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S/ ( DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

“varg Food and Drug Administration
Rockville, MD 20857

NDA 21-071/S-014
NDA 21-410/S-009

SM Pharmco Puerto Rico, Inc. (d/b/a GlaxoSmithKline)
Attention: Willa B. Phyall, Ph.D.

Director, U.S. Regulatory Affairs

One Franklin Plaza; P.O. Box 7929

Philadelphia, PA 19101-7929

Dear Dr. Phyall:

Please refer to your supplemental new drug applications dated July 28, 2004, received July 29, 2004,
submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for:

NDA 21-071 (Avandia) for supplement 014;
NDA 21-410 (Avandamet) for supplement 009.

We acknowledge receipt of your submissions dated November 22, and December 13, 2004.

These “Changes Being Effected in 30 days” supplemental new drug applications provide for revisions
to the CLINICAL PHARMACOLOGY section, PRECAUTIONS section, Drug Interactions
subsection, and ADVERSE REACTIONS section of the package insert labels. Editorial changes
were also implemented.

We completed our review of these applications, as amended. These applications are approved,
effective on the date of this letter, for use as recommended in the agreed-upon labeling texts.

The final printed labeling (FPL) must be identical to the labeling submitted (text for the package insert)
on December 13, 2004, to NDA 21-071/S-014, and November 22, 2004, to NDA 21-410/S-009.

The electronic labeling rule published December 11, 2003, (68 FR 69009) requires submission of
labeling content in electronic format effective June 8, 2004. For additional information, consult the
following guidances for industry regarding electronic submissions: Providing Regulatory Submissions
in Electronic Format - NDAs (January 1999) and Providing Regulatory Submissions in Electronic
Format — Content of Labeling (February 2004). The guidances specify that labeling to be submitted in
pdfformat. To assist in our review, we request that labeling also be submitted in MS Word format. If
formatted copies of all labeling pieces (i.e., package insert, patient package insert, container labels, and
carton labels) are submitted electronically, labeling does not need to be submitted in paper.
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Approval of these submissions by FDA is not required before the labeling is used.

If you issue a letter communicating important information about these drug products (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, HFD-410
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
301-827-6422.

Sincerely,
{See appended electronic signature page}

David G. Orloff, M.D.
Director
Division of Metabolic and Endocrine Drug Products
Office of Drug Evaluation II Center for Drug Evaluation
Enclosure (package insert label for
NDA 21-071 and NDA 21-410)



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

David Orloff
1/4/05 06:19:06 PM
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AV:I.X
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]phenyllmethyl]-2,4-thiazolidinedione, (Z)-2-butenedioate (1:1) with a
molecular weight of 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 of rosiglitazone maleate is:

0
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| X \/\O K \COZH
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The molecular formula is C3H;9N303SC4H40;4. 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, PPARYy-responsive genes also participate in the regulation of fatty acid metabolism.
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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 resistance 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 (Cnmax) 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 Following Single Oral
Doses (N = 32)

1 mg 2 mg 8 mg 8 mg
Parameter Fasting Fasting Fasting Fed
AUCq.inf . 358 733 2,971 2,890
[ng.hr./mL] (112) (184) (730) (795)
Crnax 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 Tiax
(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 rosiglitazone 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 Pyso
(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.
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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
<].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: Geriatric: Results of the population pharmacokinetic analysis (n =716

<65 years; n = 331 265 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 approximately 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 individualized, 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 aresult, unbound Cpax and AUC.ixs 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,
coadministration 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.

Drug Interactions:

Drugs that Inhibit, Induce, or are Metabolized by Cytochrome P;sy: In vitro
drug metabolism studies suggest that rosiglitazone does not inhibit any of the major Psso enzymes at
clinically relevant concentrations. In vitro data demonstrate that rosiglitazone is predominantly
metabolized by CYP2CS, and to a lesser extent, 2C9.
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Gemfibrozil: Concomitant administration of gemfibrozil (600 mg twice daily), an
inhibitor of CYP2CS8, and rosiglitazone (4 mg once daily) for 7 days increased rosiglitazone AUC by
127%, compared to the administration of rosiglitazone (4 mg once daily) alone. Given the potential for
dose-related adverse events with rosiglitazone, a decrease in the dose of rosiglitazone may be needed
when gemfibrozil is introduced (see PRECAUTIONS).

Rifampin: Rifampin administration (600 mg once a day), an inducer of CYP2CS, for 6
days is reported to decrease rosiglitazone AUC by 66%, compared to the administration of
rosiglitazone (8 mg) alone (see PRECAUTIONS).!

AVANDIA (4 mg twice daily) was shown to have no clinically relevant effect on the
pharmacokinetics of nifedipine and oral contraceptives (ethinyl estradiol and norethmdrone) which are
predominantly metabolized by CYP3A4.

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 not 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.

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).
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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
4 mg 8mg |
daily” | daily’ | Wk26 | Wk52 | Wk26 | Wk52
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 +0.2% | -7.8% | -14.7% | -2.4% -4.7% | -20.8% | -21.5%
baseline (mean)
LDL A
N 190 400 374 175 160 161 133
Baseline (mean) 123.7 126.8 1253 142.7 141.9 142.1 142.1
% Change from +4.8% | +14.1% | +18.6% | -0.9% -0.5% | +11.9% | +12.1%
baseline (mean)
HDL
N 208 429 436 184 170 170 145
Baseline (mean) 44.1 44.4 43.0 47.2 47.7 48.4 48.3
% Change from +8.0% | +11.4% | +14.2% { +4.3% | +8.7% | +14.0% | +18.5%
I baseline (mean)
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.
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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 HbA 1c compared to baseline and relative to placebo (see Table 3).

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

AVANDIA AVANDIA
StUdy A Placebo 2 mg twice dally 4 mg twice daﬂy
N 158 166 169
FPG (mg/dL)

Baseline (mean) 229 227 220
Change from baseline 19 -38 -54
(mean)

Difference from placebo - 58" -76"
(adjusted mean)
Responders (=30 mg/dL 16% 54% 64%
decrease from baseline)
HbAlc (%)
Baseline (mean) 9.0 9.0 8.8
Change from baseline (mean) 0.9 -0.3 -0.6
Difference from placebo - -1.2° -1.5"
(adjusted mean)
Responders (=0.7% 6% 40% - 42%
decrease from baseline)
AVANDIA AVANDIA
4mgonce | 2mgtwice | 8 mgonce | 4 mg twice
Study B Placebo 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 - -31* ~43% -49%* -62%*
(adjusted mean)
Responders (=30 mg/dL 19% 45% 54% 58% 70%
decrease from baseline)
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 - -0.8" -0.9° -1.1° -1.5"
(adjusted mean)
Responders (20.7% 9% 28% 29% 39% 54%
decrease from baseline)

"<0.0001 compared to placebo.
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When administered at the same total daily dose, AVANDIA was generally more effective in
reducing FPG and HbA1c¢c 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 HbA 1c 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 HbA Ic, 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 AVANDIA
once daily, 8 mg of AVANDIA once daily, or placebo in addition to metformin. A statistically
significant improvement in FPG and HbA 1c 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

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

"<0.0001 compared to metformin.
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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 1c¢ 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 HbA 1c. 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 madequately controlled
on a sulfonylurea.

