15, Table 15.2.4; Appendix D, Llstmg D.L2 Data Taken from Table 26 Vol. 12 pg. 93 study 095

One other adverse event, viral infection, occurred more frequently in both Avandia
groups compared to placebo in this study (095). This reviewer considers this adverse
event unlikely to be related to the study medication. There is no preclinical data to
support such a finding and in the earlier study (082) the opposite result was seen, with
viral infection occurring more frequently in the placebo group compared to the Avandia
groups (see Table 7).
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DEATHS

There was one death in this study, which occurred in the 8mg Avandia and insulin
combination therapy group. The death was likely due to hypoglycemic shock following a
prolonged fast. The study medication may have contributed to the incidence of
hypoglycemia. The incidence of hypoglycemia was 67% in the 8mg Avandia and insulin
combination therapy group compared to 38% in the placebo—treated group receiving
insulin monotherapy.

"WITHDRAWALS DUE TO ADVERSE EFFECTS

 Table 11 Summary of Patient Withdrawals Due to On-therapy Adverse

Experience
_ : Treatment Group

Adverse Experience® Insuhn + Placebo Insulin Insulin
leading to Withdrawal by +RSG 4mg od + RSG 8mg od
Preferred Term, n (%) (N =96) IN=299) N=97)
Patients with AE’s leading to 4(4.2) 5(5.1) 9(9.3)
withdrawal - '

9

1]

0 ™
Hypertensxon pulisonary 0 0
Encephalopathy 0 0

) 0 1

0 1 0

0 1 0
Cellulitis 1(1.0) 0
Pancreatitis 1(1.0) 0 0
Arthritis 1(1.0) 0 0
Polymyalgia rheumatica "1(1.0) 0 0
Synovitis 1(1.0) 0 0
Rash 1(1.0) 0 0
Cerebrovascular disorder 1(1.0) 0 0

* In addition, patient 095.026.12493 withdrew because of "asymptomatic low blood sugars”, which the

investigator classified as a withdrawal reason of "other" and patient, 095.007.12143, was withdrawn

on-therapy for an AE (Hepatic Enzymes Increased) that began pre-therapy. These patients are not included in the above totals.
Data Source: Section 15, Table 15.5; Appendices B and D, Listings B.L1, D.L1, and D.L2

Data Taken from Table 40 Vol. 12 pg. 132, study 095

Twice as many patients withdrew from the study in the 8mg Avandia group compared to
the 4mg Avandia and placebo-treated groups. The adverse events possibly related to the
study medication are highlighted in Table 11 above. There are 11 such cases of adverse
events that Iead to patient withdrawal in the 8mg Avandia group, compared to 2 such
cases in the 4-mg Avandia group and none in the placebo-treated group. Again as seen in
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the previous study, the higher dose is associated with an increased incidence in adverse
events possibly related to the study medication.

SERIOUS ON-THERAPY ADVERSE EVENTS
Table 12 Summary of Serious Nonfatal On-therapy Adverse Experiences
Treatment Group '

" Preferred Term, n (%6*) Insulin + Placebo Imsulin +RSG Insulin + RSG

4mg od 8mg od
(N =96) (N'=99) N=97)
8(8.3) 2(3)

Injury

. Arthritis theumatoid
Embolism pulmonary
Hypertension pulmonary
Infection

Neoplasm NOS
Thrombophlebitis deep
Cerebrovascular disorder
Dehydration

Diabetes mellitus aggravated
Gastritis -
Gastrointestinal disorder NOS**
Hot flushes

Myalgia

Pain

Pneumonia

Angina pectoris

Asthma

Cellulitis

Pancreatitis

Rash 1(1.0)

* Number of patients reporting an AE / number of patients receiving double-blind medication X 100
** NOS = not otherwise specified .
Data Source: Section 15, Table 15.2.3; Appendix D, Listing D.L6

Data Taken from Table 38 Vol. 12 pg.127 study 095

@.1)

HIOO M OO0 OCONOOOO OO O OO

0
0
0
0
0
0
0
0
0
0
0
0
0

The number of patients with serious on-therapy adverse events was similar in all three
groups. The serious adverse events possibly related to the study medication are

highlighted in Table 12 above. There are 5 cases in the 8mg Avandia group, 2 cases in the

4mg Avandia group and 2 cases in the placebo-treated group. Again as seen in the
previous study, the higher dose of Avandia is associated with an increased incidence in
adverse events possibly related to the study medication.
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SUMMARY OF NDA SAFETY STUDIES |

Two deaths in the two studies are potentially related to the study medication, one due to
hypoglycemia and the other to a myocardial infarction. Although these deaths correspond

~ to only 0.3% (2/600) of the patients in these studies, this could represent a large number

of patients once Avandia and insulin combination therapy is approved for general use,
with the estimated 16 million type 2 diabetics in the US.

In both studies withdrawals due to adverse events and serious adverse évents were most
common in the high dose Avandia group. Events that occurred more frequently in the
Avandia groups may be potentially related to the study medication. These are in order of
frequency in which they occurred, hypoglycemia (53% -71%), anemia (4%-17%), edema
(2%-10%), hyperlipidemia (1% to 9%), weight increase (0%-7%), dyspnea (4%-5%,
study 082 only) and cardiac failure (2%-4%, study 095 only).

These adverse events will be discussed in more detail in the order of the frequency with
which they were seen in these studies.

HYPOGLYCEMIA

The incidence of hypoglycemia in the combined double blind and open label population
(N=644) was increased in the Avandia groups (61%) compared to the placebo-treated
groups (41%). It appeared greater in the 8mg Avandia group (higher dose) and in the once
daily dose groups (study 095). Even if these differences are not statistically significant
they show a trend suggesting that higher single doses of Avandia are more likely to cause
hypoglycemia. ' :

Table 13 Incidence of hypoglycemia in the double-blind population
Study Placebo 4mg Avandia 8mg Avandia
082 (twice daily) 38% ' 53% - 67%

095 (once daily) 45% 62% 71%

The increased incidence of hypoglycemia seen with Avandia and insulin combination
therapy compared to insulin alone was partially due to the strict guidelines for the =

- adjustment of the starting insulin dose in these treatment protocols. Reduction in the

starting insulin dose was permitted only in response to sustained hypoglycemic (mean
capillary glucose <100 mg/dL for 7 days), or severe or recurrent episodes of
hypoglycemia. It is likely therefore, that the incidence would be lower under less
restrictive general use, with patients receiving individualized instruction from their
personal physician. ‘

Few patients (4/541 = 0.7%) withdrew from the studies due to hypoglycemia, and most of
the events were described as mild to moderate in intensity. Out of the patients on Avandia

and insulin combination therapy 12/541=2.2 % had one or more episode of FBG
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<50mg/dL based on the patients diary cards or scheduled lab assessment, compared to
2/203=1% patients on insulin monotherapy.

One patient died during the study as a consequence of hypoglycemia because of a
prolonged fast after taking medication. This death may have been prevented if the patient
had eaten appropriately and so this death cannot be attributed solely to the study '
medication.

It is this reviewer’s recommendation that the labeling be written to describe the increased

~ incidence of hypoglycemia with insulin and Avandia combination therapy. Patients who

may have difficulty controlling hypoglycemia or in self treating these episodes need to
assess their risk benefit before starting this combination therapy. If therapy is initiated in
these patients, it would be best that they start on a dose of 2mg bid to try to minimize the
risk of hypoglycemia. : '

ANEMIA -

Both studies 082 and 095 showed a dose-dependent reduction in hemoglobin in patients
receiving combination therapy with Avandia and insulin (see Table 30 in studies 082 and
095). The magnitude of the decrease in the mean change from baseline of hemoglobin
ranged from —1.0g/dL for combination therapy with insulin or metformin to —0.7g/dL for
combination therapy with sulfonylureas. This is similar to the change of —1.0g/dL seen
with Avandia monotherapy (see Table 1.8) suggesting that the entire decrease in
hemoglobin which is seen may be attributed to Avandia therapy alone. '

Patients enrolled in the combination therapy studies with metformin and insulin had
lower baseline hemoglobin values (14.1 and 14.2 g/dL respectively) compared to patients
on placebo (14.6 g/dL) or Avandia monotherapy (14.6 g/dL) (see Table 1.8). This
partially explains why a higher incidence of anemia was observed in the combination
therapy studies with metformin (7.1%) and insulin (10.8%) compared to placebo (0.7%)
and Avandia monotherapy (1.0%).

New cases of anemia were seen as early as 15 to 28 days, with the greatest mean
decreases in hemoglobin and hematocrit seen at 197 to 280 days in the studies reviewed
in this NDA (see Tables 8.H.8.2 and 8.H.8.3). New occurrences of anemia continued to

develop throughout the studies (see Table 30 in studies 082 and 095).

Seven patients were withdrawn from these studies for anemia and two cases were
characterized as serious adverse experiences. The observed changes in anemia maybe

-related to increased plasma volume, which has been seen with Avandia therapy. 23%

(10/44) of the patients with an AE of anemia during the study also developed edema
while on Avandia and insulin combination therapy (see Table 29 in studies 082 and 095).
Analysis of the cases of anemia confirmed them to be normocytic, consistent with the
proposed mechanism of plasma expansion. :
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Patients with a low baseline hematocrit who might be at risk of anemia should have their
hemoglobin monitored closely while on therapy with Avandia. Patients who are already
anemic should have their anemia corrected before being started on therapy.

EDEMA _
Thiazolidinediones have previously been shown to cause fluid retention resulting in
edema. The incidence of edema was 4.8% with Avandia monotherapy compared to 1.3%

~ in the placebo group (see Table 1.9). Combination therapy with Avandia and

sulfonylureas (3.0%) or metformin (4.4%) did not substantiaily change the incidence of
edema compared to Avandia alone (4.8%), suggesting that these other oral hypoglycemic
agents are not associated with fluid retention. _'

Insulin therapy, however, like monotherapy with Avandia is also associated with an
increase in the incidence of edema (5.4%) (see Table 1.9). Combination therapy with
Avandia and insulin is additive with respect to the incidence of edema. So in the double
blind and open-label population the incidence of edema was 19.8% (107/541) (see Table
8.H.4.14) compared to only 5.4% (11/203) in patients treated with insulin alone.

In studies 082 and 095 there was as dose-dependent association with combination therapy
with Avandia plus insulin and edema (see Table 28 in stidies 082 and 095).

Table 14
Incidence of edema in the double-blind population °
Avandia ' % of Patients with edema
(mg) Study 082 Study 095
0 ' 4.7 ’ 5.2
4 13.1 10.1
8 16.2 18.6

There were no withdrawals or serious adverse events due to edema in these studies. The
majority of events were labeled as mild to moderate in intensity. However, eleven
patients between the two studies had two or more occurrences of edema reported.

Out of the 10 patients who had both edema and anemia 9 had them concurrently and 2
were withdrawn from the study due to the anemia. In addition 7 patients had edema
concurrently with cardiac AE's. In study 082, one patient withdrew due to pulmonary
edema and a cardiac arrest. In study 095, two of the cardiac-related AE's were considered
serious and but only one patient withdrew from the study due to the cardiac event. So
while most episodes of edema can be adequately treated and are not in and of themselves
serious, they help identify a subset of the population that maybe at increased risk of
recurrent edema, anemia or cardiac related events. The labeling should inform physicians
of this possibility. The labeling should also mention that edema may be dose-related so
physicians should consider limiting patients at potential risk of edema, anemia or cardiac

-events to the lower 4mg daily dose.
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 HYPERLIPIDEMIA :
Elevations in total cholesterol, and LDL-cholesterol or decreased levels of HDL have
been associated with the development of atherosclerosis. The independent effect of
lowering triglycerides or free fatty acids on atherosclerotic disease is still unresolved.
Since diabetics have an increased risk of much more severe and extensive atherosclerosis
than nondiabetics of the same age and gender, it is important to control their lipid profiles.
to limit the progression of the disease. Thiazolidinediones have previously been shown to
have mixed results on lipid profiles. Avandia monotherapy was shown to increase total
and LDL cholesterol in addition to HDL cholesterol. So that at 26 or 52 weeks of therapy
there was no significant change in the LDL/HDL ratio compared to placebo. The clinical
significance of these mixed changes in the lipid profile is not known.

In these two studies with Avandia in combination therapy with insulin similar results
were observed. There were small increases in total, LDL and HDL cholesterol. The net
result was there was a minimal difference in the median change from baseline for total
cholesterol/HDL cholesterol or LDL/HDL cholesterol ratios in the two Avandia groups
compared to insulin monotherapy. Small decreases in free fatty acids (-02t0-2.3
mg/dL) were seen in the Avandia groups, while changes in triglycerides were mixed and
not consistently different between any of the groups (see Table 21, studies 082 and 095).

No lipid-related AE's were serious and no patients withdrew from the studies due to
hypercholesterolemia or hypertriglyceridemia. Two patients withdrew from the study due
to hyperlipemia, which was not considered an AE.

The Avandia label already describes the changes seen in lipid profiles with monotherapy
and combination therapy with sulfonylureas. It would be adequate to say that similar
changes are seen with Avandia and insulin combination therapy. Again as mentioned
previously the clinical significance of these mixed changes is not known at this time.

WEIGHT GAIN , o

In the combined double blind and open-label population there was a greater prevalence of
weight gain with Avandia and insulin combination therapy (5.7%) compared to insulin
monotherapy (1.5%) (see Table 8.H.4.1). This increase was higher than had been
previously reported for Avandia alone or in combination therapy with metformin or
sulfonylureas (see NDA 20-071, Item 8.H.4). Individual weight changes for patients on
combination therapy ranged from —10.8kg to +25.7kg. The mean wei ght gain over time
for all patients in studies 082 and 095 was greatest for patients on the 8mg dose of
‘Avandia (7-8kg) and intermediate on the 4mg daily dose (3-4kg), see Fig 10 and Fig 11
below. A similar dose dependent increase in AE’s had been previously shown for edema
and anemia. Fluid retention may be a common contributing factor to all of these

" conditions.
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The increase in mean weight continued over the entire 26 weeks of the study, suggesting
that weight gain will need to be monitored regularly for patients on Avandia and insulin

combination therapy.

Tigure 11 Wean Weight (kg) over Time in All Randomized Pationts
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Figure 10 Mean Weight (kg) over Time in All Randomized Patients
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No weight gain AE's were serious. Two patients in the Avandia (8mg) and insulin
combination therapy group withdrew from the studies due to weight gain that was not
reported as an AE. Weight gain from the use of thiazolidinediones may be multifactorial
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including fluid retention and increase in fat tissue. Patients with preexisting cardiac
conditions that may be aggravated by fluid retention will need to be monitored regularly
by their physician.

Out of the 23 patients with the largest weight gain 12/23=53% had edema, 5/23=22% had
anemia, 0/23=0% had cardiac failure, 8/23=35% had cardiac events-6 aggravated
hypertension, 2 chest pain, 1 hypotension, 1 bundle branch block (10 events in 8 patients)
While weight gain is associated with adverse events, total weight gain does not seem to
be a useful marker for cardiac failure. Sudden increases in weight are likely to be more
predictive of risk for cardiac failure then total weight gain.

CARDIAC RELATED EVENTS (Cardiac failure, dyspnea, MI etc.).
The overall duration of diabetes (12-13yrs) was longer in the insulin and Avandia
combination studies than in previous monotherapy studies with Avandia (4 -5 y1s) orin

* combination studies with Avandia and metformin or sulfonylureas (7 — 8 yrs). The

patients in these studies, therefore had a higher baseline incidence of macrovascular
disease (ie. congestive heart failure, ischemic heart disease and vascular disease) and
microvascular disease (ie. retinopathy and peripheral neuropathy) than patients in the
previous studies (see Tables 1.3 and 1.4). This would account for the higher incidence of
cardiac related events observed in this study. However, since patients were randomly
assigned to the insulin monotherapy or insulin plus Avandia combination therapy groups
the relative baseline risk for cardiac events should be the same in all groups.

There were many more patients with adverse cardiac events (77/541=14.2%) in the
msulin and Avandia combination therapy groups compared to the insulin monotherapy
group (10/203=4.9%) in the double blind and open-label populations (see Table 8.H.4.9).
Most of the events in the combination therapy group were due to heart failure (n=24,
4.4%) and dyspnea (n=23, 4.3%) and these typically occurred concomitantly, so that 60%
of patients with heart failure also reported dyspnea.

Compared to insulin monotherapy (2.2/100 pt years, 95%CF 0.3-7.9) there was more than
a 3 fold higher rate of heart failure with Avandia and insulin combination therapy in the
double blind and open-label populations (7.4/100 pt years, 95%CF 4.8-11.1) (see Table
1.10). . '

There was one death and a total of 36 non-fatal serious adverse cardiac events in
(27/541=5.0%) patients on insulin and Avandia combination therapy in the combined
double blind and open label phases of this study. This is compared to no deaths and only
4 non-fatal serious adverse cardiac events in (4/203=2.0%) patients on insulin
monotherapy. Most of the events in the combination therapy group were due to heart
failure (n=12, 2.2%) and ischemic heart disease (n=10, 1.8%). ’
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' There was a total of 22 patients withdrawn due to cardiac events in the Avandia and

insulin combination group (n=541) compared to 1 such withdrawal in the insulin
monotherapy group (n=203) in the combined double blind and open label populations.

There were 15 patients that reported arrhythmias in the open-label and double blind

population that were described as generally mild or moderate in intensity. All 15 were
from the Avandia and insulin combination group (n=541). No such events were seen in
the insulin alone placebo group (n=203). Two patients withdrew from the study due to

arrhythmias.

Most of the patients with cardiac events treated with Avandia and insulin were receiving .
the higher 8mg/day dose. This suggests that it may be possible to minimize the risk to
these patients by treating them with the lower 4mg daily dose. The contribution of the
higher dose to the risk for cardiac events, may be partially overestimated since more
patients were exposed to the higher dose for longer periods of time, but in general the risk
seems to be dose related.

Patients in the Avandia and insulin combination group that experienced heart failure were
on average 7 years older (64 vs. 57 yrs) and had a longer duration of diabetes (18 vs. 12.5
yrs) than those who did not experience heart failure. However, it was not possible to find
specific risk factors that could be used to identify all patients at risk of heart failure on
combination therapy. Data analysis from both the double blind (6-month) and open label
(10-month) populations in which 24 patients developed cardiac failure on Avandia plus
insulin combination therapy showed that:
¢ None of the 23 patients with the highest weight gain in these studies had card1ac
failure. .
e Only 4 of the 40 patients in the Avandia treatment group with a history of edema
had an on therapy episode of cardiac failure.
e Only 5 of the 22 patients in the Avandia treatment group with a h15tory of heart
failure had a subsequent episode on therapy.
Therefore a prior history of edema, or heart failure identified at most 9/24=38% of the ‘
patients in the double blind and open label populations who had heart failure during the
study.

Since patients with type 2 diabetes are at increased risk of cardiovascular disease it is
important to compare patients on combination therapy only to placebo treated patients

‘treated for a similar duration. At 26 weeks the incidence of cardiac failure is only 2.5%

for the combination therapy group compared to 1% for the insulin only placebo-treated
group. This 1.5-% difference may not seem large but it might have continued to increase
if patients were followed for a longer duration. Unfortunately, in these studies all patients
were switched to combination therapy during the open label phase. So while the percent
of patients with cardiac failure continued to increase to 4.4% at 10 months into the open
label phase of the studies 1t is not possible to know what the incidence would have been
for patients maintained on insulin alone. In any case should combination therapy of
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Avandia with insulin be approved the 1.5% increase in the incidence of heart failure
would still represent a significant number of patients in the general population.

In conclusion, there was a marked increase in total adverse cardiac events, serious
adverse cardiac events, and adverse cardiac events leading to withdrawal in patients on
insulin and Avandia combination therapy compared to insulin alone. Most of the cardiac
events involved cardiac failure and ischemic heart disease. There were also significantly
more arrhythmias of all types with the insulin and Avandia combination therapy
compared to insulin alone. Patients at highest risk of cardiac events were older, had a
longer duration of diabetes and were on the higher 8mg daily dose of Avandia. The
majority of patients (18/24=75%) who developed heart failure had predisposing risk -
factors (history of congestive heart failure, cardiac ischemia, edema, or left ventricular B
hypertrophy). However a significant number of patients (6/24=25%) did not. This would
make if difficult to identify all patients at increased risk of cardiovascular events. These
findings should be included in the label under PRECAUTIONS, Cardiac Effects.

HEPATIC EVENTS

Since the first marketed thiazolidinedione, troglitazone, was removed from the US market
because it was associated with an increased risk of hepatitis and liver failure, there is an
increased scrutiny of hepatic related adverse events in other members of this drug class.
No patients in these studies 082 or 095 developed SGOT or SGPT elevations greater than
three times the upper limit of normal due to combination therapy. One patient was
withdrawn from the studies due to elevated transaminases that were noted on the initial .
day of the study and continued for 12 days on therapy. These transaminase elevations
presumably occurred prior to the administration of the initial dose of study medication but
the investigator involved suspected that they might be due to the study medication.

It needs to be mentioned that there were only 644 patients enrolled in these double blind
studies which lasted for 26 weeks. This is too small of a patient population to rule out
hepatotoxicity. Pooling data from all clinical studies with Avandia, the sponsor calculated
that the incidence of SGPT which was greater than three times the upper limit of normal
was only 13/4948=0.26%. This is slightly more than seen in the placebo group
1/156=0.18% but less than seen in other combination studies with insulin and
sulfonylureas or metformin 5/1238=0.40% (see Table 8.H.8.18).

In post marketing analysis three cases of hepatic failure have been seen as of 9/2000.
OPDRA calculated that the rate of acute liver failure was about 10.8 per million person- -
yrs, which is lower than the rate estimated for troglitazone 60-107 per million person-yrs,
but higher than the background rate of 1 per million person-yrs. In addition 51 cases of
hepatitis, described as serum transaminase levels greater than three times the upper limit
of normal, have been associated with the use of Avandia. These findings have been used
to amend the label in supplement S006. From the limited number of patients in studies
082 and 095 there is no data to suggest that combination therapy with insulin increases
the risk of hepatotoxicity seen with Avandia.
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SAFETY UPDATE 2000 PART I-Rosiglitazone in Combination with Insulin

This safety update summarizes data for 549 patients exposed to Avandia in combination
with insulin with a clinical cut off date of July 7, 2000. This includes 18 months of
additional information for patients followed in the open label extension.

Deaths

There were 6 more deaths reported since the end of studies 082 and 095 in the open label
extension study 114. Two due to cardiac failure, one due to arrhythmia and one due to
cardiac arrest, which may possibly be related to the study drug combination. One death
due to an intracranial hemorrhage might also be related to the study medication. In this
case the patient fell and struck his head while at home resulting in the intracranial
hemorrhage. The patient never regained consciousness, so it is unclear if a cardiovascular
event may have precipitated the fall. One death due to a hepatic neoplasm is unlikely to
be related to combination therapy with Avandia plus insulin.

Serious Non-Fatal Adverse Events ) :
There was a slight increase in the incidence of coronary heart disease in the Safety Update
2000 compared to the incidence reported in this NDA. Most other serious non-fatal
cardiovascular events, however, decreased in rate or remained unchanged including
cardiac failure, myocardial infarction, dyspnea, angina pectoris aggravated, and chest
pain. There was a decrease in the rate of serious non-fatal adverse events due to anemia as
well.

Adverse Events leading to Withdrawals _

There were slight decreases in the percent of patients withdrawn from the study due to
cardiac failure, anemia and hypoglycemia in the Safety Update 2000 compared to the
rates reported in this NDA. Most other withdrawals due to adverse events occurred at
similar rates in both reports. :

Adverse Events occurring in 2 5% of the Population

- There was a decrease in the incidence of cardiac failure, dyspnea, all types of edema,

anemia, hypoglycemia, hypercholesterolemia, and hyperlipemia in the Safety Update

2000 compared to the incidence reported in this NDA.

Conclusion :

It is encouraging that there was a decrease in the incidence of most adverse events,
including those that were considered serious or resulted in patient withdrawals in the
Safety Update 2000. However, it is difficult to assess the clinical value of these data since
only 27% of the patients originally enrolled in the trial were left after 2 years of open
label follow up and included in the Safety Update 2000. It is likely that with time only
the healthier patients elected to continue in the study.