In the two placebo-controlled studies, patients madequately 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 HbA lc compared to sulfonylurea plus placebo (see Table 5).



NDA 21-071/5-014
NDA 21-410/S-009

Page 12
Table S. Glycemic Parameters in Two 26-Week Combination Studies
AVANDIA 2 mg
Study C (patients on prior twice daily +
sulfonylurea monotherapy) Sulfonylurea sulfonylurea
N 192 183
FPG (mg/dL)
Baseline (mean) 207 205
Change from baseline (mean) +6 -38
Difference from sulfonylurea alone - -44%*
(adjusted mean)
Responders (=30 mg/dL decrease 21% . 56%
from baseline)
HbA1lc (%)
Baseline (mean) 9.2 9.2
Change from baseline (mean) +0.2 -0.9
Difference from sulfonylurea alone - -1.0*
(adjusted mean)
AVANDIA 4 mg
Study D (patients on prior single or once daily +
multiple therapies) Sulfonylurea sulfonylurea
N 115 116
FPG (mg/dL)
Baseline (mean) 209 214
Change from baseline (mean) +23 =25
Difference from sulfonylurea alone - -47"
(adjusted mean)
Responders (230 mg/dL decrease 13% 46%
from baseline)
HbAlc (%)
Baseline (mean) 8.9 9.1
Change from baseline (mean) +0.6 -0.3
Difference from sulfonylurea alone - -0.9°
(adjusted mean)

"<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 HbA lc
(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.



NDA 21-071/S-014
NDA 21-410/S-009
Page 13

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 76 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.
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Three of 10 patients who developed cardiac failure on combination therapy during the double-blind
part of the fixed-dose 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.
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Table 6. Weight Changes (kg) From Baseline During Clinical Trials With AVANDIA
AVANDIA AVANDIA
Control Group 4 mg 8§ mg
Median Median Median
@s", 75" @s5®, 75" @s®, 75"
Monotherapy Duration 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 -14(-3.2,0.2) | 0.8(-1.0,2.6) | 2.1(0,4.3)
insulin 26 weeks | insulin 09(-05,27) | 41(14,6.3) | 54(34,7.3)

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 AVANDIA
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.
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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 in all
patients and periodically thereafter per the clinical judgement of the healthcare professional. Therapy
with AVANDIA should not be initiated in patients with increased baseline liver enzyme levels (ALT
>2.5X upper limit of normal). 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.

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. '

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.
Laboratory Tests: Periodic fasting blood glucose and HbA 1c 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 periodically thereafter per the
clinical judgement of the healthcare professional. 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 AVANDIA should
immediately report these symptoms to their physician.
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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 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.
Drug Interactions: An inhibitor of CYP2C8 (such as gemfibrozil) may increase the AUC of
rosiglitazone and an inducer of CYP2CS8 (such as rifampin) may decrease the AUC of rosiglitazone.
Therefore, if an inhibitor or an inducer of CYP2C8 is started or stopped during treatment with
rosiglitazone, changes in diabetes treatment may be needed based upon clinical response. (See
CLINICAL PHARMACOLOGY, Drug Interactions)

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
mutation 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.



NDA 21-071/S-014
NDA 21-410/S-009
Page 18

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.

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

Geriatric Use: Results of the population pharmacokinetic analysis showed that age does not
significantly affect the pharmacokinetics of rosiglitazone (see CLINICAL PHARMACOLOGY,
Special Populations). Therefore, no dosage adjustments are required for the elderly. In controlled
clinical trials, no overall differences in safety and effectiveness between older (65 years) and younger
(<65 years) patients were observed.

ADVERSE REACTIONS

In clinical trials, approximately 4,600 patients with type 2 diabetes 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.
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Table 7. Adverse Events (=5% in Any Treatment Group) Reported by Patients in Double-blind
Clinical Trials With AVANDIA as Monotherapy

AVANDIA
Monotherapy Placebo Metformin Sulfonylureas”

Preferred Term N=2,526 N =601 N=225 N =626

% % % : %
Upper respiratory 9.9 8.7 8.9 7.3

tract infection

Injury 7.6 43 7.6 6.1
Headache 5.9 5.0 8.9 54
Back pain 4.0 3.8 4.0 5.0
Hyperglycemia 3.9 5.7 44 8.1
Fatigue 3.6 5.0 4.0 1.9
Sinusitis 32 4.5 53 3.0
Diarrhea 23 33 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, fixed-dose 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 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.
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In postmarketing experience with AVANDIA, angioedema and urticaria have been reported
rarely. :
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 Effects).

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.

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.
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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.

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
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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. '
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|[REVIEW SUMMARY:

The sponsor has submitted labeling revisions as CBE’s (changes being effected) to the 4 VANDIA (rosiglitazone maleate)
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the following: ' S

(1) Revisions to PRECAUTIONS, Drug Interactions subsection, regarding interactions of rosiglitazone with
gemfibrozil (pharmacologic study) and rifampin (cited published reference), describing P450(CYP)2c8
inhibition and induction, respectively. Question for clinical pharmacology: is a published reference adequate for
inclusion in the label, if the data have not been reviewed here?

(2) Addition of PRECAUTIONS, Pediatric Use and Geriatric subsections; :

(3) Addition of postmarketing reports of angioedema and urticaria under ADVERSE EVENTS.

The revisions are discussed further in the text. Clinical pharmacology comments regarding (1) and postmarketing (Office

of Drug Safety) comments regarding (3) are pending. This reviewer notes that the CBE revisions are acceptable. ‘
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Supportive Data for Labeling Revisions in the Prescribing Information (AV:L11)

The sponsor has submitted labeling revisions as CBE’s (changes being effected) to the AVANDIA
(rosiglitazone maleate) PRECAUTIONS section on 7/28/04, including the final printed label, for labeling
changes that will be implemented on the sponsor’s website within one week and in Packaging Operations
in 6 months. The proposed labeling changes include the following:

(1) Revisions to PRECAUTIONS, Drug Interactions subsection, regarding interactions of
rosiglitazone with gemfibrozil (pharmacologic study) and rifampin (cited published reference),
describing P450(CYP)2c8 inhibition and induction, respectively. Question for clinical
pharmacology: is a published reference adequate for inclusion in the label, if the data have not
been reviewed here? .

“Drug Interactions: Drugs Metabolized by Cytochrome Ps: 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 CYP2C8, and
to a lesser extent, 2C9. An inhibitor of CYP2C8 (such as gemfibrozil) may decrease the metabolism of
rosiglitazone and an inducer of CYP2C8 (such as rifampin) may increase the metabolism of rosiglitazone.
Therefore, if an inhibitor or an inducer of CYP2C8 is started or stopped during treatment with
rosiglitazone, clanges in diabetes treatment may be needed based upon clinical response.”

Gemfibrozil: Concomitant administration of gemfibrozil (600 mg twice daily), an inhibitor of CYP2CS8,
and rosiglitazone (4 mg once daily) for 7 days increased rosiglitazone AUC by 2 fold, compared to the
administration of rosiglitazone (4 mg once daily) alone. Given the potential for dose-related adverse events
with rosiglitazone, a decrease in the dose of rosiglitazone may be needed when gemfibrozil is introduced.

The highlighted [blue] sections have been added on the basis of a clinical pharmacology
study (for gemfibrozil) and a published reference (for rifampin). A Phase 1 Clinical
Study BRL-049653/902, an open-label study to evaluate safety, tolerability, and
pharmacokinetics of rosiglitazone when co-administered with gemfibrozil in 14 healthy
adult subjects, was conducted 1/5/04 —2/12/04. Rosiglitazone 4mg QD was administered
by mouth (per os, PO) on days 1 through 7 in the first treatment, there was a 7-day
washout, and gemfibrozil 600mg BID was administered PO on Days 3 through 7 and
rosiglitazone 4mg QD was administered PO in addition to the gemfibrozil, from Days 1
through 7 in the second treatment. Terminal phase half-life of rosiglitazone 4mg was
between 2.21 and 4.86 hours and increased to 5.63 and 11.91 hours after repeat-dose
gemfibrozil 600mg bid. “Based on AUC(0-0) of rosiglitazone 4mg QD, there was an
average increase of 127% following 7 days of concomitant administration of repeat-dose

* gemfibrozil 600mg and rosiglitazone 4mg. For AUC(0-6), the 90% confidence interval of
the ratio gemfibrozil 600mg + rosiglitazone 4mg: rosiglitazone 4mg lies completely
outside of the equivalence range (0.80 to 1.25) indicating an effect of gemfibrozil on

~ AUC(0-9) of rosiglitazone.” “Conclusions: Administration of repeat-dose gemfibrozil
600 mg with concomitant rosiglitazone 4 mg for 7 days resulted in a 2.27-fold and 1.16-
fold increase on Day 7 rosiglitazone AUC and Cmax, réspectively. Rosiglitazone t1/2
was increased approximately 2-fold.”

The summary of the rifampin study is excerpted below.



Effect of rifampin on the pharmacokinetics of rosiglitazone in healthy
subjects v

Ji-Young Park, MD, PhD, Kyoung-Ah Kim, PhD, Mun-Ho Kang, MD, PhD, Su-Lyun
Kim, BS, and Jae-Gook Shin, MD, PhD Incheon and Busan, Korea

Background and Objective: Rifampin (INN, rifampicin) causes several drug interactions
with coadministered antidiabetic drugs. Rosiglitazone is a novel thiazolidinedione
antidiabetic drug, but little is known about the

drug interaction between rifampin and rosiglitazone. Our objective was to investigate the
effect of rifampin on the pharmacokinetics of rosiglitazone in humans. Method: In an
open-label, randomized, 2-way crossover study, 10 healthy Korean male subjects were
treated once daily for 6 days with 600 mg rifampin or with placebo. On day 7, a single
dose of 8 mg rosiglitazone was administered orally. Plasma rosiglitazone concentrations
were measured. Results: Rifampin significantly decreased the mean area under the
plasma concentration—time curve for rosiglitazone by 65% (2947.9 ng - h/mL versus
991.5 ng - h/mL, P < .001) and the mean elimination half-life from 3.9 to 1.5 hours (P <
.001). The peak plasma concentration of rosiglitazone was significantly decreased by
rifampin (537.7 ng/mL versus 362.3 ng/mL, P < .01). The apparent oral clearance of
rosiglitazone increased about 3-fold after rifampin treatment (2.8 L/h versus 8.5 L/h, P <
.001). A :
Conclusion: This study showed that rifampin affected the disposition of rosiglitazone in
humans, probably by the induction of cytochrome P450 (CYP) 2C8 and, to a lesser
extent, CYP2C9. Therefore caution should be exercised during the coadministration of
rifampin and rosiglitazone. (Clin Pharmacol Ther 2004;75:

157-62.) ' '

(2) Addition of PRECAUTIONS, Pediatric Use and Geriatric subsections;

Pediatric Use: The safety and effectiveness of AVANDIA in pediatric patients have not been established.
Geriatric Use: Results of the population pharmacokinetic analysis showed that age does not significantly
affect the pharmacokinetics of rosiglitazone (see CLINICAL PHARMACOLOGY, Special Populations).
Therefore, no dosage adjustments are required for the elderly. In controlled clinical trials, no overall
differences in safety and effectiveness between older (265 years) and younger (<65 years).patients were
observed. '

These comments were previously under CLINICAL PHARMACOLOGY/Special
Populations. '

) .
(3) Addition of postmarketing reports of angioedema and urticaria under ADVERSE
EVENTS. '

In postmarketing experience with AVANDIA, angioedema and urticaria have been repotted
rarely.

To support this addition, the sponsor has submitted a report, which includes the cv of the
author, Margaret O. Sowell, MD, PhD. " The sponsor estimates that the marketed

exposure to rosiglitazone is 4,406,027 patient years (from launch to 8/03, IMS data) and
approximately 47,900 patients have received rosiglitazone in clinical trials.or '



postmarketing studies. For the MedDRA terms angioedema, urticaria, and terms
suggestive of hypersensitivity-type reactions, 375 reports were noted in the world-wide
database, with 80 cases reported as either anaphylaxis, angioedema, and/or urticaria. Of
the 375 reports, 105 were identified as key cases, and 16 of the key cases were identified
as pivotal. In addition, one pivotal case was identified in clinical trial data, out of 23
reports. The reporting rate for angioedema/uricaria is considered very rare according to
CIOMS III guidelines (<0.01% or<1/10,000).

The clinical trial report is quoted below:

A0347738A: A 27-year-old female in a phase [ open-label study experienced an urticarial
rash within 24 hours after the second dose of study medication (7 days after the first
dose). The rash cleared within 6 hours. Twenty-one days after the first dose of the study
medication, the patient received a third dose of rosiglitazone. Several hours later, the
patient developed a rash (positive rechallenge). The event resolved the following day. No
confounding history or concurrent medications are noted.