The continued incidence of deaths due to cardiovascular events and possibly related to the

study medication is concerning. Since no placebo group was studied for the same
duration of time, it is not possible to know if this increase in mortality is due to
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combination therapy with Avandia plus insulin or if it is part of the normal progression of
cardiovascular disease seen as a consequence of type 2 diabetes. Ideally a new clinical
trial could be set up to compare patients on combination therapy to placebo for a longer
duration of treatment. It might be helpful to include another treatment arm for patients
started on more intensive insulin therapy. Also it would be worth considering the
exclusion of all patients with a history of edema, cardlac failure or significant cardiac
disease. :

CONCLUSION OF STUDY RESULTS

I) Combination therapy with Avandia and insulin was effective at improving glycemic
control in patients inadequately controlled on insulin therapy.

1) Patients with FPG > 140mg/dL, HbA1C > 7.5% and fasting C-peptide >0.4ng/mL
had statistically significant decreases in FPG and HbA1C compared to the placebo
treated groups.

2) The relative decrease in median FPG compared to the placebo-treated group at 26
weeks of therapy ranged between 31 to 40mg/dL (study 095, Table 5) and 52 to
55 mg/dL (study 082, Table 2).

3) The relative median decrease in HbA1C compared to the placebo-treated group
ranged between 0.5% to 0.8% (study 095, Table 4) and 0.7% to 1.3% (study 082,
Table 1).

4) No statistically significant changes in C-peptide were observed.

5) Improvements in FPG and HbA1C were greatest in study 082 with twice daily
dosing compared to once a day dosing in study 095.

6) Improvements in FPG appeared to be maximal after 8 to 12 weeks of therapy
while maximal changes in HbA1C were delayed and not seen until 12 to 26
weeks.

7) The efficacy of the Avandia and insulin combination therapy was maintained
during the 26-week study period.

8) In subgroup analysis the efficacy with Avandia and insulin combma‘uon therapy
was independent of age (> or < 65 years) and sex.

9) Patients, who were more overweight (BMI > 27kg/m2) or more poorly controlled
at the start of therapy, FBG (> 200mg/dL) and HbA1C (> 9%) were more likely to
show a greater benefit, measured as a median decrease in HbA1C.

II) Combination therapy with Avandia and insulin was relatively well tolerated in the
studies presented in this NDA. However, there was an increased frequency of the
following adverse events: hypoglycemia (53%-71%), anemia (4%-17%), edema (2%-
10%), hyperlipidemia (1%-9%), weight increase (0%-7%), dyspnea (4%-5%, study 082
only) and cardiac failure (2%-4%, study 095 only).
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1) Hypoglycemia .

2)

3)

2)

b)

d

Hypoglycemia was the most common adverse event in the combined double blind
and open-label phases of these studies. It occurred in 331/541=61% of the patients
on Avandia and insulin combination therapy, compared to 84/203=41% of
patients on insulin and placebo.

Episodes of FBG < 50mg/dL, based on the patients diary cards or scheduled lab
assessment, were much less common. Only 12/541=2.2 % of the patients on
Avandia and insulin combination therapy had one or more such episodes,
compared to 2/203=1% patients on insulin monotherapy.

The high incidence of events was likely due to the strict protocol guidelines which .

did not permit reduction in the baseline insulin dose unless the patient had
sustained hypoglycemia (mean capillary glucose <100mg/dL for 7 days) or severe
or recurrent episodes of hypoglycemia.

The incidence of hypoglycemia was dose related and occurred more frequently
with once a day dosing.

Anemia

2)

b

d)
e)
f) .
g)

The magnitude of the mean decrease in hemoglobin seen with combination
therapy with Avandia and insulin was 1g/dL which is similar to what had been
previously seen with Avandia monotherapy or combination therapy with Avandia
and other oral antidiabetic agents.

However, patients on combination therapy had individual decreases in
hemoglobin of up to 3.6g/dL substantially greater than the mean decrease of
1g/dL. The lowest hemoglobin reported in patients on therapy that may be solely
attributed to therapy was 9.5g/dL. (One patient whose clinical course was
complicated with a bleeding gastric ulcer had a decrease in her hemoglobin of
5g/dL from 13.9 to 8.9g/dL.)

The risk of developing anemia during combination therapy with Avandia.and
insulin was greater compared to patients on placebo or Avandia monotherapy. But
this was largely due to the lower baseline hemoglobin (-0.4g/dL) seen in the
patients enrolled in combination therapy compared to those on placebo and
Avandia monotherapy.

New occurrences of anemia were seen throughout the 26 weeks of the studies.
The incidence of anemia was dose related.

Patients with anemia had an increased incidence of concurrent edema (9/44=20%)
The anemia was primarily normocytic as would be expected with volume
expanstion. -

Edema o .

a)

b)
©)

d)

Both insulin and Avandia in monotherapy are associated with edema. In
combination therapy the increased incidence of edema was additive.

The incidence of edema was dose related.

In the double blind phase of these studies 59/408=14.5% of all patients on the
Avandia and insulin combination had adverse events of edema. -

Patients with edema had an increased incidence of concurrent anemia (9/59=15%)
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€)
f)

Patients with edema had an increased incidence of concurrent adverse cardiac
events (7/59=12%)

In the open label extension, study 114, the incidence of new adverse events of
edema in patients on combination therapy was essentially unchanged at
58/389=14.9%.

4) Hyperlipidemia

5)

6)

2)

b)

c)

Small increases in total cholesterol, LDL-cholesterol and HDL-cholesterol were
seen with seen with combination therapy with Avandia and insulin. These resulted
in minimal changes in the ratios of total cholestero/HDL-cholesterol and LDL-
cholesterol/HDL-cholesterol.

Small decreases in free fatty acids and mixed changes in serum triglycerides were
seen with combination therapy with Avandia and insulin.

The clinical significance of the lipid changes associated with Avandia therapy is
not known.

Weight Increase v

a)

b)
c)

d

€)

Both insulin and Avandia in monotherapy are associated with weight increase. In
combination therapy the effect on weight increase was additive.

The incidence of weight increase was dose related.

Mean weight in patients on combination therapy with Avand1a and insulin
increased over the entire 26 week study period.

The mean weight increase in the double blind phase of the studies ranged from 4
to 7kg, while individual weight gains as high as 27.5kg were seen.

Weight gain was associated with edema and anemia, but was not predictive of risk
for cardiac failure. Out of the 23 patients with the largest weight gain in these
studies 12/23=53% had edema, 5/23=22% had anemia but none had cardiac
failure.

Cardiac Related Events

a)

b)

c)
d)

Type 2 diabetics on insulin therapy typically have had diabetes for a longer time
and are likely to be at higher risk for cardiovascular complications. In this study
patients were randomly assigned to treatment groups in order to control for this.
There was a marked increase in total adverse cardiac events, serious adverse
cardiac events, and adverse cardiac events leading to withdrawal in patients on
insulin and Avandia combination therapy compared to insulin alone.

Most of the cardiac events involved cardiac failure and ischemic heart disease.
There was a significant increase in the incidence of arrhythmias of all types in the
insulin and Avandia combination therapy compared to insulin alone. However, it
was not possible to identify specific arrhythmias that were more commonly
associated with combination therapy.

Patients at highest risk of cardiac events were older, had a longer duration of
diabetes and were on the higher 8mg daily dose of Avandia.

While the majority of patients on combination therapy (18/24=75%) who
developed heart failure had predisposing risk factors (history of congestive heart
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failure, cardiac ischemia, edema, or left ventricular hypertrophy), a significant
proportion (6/24=25%}) did not. And only 18/200=9% of the patients with one or
more predisposing cardiovascular risk factors on combination therapy developed
heart failure. This means that it is not possible to distinguish patients at increased
nisk of cardiovascular adverse events by medical history.

7) Hepatic Events

a)

b)

Non of the 644 patients enrolled in these studies developed elevations in SGOT or

SGPT > three times the upper limit of normal due to combination therapy. One

patient had elevations of 3.1 to 3.9 times the upper limit of normal noted on the
first day of study 095. This was presumably before he received any study
medication. The patient was withdrawn from the study on day 12 due to
persistently elevated transaminases. .

Pooling data from all clinical studies with Avandia, the sponsor calculated that the
mcidence of SGPT > three times the upper limit of normal is only
13/4948=0.26%. This is slightly more than placebo 1/156=0.18% but less than
seen in combination studies with insulin and sulfonylureas or metformin
5/1238=0.40% (see Table 8.H.8.18). '

In post marketing analysis, three cases of hepatic failure have been seen with
Avandia as of 9/2000. OPDRA calculated that the rate of acute liver failure was
about 10.8 pér million person-yrs, which is lower than the rate estimated for _
troglitazone 60-107 per million person-yrs, but higher than the background rate of

1 per million person-yrs. '
In post marketing analysis 51 cases of hepatitis have been seen with Avandia as of
9/2000. Hepatitis was determined as serum transaminase levels > three times the

~upper limit of normal that could not be accounted for by another cause.

From the limited number of patients in studies 082 and 095 there is no data to
suggest that combination therapy with insulin increases the risk of hepatotoxicity
seen with Avandia.
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FINANCIAL DISCLOSURE FOR STUDIES 082 AND 095

- Form 3454, CERTIFICATION: FINANCIAL INTERESTS AND ARRANGEMENTS

OF CLINICAL INVESTIGATORS, was submitted by David Wheadon, V.P. & D1rector
of Regulatory Affairs and Product Professional Services.

For study 082, 174 clinical investigators from 41 different sites are listed as having
submitted completed financial information with no financial information to disclose. 14
clinical investigators (7%) did not respond to the request for financial information, but the
sponsor has copies of 2 letters of notification on file for each of these investigators.

For study 095, 125 clinical investigators from 40 different sites are listed as having
submitted completed financial information. 113 of these investigators are listed as having
no financial information to disclose. 24 clinical investigators (15%) did not respond to the
request for financial information, but the sponsor has copies of 2 letters of notification on
file for each of these investigators. 8 clinical investigators (5%), from centers 21 and 22,
did not have any information listed in the NDA, because they were no longer employed at
the centers. The clinical centers submitted letters confirming that they had been unable to
contact these investigators to obtain their signatures.

Reviewer’s Comments

The data presented in this NDA was obtained from two large placebo-controlled double-
blinded multicenter trials at 40 to 41 different sites including 188 to 157 different clinical
investigators. None of the clinical investigators who responded had financial information,
which needed to be disclosed. Of the remaining 7% to 20% of the investigators, who did
not respond to the sponsor’s request for financial information, there is a low likelihood
that they could have effected the outcome of these placebo-controlled double-blinded
multicenter trials.
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RECOMMENDATIONS

The proposed new indication for the treatment of type 2 diabetics w1th Avandia and

insulin in combination therapy should not be approved at this time. This indication may -

be reevaluated following longer double blind placebo controlled clinical trials that can
provide additional information on the long-term benefits of this combination therapy.
Acceptable endpoints would be cardiovascular mortality or total mortality.

~ The proposed labeling changes, describil_lg appropriate safety information about
combination therapy with Avandia and insulin, should be adopted.

Recommendation code: AE

SIGNATURE PAGE

~ Reviewed by:
—

ﬂ%@ W // | (2/6/01)

William Lubas, MD-PhD
FDA/CDER/ORM/ODEI/DMEDP

- Medical Officer

- (2/6/01)

Sanl Malozowski, MD
Medical Team Leader
FDA/CDER/ORM/ODEIVDMEDP

cc: Original NDA (NDA Archive DMEDP)
HFD-510/Division File
HED-510/Lubas/Malozowski/Orloff/Weber
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Table 8.H.8.2: Mean Change from Baseline in Hemoglobin and Hematocrit
Over Time — Rosiglitazone in Combination with Insulin, Double-blind, and Open-label Population

IRSG + INS NS .

Hemoglobin (g/dL) N iMean SD N Mean SD
[Baseline* 541 14.1 1.34° 203 |14.1 1.28
1 days - 0 0 0 0 0 0
2-30 days 390 L0.5 0.62 150 }0.1 0.62
31-60 days 146 -0.7 0.67 - 174 0.0 . 0.66
61-90 days 437 0.8 0.77 179 0.1 0.67
91-196 days 443 1.0 0.78 175 0.2 0.68

- {197-280 days 268 -1.3 0.88 13 0.1 0.66
281-378 days 158 -0.9 0.95 0 0 0
379-560 days 36 0.7 1.04 0 0 0

- [Hematocrit (%) N Mean SD N Mean SD
Baseline* 541 U419 3.88 203 U418 3.73
1 days 0 0 0 0 0 0
2-30 days 390 -1.4 .05 150 0.5 1.98
31-60 days 446 2.0 2.17 174 103 2.10
61-90 days - 437 2.6 . .41 179 0.5 2.16
01-196 days ' 443 3.1 ‘D41 175 1.1 2.07
197-280 days 268 -3.9 2.69 13 0.3 1.77
281-378 days 158 -3.1 3.00 0 0 . 0

" 379-560 days 36 2.6 3.24 0 0 0

* Time intervals expressed in days
[Data Source: ISS Table 8.2.4.1.1a

Table 8.H.8.3: Mean Change from Baseline in Hemoglobin and Hematocrit
" by Regimen — Rosiglitazone in Combination with Insulin, Double-blind Population

RSG +INS RSG +INS . INS
oD BID

[Hemoglobin (g/dL) N Mean ISD IN [Mean SD N Mean [SD
[Baseline* . 196 |14.2 1.41 P12 [14.0 1.30 203 14.1 1.28
1 days 0 0 0 0 0 0 0 0 0
2-30 days 142 |04 0.64 1153 |04 0.60 150 0.1 0.62
31-60 days 165 0.6 0.64 |184 1|-0.6 0.66 174 0.0 0.66
61-90 days 152 0.8 0.74  [183 0.7 0.73 179 0.1 0.67
01-196 days 164 1.0 0.74 187 1.0 0.74 175 0.2 0.68
197-280 days 16 -0.3 0.84 |14 -0.7 0.76 13 0.1 0.66
Hematocrit (%) N Mean [SD N Mean SD N Mean - ISD
Baseline* 196 420 4.08 212 @418 3.80 203 41.8 3.73
1 days 0 0 0 0 0 0 0 0 0
2-30 days 142 1.2 2.14 {153 k13 1.97 150.  HOS 1.98
31-60 days 165 1.9 2.10 [184 [2.1 2.07 174 0.3 2.10
61-90 days 152 |2.5 2.40 j183 2.5 2.30 179 0.5 2.16
91-196 days 164 3.1 2.30 187 3.3 " RAS 175 1.1 2.07
197-280 days ] 16 -0.7 3.17 (14 -2.0 2.34 13 0.3 1.77

« Time intervals expressed in days return to Safety Summary Anemia
Data Source: ISS Table 8,2.4.2.1a return fo text 7)Precautions Teturn to text 14) Laboratory
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Table 28 Randomized Patients with On-therapy Adverse Experiences of Edema Study 082

table continues)

* Patient subsequently developed ECG abnormalities

** Patient had presenting condition of edema

[t Edema resolved after the last dose of study medication.

t+ Edema resolved after the end of study but while patient was on study medication since the patient continued into the open-label study. .
t Patient withdrew from study on day 36 due to an SAE of pulmonary edema and cardiac arrest.
Data Source: Section 15, Table 15.2.4, and Appendix D, Listing D.L2. )

Treatment group PTD Preferred term Verbatim term Intensity  [Relationship to Outcome
. Study Medication
Insulin + Placebo 082.021.13957  {Bdema peripheral  lIncreased swelling (1) hand + (1) foot Mild [Unlikely Ongoing
i . 082.022.14001  |[Edema dependent  [Trace pedal edema Mild Not related Ongoing
[’ 082.026.13968  [Edema dependent  [Edema both feet Moderate  [Not related Resolved 7 days
! 082.033.14139  [Edema dependent  [Pedal edema both feet fluid retention Mild Suspected Ongoing
' : 082.039.13778  [Edema legs Edema (1) leg + foot Moderate  |Not related Ongoing
Ins+RSG 2mg bid 082.003.13551  [Edema legs [Edema—lower extremities Mild Suspected Resolved 5 days
i 082.003.14216* |Edema legs [Edema lower extremities Mild Suspected Resolved 71 days
" Edema periotbital  [Swelling eyes Mild Suspected Resolved 59 days
i Edema periorbital _ Swelling; bilateral hands, feet/ankle and  [Mild [Unlikely Resolved 5 days
: eyes :
i Edema peripheral  [Swelling; bilateral hands, feet/ankle and  [Mild Unlikely Resolved 5 days
eyes :
' 082.006.13573 [Edema dependent  [Edema to feet Mild [Unlikely Resolved 7 days
! 082.006.13918  [Edema legs " |Swelling to lower legs Mild [Unlikely Resolved 3 days
' 082.008.13722** [Edema legs Edema left lower extremity Mild [Unlikely Resolved 5 days
‘ 082.010.13963  [Edema legs [Trace pitting edema, lower 1/3 legs Mild Not related Ongoing
i 082.012.13531  |Edema legs ILeg edema . Mild Not related Ongoing
- 082.015.13868  [Edema dependent  [Bilateral edema of ankles Mild [Unlikely Ongoing
! 082.017.13756 |[Edema generalized [Fluid retention . Mild Suspected Ongoing
' 082.025.13943  [Edema legs Bilateral lower leg edema Mild [Unlikely Ongoing
' 082.027.13770  [Edema (Worsening edema Mild Suspected Ongoing
i 082.030.14088  [Edema peripheral  [2+ pitting edema peripheral Moderate  [Unlikely Resolved 125 days
i 082.031.13680** |[Edema legs (1) leg discomfort with +3 pitted edema Moderate  |[Not related Resolved 16 days
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Table 28 (continued) Randomized Patients with On-therapy Adverse Experiences of Edema Study 082

Treatment group PID Preferred term [Verbatim term Intensity _Relationship to Ouicome

. Study Medication
[ns+RSG 2mg bid 082.033.14082 Edema dependent  [Pedal edema Mild Unlikely Ongoing
(contimied) : :
[ns+RSG 4mg bid 082.003.13552 1 |Edema dependent  |Edema-bilateral feet Mild Suspected Resolved 118 days
i 082.004.13695 Edema dependent  [Increased edema of ankles Mild Unlikely Ongoing
" 082.007.13856 Edema legs Leg edema Moderate Suspected Ongoing
" 082.008.13721 Edema dependent  |Ankle edema [left] Mild Probable Ongoing
i 082.009.13832 11 Edema peripheral Bilateral hand and leg edema Mild Not related Resolved 18 days
" 082.027.13974 Edema " |1+ bilateral edema Moderate [Probable Ongoing
' 082.027.13978 + [Edema dependent (1) ankle 1+ edema Moderate Unlikely Ongoing
" Edema dependent  |(r) ankle 1+ edema Moderate Unlikely Resolved 190 days
(" 082.028.13808 11 Edema dependent  |Slightly worsening edema of left foot Mild Not related Resolved 102 days
i 082.028.13910 ¥ [Edema dependent  [Swelling in ankles (edema) Moderate Unlikely Resolved 50 days
' Edema dependent  [Swelling in feet (edema) Moderate [Unlikely Resolved 50 days
' Edema peripheral  |Swelling in left hand (edema) Moderate Unlikely Resolved 50 days
' 082.028.14109 Edema dependent  [Swelling bottom left foot Mild Unlikely Ongoing
' 082.029.14019 Edema generalized |Gen swelling Mild [Not related Resolved 1 day
i 082.032.13813** [Edema legs Edema, bilateral both legs Mild [Unlikely Ongoing
" 082.034.13661 Ederna dependent  [Feet swollen Mild Not related Ongoing
' 082.036.13945* " |[Edema legs Lower bilateral peripheral edema Mild Unlikely Ongoing
'’ 082.038.13993 Edema dependent  |[Edema (ankles) Moderate Not related Ongoing
i 082.041.13935** |Edema legs Leg edema (worsening) (worsening Moderate Unlikely Ongoing

from baseline)

"’ 082.041.13936 Edema dependent  [(r) foot swelling Mild [Unlikely Resolved 16 days

* Patient subsequently developed ECG abnormalities

¥ Patient had presenting condition of edema

[+ Edema resolved after the last dose of study medication.
L+ Edema resolved after the end of study but while patient was on study medication since the patient continued into the open-label study.
[t Patient withdrew from study on day 36 due to an SAE of pulmonary edema and cardiac arrest. '
Data Source: Section 15, Table 15.2.4, and Appendix D, Listing D.L2.
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H»Em 28 Randomized Patients with On-therapy Adverse Experiences of Edema Study 095
Treatment group PID Preferred term Verbatim term Intensity Relationship to Outcome
. Study Medication
[ns+Placebo 095.010.12429 |[Edema legs Lower extremities swelling Mild Suspected Resolved (31 days)
Ins+Placebo 095.010.12433 [Edema legs Swelling to lower extremitics Mild Unlikely Ongoing
[ns+Placebo 095.026.12129 [Edema legs Worsening edema in legs and feet [Moderate  Not Related Ongoing
[ns+Placebo 095.034.12701 |Edema legs 1 (+) lower extremity edema Mild [Not Related Ongoing
‘[Ins+Placebo 095.038.12390 |Edema generalized  [Fluid retention intermittent Mild [Not Related Resolved (160 days)

Ins+RSG 4mg od 095.005.12384 |Edema dependent  [Edema (ankles) Mild Suspected Resolved (57 days)
Ins+RSG 4mg od 095.007.12188 .|[Edema dependent  {Left pitting pretibial ankle edema Mild Not Related Resolved (8 days)

Edema dependent  [Pitting pretibial ankle edema —Rt. Mild [Not Related Ongoing
[ns+RSG 4mg od 095.008.12033  |[Edema legs Lower extremity edema Mild Suspected Ongoing
Ins+RSG 4mg od 095.013.12485 |Edema peripheral Edema, both hands Mild [Not Related Resolved (3 days)
Ins+RSG 4mg od 095.013.12588 |Edema dependent  [Pedal edema — bilateral Mild [Not Related Ongoing

Edema generalized [Weight gain (due to generalized edema) |[Moderate _ [Suspected Ongoing
Ins+RSG 4mg od 095.013.12695 |[Edema dependent  [Trace pedal edema Mild Suspected Resolved (160

, . days)

ns+RSG 4mg od 095.024.12094 |Edema dependent  [Mild dependent edema Mild Not Related Ongoing
Ins+RSG 4mg od 095.026.12130 {Edema peripheral  [Edema in arms + legs Mild [Not Related Ongoing
[ns+RSG 4mg od 095.027.12201 |[Edema generalized  [Fluid retention (9 Ib. weight gain) Mild Suspected Ongoing
[ns+RSG 4mg od 095.032.12445 [Edema legs Bilateral lower leg edema Moderate  [Not Related Resolved (19 days)
[ns+RSG 8mg od 095.002.12015 |[Edema dependent  [Edema both feet (L) >R Moderate  [Not Related Ongoing
[ns+RSG 8mg od 095.003.12601 |Edema dependent  [Edema bilateral feet Mild Not Related Resolved (32 days)
[ns+RSG 8mg od 095.005.12385 |Edema generalized |Weight gain >10% from screening Mild Suspected Ongoing

[Edema Peripheral . [Edema of hands and feet- Moderate  [Suspected Resolved (17 days)
[ns+RSG 8mg od 095.005.12439 |Edema generalized  Generalized edema Mild Suspected Ongoing

Edema generalized _|Increased weight due to generalized Mild Suspected Resolved (118

edema days)
Edema generalized  |Increased weight due to generalized Moderate  {Suspected Ongoing
. edema :

(table continues) .
Data Source: Section 15, Table 15.2.4, and .Pvﬁom&x D, Listing D.L.2.
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Table 28 (continued) Randomized Patients with On-therapy Adverse Experiences of Edema Study 095
[Treatment group PID. Preferred term [Verbatim term Intensity Relationship to Oufcome
: ’ Study Medication
Ins+RSG 8mg od 095.006.12230 [Edema dependent  [Bilateral pedal edema Mild {Unlikely Ongoing
[ns+RSG 8mg od 095.007.12527 |[Edema legs Bilateral lower extremity edema Mild Unlikely Ongoing
Ins+RSG 8mg od 095.010.12423 |Edema legs Edema to lower exiremities Moderate _ [Probable Resolved (25
: days)
[ns+RSG 8mg od 095.010.12639 |[Edema legs Swelling to lower extremities at end of _[Mild Suspected Resolved (50
. work day ] . days)
Ins+RSG 8mg od 095.013.12009 |Edema dependent  ["Lt. Foot swollen" aka pedal edema Mild Not related Resolved (47
_ days)
Ins+RSG 8mg od 095.013.12300 [Edema Weight gain due to increased edema Moderate Not Related Ongoing
Ins+RSG 8mg od 095.013.12687 {Edema legs Edema legs’ Mild Suspected Resolved (179
) | days)
. [Face edema (L) face swollen Mild Not Related Resolved (1 day)
Ins+RSG 8mg od 095.020.12539  [Edema legs Edema in right leg Mild Not Related Ongoing
Ins+RSG 8mg od 095.022.12211 [Edema legs [n patients history now worse. Moderate  |Not Related Ongoing
Bilateral leg edema o )