The pivotal postmarketing cases are summarized in the sponsor’s tables below:

Case T Age | Adverse Bvents | TTO Outepniie | Concureent Drags Coment
Gender;
Cruatry
ABMGA | Asglonoerotic Hame Positive alipiride, Intatading, Startisd sspieie o the sapws day 43 the initial event.
woden, icking, day vechaflonge | aspiviiz, conjlsted Worseeing of symptons whes RESG soxunasd three diys
B2 Fenale | erophagynienl eSO fater. Nota tedicelly serified reprt.
UsA sandting, Bwoe medraRyjrogestInie,
swadting, rash wildroaxib
AINIIGGA. |- Anapbyhietie Suweadl | Positive edfoans, N evont white sty REG 4 inigg for devrad wweeka,
“weictiog Weeks Totlonge | gltbeaclamide Experienced events [swelling of ips and tightness in
-39, chest) after REG incressed o § mg. Positive rochallenge
Bemale, {184 with 195 1alder of R8G adairdstered by ML) Nota -
mpdivally veriited repont.
BOWTAESA | Ulefenils, 9 Days Pogigive glissepide Climepiride ecavinued td event rezolved. RSG s sl
prurius sechallonge pimdnan ded and eveis recurred {unkoaven dates).
46 Y, Fomiale: Nongmriog eoss. Not & sedicalty veried veport.
Huhigbands.
AUSMTARA | Awaphyletie fhous | Resodved Nog apreified. | Histedy of hypersensitivity -sllengios w2 dye, cadeine,
veitlan, azpirii, FON, tpe, senitripiviineand wool. Taandin BER
49 Y; Fomitle; | dispessen, ’ ’ swith stropiivg, Auld and “shots®. Disgnosed af Sving &
ISA wryibama, swallan severe anapbiyinctic scacrios. Pationt sas aot advmitted to
e, uitiearks hospiut, RN from MIYs office thooght nacifon mzt) have
. Boen relited to aifergy 1o #2 red dve\ )
AGIBRIROA | Usctiearts | Days | Tesolved “lloprarined, HCTZ, History of dmmmingmﬂ h}’ﬂﬁ%ﬂﬂﬂl} rmc:m Ca- ks
: 1 sitdonafile, aspitin §rapidl 5w Rashdbinot |
&5 Y bdate, o mwﬁe i ey RECH srny of uis) was. diseontissed.
SA . . Rt oficd MEST eeovcur when rangrt] was restaredd.




Case I¢; Age; | Adverse Events | TTO Qutcome Concurrent Drugs Conment
Gender;
Ceauntry
A3 2287A Anuphylactic [ Hesolved fisinopil, aettraline Sospeet nvedication msigh avitformin. Hisiory of
reaction sash die o pioghiuroas. Staet dotoe of Bxinopei] vk,
43 Y, Fenule: Biagrased i ER with drug-reaction anaphyluxis {(roat
8a and fonge swellyg).
BOIE3SAA | Anglonuuioiic 2 weeks | Rieaolvwd Nt spreiliod. Tatient was erabbe to breath or Gk with swollen Wongis
weilema and Bipa, Ho e sdpsitved ve 16U, Trstmant includad
63 ¥ Madey UK eefutoxine, [V ofthurpd e, kil } and
’ nehulised sufbuasial,
BUZSITA | Urticarda 2 days Resotved sietfornis, ghelwide Rec'd frons Regulaioey Awhovity. Sente urtboariy woted
bo incepactiing and disebling. : :
€3 ¥ Mele; TIK
BU2E2E31IA | Fxourthenus (Fave), | 4 Howss | Resalved waetformin, ghipizide, Nongerius case,  Foise hesirs aftee fiest dose of RSG,
o peyelid acdety ACE infibitor {hot pativistdeveloped exanthionns of face srd svelling of e
T8 Y Ferale; spectlied) eyelids.
Swtzerkaxd
B#302934 | Phuryagesl 4 Tiays Regodved Hytacand, urapddil, Unspeeified history of allorgies. RSG discontinged and
oo headaclic, aenlodipine, metiormin, | the event rosolved 2 diys later. Naproxes vas
34 Y, Female;, | itching, resptraiory clopicogrel, napeosen, | discontioned ¥ duys abter fhse evenis kad vorapletely
Framce diffiealties Besvasatin resnbeed. ’
BESITIMA | Suglonceratic Sane Remobeed amltodiping, fetofilvate, | Notserluue eise,  Patient experienced fefi hamilace
: wedenw, iching duy. eyl angicedenta and modarate fehing. RSCG discontivied and
T4 Y, Feauile; thio evens feselved thie same diy.
Frmse :
Case I Ages | Adverse Eveats | TTO Quicome Concwreent Brugs Comment
Gendery
Countey
BU3U93108 | Lip swelliug 2w Resodved taigepril, metformin, | -Reed tom Regulutery Autlsority. Patieat was on otler
hendruabde, aedication "for vean® withoat incidoe.
72 Y Male: UK ialuzide
Bo3eSR16A | Anglancuratic E day Resolved cepuglinide, plinepiride | - Nanserlotes case, WD 24 houes of st dose of R,
audkein gaticr experivnon] gisnt usticara (angloedena) and
36 ¥, Fenale; eding.
Framee
BOH36Y4S64 Anplanegratic & dayx Resnived prarvasiatin, dgpapic, - Adfergies fo penieillia and cephabosparis, Ca-suspoot
ovdeie uiokes thiyroine shedication of glitenclamide which the patient had boen o
53 Y; Fosulyy | eoloma with for approximaicly 3 years acthe e of the event.
Franse sl Focation feeling,
infilerativa of Thce
and pharyngest
dizeonstort)
BO3ATAGA Augloncuratic "Bz Regolved fluoxeting, rardpril. - Rewtd from: Regniatony Aahority. Unlancrwn theeapy
: oirdhireea {ditoat duy aspivisy, gifeleside | dates for sampleit and aspitin.
53 ¥ Wals: TR | swelling and paingy 1. ‘ ‘
Bo3tdisas | Anglonceratie ey Resoived i shorgocting | - Ree'd from Regulatary Authority. One day alies thi first
: oedtoma, irehing . : sulin, yoouvartatiy, dose of RSG, the pationt oxperisnsed angivedenss of
44'Y; Female; flavosarning ongue and throut with excessive Hobing ulf over thie body. -
Netherlands: ofepeazele - 1

Reviewer’s Comments - _
There are other drugs, including ace inhibitors and aspirin, in some of these reports that
may also contribute to angioedema. The relation of rosiglitazone dose and the symptoms
and timing of the associated symptoms and the positive rechallenges support the
association of rosiglitazone and angioedema and urticaria and the proposed labeling.
Pending clinical pharmacology comments regarding change (1) and postmarketing



(Office of Drug Safety) comments regarding change (3), the proposed CBE revisions are
acceptable.



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

Joanna Zawadzki
8/4/04 10:15:07 AM
MEDICAL OFFICER

David Orloff
8/27/04 05:24:22 PM
MEDICAL OFFICER



CENTER FOR DRUG EVALUATION AND
RESEARCH

APPLICATION NUMBER:
21-071/5014

21-410/S009

CLINICAL PHARMACOLOGY AND
BIOPHARMACEUTICS REVIEW(S)




OFFICE OF CLINICAL PHARMACOLOGY AND BIOPHARMACEUTICS

REVIEW
NDA: - 21-071-S014
Submission Date(s): July 28, 2004
Brand Name: Avandia / Avandamet
Generic Name: Rosiglitazone maleate
Reviewer: Sang M. Chung, Ph.D.
Team Leader: Hae-Young Ahn, Ph.D.
OCPB Division: DPE-2
ORM division: DMEDP
Sponsor: GlaxoSmithKline
Relevant IND(s): .,
Submission Type: Supplement for CBE, labeling
Formulation: Oral tablets
Indication: Treatment of Type 2 Diabetes Mellitus

1 Executive Summary
1.1  Recommendation

The Office of Clinical Pharmacology and Biopharmaceutics, Division of Pharmaceutical Evaluation II
(OCPB/DPE-2) reviewed the supplement and finds it acceptable provided by labeling agreement. This
recommendation and labeling comments should be sent to the sponsor as appropriate.

1.2  Phase IV Commitments

N/A

1.3+ Summary of Clinical Pharmacology and Biopharmaceutics Findings

The effect of gemfibrozil on rosiglitazone PK was evaluated in an open-label, non-randomized, 2-period,
fixed-sequence study in healthy adult subjects (n=14; female=4, male=10). '

" Rosiglitazone 4mg was administered once a day (QD) at approximately 8AM from Day 1 through Day 7
during dosing period 1. Gemfibrozil 600mg BID was administered from Day -3 through Day. 7 and
rosiglitazone 4mg QD was administered from Day 1 through Day 7 during dosing period 2.
Pharmacokinetics of rosiglitazone was estimated on Day 1, 2, and 4 through 8 during both dosing periods.

Results were summarized in the following tables.
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Table 1 ~ Summary of rosiglitazone PK parameters: geometric mean (95% CI)

N - Day 1
Cmax Torax* AUC{-1} | AUC([D-o) iz
Treatment N | (ng/mi) (hr} {ng-hefmL} { {ng hriml} {he}
Rosaiarone g Q0| 13 38 a5 1366 1378 351
1276, 358 [10.50 - 2061 [ {1133, 15504 {11177, 16001 [12.98, 4. 14}
Gentfibnoz] 8 BIB| 13 283 148 235¢ isre EXK3
+
Rosgilgzone 4mg &8 245, 328, |11.00- 3001 [ {2246, 3007) [ (2527, 31711]{7 86, 6.3%)
Day 7
Cmax Tmax® AUC(0-1) tiiz
Treatment N | (ngiml} the) {ng hrfral} . )
Rosiglitezone dmg GO | 13 &8 0.5 1274 37¥
BT3B .48 -300 ] (080, 1482 304 457
Gemibrozi 880my BI0[ 13 334 140 2887 7.38
Resigitazone dmg 0D 1299, 473} | {0.50 - 3001 |_ {2359, 5534) 15 37, 6.56)
a.  pretented as mediow {rangs}
b N=1t
c. N#i2
d Ne1¢
Table 2 Summary of statistical analyses on PK results -
Point | l
Rosiglitazone Comparison Estimate 90% Ct CVw%
Day 7 .
AU BA V¥ {2.03, 248 1381
| Cnae BA 116 1.04, 1.30 15.85
t1i2s ] BiA 1.9¢ 176, 2261 | 17.32
Tmad i B-A 0.23 {0.06, .50
Day 1
AUGHD- EA 224 20,257 | 1444
[ B:& 0.5G 080, 1003 | 1586
i B4 228 {2412, 2.58} 17.22
Tatge (i} B-A FES .25, 0.751
Cl=oonfidence interval -
a. Rep the rafio of i means bet
b.  Represents the median difference between regimens.
Regimen #=Rosiglitazone 4y QD :
Regi B=Gemfibéozil 860mg BID + rosiglitazone §mg GO

Gemfibrozil increased exposure of rosiglitazone by 124% for AUC on Day 1. Individual exposure changes
were summarized in the following figures and it appeared to be no atypical trends except the effect of
“gemfibrozil. Rosiglitazone AUC change by gemfibrozil was similar between Day 1 (2.24-fold increase)
and Day 7 (2.27-fold increase), and the results indicate that there was no significant effect of gemfibrozil

on accumulation of rosiglitazone.

e
~

Figure 1 Individual stick plot for rosiglitazone AUC.for Day 7 (left panel) and Day 1 (right
' panel)
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In addition, the sponsor proposed a general statement in PRECAUTION for effect of rifampin, a metabolic
enzyme inducer, on rosiglitazone based on the following publication:

Effect of rifampin on the pharmacokinetics of rosnghtazone in healthy subjects Park et al
Clin. Pharmacol. Ther. 75:157-162, 2004

Removed

Copyright
Protection



2 Labeling Comments

It is recommended to move the description of Drug Interactions from PRECAUTION to CLINICAL
PHAMACOLGY. In addition, study results of rifampin effect on rosiglitazone exposure are recommended
. to include in Drug Interactions as follow:

(Strikethrough-text is recommended to be deleted and underlined text is recommended to be added.)

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 PPARYy nuclear receptors regulates the
transcription of insulin-responsive genes involved in the control of glucose production, transport,
and utilization. In addition, PPARYy-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 resistance 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 (Cyay) 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 Following Single
Oral Doses (N = 32) '

I mg 2 mg - 8mg ' -8 mg
Parameter __ Fasting Fasting Fasting Fed
AUCq.ing 358 733 2,971 2,890
[ng.hr./mL] (112) (184) (730 (795)
Coax 76 156 598 432
[ng/mL] (13) (42) (117) (92)
Half-life 3.16 315 .| 337 3.59
[hr.] 0.72) (0.39) (0.63) (0.70)
CL/F 3.03 2.89 2.85 2.97
[L/r] (0.87) (0.71) (0.69) (0.81)

CLU/F = Oral clearance.
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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 Cmac and a
delay in T (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 rosiglitazone 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
P4so (CYP) isoenzyme 2C8, with CYP2C9 contributing as a minor pathway.
Excretion: Following oral or intravenous administration of [“*Clrosiglitazone maleate,
approximately 64% and 23% of the dose was eliminated in the urine and in the feces,
respectively. The plasma half-life of {'*Clrelated 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: Geriatric: Results of the population pharmacokinetic analysis (n = 716
<65 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 approximately 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 PPARYy 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 individualized, 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 Cpex and AUCq.iis 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
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renal impairment, coadministration of metformin with AVANDIA is contraindicated in these
patients.

Race: Results of a population pharmacokmetlc analysis including subjects of Caucasian, black
and other ethnic origins indicate that race has no influence on the pharmacokinetics of
rosiglitazone.

Drug Interactions: Drugs Metabolized by Cytochrome Py In vitro drug metabolism studies suggest
that rosiglitazone does not inhibit any of the major P,s; enzymes at clinically relevant concentrations. In
vitro data demonstrate that rosiglitazone is predominantlv metabolized by CYP2C8, 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 CYP3A4.