. Edema peripheral _ [(R) hand edema Moderate  [Not Related Ongoing
Ins+RSG 8mg od 095.028.12138 |[Edema generalized  |Generalized edema Moderate Suspected Ongoing
Ins+RSG 8mg od 095.030.12605 |Edema periorbital _ [Periorbital edema Mild [Not Related Resolved (113

_ days)
ns+RSG 8mg od 095.032.12447 |Edema dependent  [Left foot edema Mild Not Related Ongoing
[ns+RSG 8mg od 095.036.12458 * [Edema legs Edema of lower extremities Moderate  [Not Related Resolved (5 days)
Edema legs Lower exiremities trace edema Mild Suspected Ongoing
Ins+RSG 8mg od 095.038.12249 |Edema generalized [Fluid retention Moderate  [Probable Ongoing
. Edema generalized [Left and right leg edema/fect edema/ . {Moderate Suspected Ongoing
abdomen/edema

Data Source: Section 15, Table 15.2.4, and Appendix D, Listing D.L2. _retwn to text
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“Table 8.H.4.1: On-therapy Adverse Experiences (3% in Any Treatment
Group) by WHO (ART) Preferred Term - Rosiglitazone in Combination with
Insulin, Double-blind and Open-label Population
Preferred Term* - RSG + INS Insulin
N =541 N =203
] n %o n %
Total Patients w/AEs 501 92.6 175 86.2
Hypoglycemia 331 61.2 84 41.4
Upper Resp Tract Infection 115 21.3 41 20.2
IAnemia [75 13.9 7 3.4
Injury 50 9.2 19 9.4
Infection Viral . |7 8.7 16 7.9
Sinusitis 42 7.8 16 7.9
Edema Dependent 41 7.6 3 1.5
FEdema Legs 39 7.2 5 2.5
Headache _ 37 6.8 - |15 7.4
Urinary Tract Infection 37 6.8 20 9.9
Arthralgia 36 6.7 7 3.4
Hyperlipemia 32 5.9 6 3.0
[Weight Increase 31 5.7 3 1.5
Pain 29 5.4 11 5.4
Back Pain 27 5.0 8 3.9
Hypertension Aggravated 25 4.6 12 5.9
Bronchitis P4 4.4 7 3.4
Cardiac Failure 24 4.4 2 1.0
Dyspnea 23 #.3 2 1.0
Fatigue 23 4.3 4 2.0
Nausea 22 4.1 4 2.0
Coughing 20 3.7 6 3.0
Diarrhea 20 3.7 14 6.9
Edema Generalized 20 3.7 2 1.0
Infection 20 3.7 8 3.9
Edema Peripheral 18 3.3 1 0.5
Cellulitis 16 3.0 4 2.0
Chest Pain 16 3.0 2 1.0
Hypercholesterolemia 16 3.0 0 0.0
[Rash 16 3.0 7 3.4
IArthritis 15 2.8 <3 3.9
Dizziness 15 .8 3 3.9
Allergy 11 .0 8 3.9
 Sorted by RSG + INS, descending order of frequency of preferred term.
Data Source: 1SS Table 4.2.4.1.a , 1SS Table 4.2.4.1.b; Appendix 4.0a
returnt to text in label return to Safety suminary weight gain
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Table 8.H.4.14: On-therapy Reports of Edema* - Rosiglitazone in
Combination with Insulin, Double-blind and Open-label Population

Preferred Term ** RSG +INS INS
' N=541 N =203
131 % n %
Edema Dependent 41 7.6 3 1.5
Edema Legs 39 7.2 5 D.5
Edema Generalized 20 3.7 2 1.0
Edema Peripheral 18 3.3 1 0.5
Edema 3 0.6 0 0.0
Pulmonary Edema 1 0.2 0 - 0.0
Total Patientst with Edema AEs (107 ]19.8 11 4

* A patient could have more than one edema AE.

=+ Sorted by descending order of preferred term frequency, RSG+INS.
It Patients counted only once, regardless of number of preferred terms.
[Data Source: 1SS Table 4.2.4.1.a and 4.2.4.1.b; Appendix 4.0a

{return to text in label

return to Safety Summary

Table 8.H.4.15: On-therapy Reports of Edema* for OD and BID Regimens —
Rosiglitazone in Combination with Insulin, Double-blind Population

Preferred Term ** RSG+INS | RSGHINS Insulin
‘ BID oD '
N=212 N=196 N=203
n % m % n %
[Edema Dependent 13 6.1 11 5.6 3 1.5
. [Edema Legs 12 5.7 9 K6 5 2.5
[Edema Generalized- 3 - N4 6 3.1 2 1.0
IEdema Peripheral 4 1.9 4 R0 1 0.5
Edema 2 0.9 1 105 0 0.0
Pulmonary Edema 1 0.5 0 0.0 0 0.0
Total Patientst with Edema AEs [32 15.1 28 (143 |11 5.4

* A patient could have more than one edema AE.

return to text in label

** Sorted by descending order of preferred term frequency, RSG+INS.
i Patients counted only once, regardless of number of preferred terms.
Data Source: 1SS Table 4.2.4.2.a, ISS Table 4.2.4.2.b; Appendix 4.02

return to Safety Summa:y
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Table 1.8 Incidence of Anemia in the Rosiglitazone Clinical Program (Double Blind

_ Population)*
aseline Hgh (Mean  |AE of Anemia |Value of Potential
gemog]obin Change from Clinical -
baseline)** Concern***
(gm/dL) (gm/dL) (% of patients) (% of patients)

RSG monotherapy  |14.6 -1.0 1.9 ' 0.9
Placebo 14.6 -0.2 0.7 0.4
RSG + Metformin  {14.2 -1.0 7.1 1.5
Metformin 14.2 0.3 2.2 1.8
RSG + Sulfonylurea 14.4 0.7 1.5 1.8
Sulfonylurea 14.4 -0.2 0.6 1.0
RSG + Insulin 14.1 1.0 10.8 2.8
sulin 14.1 0.2 .4 1.1

* Includes all doses and regimens

Anemia

Pk 94 of patients with an on-therapy hemoglobin value >2gm/dL below the lower limit of the reference range.

Table 1.9: Incidence of Edema in the Rosiglitazoene Clinical Program

(Double-Blind Population)*

Edema (%) .
Control RSG
RSG monotherapy 1.3 4.8
RSG + Metformin D2 4.4
RSG + Sulfonylurea 1.0 3.0
IRSG + Insulin 5.4 - 14.7

tIncludes all doses and regimens

return to text

return to Safety Summary

> Mean change from baseline at the day 91-196 window.  Teturn to textinLabei return to Safety Sur_nmary
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Table 1.10: Rate of Heart Failure in the Rosiglitazone Phase 3 Program

[Double-blind  [Including OL,  [Rate/100 pt years
Controlled T rialslg ncontrolled
xtensions

% of pts % of pts (95% CI)
Placebo 0.2 - 0.6 (0.01-3.30)
Metformin 0.0 - 0.0 (1/a-3.76)
Sulfonylureas 0.4 - 0.6 0.11-1.62)
Insulin 1.0 - .2 (0.27-7.94)
IRSG Monotherapy 0.2 0.5 0.7 (0.40-1.09)
RSG + Metformin 0.3 0.5 0.7  [0.15-2.18)
RSG + Sulfonylureas 0.7 0.5 0.6 (0.21-1.51)
RSG + Insulin 2.5 4.4 7.4 (4.79-11.12)

retumn to text 9precautions return to text 14)Adverse Reactions

Table 1.3: Incidence of Selected Presenting Conditions Related to
Macrovascular Disease in the Rosiglitazone Double Blind Population

Congestive
Heart Failure
Ischemic Heart
Disease
Vascular
Disease

Monotherapy  Metformin SU Insulin

Studies Combination Combination  Combination
Studies Studies Studies

(%) (%) (%) (%%)

1.0 0.7 13 2.5

4.2 34 8.0 14.1

2.6 3.0 34 9.2

Table 1.4: Incidence of Selected Presenting Conditions Related to
Microvascular Disease in the Rosiglitazone Double Blind Population

retinopathy

Peripheral neuropathy 8.9

return to Safety Review Cardiac Events

Monotherapy  Metformin SU Insulin
Studies Combination Combination =~ Combination
Studies Studies Studies
(%) (%) (%) (%)
15 52 4.4 19.1
' 14.0 7.4 33.9
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Table 8.H.4.9: On-therapy Reports of Cardiovascular Events* -
Rosiglitazone in Combination with Insulin, Double-blind and Open-label

Population
RSG + INS - INS
_ N =541 N =203
Preferred Term ** n % n %
Cardiac failure' 241t 44 2 1.0
Dyspnea 23 4.3 2 1.0
Cerebrovascular disorder 9 1.7 2 1.0
Coronary artery disorder 9 1.7 1 0.5
Peripheral ischemia 7 -1.3 2 1.0
Angina pectoris 6 1.1 2 1.0
Myocardial infarction 6 1.1 0 0.0
Myocardial ischemia 5 0.9 0 0.0
- Angina pectoris aggravated 3 - 0.6 1 0.5

Cardiomegaly 2 0.4 1 0.5
Cardiac arrest 2 04 0 0.0
Claudication intermittent 1 0.2 0 0.0
Total Patients’ w/Cardiovascular AEs 77 14.2 10 4.9

* A patient could have more than one cardiovascular event.

** Sorted by descending order of preferred term frequency, RSGHINS.

1 One patient with cardiac failure is represented in both treatment groups because the onset day was both the last day
of the acute study and first day of the extension study. )

11 One patient (082.027.13978) also had an on-therapy AE of pulmonary edema which began 22 days after the onset
of the on-therapy cardiac failure.

{ Patients counted only once, regardless of number of preferred terms.

Data Source: ISS Table 4.2.4.1.2 and 4.2.4.1.b; Appendix 4.0a  retuin to Safety Summary Cardiac events

Table 8.H.8.18: Rates of ALT Levels >3X ULRRY in the Rosiglitazone
Clinical Program ’
n (%) patients with ALT >3X ULRR based on the entire rosiglitazone clinical program

Rosiglitazone Placebo SU, Metformin and Insulin
13/4948 (0.26%) 1/561 (0.18%) 5/1238 (0.40%)
0.33 per 100 patient years of  0.59 per 100 patient years 0.70 per 100 patients years of
of .
exposure exposure ~ exposure
- (3998.5 patient years) (169.5 patient years) (731.6 patient years)

*ULRR = upper limit of the reference range return to Safety Summary Hepatic
Data Source: Original NDA 21-071; 120-Day Safety Update, 24-March-1999; 1SS Table 8.3.4.1.4.a
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Table 23 Mean Change From Baseline in HbAlc and FPG at Week 26 by Subgroups
- Intent-to-Treat Patients study 082

: HbAlc FPG

Change from Insulin + Insulin+  Insulin + Insulin + Insulin+  Insulin+

- Baseline Placebo RSG RSG Placebo RSG RSG

2mgbd ©  4mgbd 2mg bd 4mg bd

Age <65 yrs !
n 83 82 79 83 82 79
mean * SD 0.09 £ 0.984 -0.64+1.104-1.24 £ 1.139 9.4 +71.79 -39.2+73.45-50.0 + 62.27
median 0.10 -0.60 - -1.20 -2.0 -30.5 -550
Age >65 yrs ‘
n 20 24 24 21 24 24
mean  SD 0.25 £ 0.961 -0.66+0.971-1.04 +£0.720 13.5+52.51-49.3 + 61.38-26.0 + 49.40
median 0.15 -0.65 -1.05 22.0 -58.0 -28.5
Males R -
n ) 58 60 56 58 60 56
mean & SD 0.07 £ 0.838 -0.49+1.133-0.98 + 0.930 8.8+ 67.68 -28.2+72.5 -45.2+62.43
median 0.00 -0.50 -1.00 5.0 -27.5 -37.0
Females ' .
n 45 46 47 46 46 47
mean + SD 0.19+1.137 -0.84 £0.961 -1.45 £ 1.149 12.1 +69.39-58.8 £ 65.13-43.5 £ 58.01
median 0.20 -0.60 -1.50 35 -57.5 -53.0 -
Baseline BMI .
<27kg/m’
n 10 11 17 11 11 17
mean + SD 0.17 £ 1.275 -0.34 +£0.555-1.08 + 0.750 -20.9+67.33 -37.9 + 67.37-42.5 + 62.47
median 0.05 -0.50 -1.00. -5.0 -34.0 -48.0
Baseline BM1 :
>27kg/m’
n 92 95 86 92 95 86
mean + SD 0.12+0.954 -0.68 £1.112-1.22+1.109 13.5+67.87-41.9 +71.45-44.8 + 60.07
median 0.20 . -0.60 . -1.20 9.0 -35.0 -45.5
Baseline HbAlc <9% :
n : 64 54 51 65 54 51
mean + SD 0.29 +0.897 -0.40+0.915-0.86 £ 0.842 -0.5 £ 55.57 -38.8 £ 59.73-32.5 £ 54.51
median 0.20 -0.50 -0.90 -7.0 -33.5 -37.0
Baseline HbAlc 29% .
n 39 52 52 39 52 52

" mean + SD -0.16+1.049-0.90 + 1.168-1.52 + 1.149 282 + 82.80-44.2 +81.12-56.1 + 63.62
median -0.10 -0.85 -1.70 39.0 -38.5 -57.0
Baseline FPG <200mg/dL
n 65 46 51 66 46 51
mean + SD 0.8 £1.005 -0.28+0.935-1.24 +0.980 28.6 +61.83 -5.5+51.42 -23.7+£49.30
median 0.00° 0.25 -1.20 19.5 -16.5 -26.0
Baseline FPG >200mg/dL .
n 38 60 52 38 60 .52
mean £ SD 0.21 £0.935-092+1.096 -1.15+1.135 -21.6+67.5 -69.1 +71.45 -64.7 £ 63.34
median 0.20 -0.80 ~1.20 -28.0 -70.0 -66.5

Data Source: Section '14, Tables 14.5.1A, 14.5.24, 14.5.3A, 14.5.4A and 14.5.5A; Appendix C, Listmg C.L1.

Return to Subgroup Analysis Efficacv Review 082
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Table 23 Mean Change From Baseline in HbAlc and FPG at Week 26 by Subgroups
- Intent-to-Treat Patients study 095

Change from
Baseline
Age <65 yrs
N 63
Mean & SD
Median - 020
Age 265 yrs
N 32
Mean + SD
Median 0.05
Males '
N ' ' 43
Mean + SD '
Median 0.10
Females
N 52
Mean + SD
Median 0.20
Baseline BMI
<27kg/m”
N 16
Mean = SD
Median 0.00
Baseline BMI
>27kg/m’
N : 79
Mean = SD
Median 0.20
Baseline HbAle <9%
N - 47
Mean = SD
Median 0.20
Baseline HbAlc >9% .
N 48
Mean + SD .
Median . 0.00
Baseline FPG <200mg/dL
N 47
Mean + SD
Median 0.20 -
Baseline FPG 2200mg/dL .
N 48
Mean + SD

- Median 0.00

~ Insulin +
Placebo

0.3+0.99

-0.1 % 0.80

0.0+0.90

0.2+ 0.99

0.1+1.39

02+0.84

0.3+£0.77

-0.0+1.08

03071

0.0%1.13

HbAle
Insulin +
RSG
4mg od

66 :
-0.5£1.00
-0.40

31
-0.3 +0.87
-0.10

62
-0.5+0.92
-0.40

- 35

-0.4 £1.04
-0.30

15
-0.1+1.04
-0.10

82
-0.5+£0.94
-0.45

55
-0.2+0.81
-0.10

42
-0.7 £ 1.07
-0.6

56
-0.3+0.98
-0.10

41
0.6+0.91
-0.60

Insulin +
RSG -
8mg od

71
-0.8+0.98
-0.70

24
-0.6 +0.90
-0.55

56
-0.6 +1.03
-0.55-

39
-0.9+£0.83
-0.80

14
203081
025

81
-0.8 +0.97
-0.70

42
-0.4 £0.80
-0.40

53
-1.0+0.98
-0.8

55
-0.6+0.92
-0.50

40
-0.9+0.98
-0.80

- 47

~ FPG

Insulin + Insulin + Insulin +
Placebo RSG RSG

4mg od 8mg od
63 66 7
12.1% 62,92 -22.5 + 68.80 -30.2£66.48
6.0 -19.0 -13.0
32 31 . 24
5.9 +68.00 -30.7 +60.36 |-46.2 £ 61.59
-17.5 -35.0 -47.5
43 . 62 56
10.5+ 63.61 -27.8 +58.99 [ 25.2 + 65.04
5.0 270 -15.0
52 35 39 -
236571 -202+77.62 }47.2 6437
1.5 -24.0 -38.0.
16 15 14
11.1 £71.92 }16.6 + 58.33 | 33.9 £50.28
10.5 290 315
79 82 81
50+63.42 -26.6+67.54|:34.3 £67.85

5.0 245 -17.0

55 42
55+47.92 -19.1+55.31}29.6 +70.68
2.0 25.0 -26.0
48 42 53
6.5+78.03 -32.9+77.87}37.9£6120
135 265 -16.0
47 56 " 55
30.7+£62.66 6.9+51.34 -8.7+52.94
19.0 105 6.0
48 41 40

-18.2 £ 57.30 }-68.8 +58.70}69.3 + 64.98

-19.5

-68.0 -79.0

Data Source: Section 14, Tables 14.5.1A, 14.5.2A, 14.5.3A, 14.5.4A and 14.5.5A; Appendix C, Listing C.L1.

Return to Subgroup Analysis Efficacy Review study 095
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Introduction

The sponsor has submitted the results of 2 randomized, double-blind, multicenter
controlled clinical trials (Table 1) designed to assess the efficacy and safety of the combined
administration of rosiglitazone (RSG) with insulin (INS) in patients inadequately treated with
insulin alone.

Table 1: Controlled Clinical Trials

Study ' Design Treatment (ITTN) - Duration of
Sites) . Treatment
082 - Add-on to Insulin Insulin twice daily (104) 26 weeks
(38 USA) .| RSG 2mg twice daily + INS (106)
: RS8G 4 mg twice daily + INS (103)
095 Add-on to Insulin Insulin twice daily (95) 26 weeks
(35USA) - RSG 4 mg once daily + INS (97)
RSG 8 mg once daily + INS (95)
3

Reviewer’s Statistical Methods

The sponsor’s protocol-defined analysis for the primary efficacy variable (HbA1c at Week

- 26 LOCF) is an analysis of covariance of the change from baseline with baseline as a covariate

and including terms for region and treatment. This reviewer performed analyses using the
sponsor's'model and also alternate models including various covariates to establish the
robustness of the resuilts. Unless noted otherwise, this reviewer's results were in agreement with

- the sponsor’s results. In addition, this reviewer has presented the results for fasting plasma

glucose (FPG), a secondary efficacy variable. Hochberg’s procedure was used to adjust for

“multiple comparisons (each combination to insulin alone).

This reviewer only reviewed the efficacy data; for a review of 'safety, see the medical
review. : '



TN

Study 082 (conducted 7/97 to 8/98)

Study 082 was a randomized, double-blind multicenter study designed to assess the
efficacy and safety of rosiglitazone (RSG) as add-on therapy for patients inadequately controlled
(FPG2140, HbA1c27.5%) on insulin (twice daily injections).

After screening for inclusion/exclusion criteria, patients were given placebo with insulin
single-blind for 4 weeks (run-in). Patients with FPG>140 after 2 weeks of the run-in and with
variation in weight of <10% were randomized to placebo, RSG 2mg twice daily or RSG 4mg
twice daily. (Figure 1) plus insulin. The insulin dose was to be kept constant throughout the study.

Patients were treated for 26 weeks with visits at Weeks 0,2,4,8,12,18 and 26.

The primary objective of this trial was t6 sh

show that combination therapy was superiorto .
the insulin'monotherapy am; the trial was powered with 71 patients per treatment group to find a
treatment effect of 0.75% or greater for HbA1c at endpoint (Week 26 LOCF).

Figure 1. Sponsor"s sc'h'ematic of 082 trial design _

8 wesks i _ 3 '
insulin + Placebo A week
trusabin Stovinandiariog | fasedn # Plassba Tolow-un
faplionzy l Runsdr _ : VearolEe
oot | | insulin + RSG 2mg bd _ -
wenks 4 m-_—\&-s.
insulin + RSG 4 mg bg

o’ 2B week fegimetf — 0

Patient Disposition . .

A total of 370 patients were screened for this study, 367 entered the. placebo run-in
period. Of 367 patients, 319 (87%) were randomized (Table 2, 107 to INS, 107 to RSG 2mg +
INS and 105 to RSG 4mg+ INS). About 80% of the patients completed the study with the lowest
completion rate in the RSG 4mg + INS group.:Most dropouts occurred during the first 3 months
of the study. Only 6 patients are not included in the intent-to-treat (ITT) population.

Table 2. Study 082 Number (%) of patients on study by treatment group and week

_ INS RSG 2 mg twice + INS | _RSG 4 mg twice + INS

Randomized 107 (100%) 107 (100%) 105 (100%)

Week 4 100 (93%) ‘ 100 (93%) 97 (92%)
[Week 8 97 (91%) 99 (92%) 97 (92%)

Week 12 89 (83%) 93 (87%) 84 (80%)

Week 18 84 (79%) 87 (81%) 81 (77%)

Week 26 84 (79%) 87 (81%) 81 (77%)

Sponsor’s [TT 104 (97%) . 106 (99%) ' 103 (98%)




In the combination therapy groups, the major reason for discontinuation is an adverse
event (Table 3). The type of ADE varied widely; most occurred during the first 3 months of study.

Table 3. Study 082 Reasons for withdrawal from double-blind treatment post-randomization

INS RSG 2 mg twice + INS | RSG 4 mg twice + INS
ADE L 2(2%) 9 (8%) - 8 (8%)
Lack of Efficacy 5 (5%) 0 (0%) 1(1%)
Protocol Deviation 7 (6.5%) 3 (3%) 6 (6%) .
Lost-to-Follow-up 5 (5%) 2 (2%) 4 (4%)
Other 4 (4%). 6 (6%) 5 (5%)

Patient Demographics and Baseline Characteristics

The treatment groups were well-balanced regarding baseline characteristics. The mean .
age of patients was 57 years (range of 26 to 80); about 22% were over 65 years (Table 4). About
56% were male. About 70% were white. Oral anti-diabetic use was not allowed for the 3 months
prior to the study and on study. '2 '

Table 4. Study 082 Baseline Characteristics

INS RSG 2 mg twice + INS | RSG 4 mg twice + INS
(n=104) {n=106) {n=103)
Age ‘ ’ ' '
>65 years 20% 23% 23% -
Race _ _
White 68% . 72% 71%
Black - 18% 19% 16%
Other 14% 9% 14%
# of Years of Diabetes :
Mean (SD) 12 (6) 13 (7) 13 (8)
Median 11 12 10
Range 11026 0to 33 1to 40
Baseline daily insulin o
“dose (units)
Mean (SD) 70 (30) 71 (44) 78 (36)
Median 66 62 72

Efficacy Results

The HbA1c changes at Week 26 for both LOCF (ITT) and for observed cases showed

: highly significant (P<.0003) treatrent differences for each combination compared to insulin

alone (Table 5).
Table 5. Study 082 Mean HbA1c (%)
- INS RSG 2 mg twice + INS RSG 4 mg twice + INS
: (n=104) (n=106) (n=103)
Baseline 8.9 (1.1) 9.1 (1.3) 9.0 (1.3)
Change from Baseline
Week 26 LOCF +0.12 (1.0) . -0.64 (1.1) -1.2 (1.1)
Week 26 Completers +0.15 (1.0) -0.68 (1.1) -1.3(1.1)
: (n=87) (n=88) (n=79)
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The distributions of the responses (Figure 2) show a clear demarcation of the groups.
Nearly 90% of the patients show some improvement at endpoint in the INS+RSG 4mg twice
daily group; about 40% of the insulin treated patients have an endpoint reduction in HbA1c.