Glyburide: AVANDIA (2 mg twice daily) taken concomitantly with glyburide (3.75 to 10 mg/da
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 tlmes 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 not 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 suagest that the absorption of oral rosiglitazone is not altered in conditions
accompanied by increases in gastrointestinal pH.

Gemfibrozil: Concomitant administration of gemfibrozil (600 mg twice daily), an_inhibitor of CYP2C8
and rosiglitazone (4 mg once daily) for 7 days increased rosiglitazone AUC by 127%. compared to the
administration of rosiglitazone (4 mg once daily) alone. Given the potential for dose-related adverse events
with rosiglitazone, a decrease in the dose of rosiglitazone may be needed when gemfibrozil is introduced -
(see PRECAUTIONS).

Rifampin: Rifamgin administration (600 mg once a day), an inducer of CYP2CS8, for 6 days is reported to
decrease rosiglitazone AUC. by 66%, compared to the administration of rosi lltazone 8 mg) alone (see
PRECAUTIONS).

Reviewer’s comment: The study results for the effect of rifampin on rosiglitazone are from a well
controlled clinical study and thus it is recommended to update the results in labeling. - The results were
based on Korean subjects. However, there was no ethnic difference in rosiglitazone PK according to the
labeling and thus the results seem to be acceptable for labeling.

PRECAUTIONS

by—C¥12298—and—te—a—lesser—e)dent——ng—An /nhlb/tor of CYPZCB (such as gemfbrozrl) may
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- decrease-the-metabolism increase the exposure of rosiglitazone and an inducer of CYP2C8 (such
-as rifampin) may increase-the-metabolism decrease the exposure of rosiglitazone. Therefore, if
an inhibitor or an inducer of CYP2C8 is started or stopped during treatment with rosiglitazone,
changes in diabetes treatment may be needed based upon clinical response.

Attachment starts here.
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3 Appendix

3.1  Study Synopsis (BRL-049653/902)

CONFIDENTIAL | RMZ004:00079/00
BRL-049852202

Synopsis
Document ﬁamixez: RIZ004/000879/06 Study Number: BRL-049653/902

Title: An Open-fabe! Study bo Evaliste the Safety, Tolerability, and Pharmacokiseties of
 Rosggiitazone when Co-sdministered with Gemfibrozil in Healthy Adult Subjeets

Invesligator(s): 1 investigstor in the US recsived IRB 2pproval to enroff sisbjects in the study.

Study centaris): 1 investigationa! sife in the US received study drag for partisipation in the
dhudy.

Publication(s); None

Study period: 95 January 2004 - 12 Februsry 2004 Phase of Devebpinent; |

Chjechves: The priviary objective of the study was to evaliiate the effect of repent oral doges of
gemfibrasif on the pharmasokinstics of rapeat oral doses of rosiglitazone. The sesondary

- ohjestives ware o evaluate the elfect of repoat orel doses of gemfibreai] on the
pharmacokinetics of @ siagle orat dose of rosigltazone and assess the salety and tolerability of
consomitant oral dosing of rosigiiterons and gemfibrozil

i at sny time it appaared there was potentisl vasiability in rosighitazane response or handling in
the study, the follwing objectives were to be investigated {assuming sample humber was

adequate aid the svailahifity of genofyping assays): refationship betweer genslic variants and
- the pharmacokinefics, safely andior tolersbility, and efficacy of the vestigational produst.

Methadology: This'wass an open-lebel, non-randormized, 2-period, fixed-sequence study in 14

hesthy adult subjects. The duestion of stady pariicipation from: screening o followup was

spprovimately & wesks. Edch subjsct paficipated I 2 dose pesiods, separsted by & 7 to 10 day

wiashout periad. In Dose Period 1; subjects received rsiglitezons atone for Days 1 trough 7.

} n Dease Period 2; tollowing gemfibrozi prefreatiment for 3 days, subjects recsived concomitant
todgbtazone beatment for Days 1 Brough 7. Pharmatokinetic measurements vieee chtained on

Days 1,2, ond 4 theough & dur*ng oty doss petiods. .

Number of subjects: A folal of 14 subjects were sivolled inthe study. OF which, £5 completed
|l stady sessions and provided eusuable pharmacokinetic data for inchusion in the statisticat

analyses.

ﬂiagrmis and tain eciterla for inclasion: The population solected for this amﬂy was camprised
ot 14 healthy male and female subjects aged 18 to 60 years who were free of Hepatiis B
' mﬁgm Hepatitis C antibody and human kmmunodeficiency vines antibady, and viere not taking
aniy prescription or over the counler meditations or herbal supplements within 1 week prior fo

| doging. -
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CONFIDENTIAL RIMZ0040007900
BRL-D48653402

Title: An Openabel Study fo Evaluals the Safety, Tolerability, and Pharmacokinstics of
Rosiglitazons when Co-sdrministered with Gamfibrozil in Healthy Aduit Subjects

Treatment administration: Subgects received oral doses of rosiglitasene (4mg ance a day

fquogure die, DY) and gemfibrozi {800my tvice a day [bis in die, BIDJ) durky the stedy. Durdng

both doss pesieds. study drag was administered in a fasted state on Days 1 and 7, study drug
waz administerad on Days 2 through & without regard to food intake. The description and ceder
of Pestimsnts adrinistered wive as follows:

Dose Period 1, Treatment A: resiglitarane 4mg OO was adminiztered by mouth {per-os. PO] at
approximately 84N from Days 1 through 7.

Pose Period 2, Treatment B: gemfibrozii 600myg BID wiss administered PO at approximately
b4 zed SPM from Days -3 theough 7 AND rosigitazons 4mg QD was administered PO at
@pramfmafely B4M, in addifion i the gemfibrozil, from Daye 1 trough 7.

Criteria for evaluation:

Phisemacokinstics: During each dose peried, pharmasokinelic samples were collected according

to the follswdng schedile. ' _

o Predose and 0.5, 1, 15, 2, 3. 4,8, & 12, 15, and 24 hours postdoss, from approximately
8AM on Day 1 theough 8AMon Day 2

+ Pre-dusa on Days 4 frough 6

¢ Prodosesnd 05,1, 15,2, 3, 4,6, 8, 12, 18, and 24 hours post-dess, from spproximately
880 on Day 7 through 8AM on Dey §

The planned pharmacokinedic analysis insluded full pharmacokinetic profites of rasigitazone on

Biays 1 and 7 trough rosigitazene measuremsnts on Deays 4 through 6; and gemfibeazil

mmeasurements at 2 and 4 howrs post-dose on Day 7 of Dose Paried 2. The following

parameters were loge-fransformed prior to formal statistical analysis: AUC(C-x),

AUE{Gc),Cmax, and 112 of sosiglitarons.

Pharrscogenetios: |f at any fime it appeared there was potential variability in rosigitarone
response or hanudling in the study, the relalionship betwsen genetic variants and the
pharmacokinetios, safety andier tolerability, and efficacy of the investigational product were to be-
Jinvestigated.