Figur_e 2. Study 082 Cumulative‘Dist,ribution Plot of Change from Baseline of
HbA1c Week 26 LOCF (endpoint)
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L The longitudinal resuits for HbA1c.(Figure 3) show a maximum mean response at Week

( \ 18 for both combination groups; the response to insulin remains essentially unchanged for the -

' ' duration of the trial. Completers on INS+rosiglitazone 4 mg twice a day (open circles in Figure 3)
show the best response of all groups. ‘ :

Figure 3. Study 082 HbA1c by week on study and treatment for last-observation-
~ carried-forward (LOCF) and observed cases (OC) data
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The results for fasting plasma glucose, g secondary endpoint, showed stat:istically
significant differences between insulin alone and each combination (P<.0003, Table 6)

Table 6. Study 082 Fasting Plasma Glucose (mg/dL)

: Mean (SD) :
INS RSG 2 mg twice + INS | RSG 4 mg twice + INS
(n=104) (n=106) {n=103)
Baseline 195 (53) 212 (58) 209 (58)
Change from Baseline ’
Week 26 LOCF +10.3 (68) - 41.5(71) -44 4 (60)
Week 26 Completers +8.0 (67) -44.3 (74) -43.3(61)

(n=85) (n=87) (n=78)

The results over time for FPG are shown in Figure 4. In the highest dose, it appears that
the response is maximized at Week 8 followed by a small increase in FPG. The results for both
J ' ' 6

7
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LOCF and OC are the same suggesting that carrying forward the data for the ~20% dropouts

does not bias the LOCF results.

Figure 4. Study 082 FPG by week on study and treatment for last-observation-
carried-forward (LOCF) and observed cases (OC) data
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Overall, the results for Study 082 show that the addition of rosiglitazone to insulin in. patients
inadequately treated with insulin alone significantly reduces HbA1c and FPG. :



-Study 095 (conducted 8/97 to 12/98) -

Like Study 082, Study 095 was a randomized, double-blind multicenter study designed to
assess the efficacy and safety of rosiglitazone (RSG) as add-on therapy for patients _
inadequately controlled (FPG>140, HbA1¢c27.5%) on insulin (twice daily injections). The
difference between this study and Study 082 is the dosing regimen; daily doses are the same
but rosiglitazone was given once a day in Study 095.

After screening for inclusion/exclusion criteria, patients were given placebo with insulin
single-blind for 4 weeks (run-in). Patients with FPG>140 after 2 weeks of the run-in and with
variation in ' weight of <10% were randomized to placebo, RSG 4 mg once daily or RSG 8 mg
once daily (Figure 5) plus insulin. The insulin dose was to be kept constant throughout the study.

Patients were treated for 26 weeks with visits at Weeks 0, 2, 4, 8,12, 18 and 26.

The primary objective of this trial was to show that combination therapy was superior to
the insulin monotherapy arm; the trial was powered with 71 patients per freatment group to find a
treatment effect of 0.75% or greater for HbA1c at endpoint (Week 26 LOCF).

Figure 5. Sponsor’s schematic of 095 trial design 2'
& wooks o _
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Patient Disposition ;

A total of 344 patients passed screening and entered the placebo run-in period. Of those
patients, 292 (85%) were randomized (Table 7, 96 to INS, 99 to RSG 4 mg daily+INS and 97 to
RSG 8 mg daily + INS). The completion rate was slightly higher in the insulin alone group than
the combination groups (+4-9%). No patients withdrew during the last 2 months of the study. The
intent-to-treat (ITT) population is comprised of about 98% of the randomized patients.

Table 7. Study 082 Number (%) of patients on study by treatment group and week

INS RSG 4 mg daily +INS | RSG 8 mg daily + INS
Randomized 96 (100%) "~ 99 (100%) 97 (100%)
Week 4 ' 86 (90%) 93 (94%) ) 88 (91%)
Week 8 84 (88%) 87 (88%) 84 (87%)
Week 12 - 82 (85%) 83 (84%) 79 (81%)
Week 18 ‘ 80 (83%) 78 (79%) 72 (74%)
Week 26 80 (83%) 78 (79%) 72 (74%)
Sponsor's ITT 95 (99%) 97 (98%) 95 (98%)

An adverse event was a major reason for withdrawal in all treatment groups (Table 8).



{

N These events occurred throughout the trial. Of the 19 patients Ilsted as other, 15 discontinued
i ! due to withdrawal of consent. :
Table 8. Study 095 Reasons for withdrawal from double-blind treatment post-randomization
INS RSG 4 mg daily + INS | RSG 8 mg daily + INS
(n=95) (n=97) (n=95)
ADE 4 (4%) 6 (6%) 10 (10%)
Lack of Efficacy 4 (4%) 0 (0%) 0 (0%)
Protocol Deviation 2 (2%) 3(3%) 2(2%)
Lost-to-Follow-up 3(3%) 6 (6%) 3(3%)
Other 3 (3%) 6 (6%) 10 (10%)
Patient Demographics and Baseline Characteristics
The treatment groups were well-balanced on most baseline characteristics. The mean
age of patients was 58 years (range of 24-84); abouf 70% were under 65 years (Table 9). About
70% were Caucasian; 16% were Black and 14% were listed as other races. There were small
imbalances in gender (more males in combinations) and msulln dose (highest in the 8 mg+INS
group) ' . 3
Table 9. Study 095 Baseline Characteristics
INS RSG 4 mg daily + INS | RSG 8 mg daily + INS
(n=95) (n=97) (n=95)
Age .
>65 years 34% 32% 25%
Female (%) 55% 36% -~ 41%
Race - :
; White 73% 68% 73%
L) Black 16% 16% 15%
Other : 12% 17% 13%
# of Years of Diabetes ' _
Mean (SD) 13(8) 13 (8) 13 (7)
Median 12 12 - 1
Range Oto 42 11046 110 33
Baseline daily insulin :
dose (units) : :
Mean (SD)’ 65 (29) 76 (45) 74 (29)
Median 60 60 70

Efficacy Results

Both the completer and LOCF (ITT) results showed a significant treatment effect for each
combination compared to insulin alone (p<.0001, Table 10).

Table 10. Study 095 Mean HbA1c

INS RSG 4 mg daily + INS RSG 8 mg daily + INS
(n=95) (n=97) (n=95)
Baseline 9.1 (1.2) 8.8 (1.1) 9.1 (1.0)
Change from Baseline ‘
Week 26 LOCF +0.13 (0.9) -0.43 (1.0) -0.74 (1.0)
Week 26 Completers +0.10 (1.0) -0.47 (1.0) -0.74 (1.0)
(n=81) {n=77) (n=72)




~ Figure -6, a cumulative distribution plot, shows that about 80% of the patients

administered insulin plus rosiglitazone 8mg once-a-day had a decrease

in HbA1c at endpoint;

about haif that many insulin-treated patients had some improvement. The combination curves
are shifted to the left of what was seen for twice-a-day dosing (Figure 2) as expected given the

differences in the mean responses between the two dosing regimens.

Figufe 6. Study 095 Cumulative Distribution Plot of Change

HbA1c Week 26 LOCF (endpoint) -
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The data by week on study (Figure 7) shows a small difference at baseline between the 4

mg combination group and the other two groups which needs to taken into consideration when
examining the results at endpoint. The pattern of response is similar to what was seen in Study

082.
Figure 7. Study 095 HbA1c by week on study and treatment for last-observation-

carried-forward (LOCF) and observed cases (OC) data
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The FPG results revealed highly significa
and insulin alone (p<.0001).

Table 6. Study 095 Fasting Plasma Glucose

nt differences between each combination group

N

INS RSG 4 mg daily + INS RSG 8 mg daily + INS
{n=95) {n=97) (n=985)
Baseline 203 (57) 199 (66) 199 (61)
Change from Baseline
Week 26 LOCF +6.0 (65) -25 (66) -34 (65)
Week 26 Completers +5.1 (61) =25 (63) -30 (60)
(n=81) {n=76) (n=71)

11




FPG results over time show some visit to visit variability in response (Figure 8). ltis
interesting to note in the insulin only group that FPG decreases during the run-in but then
appears to remain stable during the treatment period; this suggests that the run-in was
sufficiently long to obtain a reasonable assessment of FPG on insulin alone before adding
rosiglitazone. The maximum response for combination therapy appears to be attained after

about 2 months of therapy.

' Figure 8. Study 095 FPG by week on study and treétment for last-observation-
carried-forward (LOCF) and observed cases (OC) data

250

: Treatment: ‘
Ins+RSG 4mg od [OC]
Ins+RSG 4mg od [LOCF}
Ins+RSG 8mg od [OC] 3
Ins+RSG 8mg od [LOCF] :
Insuiin [OC]
Insulin [LOCF]

O
m
[
-
A
A

150

12 8 26
. WEEK



/‘\ Subgroup Analyses
{

This reviewer examined subgroups based on age (<65 versus >65), BMI, gender,
baseline HbA1c, baseline FPG and duration of disease for both studies. The subgroup results
were consistent with what has been observed for rosiglitazone monotherapy; larger treatment
effects are seen for females and for heavier patients (BMI>30), no differences were observed for
the other subgroups. BM!, however, is not'a good predictor of respanse; the correlation between
BMI and HbA1c change from baseline is only about -0.1 so variations in HbA1c response
cannot be explained by differences in BMI.

Weight Gain

As for rosiglitazone monotherapy, significant weight gains are seen with rosiglitazone
treatment. Figure 9 shows weight for the patients on study by treatment group and week in Study
082.

Figure 9. Mean Weight (kg) by treatment group and week for Study 082 observed cases.
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Median gains of about 4-5 kg at endpoint were seen in the high dose combination group
for once and twice a day, respectively, compared to <1 kg in the insulin group (Table 7 and

Appendix 1).
Table 7. Weight median changes from baseline at Week 26 OC
) Insulin INS+RSG 4mg daily | INS+RSG 8mg daily
Study 082/twice daily 0.85 4.1 ' 5.4
Study 095/once daily - 04 2.65 _ 4.4

j 13



/\ Labeling Comments

o The sponsor’s proposed labeling to describe the two trials reviewed here is presented
"below followed by this reviewers comments. ' ' :

Combination with Insulin _ _

] ————— 7 1 two 26-week randomized,

double-blind /- - » «esianed to assess the efficacy and safety of

Avandia in combination with insulin # ~————————¢ patients inadequately

controlled on insulin (65 / — — ¢ The mean duration of

disease for these patients (12-13 years), / S ’
/ y

Compared to insulin plus placebo, single or divided doses of Avandia 4 mg daily plus
insulin significantly reduced FPG (mean reduction of 32 to 40 mg/dL) and HbA1c (mean
reduction of 0.6% t0 0.7%). »————

———r

/7

£

. - S y:
———————e

-

N —

3. The numbers reported in the second paragraph are treatment differences (control-subtracted
means). The sponsor’s use of the term “mean reduction” is misleading.#

’ T /

H
4.

_/ : - - 14
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Overall Comments

The sponsor has presented the results of two studies to support an indication for
treatment of Type 2 diabetes with insulin plus rosiglitazone. The designs of these studies were
nearly identical with the exception of the dosing regimen for rosiglitazone; in Study 082,
rosiglitazone was dosed twice a day and in Study 095, once a day. In each study, patients
shown to be insufficiently treated with insulin alone (FPG>140, HbA1c>7.5%) were randomized
to insulin, insulin plus RSG 4mg daily or insulin plus RSG 8mg daily and treated up to 26 weeks.
There were about 100 patients in each arm and about 80% completed the study. Patients in both
studies were predominately Caucasian (>70%) and <65 years old (70-80%). The median years
of diabetes was approximately 12 years-in both studies. Basellne HbA1c was about 9% and
baseline FPG was about 200.

The addition of rosiglitazone to insulin results in statnstlcally significant decreases in

‘HbA1c and FPG. The means in Table 8 below suggest that twice-a-day dosing is more effective

than once-a-day dosing; this is consistent with results for rosiglitazone monotherapy. Head-to-
head comparisons would need to be done to confirm this; however, the comparability of the
study designs and patient populations along with previous monotheragy results suggest that the -
difference is credible.

Table 8. HbA1c and FPG mean changes from baseline

Insulin INS+RSG 4mg daily | INS+RSG 8mg daily
Study 082/twice dally ‘ ’ _
HbA1c change +0.1 - 06 -1.2
FPG change _ _ +10 42 -44
Study 095/once daily _ I
HbA1c change - +0.1 -04 0.7
FPG change . . +6 - =25 ) : -34

Differential treatment effects were seen for subgroups based on gender and BMI with
Iarger effects seen for women and heavier patients (BMI>~30). Significant dose-related weight -
gains were observed after 26 weeks of therapy; 4-5 kg in the INS+RSG 8mg daily group, 3-4 kg
in the INS+RSG 4mg daily group and <1kg in the insulin group.

From a statistical perspective, the sponsor has provided sufficient efficacy data to
support an indication for insulin plus rosiglitazone therapy in patients insuffi C|ently treated with

insulin alone.
Joy D. Mele M.S.
Mathematical Statistician
Concur:

Todd Sahlroot, Ph.D. ﬂf l%}/&%

Team Leader

Ed Nevius, Ph.D. %4/1 | i //f /ﬂb

Director of DOB2
: 15
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Appendix 1. Mean weight changes by treatment group and week
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BRL-049653/Item 14 Certification

SmuthKline Beecham

Janunary 21, 2000

Central Document Room
Center for Drug Evaluation and Research
Food and Drug Administration

Park Bldg. rm. 2-14
12420 Parklawn Dr.
Rockville, MD 20857

Dear Sirs:

Re: NDA No. 21-071 Patent Information »

sB

Pharmaceuticals

000002

=

ﬂ

In accordance with 21 CF.R. 314.53(d)(4), SB submits the folloWing patent
information relating to the subject NDA application.

Pat. No. Expiration Type of Patent Owner Representative of Patent Owner

Date Patent
5,741,803 | April2l, | drug/drug SmithKline | Charles M. Kinzig, Corporate .

2015 product Beecham Intellectual Property - UW2220,

. Corporation | SmithKline Beecham Corporation
composition | 709 Swedeland Road
method of King of Prussia, PA 19406
use

The undersigned declares that U.S. Patent Number 5,741,803 covers the )
composition and method of use of Avandia (rosiglitazone maleate). This product is the

subject of this application for which approval is being sought.

This letter is being submitted in duplicate.

Very truly youss,

e LR

4/ Sharon W. Shapowal

Une Frankhn Plaza, PG Scx 7929, Philacelotia, PA 19101, Taieghome 12350 761 5000 Fiw +275: FE T SO



BRL-049653/ltem 14 Certification

. SmuthKlhine Beecham

January 21, 2000

Central Document Room
Center for Drug Evaluation and Research
Food and Drug Administration

Park Bldg. rm. 2-14 ’
12420 Parklawn Dr.
Rockville, MD 20857

Dear Sirs:

Re: NDA 21-071

3

' Pharmaceut/_'ca/s

Patent Information

000003

=
ﬂ

In accordance with 21- C.FR. 314.53(d)(4), SB submits the following patent
information relating to the subject NDA application. '

Pat. No.

Type of

Expiration Patent Owner | Representative of Patent Owner
Date _Patent .
5,002,953 | August 30, | drug/drug SmithKline | Charles M. Kinzig, Corporate
2008 product Beecham Intellectual Property - UW2220,
cee Corporation | SmithKline Beecham Corporation
composiion 709 Swedeland Road
method of King of Prussia, PA 19406 -
use .

The undersigned declares that U.S. Patent Number 5,002,953 covers the )
composition and method of use of Avandia (rosiglitazone maleate). This product is the

subject of this application for which approval is being sought.

This letter is being submitted in duplicatc;

Very truly yours,

% Sharon W. Shapowal

S omrt e

(3ne Fackia Plaza, PO Sox /929, Fniladelpua, FA 16101, Tezphone 12755 7E1 200C  Tax 1215 251 Al
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BRL-049653/Item 13 Patent information

Item 13: Patent Information

000001

Patent 1
Pat. No. Expiration v Type of Patent Owner | Representative of Patent Owner
Date Patent '
5,002,953 | August 30, | drug/drug SmithKline Charles M. Kinzig, Corporate
2008 product Beecham Intellectual Property - UW2220,
. Corporation | SmithKline Beecham Corporation
composition 709 Swedeland Road
method of King of Prussia, PA 19406
use -
: =
v Patent 2
Pat. No. Expiration Type of Patent Owner | Representative of Patent Owner
Date Patent
5,741,803 | April 21, drug/drug SmithKline Charles M. Kinzig, Corporate
2015 product Beecham Intellectual Property - UW2220,
. - Corporation SmithKline Beecham Corporation
composition 709 Swedeland Road
method of King of Prussia, PA 19406

use




EXCLUSIVITY SUMMARY for NDA # 21-071 SUPPL: 004

Trade Name: Avandia Tablets Generic Name: Rosiglitazone Maleate

Applicant Name: GlaxoSmithKline HFD-510

Approval Date: February 27, 2003

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)

b)

c)

d)

ﬂ
Is it an original NDA? YES/ / NO /v/
Is it an effectiveness supplement? YES /V/NO [/ _/~
If yes, what type(SEl, SE2, etc.)? SE-1
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 bicavailability

or bicequivalence data, answér "NO.")

YES / V_/ NO /. /

-If your answer is "no" because you believe the study is a

bicavailability study and, therefore, not eligible for
exclusivity, EXPLAIN why it is a biocavailability study,
including your reasong for disagreeing with any argquments
made by the applicant that the study was not simply a
bicavailability 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 c¢linical
data: '

Did the applicant request exclusivity?

YES /__ / NO / ¥V /

.Page 1



If the answer to (d) is "yes," how many years of
exclusivity did the applicant request?

Applicant will be granted 3 years exclusivity.
e) Has pediatric exclusivity been granted for this Active
Moiety?
YES / / NO /v _/

IF YOU HAVE ANSWERED "NO" TO ALL OF THE ABOVE QUESTIONS, GO
DIRECTLY TO THE SIGNATURE BLOCKS ON Page 9.

2. Has a product with the same active ingredient(s), dosage form,
- strength, route of administration, and dosing schedule
previously been approved by FDA for the same use? (Rx to OTC)
Switches should be answered No - Please indicate as such).
YES /V_/ NO /__ /
If yes, NDA # 21-071 Drug Name: Avandia

IF THE ANSWER TO QUESTION 2 IS "YES," GO DIRECTLY TO THE
SIGNATURE BLOCKS ON Page 9. :

3. Is this drug product or indication a DESI upgrade?
YES / / NO /_VL_/
IF THE ANSWER TO  QUESTION 3 IS "YES," GO DIRECTLY TO THE

SIGNATURE BLOCKS ON Page 9 (even if a study was required for the
upgrade) .

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

Page 2



1. Single active ingredient product.

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 / V_/NO /_/

If "yes," identify the approved drug product(sricontalnlng the
active moiety, and, if known, the NDA #(g).

NDA 21-071 Avandia (rosiglitazone maleate)

2. Combination product.

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

IF THE ANSWER TO QUESTION 1 OR 2 UNDER PART TT IS "NO," GO
DIRECTLY TO THE SIGNATURE BLOCKS ON Page 9. IF "YES," GO TO PART
IIX. '

PART ITI: THREE-YEAR EXCLUSIVITY FOR NDA'S AND SUPPLEMENTS

Page 3
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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 bicavailability 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 summ&Ey for that
investigation. :

YES / V/NO /_/
IF "NO," GO DIRECTLY TO THE SIGNATURE BLOCKS ON Page 9.

2. A clinical investigation is "essential to the approval® if the
Agency could not have approved the application or supplement
without relying on that investigation. Thus, the
investigation is not essential to the approval if 1) no
clinical investigation is necessary to support the supplement
or application in light of previously approved applications
(i.e., information other than clinical trials, such as _
bioavailability data, would be sufficient to provide a basis
for approval as an ANDA or 505 (b) (2) application because of

- what is already known about a previously approved product), or
2) there are published reports of studies (other than those
conducted or sponsored by the applicant) or other 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 bicavailability
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 / ¥V / -NO /_ /

Page 4
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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 9:

(b) 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 / ¥V/NO /___/
(1) If the answer to 2(b) is "yes," do you personally know of
any reason to disagree with the applicant's concalsion?: If not
applicable, answer NO. =

YES /__/ NO / V_/

If yes, explain:

(2) If the answer to 2(b) is "no," are you aware of published
studies not conducted or sponsored by the applicant or other
publicly available data that could independently demonstrate the
safety and effectiveness of this drug product? '
YES /__ _/NO / ¥V _/
If yes, explain: '

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

Investigation #1, Study # 085
Investigation #2, Study # 136

3. In addition to being essential, investigations 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 been demonstrated in an

Page 5
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already approved application.

(a)

(b)

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

Investigation #1 YES / / NO / v/
Investigation #2 YES / / NO /v/

If you have answered "yes" for one or more
investigations, identify each such investigation and the
NDA in which each was relied upon: - :
ﬁ
NDA 21-071/S-004 Study # 085
NDA 21-071/8-004 Study # 136

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 /v/
Investigation #2 YES / / NO /v/
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 #

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 # 085

Investigation # 2 , Study # 136

Page 6



4. To be eligible for exclusivity, a new investigation that is

essential to approval must also have been conducted or
sponsored by the applicant. An investigation was "conducted
or sponsored by" the applicant if, before or during the
conduct of the investigation, 1) the applicant was the sponsor
of the IND named in the form FDA 1571 filed 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.

(a) For each investigation identified in response to guestion
3(c): if the investigation was carried out under an IND,
was the applicant identified on the FDA 1571 as the
sponsor? =

Investigation #1 !
|

YES /V/ | NOo / / Explain:
!

Investigation #2 !
!

YES /V/ | NO / / Explain:
. 1

!

(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 gtudy?

Investigation #1

YES / / Explain NO / / Explain

YU

Investigation #2 !

YES / / Explain ! NO / / Explain

Page 7



(c)

If yes, explain:

!
!
1
1
1

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 basigs 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 /_ [/ o /__/

\\_/> Jena Weber
Signature of Preparer Date: 9/25/02
Title: PM
Signature of Office or Division Director Date
)
— Page 8
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Pediatric Page Printout for JENA WEBER ‘ - | - .Page lofl

PEDIATRIC PAGE

.:"/ \ ' - (Complete for all original application and all efficacy supplements)

NDA/BLA AVANDIA (ROSIGLITAZONE MALEATE)2/4/ 8MG
Number: 21071 Trade Name: T

Supplement  ,° © o e Name: ROSIGLITAZONE
Number: oo :

Supplement SE1
Type:
Regulatory PN Proposed For use in combination with insulin for the treatment of
Action: ~ - Indication: patients with type 2 diabetes mellitus.

Dosage Form: " TAB

~ ARE THERE PEDIATRIC STUDIES IN THIS SUBMISSION?
NO, No waiver and no pediatric data =1

‘What are the INTENDED Pediatric Age Groups for this submission?