Sately and Tolerabilty: Safety assessmunts were based on mediced review of adverse event
reports; e residts of vital sign and electrocardiogram measurements; cénical labaratory test
sesulis; and physicat examination fadings.

Staisticalmethods: The target sample size was 14 subjects. Sample size calcalations were:

| based on pooled within-subject sxtimates of variability (CVw%) scross Clinical Pharmacology

| studies in the rasigitasone drug development prograe in nonmal healthy volunteers {18.0% for
UG, 21.1% for Ciaix). Based on the fargest of the within-subject estimales of variabllity

| 2179 for Cimax) and & sample size of 14 subjecls, it was estimated that the precision for the

| fower-gnd upper bounds of the 90% confidence Rtervals for the ratios of the comparisons of

| irterast was o moes than 5% of the abeerved point esfimate.

3

Page 9 of 13



CONFIBENTIAL . RIN2004/00072Q0
ERL-0496562:002

Title: An Open-labe) Study 1o Evatuate the Safsty, Tolerability, and Phamacokinetics of
Rosiglitazore when Co-administered with Gemiibrozil in Healthy Adult Subjects

Adier fagaransformation, AUCR-1), Cinax, and 1172 of fosigitazone were sepatately analyzed
by snalysis of variance (ANOVA} with ferms for subject, regimen, and day {fegimen}. Point
esiimates and sssacialed 90% confidence infsrvale far the difference {B minis &) an Day 7 and
Day 1 were constructed using the appropriate error term. These point eslimates and confidente.
intesvals were then exponentially backirensformed to oblain point sstimates ard 80% confidence
infervads for the ratis Bohoon Day ¥ and Day 1.

Afier logetransfarmation, AUC{O-«} (Day 1} of rosigitazone was analyzed by analysis of
variance {ANOVA) with ferms for subject and regimen. The point estimate and associsted 80%
cardidence iterval for the differenice {B minus A3 on Bay 1.was constructed using the
appropeiste errce term. This point estimate and confidence interval was then exponentially
backtransformed o obtain a point estimate and 90% cenfidence interval for the ratic B:A on

| By v,

Bistibutional assumptions underlying e statistical anslyses ware assessed by visual inspection
of residual plots. Normality was examined by normal probabilify plots, while homageneity of
varionoe was sssessad by plotting the studentised residuals agalnst the predicted values for the
model. Estitmates of within-subjest variabilty for AUC(0-x), AUC{0-}, snd Cmax of
sesdgitarone also were provided.

Times was analyzed nonparametricaliy using the Wilcuxon's Matched Pairs Method. The point
esfimates and 90% confidense infervals for the median differences were cakulded for the
differenoe (B minus A} for Day 7 and Gay 1.

Dezeriplive statisties {n, aifimefic mean and corresponding 85% confidenos interval, standard
devistion [SD], medisn, mirimum and maximum, and CVh%%) were caloulated for s
-pharmcekinetic endpoints by regimen. For trax, CVb% also was calculated for sach regimen.

For AUC{€), AUC({0-x), Crmax, and 8112, geomelric means and between-subject Gl {CVh{%g
ware salculated for sach regimen as follows. Corresponding 95% confidenice intsrvals for the
geomwiiic means also wets produced. )

Descriptive statistics of the rosiglitazone frough concentration data (N, arifhmetic mean,
standsed dovistion, mudian, minkrum and mazimum) were caloulated by regimen, where
-apprapdiate. For rosiglitazene, Bough concenfration samples wers obtained on Days 4 theough
6 of each dose perind. For gemiibrozi, descriptive statistios were presented for concentration
dats feom Day 7 of Dose Period 2. - ’
Subject demagraphics (nclading age, gendsr, efhaic origin, height, and weight} and adverse

events wete summarized. Extent of expoaure, vitel sign measusments, physical examination
findings, and serious adverss evenls were listed by subject.
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CONFIDENTIAL RIZ2004.0007G0
BRL-049553/002

Tithe: An Open-labied Study io Evaluate the Safety, Tolerability, and Pharmscokinstios of
Rogiglitazone when Co-administared with Semfibros! in Heallhy Adudt Subjects

Summary: A totalof 14 subjects receivad stindy drug (10 [71.4%] males and 4 [28.6% females)
| snd ranged in age o 21 1o 59 vears with 2 mean of 38 years. Moan helght and weight were
175 0am and 82.4%g, respactively. Caucasian was the predominant ethnic crigin corprishig

82 9% of the population.

Pharmacokinetics: On Day 1, the following results were observed:

Teeminat phase half-life of resigitazone 4myg was between 2.21 and 4.88 hours; while the
terménal phase bal-He of rosiglifazons after repeat-dnse gemfibrozl 600mg was betwesn
5.63 and 11.91 howrs, Estimales of percent of the seea under the oanoenbration-lime curve
exirapolated fo infinity {% extrapolated) were generafly less than 20%; atthough genesally
higher affer the concomitant administration of repeat-dose gemfibenzit 600::19 and

rosigitarons dnw.

Based an ALC{G-0) sfrosiglifszone 4img, there was an suerggs irease of 1M4% when
sdministered after repaat dosing of gemfibrozit 690mg. For AUC{-w}, the 80% confidence
inferval of the ratio gemfibrozif 800mg + rosiglitazone 4y : rosiylitazone 4my lies
completely sutside of the equivalsnss rangs {08015 1.25) indicating sn effect of gemfibrozil
on AUC{-xq of rosightazore foliowing 2 single dose.

Based on Cmax of rosiglitirane 4ing, there was an sverage deceease of 10% when
administered alier repest dosing of genfibrozil 800myg. For Cmiay, the 0% confidence
iivtesvat ofthe ratio gersfibrazll 600myg + resiglitazene dmg: wsagﬁtazune 4mg les with in the
seuivalence range (0.8 fo 1.25) indizating no effest of gemifbrazil on Cmax of rosiglitazone.

On Day 7, the following results were observed:

»

hdsimum rosigltazene cencentrations were cbaerved between 0.48 and 3 hours after
dasing, felfowing ¥ days of oral adminisiration of rosigiitazone 4mg end contomitant
administration of repeat-dose gemfitrea! 600mg and rosiglitazone 4my. Thereafter, plasma
concentrations detreased in 2 moncexponsntial manret,

Terminal phisse haffdife of rosigitarone Jng was betwaen 2,18 and 7.38 hours; whils the
termnial phase ha¥ilifs of rosiglitazons after ¥ days of soncamifant adminisiration of
repeat-dose gemfibrozil 800mg and rosiglitazone 4mg was between 480 and 9.3 howrs.

Based on AUC(G-1} of rosigltazens dmg (D, tere wa& an avarage increrase of 127%
fabowing 7 days of concomiterst adminisiration of repest-dose genfibrozil 800mg and

resigitarone dmg. For AUC{D-t), the 80% confidence interval of the ratio gesmfibnyzll 6§60mg
«pysigiitazone 4mg: roslgfitazons 4mg lies completely cutsids of the equivalente range

(0805 1.25) indicating an eﬁesclefgemﬁbfozﬁ ont ALG{0-t] of rosightazons.
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CONFIDENTIAL RIM200400072/00
BRL-049652802

Thle: As Oporeiabel Study io Evaluste the Salety, Tolerability, and Pharmacokineiics of
Rosiglitazone when Co-sdministered with Gemfibrozil in Healthy Adult Subjecls

|« Based on Cmax of rosigitazone 4mg, there was an auerage incresse of 16% foliowing
7 days of congoimitant administration of repeat-dose gemfibroddl 800my and rosigitarone
4mg. For Cmag, the 9% confidence interval of the ratio gemfibeozif 600mg + rosightszone
dery: rasiglitsrane 4y was notentirely contsined within the equivaience range (.80 1
4.25) indicating an effect of gemfilirozi! on Cmax of rosiglitazene.

+ Following 7 days of concomitant administration of repeat-duse gemfibrozE 800my and
tosightazone. Amg, rosiglitszone {142 approximately doubled, while Tmex was increased by
fess than 1 hows.

Phatmacegenstios: No varishility in resiglitazone response or handling wis chserved duting the

stady. Therefwre, no pharmacogenetic spalysls wes performed.

Satedy:

»  Eashirestment was wel folerated with few adverse evsats after each freatment. A sihgle
subject withdrew due o an adverse event of moderate urticaria reported following 4 days of
fosigBiazane beatment: the event was congidersd by the investigator to be unrelated to
rosigitarans. o

« Headaohe and somnolence wére the most comunon adverse svents smong the & frealment
regimens.

o All adverse events were considered to be of mild or moderate intansity snd ol aduerse
evenis resclved.

«  lost sidverse evenls were considered unretated to study drg.
o Ko h«;pu{g[ycemia cocarrsd.

+  No serious adverse events or deaths wers repurted,

Conclusions: Admiristration of repeat-dose gemfibrozil 506 myg with convomitant rosigitazone -
§'mg for 7 days resalted n 2 2.27-f0id and 1.48.4old Increase on Doy 7 rosiglitazone AUC and
Cingx, respectively. Rosigitazone 12 was incressed approimately 2-fold,

Al irestmants visre genezally swoll tokrated in these healthy subjects with faw AEs after each
Featment. Al AEs were considered to be of mikd or moderale intensily and all AEs resolved. No
sefous adverses events of deaths secired diring the study. A single subject withdrew due fo
#n adverse event of modsrate urticaris fllowing 4 days of rosigilazone freatment; the event was
considered by the investigaier to be urelated to rosigitazone. One subject was reported vith
 AEs ofincrosced ALT and AST, with peak ALT and AST <2 fald ULN following treatment with

tosigBtazone and gemfibeozit, resiing 1 week afiee rantiment oessation. No hypoglycemia was

naford,

Date of Report: June 2004
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Ther. 75:157-162, 2004.
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Public Health Service

‘ﬁé DEPARTMENT OF HEALTH & HUMAN SERVICES

Food and Drug Administration
Rockville, MD 20857

NDA 21-071/5-014

SB Pharmco Puerto Rico, Inc. (d/b/a GlaxoSmithKline)
Attention: Margaret M. Kreider, Ph.D.

Director, US Regulatory Affairs

One Franklin Plaza; 200 North 16th Street FP-1005
Philadelphia, PA 19102

Dear Dr. Kreider:

We acknowledge receipt of your February 21, 2005, submission containing final printed labeling
in response to our January 4, 2005, letter approving your supplemental new drug application for
Avandia (rosiglitazone maleate) Tablets, 2 mg, 4 mg and 8 mg.

We have reviewed the labeling that you submitted in accordance with our January 4, 2005, letter
* and we find it acceptable.

If you have any questions, please call me at 301-827-6422.
Sincerely,
{See appended clectronic signature page}
Jena Weber
Regulatory Project Manager
Division of Metabolic and Endocrine Drug Products

Office of Drug Evaluation II _
Center for Drug Evaluation and Research



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

Jena Weber
3/11/05 09:24:36 AM



Division of Metabolic and Endocrine Drug Products, HFD-510
PROJECT MANAGER LABELING REVIEW

Application Numbers and Submission Dates:

NDA 21-071/8-014 Avandia® (rosiglitazone maleate)
NDA 21-410/S-009 Avandamet™ (rosiglitazone maleate and metformin HCI)

Sponsor: SB Pharmco Puerto Rico, Inc. (dba GlaxoSmithKline, Inc).

Submission Dates: February 23, 2005 Receipt Dates: February 24, 2005
Material Reviewed: FPL for both products.

Background and Summary Description: Avandamet™ is a fixed-dose combination
‘product of two different active ingredients consisting of rosiglitazone maleate and
metformin hydrochloride tablets. Avandia® (rosiglitazone maleate) was approved
under NDA 21-071 on May 25, 1999. Glucophage (metformin HCI) was approved under
- NDA 20-357, on March 5, 1995. The combination product Avandamet was approved
October 10, 2002. '

Avandia and/or Avandamet are indicated as an adjunct to diet and exercise to 'improve
glycemic control in patients with type 2 diabetes

Review — Package Insert is acceptable as per approval letters issued with labeling on
January 4, 2005.

Conclusion: Issue acknowledge and retain letter for both NDA supplements.
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_(C DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

"‘;w} Food and Drug Administration
Rockville, MD 20857

NDA 21-071/S-014 ' CBE-30/CBE-0 SUPPLEMENT

GlaxoSmithKline

Attention: Sharon Shapowal, R.Ph. _
Senior Director, U.S. Regulatory Affairs
One Franklin Plaza; 200 N. 16" Street
Philadelphia, PA 19101-7929

Dear Ms. Shapowal: |

Name of Drug Product: Avandia® (rosiglitazone maleate) Tablets
2 mg, 4 mg and 8 mg.

NDA Number: 21-071
Supplement number: S-014

Date of supplement: July 28, 2004
Date of receipt: July 29, 2004

This supplemental application, submitted as “Supplement - Changes Being Effected” provides for
revisions to the PRECAUTIONS section, Drug Interactions: Drugs Metabolized by Cytochrome
P450 subsection, and miscellaneous editorial changes to the package insert.

Unless we notify you within 60 days of the receipt date that the application is not sufficiently complete
to permit a substantive review, we will file the application on September 27, 2004, in accordance with
21 CFR 314.101(a). If the application is filed, the user fee goal date will be January 25, 2004.

All communications concerning this supﬁlement should be addressed as follows:

U.S. Postal Service/Courier/Overnight Mail:
Center for Drug Evaluation and Research
Division of Metabolic and Endocrine Drug Products, HFD-510
Attention: Document Room 8B45
5600 Fishers Lane
" Rockville, Maryland 20857




NDA 21-071/5-014
Page 2

If you have any questions, please call 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 11

Center for Drug Evaluation and Research
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