_ NeoNates (0-30 Days ) Children (25 Months-12 years)
Infants (1-24 Months) Adolescents (13-16 Years)

Y
"~ Ay

Label Adequacy Inadequate for ALL pediatric age groups
Formulation Status

Studies Needed -

Study Status )

Are there any Pediatric Phase 4 Commitments in the Action Letter for the Original Submission? NO

COMMENTS:

This Page was complete
JENA WEBER

ed on information from a PROJECT MANAGER/CONSUMER SAFETY OFFICER,

itolos

Date

Signature

hitp://cdsmiweb1/PediTrack/ editdata_ﬁrm.éfm?APN=2 1071 &SN=4&ID=691 4/6/00
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BRL-049653/item 16 Debarment Certification ~ | 000001

Item 16: Debarment Certification

Pursuant to section 306(K)(1) of the Federal Food, Drug and
Cosmetic Act, the applicant certifies that the applicant did not
and will not use in any capacity, in connection with this
application, the services of any person listed pursuant to
section 306(e) as debarred under subsections 306(a) or (b) of
the Act. :

M



4 Page(s) Withheld

§ 552(b)(4) Trade Secret / Confidential
§ 552(b)(4) Draft Labeling

‘ § 552(b)(5) Deliberative Process

Withheld Track Number: Administrative- 2r07/(
Soo



CERTIFICATION: FINANCIAL INTERESTS AND
ARRANGEMENTS OF CLINICAL INVESTIGATORS

DEPARTMENT OF HEALTH AND HUMAN SERVICES Form Approved: OMB No, 0910-0396

Public Health Service Expiration Date: 3/31/02
Food and Drug Administration

TO BE COMPLETED BY APPLICANT

/_\
—

With respect to all covered clinical studies (or specific clinical studies listed below (if appropriate)) submitted in
support of this application, | certify to one of the statements below as appropriate. | understand that' this
cedtification is made in compliance with 21 CFR part 54 and that for the purposes of this statement, a clinical
investigator includes the spouse and each dependent child of the investigator as defined in 21 CFR 54.2(d). -

m

e

e

' L Please mark the applicable checkbox. J

As the sponsor of the submitted studies, | certify that | have not entered into any financial
arrangement with the listed clinical investigators {enter names of clinical investigators below or attach
list of names to this form) whereby the value of compensation to the investigator could be aifected
by the outcome of the study as defined in 21 CFR 54.2 {a). | also certify that each listed clinical
investigator required to disclose to the sponsor whether the investigator had a proprietary interest in
this product or a significant equity in the sponsor as defined in 21 CFR 54.2(b) did not disclose any
“such interests. | further certify that no listed investigator was the recipient of significant payments of
other sorts as defined in 21 CRF 54.2(f). '

Please see attached list

Clinical Investigators

As the applicant who is submitting a study -or studies sponscred by a firm or party other than the
applicant, | certify that based on information obtained from the sponsor or from participating clinical
investigators, the listed clinical investigators (attach fist of names to this form) did not participate in any
financial arrangement with the sponsor of a covered study whereby the value of compensation to the
investigator for conducting the study could be affected by the outcome of the study (as defined in
21 CFR 54.2(a)); had no proprietary interest in this product or significant equity interest in the sponsor of
the covered study (as defined in 21 CFR 54.2(h)); and was not the recipient of significant payments of
other sorts (as defined in 21 CFR 542(f)). ’ ;

As the appiicant who is submitting a study or studies sponsored by a firm or party other than the
applicant, | certify that | have acted with due diligence to obtain from the listed clinical investigators
{attach list of names) or from the sponsor the information required under 54.4 and it was not possible
to do so. The reason why this information could not be obtained is attached.

NAME

TITLE
David E. Wheadon, M.D. . V.P. & Director, Regulatory Affairs-N.A. and

FIRMORGANIZATION

Product Professional Services

S}zQKllne BeechaT Pharmaceuticals

N p.) » i
SIGNAFURE Date )
7 /""b ' 24 January 2000
7 - i ) N

An agency may not conduct or sponsor, and a person is not required to respond to, a collection of

Paperwork Reduction Act Statement

Department of Health and Hurnan Services

information unless it displays a cummeatly valid OMB 1 ber. Public reporting burden for this S e
collection of information is estimated to average 3 hour per response, including rime for reviewing Food and Drug Administration
instructions, searching existing data hering and maintaining the necessary data, and 5600 Fishers Lane, Room 14C-03

completing 20d reviewing the collection of info'n;aﬁon. §md comments regarding this burden estimate

Rockville, MD 20857

or any other aspect of this collection of information to the address to the right:

FORM FDA 3454 (3/99)

Created by Decuman 0 QoY) Q32454 EF
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CONFIDENTIAL

CERTIFICATION: FINANCIAL INTERESTS AND
ARRANGEMENTS OF CLINICAL INVESTIGATORS

Form Approved: OMB No. 0910-0385
DEPARTMENT OF HEALTH AND HUMAN SERVICES Expiration Date: June 30, 2002
: Food and Drug Administration 2/20/03

TO BE COMPLETED BY APPLICANT

With respect to all covered clinical studies (or specific clinical studies listed bslow (if appropriate)) submitted in

support

of this application, 1 certify to one of the statements below as appropriate. | understand that this

certification is made in compliance with 21 CFR part 54 and that for the purposes of this statement, a clinical
investigator includes the spouse and each dependent child of the investigator as defined in 21 CFR 54.2(d).

X

| Please mark the applicable checkbox. l

As the sponsor of the submitted studies, | certify that | have not entered Into any financial amrangement
with the listed clinical investigators (enter names of clinical investigators below or attach list of names to
this form) whereby the value of compensation to the investigator could be affected by the outcoma of the

- study as defined in 21 CFR 54.2(a). | also certify that each listed clinical investigator required to disclose

to the sponsor whether the investigator had a proprietary interest in this product or a significant equity in
the sponsor as defined in 21 CFR 54.2(b) did not disclose any such interests. | further certify that no
listed investigator was the recipient of significant payments of other sorts as defined in 21 CFR 54:2(f).

Clinieal Investigators

0@

)

As the applicant who is submitting a study or studies sponsored by a firm or party other than the
applicant, | certify that based.on information obtained from the sponsor or from participating clinical -
investigators, the listed clinical investigators (attach list of names to this form) did not participate in- any
financial arrangement with the sponsor of a covered study whereby the value of compensation to the
investigator for conducting the study could be affected by the outcome of the study (as defined:in 21
CFR 54.2(a)); had no proprietary interest in this product or significant equity interest in the sponsor of
tha covered study (as defined in 21 CFR 54.2(b)); and was not the recipient of significant payments of
other sorts (as defined in 21 CFR 54.2(f)).

As the applicant who is submitting a study or studies sponsored by a firm or party other than the
applicant, I certify that | have acted with due diligence to obtain from the listed clinical investigators
(attach list of names) or from the sponsor the information required under 54.4 and it was not possible to
do so. The reason why this information could not be obtained is attached.

NAME TTE
David E. Wheaden, M.D.

'Senior Vice President, U.S. Regulatory Affairs

FIRM / ORGANIZATION
GlaxoSmithKline Pharmaceuticals

§|GNATUFIE v \ " \, " N . DATE
( U@u\?&?»)’ﬁn&u&fﬂ/\\ -’.’QQrélol.aaa-s

Paperwork Reduction Act Statement

An agency may not conduct or sponsor. and a person is not required to respond to, a collection of

information unless it displays a currently valid OMB control number. Public reporting burden for this Department of Heaith and !-lx_num.s ervices
llection of inft Son is csti d (o average 1 hour per fesp including time for revicwing Food and Drug Administration
instroctions, searching existing data sources, gathering and maintaining the y dala, and 5600 Fishers Lane, Room 14C-03
leting and reviews of inf ion. Send ding this burden Rockville, MD 20857

P 4 g e S
estimate or any other aspect of this collection of information to the address to the right:

FORM FDA 3454 (6/02)

BRL-049653/Financial
Disclosure

Creaia by: PSC Media Arta Bruoch (302) 43-2434 EF
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CONFIDENTIAL BRL-049653/Financial
" Disclosure

Certification of Absence of Clinical Investigator Financial
Interests/Arrangements as to a GlaxoSmithKline-Sponsored Study

List (A) Supporting ltem (1) of Form FDA 3454

List of Investigators with No Disclosable Financial Interests/Arrangements

Fiidy Pr¢

49655} 136 A 26-week randomised, double-blind, Imultic'e':'nﬁe, placebo-controlled study to evaluate
. the efficacy, safety and tolerability of rosiglitazone with concurrent insulin therapy and/or
a sulphonylurea in type 2 diabetic patients with chronic renal failure (not on dialysis).

Study Sponsor: GlaxoSmithKline

Austria

Site 104 Name

o —
{

e )

ndicate last nam
m—— /




CONFIDENTIAL

BRL-049653/Financial
Disclosure
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Germany

- CONFIDENTIAL

BRL-049653/Financial
Disclosure

Name:

Name:

Name:

Site 403

Name:

Name:

Name:

Site 407




/ N,

CONFIDENTIAL BRL-049653/Financial
Disclosure

Principal Investigatot
. ‘Indicate last namé,. first
'\.——"\_‘

Site 412 N Name ——

/ /




CONFIDENTIAL BRL-049653/Financial

Disclosure

"Principal Investigato
Indicate last name, first

Name- A ———

Name: /

| Site 420

M

10



CONFIDENTIAL ‘BRL-049653/Financial

Disclosure -

al Investigator
te /ast name, ik

Site 423
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(; \) Italy

CONFIDENTIAL

BRL-049653/Financial
. Disclosure

Site 501

J

- Subinvestiga
Iridicate:last name

R Site 503
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BRL-049653/Financial
Disclosure

 Principal Investigat
_Indicate Jast hame, firs
ST

Site 507

Site 508
/ — e er—
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CONFIDENTIAL BRL-049653/Financial
' Disclosure

Site 701 Name:

Site 702 Name:

. ( ~— <

14
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Denmark

CONFIDENTIAL

BRL-049653/Financial
Disclosure -

Site 728

15



CONFIDENTIAL "~ BRL-049653/Financial
Disclosure

Siet 763
[ )
P
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CONFIDENTIAL BRL-049653/Financial
Disclosure

Finland

17
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BRL-049653/Financial
Disclosure

Site 901 _

L -~ )

Site 902

¢ — i

Site 903
( PR

Site 904 3

18
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Disclosure

Site 906

19




CONFIDENTIAL BRL-049653/Financial
Disclosure
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y Ireland

Site 951 ~

20
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CONFIDENTIAL BRL-049653/Financial
Disclosure

Certification of Absence of Clinical Investigator Financial
Interests/Arrangements as to a GlaxoSmithKline-Sponsored Study

List (A) Supporting Item (1) of Form FDA 3454

List of Investigators with No Disclosable Financial Interests/Arrangements

Study’ Title’

‘ 49653/085 A 26 Week randor"nised, doubl'e-blind, multicentre study to investigate the effects of

rosiglitazone on insulin requirements in insulin-treated type 2 diabetic patients.

Study Sponsor: GlaxoSmithKline

. Germany

Site 450

Site 452 ‘ ————
S — 7
J—

23
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Site 453

Site 454

Site 458

/
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Site 460
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CONFIDENTIAL BRL-049653/Financial
Disclosure

(//—\\) Ttaly

Site 501 e,

Site 503

Site 504 S

TN /
() C
\)
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Netherlands

CONFIDENTIAL

BRL-049653/Financial
Disclosure

Site 601

1Site 602

l . f
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Sweden

28
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CONFIDENTIAL BRL—049653/Finéncial
Disclosure

Finland

Site 777 : —

31
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CONFIDENTIAL

Spain

BRL-049653/Financial

Disclosure

Site 801

Site 802

L S

Site 803

32
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BRL-049653/Financial
Disclosure

dicate Jast:riame, first:.

Site 811

——— e

Site 813
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CONFIDENTIAL "~ BRL-049653/Financial

Disclosure
DEPARTMENT OF HEALTH AND HUMAN SERVICES Form Approved: OMB No. 0910-0386
Pubiic Health Service Explration Date: 3/31/02
Food and Drug Administration

DISCLOSURE: FINANCIAL INTERESTS AND
ARRANGEMENTS OF CLINICAL INVESTIGATORS

TN AR COAPY TTEN DY A PDY y/r4arn

/ eee—,

Name of clinical investigasor
investigator in the submitted study,  Study 49653/085: “A 26 week randomised, double-blind, multicentre study 10
' investigate the effects of rosiglitazone on insulin requirements in
insulin-treated type 2 diabetic patients.”

The following information concen ) who participated as a clinical

ame of

is submitted in accordance with 21 CFR part.
cEnical znudy

54. . The named individual has participated in financial arrangements or holds financlal !meresls
that are required to be disclosed as follows:
Significant payments of other sorts {including payments to spouse and dependent children, and payments 1o an
affiliated institution directly supporting, or made on behalf of, the investigator) >$25,000.

Please mark the applicable checkbox. J

D any financial arrangement entered into between the sponsor of the covered study and the
- glinical investigator involved in the conduct of the covered study, whereby the value of the compensation .
to the clinical investigator for conducting the study could be Influenced by the outcome of the study; .

any significant payments .of other sorts made on or after February 2, 1999 from the sponsor of
the covered study such as a grant to fund ongoing research, compensahon in the fonn -of
equipment, retainer for ongoing consuitation, or honoraria; ;

D any proprietary interest in the product tested in the covered study held by the clinical investigator;

D any significant equity interest as defined in 21 CFR 54.2(b), held by the dlinical investigator in
the sponsor of the covered study

Details of the individual's disclosable financial amangements and interests are aftached, along with
adescription of steps taken to minimize the potential bias of clinical study resuits by any of the
disclosed arrangements or interests.

NAME - TmLE
David E. Wheadon, M.D. Senior Vice President, U.S. Regulatory Affairs

FIRM/ORGANIZATION
GlaxoS/ﬁi’tRK{ine PhaR)aceuticals

SIGNATURE K 0 %1 E\BQ_M'Q@ -] baTe '
SN /"\b Tk 20, 003

Paperwork Reduction Act Statement
An ngency may not conduct or sponsor, and a person is not xeqmmd to respond 10,2 coltection of information unless it displays a currently valid OMB control
number. Public reporting burden for this collection of i is d to average 1 hour per resp Juding time for reviewing
searching existing data sources, gathering and maintaining the necessary data, and pleting and reviewing the collection of inf ion. Send
regarding this burden estimate or any other aspect of this collection of information to the address to the right:

Department of Health and Human Services
. Food and Drug Administration

5600 Fishers Lane, Room 14C-03

Rockville, MD 20857

FORM FDA 3455 (3/99) Created by 011 4352464 EF
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Division of Metabolic and Endocrine Drug Products (DMEDP), HFD-510

PROJECT MANAGER LABELING REVIEW

Application Number: 21-071/5-004

Name of Drug: Avandia® (rosiglitazone maleate) Tablets, 2 mg, 4 mg and 8 mg.
Sponsor: GlaxoSmithKline |

Material Reviewed: Package insert

Submission Date: August 26, 2002

Receipt Date: August 27, 2002

Background and Summary: Avandia was approved by the Agency on May 25, 1999. It is
indicated as an adjunct to diet and exercise in the treatment of patients with Type 2 Diabetes
Mellitus. This supplemental new drug application proposes a new indication for the use of
Avandia in combination with insulin for the treatment of patients with Type 2 diabetes mellitus.

Review: The current label (AV:L38, date of issuance May 2000), was compared to the accepted
final draft labeling (AV:LX). The new identifier for the PI (package insert) is AV:L9; Date of
Issuance March 2003. Changes to the PI appear below.

¢ Under DESCRIPTION: Remove hydroxypropyl methylcellulose as an inactive ingredient,
add Hypromellose 2910.
Comment: This is acceptable.

e Under the CLINICAL STUDIES, add:
The addition of dvandia to either metformin, a sulfonylurea or insulin resulted in significant
reductions in hyperglycemia compared to any of these agents alone
Comment: This is acceptable. '

¢ Under the CLINICAL STUDIES, Combination With Insulin, add:

‘Combination With Insulin: In two 26-week randomized, double-blind, fixed-dose studies
designed to assess the efficacy and safety of AVANDIA in combination with insulin, patients
inadequately controlled on insulin (65 to 67 units/day, mean range at baseline) were

" randomized to receive AVANDIA 4 mg plus insulin (n = 206) or placebo plus insulin
(n = 203). The mean duration of disease in these patients was 12 to 13 years.



Compared to insulin plus placebo, single or divided doses of AVANDIA 4 mg daily plus
insulin significantly reduced FPG (mean reduction of 32 to 40 mg/dL) and HbAlc (mean
reduction of 0.6% to 0.7%). Approximately 40% of all patients treated with AVANDIA
reduced their insulin dose.

Comment: This is acceptable.

INDICATIONS AND USAGE:

AVANDIA is also indicated for use in combination with a sulfonylurea, metformin, or
insulin when diet, exercise, and a single agent do not result in adequate glycemic control.
Comment: This is acceptable. :

WARNINGS, Cardiac Failure and Other Cardiac Effects: Patients should be observed
for signs and symptoms of heart failure.

In a double-blind study in type 2 diabetes patients with chronic renal failure (112 received
4 mg or 8 mg of AVANDIA plus insulin and 108 received insulin control), there was no
difference in cardiovascular adverse events with AVANDIA in combination with insulin
compared to insulin control.

Patients treated with combination AVANDIA and insulin should be monitored for
cardiovascular adverse events. This combination therapy should be discontinued in patients
who do not respond as manifested by a reduction in HbAlc or insulin dose after 4 to

5 months of therapy or who develop any significant adverse events. (See ADVERSE
REACTIONS).

Comment: This is acceptable.

ADVERSE REACTIONS, Trials of AVANDIA as Monotherapy and in Combination
With Other Hypoglycemic Agents: —

I ————

/ , —_



Hypoglycemia was the most frequently reported adverse event in the fixed-dose insulin
combination trials, although few patients withdrew for hypoglycemia (4 of 408 for
AVANDIA plus insulin and 1 of 203 for insulin alone). Rates of hypoglycemia, confirmed by
capillary blood glucose concentration <50 mg/dL, were 6% for insulin alone and 12% (4 mg)
and 14% (8 mg) for insulin in combination with AVANDIA.

Comment: This is acceptable.

DOSAGE AND ADMINISTRATION, Insulin:

For patients stabilized on insulin, the insulin dose should be continued upon initiation of
therapy with AVANDIA. AVANDIA should be dosed at 4 mg daily. Doses of AVANDIA
greater than 4 mg daily in combination with insulin are not currently indicated. It is
recommended that the insulin dose be decreased by 10% to 25% if the patient reports
hypoglycemia or if FPG concentrations decrease to less than 100 mg/dL. Further adjustments
should be individualized based on glucose-lowering response.

Comment: This is acceptable.

DOSAGE AND ADMINISTRATION, Maximum Recommended Dose: The dose of
AVANDIA should not exceed 8 mg daily, as a single dose or divided twice daily. The 8 mg
daily dose has been shown to be safe and effective in clinical studies as monotherapy and in
combination with metformin. Doses of AVANDIA greater than 4 mg daily in combination
with a sulfonylurea have not been studied in adequate and well-controlled clinical trials.
Doses of AVANDIA greater than 4 mg daily in combination with insulin are not currently
indicated.

Comment: This is acceptable.

STORAGE, revise to appear:

DATE OF ISSUANCE Mar. 2003 ©2003, GlaxoSmithKline
AV:L9

Comment: This is acceptable.

In addition, numerous editorial changes have been made; these are acceptable.

Conclusion: Issue AP letter, request FPL.
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This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Jena Weber
5/13/03 10:34:40 AM
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Jéna Weber
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Memorandum of Meeting Minutes

Meeting Date: Thursday October 5, 2000

Time: 3:30pm ' Location: Conf. Room 13B45

Type of Meeting: Reference NDA 21-071 - Avandia (SKB); discussion of labeling
_ revisions . ——  (found under " Hepatic Effects of

PREACAUTIONS section). ' o

Meeting Chair: David Orloff, M.D. ' Meeting Recorder: Jena Weber, RHPM

FDA Attendees::

John Jenkins, M.D. Office Director ’

David Orloff, M.D. - Division Director, DMEDP

Robert Peristein, M.D. . Medical Officer -

Lahn Green, R.Ph. Epidemiology

Zili Li, M.D. Medical Officer, Epidemiology

Evelyn Rodriguez, M.D. Team Leader, Epidemiology

Jena Weber, RHPM Regulatory Health Project Manager

SmithKline Beecham Attendees:

~_ David Wheadon, M.D. " North American Regulatory Affairs

Clare Kahn, Ph.D. ' ' North American Regulatory Affairs
David Krause, M.D. Clinical R&D, Medical Affairs
‘Sharon Shapowal, R.Ph., " North American Regulatory Affairs
Martin Freed, M.D. Clinical R&D; Medical Affairs
Jeffrey Fried, M.D. ‘Worldwide Clinical Safety

The meeting began at 3:30. p.m. with self-introductions of ail attendees. The
following is a summary of the important poinis raised and agreed to at the
meeting. ' - '

¢ Avandia labeling discussion; current package insert reads as follows:
- PRECAUTIONS - Information for Patients , :
It is important to adhere to dietary instructions and to regularly. have blood
glucose and glycosylated hemoglobin tested. Patients should be advised that
it can take 2 weeks to see a reduction in blood glucose and 2 to 3 months to
see full effect. Patients should be informed that blood will be drawn to check
. their liver function prior to the start of therapy and every 2 months for the first
12 months, and periodically thereafter. -



('/\\) Patients with unexplained - symptoms of nausea, 'vomiting, abdominal pain,
fatigue, anorexia, or dark urine should immediately report these symptoms to
their physician. :

e The company will prbvide data on elevated hepatic event rates in Type 2 DM
'subjects. ' o
®
()

e ——

» 3 cases of liver failure from postmarkekting surveillance have been identified
. by FDA; SKB confirms and acknowledges the same cases. However, they
believe that 2 of the 3 cases had additional factors that led to death.

_ Discussion following company presentation:

\/\



General Conclusions:

e ————— e e
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David G. Orioff, M.D. - Jena Weber, RHPM

‘Avandia10-5doc ‘
DGO 1/22/&2/1RP 1/22/01
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* SKB will investigate CHF data further for prior CGHF or NYHA Class I/lI status.
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February 28, 2003 : GlaxoSmithKline

U.S. Regulatory Affairs

One Franklin Plaza

P.0. Box 7929
. . . hiladelphia,

David G. Orloff, M.D., Division Director . ':9'1'3;1 _87';’2:’ PA

. Division of Metabolic and Endocrine Drug Products Usa
Center for Drug Evaluation and Research Telephone: 215 751 3868
Attn: Document Control Room Fax: 215 751 4926
Food and Drug Administration v www.gsk.com
HFD-510, Fishers Document Room, 14819
5600 Fishers Lane

Rockville, MD 20857

Re: NDA 21-071; AVANDIA® (rosiglitazone maleate) Tablets
Amendment to Approved sNDA 21-071/S004

Dear Dr. Orloff:

Reference is made to our approved New Drug Application 21-071 for Avandia®
(rosiglitazone maleate, and to supplement SNDA 21-071/S-004 submitted on
February 7, 2000. Reference is also made to the FDA approved letter for S-004 dated
February 27, 2003.

At this time, we are submitting documents to the approved NDA, officially, that were
transmitted by secure e-mail on February 26, 2003 (Clean label, and annotated label —

draft, and summary table) and February 27, 2003 (Clean label and annotated label — final)
to Ms. Jena Weber.

If you have any questions or requests regarding this submission, please do not hesitate to
contact me at (215) 751-3434.

Sincerely,

(e R o

Sharon Shapowal, R.Ph.
Director
U.S. Regulatory Affairs

' GlaxoSmithK[ine



- February 20, 2003 GlaxoSmithKline

GlaxoSmithKline
U.S. Regulatory Affairs
One Franklin Plaza

David G. Orloff, M.D., Division Director

Division of Metabolic and Endocrine Drug Products P.0.Box7929 -
Center for Drug Evaluation and Research e e P4

Atin: Document Control Room USA

Food and Dmg Administration Telephone: 215 751 3868
HFD-510, Fishers Document Room, 14B19 - " Fax: 215 751 4926
5600 Fishers Lane ~ www.gsk.com
Rockville, MD 20857 :

‘Re: NDA 21-071; AVANDIA® (rosiglitazone maleate) Tablets
Amendment to Pending Supplement (S-004)
FDA Request for Information - Financial Disclosure

Dear Dr. Orloff:

Reference is made to our approved New Drug Application 21-071 for Avandia®

(rosiglitazone maleate, and to supplement SNDA 21-071/S-004 submitted on February 7,
TN 2000. Also, reference is made to the FDA approvable letter for $-004, dated February 8,
{ ) 2001, and to our complete response to the approvable action, dated August 26, 2002.

Finally, reference is made to our teleconference with Ms. Jena Weber and Dr. Joanna- .
Zawadzki on February 7, 2003, During the conference call, GSK and FDA participants
discussed the financial disclosure information needed for Protocols 085 and 136. At this -
time, we are amending the supplement to provide the financial disclosure information
requested during the teleconference. . - '

_ If you have any questions or requests regarding this submission, please do not hesitate to
contact me at (215) 751-3434.

Sincerely,

Mot Bhegane.

Sharon Shapowal, R.Ph.
Director
U.S. Regulatory Affairs




February 19. 2003 GlaxoSmithKline

ebruary 19, | _

i GlaxoSmithKline

David G. Ol'lOff, M.D., Division Director u.s. Regula.tor_'y Affairs .
Division of Metabolic and Endocrine Drug Products g'c‘f ;;ax":g;gp!aza
Center for Drug Evaluation and Research : Philadelphia, PA
Attn: Document Control Room L 2211-7929 -
Food and Drug Administration : _—
HFD-510, Fishers Document Room, 14B19 Telephone: 215 7651 3868
5600 Fishers Lane ' ' :::Nf:;igf;r:gz :

Rockville, MD 20857

Re: NDA 21-071; AVANDIA® (rosigiitézone maleate) Tablets
. Amendment to Pending Supplement (S-004)
- FDA Request for Information

. Dear Dr. Oﬂoff: o |

* Reference is made to our approved New Diug Application 21-071 for Avandia®

(rosiglitazone maleate, and to supplement SNDA 21-071/5-004 submitted on Fcbruary 7,
2000. Also, reference is made to the FDA approvable létter for S-004, dated February 8
2001, and to our complete response to the approvable action, dated August 26, 2002.
F_inaﬂy, referenc_e is made ;6 §ui-_ télgéqﬁfgr_épée w1tth J éria Weber. and Dr. Joanna - -
Zawadzki on February 7, 2003, during which GSK and FDA participants agreed the

- content and format of new data analyses/presentations with specific focus on updated ..
- pooled information and specific safety information. -At this time, we are amending the . .
. -supplement to provide the new data analyses. The data were submitted via secure e-mail -
~ on February 14, 2003 to the attention of ‘Ms. Weber, . ' -

~ Also discussed during the teleconference was finiancial disclosure information needed for
Protocols 085 and 136. These data are compiled with final reviews ongoing at the local

(country) level. Thank you for ybur continyed patience,

T you have anyi quesﬁohé or requests, régafding this submission, please do not hesitate to =

contact me at (215) 751-3434.

Sincerely,

Moo,

Sharo_ﬂ Shapowal, RPh. .
Director g '
U.S. Regulatory Affairs
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Food and Drug Administration
Rockville, MD 20857

NDA 21-071/3-004

GlaxoSmithKline ‘

Attention: Sharon Shapowal, R.Ph. _ 7 / 7/q /O‘L—
Director, U.S. Regulatory Affairs

One Franklin Plaza; P.O. Box 7929

Philadelphia, PA 19101

Dear Ms, Shapowal:

We acknowledge receipt on August 27, 2002, of your August 26, 2002, resubmission to your

supplemental new drug application for Avandia® (rosiglitazone maleate) Tablets, 2 mg, 4 mg, '
and 8 mg. T

With this amendrﬁent, we have received a complete response to our action letter dated
February 8, 2001. '

If you have any questions, please contact me at 301-827-6422.

Sincerely,

{See appended electronic signature page}

Jena Weber

Regulatory Project Manager

Division of Metabolic and Endocrine Drug Products
Office of Drug Evaluation

Center for Drug Evaluation and Research



.-\\
o

This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Jdena Weber
8/29/02 09:49:59 AM



GlaxoSmithKline

. GlaxoSmithKline
August 26, 2002 U.S. Regulatory Affairs
One Franklin Flaza
P.O. Box 7929
Philadelphia, PA
19101-7929

Tel. 215 751 3868

David G. Orloff, M.D., Director Fax. 2157514926

Division of Metabolism and Endocrine Drug Products, HFD-510
Center for Drug Evaluation and Research

Attn: Document Control Room | : - -
Food and Drug Administration RECENED
Document Room, 14-B-19 _ (97 9005
5600 Fishers Lane | AUG 2 7 2002
Rockville, MD 20857 . ConOnIR

Re: NDA 21-071/S-004: Combination of AVANDIA® (rosiglitazone maleate) with Insulin
Complete Response to the Approvable Action

Dear Dr. Orloff:

Reference is made to our approved New Drug Application 21-071 for Avandia®
(rosiglitazone maleate), and to supplement SNDA 21-071/S-004 submitted on

February 7, 2000. Reference is also made to the FDA approvable letter for S-004, dated
February 8, 2001, and to our correspondence reflecting intent to amend, pursuant to

21 CFR 314.110(a)(1), dated February 15, 2001. Finally, reference is made to our
correspondence of March 5, 2002 (Ref. Serial No —IND 43,468), Status of Major
Amendment (S-004). At that time, we notified the review team that the major
amendment for S-004 would be submitted shortly with information sufficient to justify an
approval for insulin combination use. ‘

At this time, we are amending the supplement to provide the complete response to the
approvable letter of February 8,2001. Similar action is being taken, as well, in other

countries where regulatory authorities have likewise requested additional information
before the combination of Avandia and insulin might be approved.

Literature references cited in Ttems 2 thru 8 are contained under each individual item
folder (i.e., hpbio\pubs, clinstat\pubs and summary\pubs.) Any publication citation not
contained in individual item folders is available upon request.




David Orloff, M.D.
August 26, 2002
Page 2

If you have any questions or requests regarding this submission, please do not hesitate to

contact me at (215) 751-3434.

Sincerely,

Phaner AT NS

Sharon Shapowal, R Ph.
Director
U.S. Regulatory Affajrs

Complete Desk Copy: Ms. J. Weber



© 071/S-004 (Avandia in combination with insulin for the treatment of type 2

- ; GlaXOSmlt!.\“”é -

GlaxoSmithKline
One Franklin Plaza

May 11, 2001 MAY 11 200! gﬁii‘l’f;hfm
2 HFD-510 19101-7929
'%& @ Tel. 215 751 4000
/ : el.
47]0” ANDR"% Fax. 215751 3400

NDA 21-071/5-004 nin
Avandia® (rosiglitazone maleate) Tablets A O i N‘v E?‘gﬁ? ¥} hgn‘f EP
Amendment to a Pending sNDA g & — 00 74 —-—72 M '

www.gsk.com

David Orloff, M.D., Director
Division of Metabolic and Endocrine

Drug Products (HFD-510)

Center for Drug Evaluation and Research
Office of Drug Evaluation II

Document Control Room 14B-19

Food and Drug Administration

5600 Fishers Lane
Rockville, MD 20857

Amendment to a Pending Supplement:
Response to FDA Request for Information

Dear Dr. OrloIT

Reference is made to our New Drug Application for the anti-diabetic compound,
Avandia (rosiglitazone maleate), NDA 21-071, and to our supplement NDA 21-

2

diabetes mellitus) submitted on February 7, 2000. Reference is also made to the
FDA approvable letter to S-004, dated. February 8. 2001. Further reference is
made to a fax from DMEDP, dated January 10, 2001, requesting additional
information (Attachmént 1).

At this time, we are subrmttmg, in duplicate, the requested data (Attachment 2).

As agreed during our teleconference call of J anuary 18, 2001, because this request

* . for information was not time sensitive, it could be prioritized after activities
directed toward closure on labeling and safety supplement 21-071/S-006. We _
apologize for any delay in delivering this response, and hope that it is still within
an acceptable time frame for your purposes.

000001



NDA 21-071/5-004

Avandia ® (vosiglitazone maleate) Tablets
Amendment to Pending SNDA

Page 2

8

Please do not hesitate to contact me at (215) 751-3434 (phone) or (215) 751-4096

(fax) with any question(s) regarding these data.

Desk copy:  J. Weber (cover letter)
W. Lubas (full copy)

Sincerely yours,

Sharon W. Shapowal, R.Ph.

Director, Avandia®

U.S. Regulatory Affairs

REVIEWS COMPLETED
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GlaxoSmithKline

Glaxo5SmithKline
One Franklin Plaza
P.O. Box 7929
Philadeiphia, PA
19101-7929

February 15, 2001

Tel. 215 751 4000
Fax. 215 751 3400
www.gsk.com

Avandia® (rosiglitazone maleate) Tablets

NDA 21-071/5-004 : SE| 00 H N
NOABUPP AMEND

David G. Orloff, M.D., Director

Division of Metabolic and Endocrine Drug Products (HFD-510) «5/2/

Office of Drug Evaluation II ZJ o7%

Center for Drug Evaluation and Research ( e

Document Control 14B-03 - ' / (f

Food and Drug Administration , - £

5600 Fishers Lane. - | - % /

Rockville, MD 20857 .

Other: Notification of intent to file an amendment to pending supplement
: Partial reply to the approvable action

e T

Dear Dr. Orloff: _ ' oL A

Reference is made to the approved New Drug Application for Avandia® (rosiglitazone maleate)

Tablets, NDA 21-071, and to our supplement of February 7, 2000 (SNDA 21- -071/S-004), which

provides for the combination of Avandia with insulin for the treatment of patients with Type 2

diabetes mellitus. Reference is also made to the FDA approvable letter to S-004, dated February LJ<>//

8 2001. s\/

' - J b"/

_ At this time, we are notifying the FDA of our intent to file an amendment to this pending 4\ ]
\ application. : / AN
) N2




Letter to Dr. Orloff
February 15, 2001

In addition, we are enclosing a copy of revised, highlighted (marked-uip) labeling
for Avandia, as a partial response to this approvable action. (See Attachment 1)
This label supercedes all previous copies of draft labeling submitted to 21-071/S-
004. The label is revised in accord with our discussions related to approved
supplement 21-071/S-006 (Ref. action letter dated February 8, 2001) and our
agreement related to 21-071/S-004.  Except for minor technical editing changes, it
is identical to the label submitted on February 8, 2001 to S-006. Safety data from
the insulin combination studies of. supplement S-004 have been included in the

. following sections: WARNINGS, PRECAUTIONS (Edema, Welght gain), and

ADVERSE REACTIONS

As agréed, these changes will become effective prior to approval of S-004,

concurrent with label changes being implemented with the approval of S-006.
When the complete response to the approvable action of S-004 is submitted, and
full approval of the insulin combination indication becomes possible, additional
labeling changes may be required.

Please do not hesitate to contact me by phone at (215) 751-3434 or by fax at (215)
751-4096, if you have any questions regarding these documents. -~

Sincerely,

Sharon W. Shapowal, RPh
Director, Avandia
U.S. Regulatory Affairs

Desk copy:  Ms. J. Weber

REVIEWS GCMPLETED
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SmithKline Beecham Pharmaceuticals
One Franklin Plaza, PO Box 7929
Philadelphia, PA 19101

Attention: Sharon Shapowal, R.Ph.
Director, US Regulatory Affairs

Fax: 215-751-4096.

‘Ref: NDA 21-071/S-004, (Rosiglitazone) submission dated

February 7, 2000; combination of Avandia plus insulin for
the treatment of patients with Type 2 diabetes mellitus.

As per our telephone conference on December 7, 2000, we are
proposing the following changes to the PRECAUTIONS section
of the Avandia package 1nsert Your response should be in

" writing to your NDA.

PRECAUTIONS

. ya
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SmithKline Beecham

“‘\ | ST Pharmaceuticals DESK COPY

November 8, 2000

NDA 21-071/S-004
Avandia® (rosiglitazone maleate) Tablets
Amendment to a Pending sNDA

David Orloff, M.D., Director
Division of Metabolic and Endocrine
Drug Products (HFD-510)
Center for Drug Evaluation and Research
Office of Drug Evaluation II
Document Control Room 14B-19
Food and Drug Administration
SN 5600 Fishers Lane
L Rockville, MD 20857

Amendment to a Pending Supplement:
‘Response to FDA Request for Information

Dear Dr. Orloff:

Reference is made to our New Drug Application for the anti-diabetic compound,
Avandia (rosiglitazone maleate), NDA 21-071, and to the pending supplement,
NDA 21-071/S-004 (Avandia in combination with insulin for the treatment of
type 2 diabetes mellitus) submitted on February 7, 2000. Further, reference is
made to 2 requests by medical officer Dr. William Lubas for additional
information: the first request was to clarify data contained in the November 1,
2000 amendment (Ref. Attachment 1); and the second request was to supply
additional displays of select adverse events by responder status and maximum
weight change for the double blind trials (Ref. Attachment 2). The requests were
made on November 2, 2000 and these data were submitted electronically through
secure e-mail on November 7 and November 8, 2000, respectively.

000001

One Franklin Plaza, PO Box 7929, Philadelphia, PA 19101. Telephone (215) 751 4000. Fax {215} 751 3400.



NDA 21-071/5-004
Avandia® (rosiglitazone maleate) Tablets
Amendment to Pending sNDA

" Page2 -

The data herein submitted, in duplicate, serve to officially amend the file for 21-
071/5-004. Please do not hesitate to contact me at (215) 751-3434 (phone) or
(215) 751-4096 (fax) with any question(s) regarding these data.

- Sincerely yours,
Sharon W. Shapowal, R.Ph. '

Director, Avandia®
U.S. Regulatory Affairs

Desk copy:  J. Weber (cover letter) .

0000002



SmithKline Beecham _ .
Pharmacetdicals |

November 1, 2000

NDA 21-071/S-004 |
Avandia® (rosiglitazone maleate) Tablets
Amendment to a Pending sSNDA

David Orloff, M.D., Director _
Division of Metabolic and Endocrine
Drug Products (HFD-510)

Center for Drug Evaluation and Research
Office of Drug Evaluation II

Document Control Room 14B-19

Food and Drug Administration
‘5600 Fishers Lane

Rockville, MD 20857

Amendment to a Pending Supplement:
Complete Response to FDA Request for Information

Dear Dr. Orloff;

Reference is made to our New Drug Application for the anti-diabetic compound,
- Avandia (rosiglitazone maleate), NDA 21-071, and to the pending supplement,
NDA 21-071/S-004 (Avandia in combination with insulin for the treatment of
type 2 diabetes mellitus) submitted on February 7,2000. Further reference is
made to a fax from DMEDP, dated October 3, 2000, requesting additional
information. In addition, reference is made to a brief clarifying teleconference
between representatives of SB and Dr. Lubas on October 3, 2000. Finaily,
reference is made to a partial response to the October 3, 2000 request for
information, which was submitted October 6, 2000 and included a copy of the
August 20, 1999 submission to IND 43,468‘ (Serial No. 217).

At this time, we are submitting, in duplicate, the requested information on weight
(Attachment 1), as well as the October 3, 2000 meeting minutes of the telephone
-conversation between Dr. Lubas and the SB team (Attachment 2 for reference) as

000001

One Franklin Plaza, PO Box 7929, Pladelphia, PA 19101, Telephone $215) 751 A000. Fax (215) 751 3300



‘Amendment to Pending sNDA

NDA 21-071/5-004 ,
Avandia® (rosiglitazone maleate) Tablets

——

Page2 —

October 3, 2000 FDA request for addiﬁonal iﬁformation. Attachments 1 &2
were transmitted via secure e-mail to Dr. Lubas on October 31, 2000.

In addition, given the subject of our discussion with DMEDP at the October 5,
2000 meeting in Rockville, and given the areas of interest delineated in the FDA
fax of October 3, 2000, SB is attaching to this response a safety update recently
completed by SB (Attachment 3). The document is similar to the safety update
submitted just prior to approval of the sulfonylurea combination sSNDA, and is
being made available to the FDA for information pu'rposes._

Finally, the original fax from DMEDP, sent to SB on October 3, 2000, has also
been attached (Attachment 4).

We believe that the information included in this améndment satisfactorily answer
all questions raised by DMEDP, and look forward to labeling discussions and
approval of the insulin combination SNDA. Please do not hesitate to contact me
at (215) 751-3434 (phone) or (215) 751-4096 (fax) with any question(s) regarding
these data.

Sincerely yours,

red

/%M? J
"Sharon W. Shapowal R. Ph
Director, Avandia®
U.S. Regulatory Affairs

Desk copy:  J. Weber (cover letter)
.W. Lubas (full copy)

000002
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ocr 3 2000

Dear Jena,

Pleasg forward the following questions to SmithKline Beecham in
reference to NDA 21-071/S-004.

1) Please provide the missing financial disclosure information for the following

investigators
Protocol 095 Center 21 o
—
P
Protocol 095 -Center 22 ——

2) Please replot the weight g'ain data for each of the studies 082, 095 and 114 as a
bar graph showing the distribution of the weight change in individual patients
on insulin alone, insulin and 4mg of Avandia and insulin and 8mg of Avandia.

Please plot a similar graph for the patients in study 114 showing their total
- weight gain (including the weight change from studies 082 or 095).

If there are any significant outliers please mention any adverse events they
may have had including anemia, edema and cardiac events also include any
pertinent medical history in these patients.

3) Make tables showing the incidence of adverse events of anemia, edema and
cardiac failure (number and %) seen with weight gam “You may use a table
similar to the one shown here for anemia.

Incidence of Anemia in double blind and open labile population

Weight Insulin + Placebo Insuhn +4mg RSG Insulin + 8mg RSG
Gain (kg) ' N= N= ' ~ N=

: N % N % N %
Otol
>lto<2




>2t0<3

>3to<4

1 >4t0<5

>5t0<6

>6

| with wt

Total pts

gain

4) Please reanalyze your data on the patients who developed anemia during
combination therapy to see if it is possible to determine if it was primarily
normocytic or hypochromic, and discuss your ﬁndings

5) Please supply the information used to support the followmg underlined labeling
change in the - 7 ¢ section.




S

SmithKline Beecham Pharmaceuticals
1250 South Collegeville Road
Mail Code UP4340, PO Box 5089
Collegeville, PA 10426-0989

Attention: Sharon Shapowal, R.Ph.
Fax: 215-751-4096

Ref: NDA 21-071/S-004, Avandia (rosiglitazone) submission
dated February 7, 2000. Please provide the following
additional information in reference to supplement 004 of
your NDA 21-071.

Please provide the missing financial disclosure
information for the following investigators,
Protocol 095 Center 21;

Protocoi 095 Center.22;

Please replot the weight gain data for each of the
studies (082, 095 and 114), as a bar graph showing the
distribution of the weight change in individual
patients on insulin alone, insulin and 4mg of Avandia,
and insulin and 8mg of Avandia.

Please plot a similar graph for the patients in study
114 showing their total weight gain (including the
weight change from studies 082 or 095).

If there are any significant outliers, please mention |
any adverse events patients may have had including
anemia, edema and cardiac events. Please also include
any pertinent medical history for these patients:



Please create tables showing the incidence of adverse
events of anemia, edema and cardiac failure (number and
%) seen with weight gain. You may use a table similar
to the one shown here for anemia.

Incidence of Anemia in double blind and open labile

population

Weight ~ Insulin + Insulin + 4mg Insulin + 8mg
Gain .
(kg)

Placebo RSG RSG

o\°.

=
o
=4

3 N

0 to 1

>1
2

to

<

>2
3

to

>3
4

to

>4
5

to

>5
6

to

IA

>6

Totai"

pts

with wt

gain

-

Please re-analyze your data on the patients who developed
anemia during combination therapy to see if it is
possible to determine if it was primarily normocytic or
hypochromic, and discuss your findings.

Please supply the information used to support the

"/

following underlined labeling change in the < — —
-~ ! section.

This infgrmation was faxed to Sharon Shapowal on
October =%, 2000. ) -

N= - N=»- N= [
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October 6, 2000

NDA 21-071/5-004
Avandia® (rosiglitazone maleate) Tablets
Amendment to a Pending sNDA

David Orloff, M.D., Director

Division of Metabolic and Endocrine
Drug Products (HFD-510)

Center for Drug Evaluation and Research

Office of Drug Evaluation IT

Document Control Room 14B-19

Food and Drug Administration

5600 Fishers Lane

Rockville, MD 20857

Amendment to a Pending Supplement:
Partial Response to FDA Request for Information

Dear Dr. Orloff:

Reference is made to our New Drug Application for the anti-diabetic compound,
Avandia (rosiglitazone maleate), NDA 21-071, and to the supplement submitted to.
this application on February 7, 2000 (i.e. S-004). The subject of the supplement is
Avandia in combination with insulin for the treatment of type 2 diabetes mellitus.
Further reference is made to a fax from the division, dated October 3, 2000,
requesting additional information for medical officer Dr. William Lubas. In addition,
* reference is made to a brief clarifying teleconference between representatives of SB
and Dr. Lubas on October 3, 2000.

At this time, we are amending the supplement with several of the items specified in
the October 3™ facsimile. Also included, as promised during the teleconferenc:, is a
copy of the August 20, 1999 submission to IND 43,468 (Serial Nc 44— which
contains an assessment report that we believe will be of interest to Dr. Lubas during
his review. The remainder of the information requested in the fax, which requires
additional programming and data collection, is being compiled and will be submitted
to the NDA shortly.

A table of contents for this submission is included on Page 000006. Yoif will note
that a full copy of the annotated label has been included (starting on page 000010),

given the question on labeling raised by Dr. Lubas. \

000001
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However, please be aware that the annotations are pasted into a very early version of
the Avandia label. At the time of approval action, we will need to transfer the
"insulin" annotations into the most recent Avandia label, which now includes, for
example, the sulfonylurea indication and data. Please do not hesitate to contact me at

(215) 751-3434 (phone) or (215) 751-4096 (fax) with comments or questions on this
amendment.

Sincerely yours,

Mroner oo

Sharon W. Shapowal, R.Ph.
Director, Avandia®
U.S. Regulatory Affairs

Desk copy:  J. Weber (cover letter)
' W. Lubas (full copy)

-2
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June 29, 2000

Avandia® (rosiglitazone maleate) Tablets’
NDA 21-071/S-004

John K. Jenkins, M.D., Acting Director
Center for Drug Evaluation and Research
Division of Metabolic and Endocrine Drug Products (HFD-510)

" Document Control 14B-03

Food and Drug Administration
5600 Fishers Lane

Rockville, MD' 20857

Amendment to Pending Efficacy Supplement — 21-071/S-004
Update of Foreign Marketing History

Dear Dr'. Jenkins:

Reference is made to our approved New Drug Application for Avandia® (rosiglitazone maleate)
Tablets, NDA 21-071, and to our submission of February 7, 2000 (sNDA 21-071/5-004), the
subject of which is Avandia in combination w1th insulin for the treatment of panents w1th Type 2
diabetes melhtus

At this time, we are updating the information regarding foreign marketing history as it applies to
approval of rosiglitazone in the European Union (EU), in general, and also as it applies to the
insulin combination indication (S-004) in particular. While the information provided is broader
in scope than generally included in the foreign market history, we dre supplying these documents
for context. We are enclosing both the final opinion of the Commlttee for Proprietary N Med1cmal
Products (CPMP) on the granting of a marketing authonzath\T Q? va{;u( ~Temd are also '

‘enclosing a sample summary of product characteristics (SP), in Wthh indications and safe%ty
information are described.

65D ACTION:
C R Cnad Lo

'\Aﬂ:
G ddd 3

CSO INTIALS
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Letter to Dr. Jenkins
June 29, 2000

We had expected these documents to be posted on the web site of the Europeah Agency for the
Evaluation of Medicinal Products (EMEA) on May 29, 2000 as discussed with Dr. Malozowski
on May 30, 2000. However, we now expect the documents to be posted on July 3, 2000. As
noted in a conversation this past Monday with Ms. Weber, the site address is: '
www.eudra.org/en_home.htm.

~ Please do not hesitate to contact me by phone at (215) 751-3434 or by fax at (215) 751-4096, if

you have any questions regarding these documents.

Sincerely,

. .
/%m? L/SW
Sharon W. Shapowal, R.Ph. o

Director, Avandia
U.S. Regulatory Affairs

Desk copy:  Ms. J. Weber .
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May 26, 2000

"~ Avandia® (rosiglitazone 'maleate) Tablets
NDA 21-071/S-004

John K. Jenkins, M.D., Acting Director

Center for Drug Evaluation and Research.

. Division of Metabolic and Endocrine Drug Products (HFD- 510)
. Document Control 14B-03

Food and Drug Administration

5600 Fishers Lane

Rockville, MD 20857

Amendment to Pending Efficacy Supplement — 21-071/5-004
Follow up to request for expedited review — Label changes proposed -

Dear Dr. Jenkins:

Reference is made to our approved New Drug Application for Avandia® (rosiglitazone maleate) Tablets,
NDA 21-071, and to our submission of February 7, 2000 (sNDA 21-071/5-004), the subject of whichis.
Avandia in combination with insulin for the treatment of patients with Type 2 diabetes mellitus.
Reference is also made to our letter of May 11, 2000, wherein we urged the FDA to expedite review of
this efficacy supplemeht, given recent events in the U.S. market.

The purpose of this letter is to follow our request for expedited review with proposed changes to the
Avandia label — changes we wish to implement immediately while awaiting full approval of the insulin
combination efficacy supplement. The changes which we propose for immediate inclusion in the Avandia
label are not intended to encourage off-label use in combination with insulin, but rather, to provide
additional information regarding the use of our product, should physicians combine Avandia with insulin-
in the treatment of their type 2 diabetes patients, during the period when such use is "off label".

1 606601
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Letter to Dr. Jenkins
May 26, 2000

The main reason for our request for immediate label change is that a number of former Rezulin®
(troglitazone) users, some of whom are concurrent insulin users, have likely switched to Avandia and are
likely continuing to use insulin with their Avandia. With only two TZDs now on the U.S. market after the
withdrawal of Rezulin, the number of patients receiving Avandia for use in combination with insulin may
continue to grow. The best way to provide physicians with information on such use is to accelerate
approval of S-004 and the associated labeling for Avandia+insulin combination indication. We have
included a copy of the submitted draft label of S-004. (See Attachment 1.) However, we recognize that
even with added efforts by the Agency to accelerate review of the supplement, that review could take
months to complete. Attached is Avandia labeling that reflects changes SB would like to include
immediately in the U.S. P.1, during the possible intervening months, while the full Avandia+insulin
combination labeling is awaiting approval. (See Attachment 2.) You will note that the text is mostly
excerpted from the pending draft label currently under review as part of S-004.

Our team would like to discuss with the Agency the label changes directed to the off-label use of Avandia
in combination with insulin. The proposed labeling includes a number of changes designed to address the
potential development of hypoglycemia in the combination use with insulin. For example, the.proposed
labeling includes langnage in the DOSAGE AND ADMINISTRATION section recommending that, if a
patient reports hypoglycemia or if the patient’s fasting plasma glucose level drops below i~ mg/dL, the
insulin dosage be reduced by 10-25%. We would also propose to include in the labeling in the
ADVERSE REACTIONS section the rates of serious hypog]ycemla observed in our trials and to revise
the PRECAUTIONS section to highlight this possible event, as well. While, based on our current
labeling and physicians’ own experience with insulin and oral hypoglycemic agents, we believe that
physicians treating patients on insulin understand the potential for those patients to develop
hypog]ycernia we also believe that this information, particularly the recommendation for a reduction in
the dosage of insulin if hypoglycemia develops, would be useful to physwlans in managing their diabetic
patients.

Another example of a change that SB proposes for the interim period would be inclusion of edema and
congestive heart failure rates from the combination clinical trials in the label. "

At that time,

—  That proposal and subsequent discussions with the FDA resulted in the
mclusmn in the Avandza label of the precaution regarding heart failure.

we recognize that FDA may not
view the inclusion of the rates as necessary in light of the precauuon already in the Avandia label.
However, since we have proposed to include the hypoglycemia rates from the insulin studies, we suggest
that the heart failure rates and edema rates also be included in the ADVERSE REACTIONS section at

this time. Additionally, so that prescribers can better understand the rates in the context of the patlent
population and the O — -

/
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Letter to Dr. Jenkins
May 26, 2000

We are sensitive to the FDA’s concem that changes in labeling addressing off-label uses not be used as a
vehicle for off-label promotion. SmithKline Beecham does not intend to promote Avandia off-label in
combination with insulin. Nevertheless, so that the efficacy and other data relating to such combination
use can be made available to prescribers, we again feel the need to request that the review of the full Iabel
be expedited. ' '

In our letter to you dated May 11, 2000, we cited public health need as a reason to expedite review of the
efficacy supplement, 21-071/5-004, and its labeling. We recognize that the “public health need” described
and cited by FDA as one criterion for expedited review does not fit with the Avandia situation by the
strict definition of this term, which is: "Events that afféct the availability of a drug for which there is no
alternative.” (Ref. MAPP 5240.1, Requests for expedited review of supplements to approved ANDA's and
AADA's, November 1999). There is an alternative to Rezulin in the U.S., namely pioglitazone, which is

available, approved, and labeled for use in combination with insulin. However, it is always in the best

interest of the public health to assure that there are alternatives for patients intolerant of or unable to use

- the single approved agent for whatever reason. In that context, there is an urgent need for Avandia to be

labeled for such use and for the review to be expedited. )

We believe that the label changes, herein proposed for immediate implementation, would provide
physicians additional information upon which to base informed decisions should off-label use in
combination with insulin be under consideration. We would like to discuss with the FDA review division
our proposal to expedite the review of S-004 and also to discuss the potential labeling changes that could
be impleménted immediately in the interim period prior to what we believe will be final approval of this
supplement. We will call to schedule a.meeting or teleconference after you have had an opportunity to
review this request

Thank you for considering this request. Please do not hesitate to contact me by phone at (215) 751-3434
or by fax at (215) 751-4096. ‘

* Sincerely,

Sharon W. Shapowal, R Ph.
Director, Avandia
U.S. Regulatory Affairs

Desk copy: . Ms. J. Weber

00060903



SmithKline Beecham
Pharmaceuticals

‘May 11, 2000

Avandia® (rosiglitazone maleate) Tablets
NDA 21-071/S-004 o

John K. Jenkins, M.D., Acting Director

Center for Drug Evaluation and Research

Division of Metabolic and Endocrine Drug Products (HFD-510)
Document Control 14B-03

_Food and Drug Administration

5600 Fishers Lane

‘Rockville, MD. 20857

Amendment to Pending Efﬁcacy Supplement — 21-071/S-004
Expedited Review Requested

Dear Dr. Jenkins:

Reference is made to our approved New Drug Application for Avandia® (rosiglitazone maleate)
Tablets, NDA 21-071, and to our submission of February 7, 2000 (sNDA 21-071/S-004), the
subject of which is Avandia in combination with insulin for the treatment of patients with Type 2
diabetes mellitus. Further, reference is made to the Agency’s acknowledgement letter of
February 25, 2000, ide_nﬁfying the primary user fee goal date of t_he'prior approval supplement as
December 8, 2000 and the secondary user fee goal date as Febf_ﬁary 8, 2001.

SmithKline Beecham believes that circumstances have arisen which necessitate an expedited
review of the file and revision of the user fee goal date.

Shortly after submission of the supplément on February 7, 2000, there was a significant event
that suddenly changed the therapeutic options available to U.S. citizens for the treatment of Type
2 diabetes. Rezulin® (troglitazone) was withdrawn from the U.S. market. This occurred on
March 21, 2000. At the time of withdrawal, it is estimated that as many as 500,000 patients were .
receiving troglitazone in combination with other agents, one of which was insulin. The NDC

000001
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Letter to Dr. Jenkins ‘
May 11, 2000 amendment/S-004
2

Patient Tracking Study data indicate that in February 2000, 37.5% of patients receiving
troglitazone were using the thiazolidinedione in combination with insulin. At the same timepoint,
insulin combination with pioglitazone was an estimated 28.9% of use and with Avandia, an
estimated 27.2% of use (though off label and not promoted). A significant number of former
troglitazone users have been switched to Avandia. One can expect that many of these patients
were receiving insulin at time of switch and that many are continuing on such therapy.
SmithKline Beecham urges the Agency to expedite approval of the pending supplement, or at a
minimum, to move up the primary goal date from December 8, 2000.

The label of Avandia contains a precaution regarding heart failure — a precaution directed
particularly to the off-labe] use of rosiglitazone in combination with insulin. SB and FDA
representatives discussed this label change soon after the launch of Avandia in the U.S., given
that significant off-label use was estimated to be occurring even then. However, other important
information (e.g. dosing recommendations, adverse event rates) are unavailable in the
prescribing information to support this indication of use. There is a public health need to assure
that all patients who require thiazolidinedione plus insulin therapy, and all prescribers who elect
to treat their patients with this therapeutic option, are supplied with the appropriate information
required to make informed decisions on usage. Without a change in the Avandia label, SB
cannot broadly disseminate such information. '

We urge the Agency to consider the magnitude of current, potential off-label use of Avandia in
combination with insulin. We urge the Agency to consider the public health need. The team at
SmithKline Beecham stands ready to assist the FDA team in whatever way necessary to expedite
the review, which we are confident w111 conclude with approval

Thank you for con31der1ng this important issue. Please do not hesitate to contact me by phone at
(215) 751-3434 or by fax at (215) 751-4096. S

Sincerely,
/yla/wﬂwo@kwx&

Sharon W. Shapowal, R.Ph.

Director, Avandia

U.S. Regulatory Affairs

Desk copy:  Ms. J. Weber
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NDA 21-071/5-004
Avandia® (rosiglitazone maleate) Tablets

Division of Metabolic and Endocrine
Drug Products (HFD-510)

John Jenkins, MD, Acting Director , % l} .

Center for Drug Evaluation and Research
Office of Drug Evaluation II

Document Control Room 14B-19

Food and Drug Administration

5600 Fishers Lane

Rockville, MD 20857

Amendment to Pending sSNDA
Missing Reference and Data Source Tables

Dear Dr. Jenkins:

Reference is made to our supplemental New Drug Application for the |
anti-diabetic compound, Avandia® (rosiglitazone maleate), SNDA 21-071/S-004
(Avandia in combination with insulin), submitted February 7, 2000 .

Submitted herewith, in duplicate, are one reference and four data source tables, -
which were inadvertently omitted from the submission. The reference #17).

* should have been electronically linked to the Item 3 Summary (Volume 5.1.001,

Item 3.H, page 000098) and the Overall Benefit to Risk Assessment and

- Conclusion (Volume 5.8.001 Item 8.J, page 000033). The data source tables

(HOMA 2 for studies 011, 015, 020 and 094) should have been electronically

linked to the Annotated Labeling (Volume 5.1.001, Item 3.A, page 000004) the

Item 3 Summary (Volume 5.1.001, Item 3.H, pages 000074-75) and the Overall

Benefit to Risk Assessment and Conclusion (Volume 5.8.001 Item 8.J,pages - - o
000009-10).

One Franklin Plaza, PO Box 7929, Philadelphia, PA 19101, Telephone (215} 751 4000. Fax (215) 751 3400.



We sincerely apologize for any inconvenience that this may have caused. Please
do not hesitate to contact me at 215-751-3434 (phone) or 215-751-4096 (fax) with
comments or questions on this matter.

Sincerely,

/Séa&oﬁlg?ﬁ%uﬁfﬂuvgz\
Sharon W. Shapowal, RPh
Director, Avandia® '

U.S. Regulatory Affairs

\

Desk qoﬁyz Ms. J. Weber
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7 |  MEMORANDUM
See attached e-mail dated April 5, 2000.

Reference: NDA 21-071/S-004, Avandia Tablets (rosiglitazone) :
Supplement provides for use of Avandia in combmatlon with insulin for the-treatment of patients
with type 2 diabetes.

Ci)nclusmns e

1. Application is filfable.

2. Application will be reviewed under the standard review clock (U SER FEE GOAL DATE:
~ December 8, 2000).

3. No Advisory Committee will be assembled.

R P
s

. - . . : 194 pl~ 207>
Robert Misbin,M.D. . Saul Malozowski, M.D. . Xavier Ysern, Ph.D.

A eors »guﬁﬂ,ub B @mwﬁo{/z?/%

dglwo U T Was/n

cur:

Co

- Stephen Moore, Ph.D. . Joy Mele, M.S. _Todd Sahlroot, Ph.D.

Herman Rhee, Ph.D. Ronald Stelgerwalt Ph D. Steven Johnson PhamD.

/Lﬂ@ R A

Hae-Young Abm, Ph.D.  Jena Weber, RHPM
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ELECTRONIC MAIL MESSAGE

_Date' 05-Apr-2000 09:45am EDT
From: Jena Weber :
. WEBERJ .
Dept: " HFD-510 PKLN 14B04 .
Tel No: 301-827-6422 FAX 301-443-9282
TO: Robert Misbin { MISBINR )
TO: Saul Malozowski ( MALOZOWSKIS )
TO:  Xavier Ysern ( YSERNX )
TO: Stephen Moore { MOOREST )
TO: Joy Mele ({ MELE )
T0: Todd Sahlroot ( SAHLROOTT )
TO: Herman Rhee { RHEEH ) -
TO: Ronald Steigerwalt ( STEIGERWALTR )
CC: Steve Johnson ( JOHNSONST )
CC: - Hae Young Ahn ( AHNH )

Subject: Avandia-S/004
All,

This e-mail and your responses will serve as -our filing meetlng for NDA -
_ 21-071/8-004;:-Avandia. -~ used in. combination.with insulin.for.:the,
( )treatment of type -2. DM. As you. are aware, .we just approved supplement .

001 that called for the combination use of Avandiaw aSU. .. 7 .-_ D
We dec1ded at admin rouonds last week that this new supplement w1ll be. ...
a STANDARD review, so we are looking at a 12/8/00 due:date with ALL
reviews due around Thanksgiving of this year. Like suppiement 001, - PCIL,
BPH and CHM all refer to and cross-reference the original NDA approved
on May 25, 1999. Regardless, I will need the following from you:

MOR: Bob, like supplement 001, the contents for S-004 are just about

all clinical, so the usual review by you is needed. Please be sure .to
reference flnan01al disclosure/information. A clinical update will be
provided later on. .

-BPH: Steve, thanks, I already have YOur review indicating that no new
PK data/info was submitted, and-I assume, none are needed (?).

CHM: Xavier, need the usual mini-review and whether EA/EER’s are
needed. If not, a statement saying so. .

PCL: Herman, information is cross-referenced, but please prov1de a
statment that no new data/lnfo are needed.

EVERYQNE SHOULD TAKE A LOOK AT THE PROPOSED LABELING CHANGES PRN.

Thanks,
. Jena -

\j



—
: :
\_/ ’,’

FEB 25 2000

NDA 21-071/8-004 | _
PRIOR APPROVAL SUPPLEMENT

SmithKline Beecham Corporation

'Attention: Sharon Shapowal, R Ph,,

Director, NARA

One Franklin Plaza

200 N. 16th Street .
Philadelphia, PA 19102

Dear Ms. Shapowal:

We have received your supplemental drug application submitted under section 505(b) of the
Federal Food, Drug, and Cosmetic Act for the following:

Name of Drug Product: ~ Avandia (rosglitazone maleate) Tablets
NDA Number: 21-071
Supplement Number: 5-004

Therapeutic Classification: - Standard (S)

Date of Supplement: February 7, 2000

Date of Recelpt F ebruary 8, 2000

This supplement proposes to support the use of Avandla Tablets in combination with insulin for
the treatment of patients with Type 2 diabetes mellitus.

Unless we notify you within 60 days of our receipt date that the application is not sufficiently
complete to permit a substantive review, this application will be filed under section 505(b) of the
Act on April 8, 2000, in accordance with 21 CFR 314.101(a). Ifthe application is filed, the
primary user fee goal date will be December 8, 2000, and the secondary user fee goal date will be
February 8, 2001.

Be advised that; as of April 1, 1999, all applications for new active ingredients, new dosage
forms, new indications, new routes of administration, and new dosing regimens are required to
contain an assessment of the safety and effectiveness of the product in pediatric patients unless
this requirement is waived or deferred (63 FR 66632). If you have not already fulfilled the
requirements of 21 CFR 314.55 (or 601.27), please submit your plans for pediatric drug
development within 120 days from the date of this letter unless you believe a waiver is
appropnate Within approximately 120 days of receipt of your pediatric drug development plan,
we will review your plan and notify you of its adequacy.



NDA 21-071/8-004
Page 2

If you believe that this drug qualifies for a waiver of the pediatric study requirement, you should
submit a request for a waiver with supporting information and documentation in accordance with
the provisions of 21 CFR 314.55 within 60 days from the date of this letter. We will make a
determination whether to grant or deny a request for a waiver of pediatric studies during the -
review of the application. In no case, however, will the determmation be made later than the date
action is taken on the application. If a waiver is not granted, we will ask you to submit your
pedlatnc drug development plans within 120 days from the date of denial of the waiver.

Pediatric studies conducted under the terms of section 505A of the Federal Food, Drug, and
Cosmetic Act may result in additional marketing exclusivity for certain products (pediatric
exclusivity). You should refer to the Guidance for Industry on Qualifying for Pediairic
Exclusivity (available on our web site at www.fda.gov/cder/pediatric) for details. If you wish to
qualify for pediatric exclusivity you should submit a."Proposed Pediatric Study Request” (PPSR)
in addition to your plans for pediatric drug development described above. We recommend that
you submit a Proposed Pediatric Study Request within 120 days from the date of this letter. If
you are unable to meet this time frame but are interested in pediatric exclusivity, please notify the
division in writing. FDA generally will not accept studies submitted to an NDA before i issuance
of a Written Request as responsive to.a Written Request. Sponsors should obtain a Written.
Request before submitting pediatric studies ta an NDA. If you do not submit a PPSR or indicate
that you are interested in pediatric exclusivity, we will review your pediatric drug development
plan and notify you of its adequacy. Please note that satisfaction of the requirements in 21 CFR
314.55 alone may not qualify you for pediatric exclusivity. FDA does not necessarily ask a
sponsor to complete the same scope of studies to qualify for pediatric exclusivity as it does to
fulfill the requirements of the pediatric rule.

-Please cite the application number listed above at the top of the first page of any communications

concerning this application. All communications concerning this supplemental application should -
be addressed as follows:

U.S. Postal Service/Courier/Qvernight Mail:

Food and Drug Administration

Center for Drug Evaluation and Research

Division of Metabolic and Endocrine Drug Products, HFD-510
Attention: Division Document Room, 14B-19 -
5600 Fishers Lane

Rockville, Maryland 20857



NDA 21-071/S-004
Page 3

If you have any questions, call Jena Weber,_Regulatory Management Officer, at (301) 827-6422.

Sincerely, ‘
2.24 02

" Enid Galliers
Chief, Project Management Staff :
Division of Metabolic and Endocrine Drug Products
Office of Drug Evaluation IT

. Center for Drug Evaluation and Research



NDA 21-071/S-004
Page 4

cc:
Archival NDA 21-071

HFD-510/Div. Files
HFD-510/M—~Simeneau Udeber
HFD-510/Reviewers and Team Leaders -
" DISTRICT OFFICE

Drafted by: ddk/February 23, 2000
Initialed by: Galliers 2.23.00
final: ddk/February 24, 2000
filename: 21071004 '

* PRIOR APPROVAL SUPPLEMENT ACKNOWLEDGEBAENT (AC)
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SmithKline Beecham
- Pharmaceuticals  pebruary 7, 2000

NDA 21-071/S-004
Avandia® (rosiglitazone maleate) Tablets

Volumes 5.1.001, 5.8.001 - 5.8.038

Food and Drug Administration-

Center for Drug Evaluation and Research
Central Document Room

12229 Wilkins Avenue

Rockville, Maryland 20852

Avandia® (rosiglitazone maleate) Tablets: NDA 21-071/S-004 .
Dear Dr. Jenkins:

Submitted herewith, in duplicate, in accordance with Section 314.50 of Title 21 of
the Code of Federal Regulations is a supplemental New Drug Application to
support the use of Avandia® (rosiglitazone maleaté) Tablets in combination
with insulin for the treatment of patients with Type 2 diabetes mellitus.

Avandia is a thiazolidinedione, a class of drugs, which activate PPARY receptors
and directly target insulin resistance, a fundamental defect in the pathophysiology
of type 2 diabetes. The initial NDA 21-071 for 4vandia as monotherapy and in
combination with metformin was approved by FDA on May 25, 1999. A
supplemental application to support the use of Avandia in combination with
sulfonylurea was submitted on June 3, 1999 and is currently under review in the
Division of Metabolic and Endocrine Drug Products (DMEDP).

This supplemental New Drug Application specifically details the efficacy of
Avandia in combination with insulin. Safety and efficacy data up to the clinical
cut-off of 18 December 1998 is being submitted for patients receiving
rosiglitazone in combination with insulin. Results of two pivotal studies have
provided evidence that Avandia used in combination with insulin is effective in
improving glycemic control at doses of 4mg/day along with a
decrease in the mean total daily dose of insulin. '

One Frankiin Plaza, PO Box 7929, Philadelphia, PA 19101, Telephone (215} 751 4000. Fax {2151 751 3400



The safety and efficacy of Avandia has been investigated in an extensive clinical
development program. The integrated safety database is substantial, both in terms
of patient numbers and by duration of exposure, with more than 5100 patients
exposed to Avandia (as monotherapy or in combination with metformin,
sulfonylureas, or 'insulin); more than 3700 patients were exposed for at least 6
months and 2179 patients exposed for 12 months or longer.

- As discussed on March 3, 1999 in a telephone conversation between Enid Galliers

of FDA and Clare Kahn of SB, we are incorporating extensive sections of NDA
21-071 by cross-reference only. These sections are indicated in the Item 1 NDA
Index and also parenthetically in text where appropriate. A tabular listing of the
volumes included with this supplement is provided following this letter. The
proposed draft labeling has been highlighted by bold, colored, underlined text to
indicate where additions/changes are being proposed to the currently approved
labeling for Avandia.

The entire NDA efficacy supplement is being made available in electronic copy to
fully support the reviewers. Sections which are included by cross-reference to the
initial NDA have been previously loaded onto the FDA network and remain
available electronically to reviewers. The electronic efficacy files will be loaded
on the FDA network as soon as the necessary arrangements can be made. A
description of the electronic submission (contents of media, number/format, file
descriptions, size of submission) are contained in the "Guide to the Electronic
Submission" that appears in Volume 5.1.001, immediately following the NDA
Index.

In accordance with the Prescription Dmg User Fee Act of 1997, a check in the
amount of $142,870.00 (the full fee for an NDA supplement containing clinical
data) has been sent via wire transmittal to the FDA on J anuary 31, 2000 (User Fee
ID: . =— . A copy of the wire transfer receipt showing the submitted User Fee is
enclosed on page 000165 of this volume. Financial disclosure information has.
been provided for investigators who participated in the two controlled pivotal
clinical trials (082 & 095)of Avandia in combination with insulin.

~ Avandia was approved for the treatment of Type 2 diabetes mellitus in the United

States on Méy 25, 1999 as monotherapy and in combination with metformin. It
has also been approved in numerous other countries for these indications and in
combination with sulfonylureas as outlined in Item 3.C. Avandia has not been .
approved for use in combination with insulin in any country. Avandia has also
not been refused marketing authorization or withdrawn from marketing in any
country on safety grounds. '
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SmithKline Beecham commits to providing all necessary support for the review of
this NDA including full technical support in the use of the electronic
documentation.

Should you have any questions regarding this supplemental New Drug
Application, please do not hesitate to contact me by phone at (215) 75 1-3868 or
by fax at (215) 751-4096.

Sincerely,

Sarond- Phepern_

. Sharon W. Shapowa.l, R.Ph.
Director
U.S. Regulatory Affairs



Division of Metabolic and Endocrine Drug Products

ADMINISTRATIVE REVIEW OF NEW DRUG APPLICATION

Application Number: 21-071/5-004

Name of Drug: Avandia (rosiglitazone maleate) Tablets, 2 mg, 4 mg & 8 mg.
Sponsor: GlaxoSmithKline
Material Reviewed
Type of Submission (i.e., paper, electronic, or combination): Combination
Submission Date: August 26, 2002.
Receipt Date: August 27, 2002.
Filing Date: October 27, 2002.
User-fee Goal Date: February 27, 2003.

Proposed Indication: To add Avandia in combination with insulin for the treatment of patients
with Type 2 Diabetes Mellitus.

Other Background Information: This submission is in response to our AE letter dated
2/8/01. )

Review
PART I: OVERALL FORMATTING***
[Note: Items 1,2,3,4, & 5 must be v COMMENTS
submitted in paper.] (If paper: list volume & page numbers)
(If electronic: list folder & page numbers)
v Vol. 1.1

1. Cover Letter

2. Form FDA 356h (original signature) | ¢/| | Vol. 1.1

AN

V1 INNN
a. Establishment information




Page.2

(facilities ready for inspection?)

b. Reference to DMF(s) & Other

electronic) (for death & dropouts
due to adverse events)

Applications
3. User Fee FDA Form 3397 v Vol. 1.1
Patent information & certification
5. Debarment certification (Note: Must | ¢/ Vol. 1.1
have a definitive statement) '
NIV
6. Field Copy Certification
7. Financial Disclosure v | VoL 11
v Vol—i1
8. Comprehensive Index
9. Pagination v Vol. 1.1
10.Summary Volume v| |Vol1l1
11.Review Volumes v
12.Labeling (PI, container, & carton v Vol. 1.1
labels)
a. unannotated PI
b. annotated PI V| . | Vol. 1.1
c¢. immediate container N/A
d. carton N/A
; NFA
e. patient package insert (PPI)
f. foreign labeling (English N/A
translation)
13.Case Report Tabulations (CRT) v Electronic.:'
(paper or electronic) (by individual
patient data listing or demographic)
14.Case Report Forms (paper or 4 Electronic




\

\_~

PART II: SUMMARY"™**

Page 3

COMMENTS

1. Pharmacologic Class, Scientific Electronic
Rationale, Intended Use, & Potential '
Clinical Benefits

2. Foreign Marketing History

3. Summary of Each Technical Section 1 vol 1.1

a. Chemistry, Manufacturing, &
Controls (CMC)

N/A - Cross Referénce

b. Nonclinical
Pharmacology/Toxicology

_N/A — Cross Reference

c. Human Pharmacokinetic &
Bioavailability

N/A - Cross Reference

d. Microbiology

N/A

e. Clinical Data & Results of

Electronic (2 studies)

Statistical Analysis
4. Discussion of Benefit/Risk Vol. 1.1
Relationship & Proposed
Postmarketing Studies
5. Summary of Safety Electronic
6.. Summary of Efficacy | Electronic

Y=Ye-s {Present), N=No (Abscnt)

PART I: CLINICAL/STATISTICAL SECTIONS*®*

COMMENTS
(If paper: list volume & page numbers)

(If electronic: list folder & page mumbers)

1. List of Investigators

Electronic

2. Controlied Clinical Studies

Electronic




~TTN

a. Table of all stadies

b. Synopsis, protocol, related
publications, list of investigators,
& integrated clinical & statistical
report for each study (including
completed, ongoing, &
incomplete studies)

Electronic

c. Optional overall summary &
evaluation of data from controlled

clinical studies

Electronic

3. Integrated Summary of Efficacy (ISE)

4. Integrated Summary of Safety (ISS)

AN

5. Drug Abuse & Overdosage
Information

V| N/A

6. Integrated Summary of Benefits &
Risks of the Drug

Electronic

7. Gender/Réce/ Age Safety & Efficacy
Analysis of Studies

Y=Yes (Present), N=No (Absent)

PART IV: MISCELLANEOUS"®

N COMMENTS
(list volume & page pumbers)

- (If electronic: list folder & page numbers)

1. Written Documentation Regarding
Drug Use in the Pediatric Population

V| N/A

7. Review Aids (Note: In electronic
submission, can only request aids if
increase functionality. In paper
submission, verify that aids contain
the exact information duplicated on
paper. Otherwise, the aids are
considered electronic submissions.)

V| N/A

a. Proposed unannotated labeling in

1.1
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Page 5

c. Efficacy data in SAS data set
format (only if paper submission)

N/A

d. Biophannaéological information &
study summaries in MS WORD
(only if paper submission)

N/A

e. Animal tumorigenicity study data
in SAS data set format (only if
paper submission)

I LA
INTA

3. Exclusivity Statement (optional)

Qualifies for 3 yr. exclusivity

Y=Yes (Present), N=No (Abscnt) -
Conclusions: AP may be approved.

Jena Weber
Regulatory Project Manager

ADMINISTRATIVE REVIEW
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This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Jena Weber
2/27/03 06:07:41 PM
Ccso

Jena Weber
2/27/03 06:10:07 PM
CsO



NDA REGULATORY FILING REVIEW

NDA 21-073/S-004 SE-1 -
Avandia (rosiglitazone maleate) Tablets 2 mg, 4 mg & 8 mg.

Applicant; GlaxoSmithKline

Date of Application: August 26, 2002
Date of Receipt: August 27, 2002
Date of Filing Meeting: N/A

Filing Date: N/A

Indication(s) requested: To add insulin in combination to Avandia for the treatment of patients
with Type 2 Diabetes Mellitus.

Type of Application: ~ Full NDA _ Supplement v_
G _v_ ®Q)____
[If the Orlgmal NDA of the supplement was a (b)(2), all subsequent
supplements are (b)(2)s; if the Original NDA was a (b)(1), the
supplement can be either a (b)(1) or (b)(2)]

If you believe the application is a 505(b)(2) application, see the 505(b)(2) requirements at the end
of this summary.

Therapeut1c Classifications: S_ v/ P

Resubmission after a withdrawal or refuse to file: No, response to AE letter dated 2/8/01.
Chemical Classification: (1,2,3 etc.) 1

Other (orphan, OTC, etc.) N/A

User Fee Status: Paid

Form 3397 (User Fee Cover Sheet) submitted: YES
User Fee ID# =

Clinical data? YES

Date clock started after UN: N/A

User Fee Goal date: 2/27/03

Action Goal Date {optional)

Note: If an electronic NDA: all certifications require a signature and must be in paper.

¢ Does the submission contain an accurate comprehensive index? YES

‘e Form 356h included with authorized signature? YES

If foreign applicant, the U.S. Agent must countersign or submit a separate certification.

*  Submission complete as required under 21 CFR 314.50?  YES
If no, explain: '



N

If electronic NDA, does it follow the Guidance? YES

Patent information included with authorized signature? YES
Exclusivity requested? NO

Note: An applicant can receive exclusivity without requesting it, therefore, requesting exclusivity
is not a requirement. 3 years exclusivity to be granted. '

Correctly worded Debarment Certification included with authorized signature? YES
If foreign applicant, the U.S. Agent must countersign or submit a separate certification.

Debarment Certification must have correct wording, e.g.: I, the undersigned, hereby certify

that ~__ Co. did not and will not use in any capacity the services of any person
debarred under section 306 of the Federal Food, Drug and Cosmetic Act in connection with
the studies listed in Appendix . Applicant may not use wording such as, “ To the best
of my knowledge, ....” -

Financial Disclosure included with authorized signature? YES

(Forms 3454 and/or 3455)

If foreign applicant, the U.S. Agent must countersign or submit a separate certification.
Pediatric Rule appears to be addressed for all indications? NO

Pediatric assessment of all ages? NO

(f multiple indications, answer for each indication.)
If NO, for what ages was a waiver requested? _ '
For what ages was a deferral requested?

Field Copy Certification (that it is a true copy of the
CMC technical section)? NO

| Refer to 21 CFR 314.101(d) for Filing Requirements

" PDUFA and Action Goal dates correct in DSS : YES

If not, have the document room staff correct them immediately. These are the dates EES uses for
calculating inspection dates.

Drug name/Applicant name correct in DSS? YES

List referenced IND numbers: IND 43,468

End-of-Phase 2 Meeting? | NO
If yes, distribute minutes before filing meeting.

. Pre-NDA Meeting(s)? ' NO

If yes, distribute minutes before filing meeting.



Project Management

Copy of the labeling (PI) sent to DDMAC? : NO
Trade name and labeling (PI) sent to-ODS? NO
Advisory Committee Meeting needed? R NO
Clinical

e Ifa controlled substance, has a consult been sent to the Controlled Substance Staff? N/A

Chemistry

¢ Did sponsor request categorical exclusion for environmental assessment?  YES

If no, did sponsor submit a complete environmental assessment? NO
e EA consulted to Nancy Sager (HFD-357)7? » ‘ NO
¢ Establishment Evaluation Request (EER) package submitted? NO
o Parenteral Applications Consulted to Sterile Products (HFD-805)? N/A

- 505(b)2)  NA

Describe the change from the listed drug(s) provided for in this (b)(2) application (for example,
“This application provides for a new indication, otitis media” or “This application provides for a
change in dosage form, from capsules to solution™). '

Name of listed drug(s) and NDA/ANDA #:

Is the applicatiori for a duplicate of a listed drug and eligible for approval under section 505(j)?
Yes No .
(Normally, FDA will refuse-to-file such applications.) -

Is the extent to which the active ingredient(s) is absorbed or otherwise made available to the site
of action less than that of the reference listed drug (RLD)?

Yes No

If yes, the application must be refused for filing under 314.54(b)(1)

Is the rate at which the product’s active ingredient(s) is absorbed or otherwise made available to
the site of action unintentionally less than that of the RLD?
Yes No ’

- If yes, the application must be refused for filing under 314.54(b)(2)



v For a 505(b)(2) application, which of the following does the application contain? Note that a
/\ patent certification must contain an authorized signature.
/
. 21 CFR 314.50()(1)(i)(A)(1): The patent information has not been submitted to
FDA. ' '

21 CFR 314.50()(1)(i(A)(2): The patent has expired.
21 CFR 314.50(1)(1)(i}(A)(3): The date on which the patent will expire.

21 CFR 314.50(D)(1)(()(A)(4): The patent is invalid, unenforceable, or will not be

infringed by the manufacture, use, or sale of the drug product for which the application is
submitted.

Iffiled, and if the applicant made a “Paragraph IV’ certification [21 CFR
314.5000)(1)(1)(4)(4)], the applicant must submit a signed certification that the
patent holder was notified the NDA was filed [2]1 CFR 314.52(b)]. Subsequently,
the applicant must submit documentation that the patent holder(s) received the
notification (|21 CFR 314.52(e)]. -

21 CFR 314.50(i)(1)(ii): No relevant patents.

21 CFR 314.50(i)(1)(iii): Information that is submitted under section 505(b) or (c)
of the act and 21 CFR 314.53 is for a method of use patent, and the labeling for the drug

© product for which the applicant is seeking approval does not mclude any indications that
o ' are covered by the use patent.

N~

- 21 CFR 314.54(a)(1)(iv): The applicant is seeking approval only for a new
.. indication and not for the indication(s) approved for the listed drug(s) on which the
applicant relies.

Did the applicant:

¢  Identify which parts of the application rely on information the applicant does not own or to
- which the applicant does ot have a right of reference?

* Submit a statement as to whether the listed drug(s) identified have received a period of
marketing exclusivity?

*  Submit a bioavailability/bioequivalence (BA/BE) study comparing the proposed product to
the listed drug?

If the application is a 505(b)(2) has the Director, Div. of Regulatory Pohcy I, HFD-007 been
notified? YES NO




This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Jena Weber
2/27/03 06:00:48 PM
Cso

Filing Rev. s-4
Jena Weber

2/27/03 06:02:41 PM
Cso
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MEMORANDUM : DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: Tune 10, 2004

TO: ‘ : NDA 20-261/58-033, Lescol (fluvastatin) Tablets
NDA 21-102/S-005, Lescol (fluvastatin) Extended Release Tablets
NDA 20-182/8-006, Carnitor (levocarnitine) Injection
NDA 21-116, Thyro-tabs (levothyroxine)
NDA 19-643/S-067, Mevacor (lovastatin) Tablets
NDA 21-316/S-001, Altocor (lovastatin) Extended Release Tablets
NDA 21-204/8-006, Starlix (nateglinide) Tablets
NDA 21-249, Advicor (niacin/lovastatin) Tablets
NDA 20-381/8-013, Niaspan (niacin extended releast)
NDA 21-071/8-004, Avandia (rosiglitazone) Tablets
NDA 20-926/s-006, Renagel (sevelamer) Tablets
NDA 21-179/8-002, Renagel (sevelamer) Capsules -
NDA 20-280/s-031, Genotropin (somatropin)
NDA 21-318, Forteo (teriparatide)

FROM: Kati Johnson, CPMS
SUBJECT: Applications where "Rule Not Addressed” letter did not issue
The Pediatric Research Equity Act (PREA) was enacted on December 3, 2003. Prior to that

time, we were enjoined from enforcing the Pediatric Rule for a period of 411 days. PREA
includes mandates to ensure that the need for pediatric studies, including those applications

* submitted during the period of enjoinment, are addressed.

At the CPMS meeting on 5/13/04, we were requested to issue “Rule not addressed” letters to the
sponsors of applications which did not address the Pediatric Rule in the timeframe between the
suspension of the Pediatric Rule and the enaction of PREA. On the list of 13 applications on the
list distributed for HFD-510, only 1 application required a letter be sent to the firm

 —— — This letter was issued 6/2/04. This memo was
drafted to provide a brief explanation as to why letters were not issued for the remaining 12
applications. : '
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NDA 20-261/5-033 | Lescol (fluvastatin) SEl 7/31/02 5/27/03 Indication not seen in peds
(patients with coronary ht.

Lescol XL disease to decrease risk of

NDA 21-192/S-005 SE1 7/31/02 5/27/03 undergoing coronary

: revascularization)
NDA 20-182/8-006 | Carnitor (Ievocarnitine) SEl 1/29/99 12/15/99 Orphan indication (carnitine
Injection deficiency in ESRD
: patients)
NDA 21-116 Thyro-Tabs NDA 8/19/99 -10/24/02 Contains pediatric
‘ (levothyroxine) information

NDA 19-643/8-067 | Mevacor (lovastatin) SE5 4/16/01 . 2/14/02 Supplement submitted in
response to Written Request

NDA 21-316/8-001 | Altocor (lovastatin) SEl 3/30/01 9/11/02 Indication not seen in peds

Extended Release Tablets ' (prevention of coronary
, heart disease)
NDA 21-204/S-006 | Starlix (nateglinide) SE1 12/19/02 10/20/03 Disease is the same in peds
Tablets and adults (combination
) treatment with
thiazolidinediones)
NDA 21-249 Advicor NDA 9/21/00 12/17/01 - Limited patient population
(niacin/lovastatin) .
NDA 20-381/8-013 | Niaspan (niacin extended | SE1 3/29/02 1/31/03 Adult-only indication
release) (combination treatment with
lovastatin for treatment of
\ adult dylipidemia)
/NDA 21-071/S-004 | Avandia (rosiglitazone) | SEl 2/7/00 2/27/03 Disease is the same in peds
) and adults (type 2 diabetes)
NDA 20-926/S-006 | Renagel SE8 3/3/02 2/6/04 PREA doesn’t apply (not a
(sevelamer)Tablets new indication, route of
administration, dosage form,
NDA 21-179/8-002 | Renagel (sevelamer) SE8 5/20/02 2/6/04 :
Capsules .

NDA 20-280/8-031 | Genotropin (somatropin) | SE1 6/30/02 7/25/01. Pediatric indication
(treatment of small for
gestational age pts).

NDA 21-318 Forteo (teriparatide) NDA 11/29/00 11/26/02 Potential for osteosarcoma




This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

. Kati Johnson

6/10/04 07:15:33 AM
Cso . :



Weber, Jena M

From: Zawadzki, Joanna K

Sent: Monday, April 28, 2003 7:56 PM

To: ' Orloff, David G

Cc: "Weber, Jena M; Zawadzki, Joanna K
Subject: NDA 21-071/S-004 (8/26/02)

David,

Attached is the review of this supplement for combination rosiglitézone and insulin use. As we discussed, it has not been
placed in DFS. Please let me know if it should be placed in DFS.

Thank you.
Joanna

(A

N270715004-in
srosi review.doc
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Weber, Jena M

From: Sharon.W.Shapowal@sbphrd.com
Sent:  Monday, March 03, 2003 11:37 AM
To: weberj@cder.fda.gov

Subject: The Pink Sheet

Jena: This is the article to which | was referring. GSK corporate communications did not distribute the approval
letter or the new label. 1 do not know how the reporter obtained these items, but must have, given the quotations.

Thanks, Sharon

[x]

March 3, 2003 | Volume 65 | Number 009 | page 12 o _
GSK Avandia/lnsulin Use Based On 220-Patient Study Showing No Cardio
Risk

GlaxoSmithKline's long-awaited approval of Avandia in combination with insulin is based on a 220-patient study
showing no cardiovascular safety signal in type 2 diabetes patients.

The Feb. 27 approval comes two years after GSK received a new label warning about the use of Avandia with
insulin. Clinical studies designed to support the indication showed an increased risk of heart failure in diabetes
patients taking both products.

Revised Avandia (rosiglitazone) labelihg retains the clinical observational data indicating an increased
cardiovascular risk but adds information from a controlled study contradicting that finding.

“In a double-blind study in type 2 diabetes patients with chronic renal failure (112 received 4 mg or 8 mg of
Avandia plus insulin and 108 patients received insulin control), there was no difference in cardiovascular adverse
events with Avandia in combination with insulin compared to insulin control,” the revised warnings section of
labeling says.

" Avandia labeling continues with a cautionary statement about concomitant use with insulin and recommends a

revised administration schedule for the combination.

"Patients treated with combination Avandia and insulin should be monitored for cardiovascular adverse events.
This combination therapy should be discontinued in patients who do not respond as manifested by a reduction in
HbA1c or insulin dose after 4 to 5 months of therapy or who develop any significant adverse events," the clinical
trials section says. : '

Avandia labeling also recommends that the insulin dose "be decreased by 10% to 25% if the patient reports

- hypoglycemia or if FPG concentrations decrease to less than 100 mg/dL."” When used with insulin, Avandia

doses greater than 4 mg daily are not indicated, labeling states.

In promoting the new indication, GSK will be challenged to reverse clinicians' current impressions about
combination Avandia/insulin use.

‘GSK has been working to clarify Avandia's safety profile since FDA cited the company in July 2001 for its
presentation of risk information in Avandia DTC ads and promotions during a medical conference ("The Pink
Sheet" Aug. 6, 2001, p. 3). ' : '

3/3/2003
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FDA said GSK downplayed heart failure warnings added to labeling in February 2001. A bolded warning, which
was removed with the insulin approval, stated that "the use of Avandia in combination therapy with insulin is not

indicated.”

Avandia labeling retains the clinical trial data on which the bolded warning was based. In a 611-patient study,
cardiac failure was reported in 10 Avandia/insulin patients, three of whom had no prior incidence of CHF or
cardiac failure.

After receiving the Avandia/insulin warning in 2001, GSK lobbied FDA to require similar revisions to
Lilly/Takeda's Actos (pioglitazone) labeling and establish a "level playing field."

Actos labeling was updated in January 2002 with a2 warning against concomitant use with insulin, in addition to
clinical data showing a potential increased risk of heart failure (2'The Pink Sheet" Feb. 25, 2002, p. 12). Prior to
the Avandia sNDA approval, Actos was the only thiazolidinedione indicated for use with insulin.

GlaxoSmithKline CEO J.P. Garnier boasted about the company's involvement in the Actos labeling change
during a 2002 investor presentation. Referring to Actos' approved use with insulin, Garnier declared: "In practice,
it's a very bad use of a TZD, any TZD."

GSK conducted four 26-week trials in 1,100 patients to support the insulin approval. Revised Avandia labeling
cites results from two studies in which 206 patients received Avandia plus insulin and 203 recelved placebo plus

insulin. The mean duration of disease in the patients was 12 to 13 years.

"Single or divided doses of Avandia 4 mg daily plus insulin significantly reduced FPG (mean reduction of 32 to 40
40 mg/dL) and HbA1c (mean reduction of .6% to .7%). Approximately 40% of all patients treated with Avandia
reduced their insulin dose."

The indication has been "approvable"” at FDA since February 2001; GSK submitted a response on Aug. 26,
2002. FDA approved the sNDA (21-071/S-004) within six months. Avandia is also indicated for combination use
with metformin and a sulfonylurea.

3/3/2003



Weber, Jena M

. From: Weber, Jena M
Sent: Thursday, February 27, 2003 5:44 PM
To: CDER-DDR510
Subject: Pick-up information for action package to be copied.
Hi,

The following action package will be ready for copying on Tues/March 4, 2003.

NDA 21-071/S-004

Division of Metabolic and Endocrine Drug Products, HFD-510
PM is Jena Weber at x76422

- 1 volume

Thanks
-\ TV A



Weber, Jena M

From: Weber, JenaM

Sent: Thursday, February 27, 2003 5:40 PM

To: CDER-APPROVALS

Cc: . Orloff, David G; Zawadzki, Joanna K; Johnson, Katl
Subject: ‘ NDA 21-071/8-004

Reference supplement 004 for Avandia, NDA 21-071:

Supplement approved 2/27/03

NDA 21-071/S-004

Avandia (rosiglitazone maleate) Oral Tablets, 2 mg, 4 mg -

GlaxoSmithKline

New indication for the use of Avandia in combination with insulin for the treatment of patients with Type 2 Diabetes
Mellitus.

Rx only.

Oral hypoglycemic agent

Standard 6-month review clock (User Fee Goal Date 2/27/03).

Thanks,
Jena
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Weber, Jena M

From: Oirloff, David G
Sent:  Tuesday, February 25, 2003 3:10 PM

To: Weber, Jena M; Zawadzki, Joanna K
Subject: RE: follow-up note
Joanna,

[ need you fo advise on this, as | do not know what specific issues you feel need discussion. | also need a final
review, today, before you leave.

DGO

-—~--Original Message-----

From: Weber, Jena M :

Sent: Tuesday, February 25, 2003 2:24 PM
To: Orloff, David G; Zawadzki, Joanna K
Subject: FW: follow-up note

Ref. Avandia/S-004
FYl
Jena

[WEBERJ]

-—---Original Message----- _

From: Sharon.W.Shapowal@sbphrd.com [mailto:Sharon.W.Shapowal@sbphrd.com]
Sent: Tuesday, February 25, 2003 2:17 PM

To: weberj@cder.fda.gov

Subject: follow-up note

Jena: My management (Dr. Wheadon) has offered to make a team available for face-to-face
labeling discussions, tomorrow in Rockville. He noted that something similar (exchange of
diskettes?) was done in the case of the original approval.

Let me know if this is a possibility. Thanks, Sharon

3/19/2003



Weber, Jena M

From: Orloff, David G

Sent: Friday, February 21, 2003 11:48 AM
To: Zawadzki, Joanna K

Cc: Weber, Jena M

Subject: Avandia-insulin supplement
Joanna,

We are down to the deadline, next week Thursday, and 1 have a'meeting Tuesday and one to prepare for Friday. Please
finalize your review, including labeling, and prepare a redline-strikeout version of the electronic label for discussion
in'ternally,_ all ASAP Thg(e is_ no reason that we should be down to the wire on this. In all likelihood,”

~

r
DGO

David G. Orloff, M.D.

Director, Division of Metabolic and Endocrine Drug Products
-Center for Drug Evaluation and Research

Food and Drug Administration

Parkiawn 14B-45, HFD-510

5600 Fishers Lane

Rockville, MD 20857



" Weber, Jena M

From: - Zawadzki, Joanna K

Sent: Friday, February 07, 2003 10:34 AM
To: Orloff, David G _

Cc: Weber, Jena M; Zawadzki, Joanna K
Subject: review

David,

Attached is my review. |am still writing the risk benefit section and have not yet included labeling comments.

w]

N270715004-in
osi 203 respon

Joanna



ELECTRONIC MAIL MESSAGE

Sensitivity: COMPANY CONFIDENTIAL Date: 09-Feb-2001 10:08am EST

From: David Orloff
ORLOFFD
Dept: HFD-510 PKIN 14B45

Tel No: 301-827-6430 FAX 301-443-9282

TO: 65 addressees
CC: John Jenkins ( JENKINSJ )
Subject: Congratulations Avandia team!

~ To the Division: » . .

Yesterday we issued simultaneous actions on two pending supplement for
Avandia (rosiglitazone maleate), and I want to congratulate and thank
the contributing team for all their efforts. The label for Avandia has
been considerably strengthened through a process of careful data review
and successful negotiation, the way it is supposed to work,

These are the team members. I hope that I have not left anyone out. If
so, please forgive me. :

MO: Malozowski, Lubas, Misbin, Zawadzki
STT: Mele, Sahlroot -

CHM: Ysern, Moore

BPH: SJohnson, Ahn :

PM: Weber, Galliers, KJohnson

To summarize: , :

' S-004 was an efficacy supplement proposing a new indication for the
combined use of Avandia and insulin in Type 2 diabetes based on the data
from two 26-week RCTs. S-006 was a labeling supplement to add safety
information arising out of post-marketing reports related to liver, and
heart/volume overload. : . '

Of note, — _
F .
< - , + Bill
Lubas’ probing review of the safety data from the two trials led to a
cimilar recommendation. In these trials of older diabetics with
longstanding disease, addition of Avandia 4 or 8 mg daily to a stable
insulin regimen was associated with modest improvement overall in
glycemic control as measured by HbAlc but at the cost of a 3-fold
Tncrease in the incidence of cardiovascular adverse events, including
congestive heart failure, shortness of breath, edema, and fatal and
non-fatal cardiac ischemic events relative to insulin alone. Notably,
these events occurred in patients with and without prior history of
heart disease and thus the data do not suggest that we can, .as yet,
predict those at risk. As such, we took an approvable action, pending
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