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NDA 21-073/5-020

~ Takeda Pharmaceuticals North America, Inc.
Attention: Mary Jo Pritza, MPH, PharmD.
Regulatory Affairs Manager

475 Half Day Road, Suite 500

Lincolnshire, IL 60069

Dear Ms. Pritza:

Please refer to your supplemental new drug applicatioﬁ dated January 24, 2003, received
January 27, 2003, submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act
for Actos® (pioglitazone HCI) Tablets, 15 mg, 30 mg and 45 mg.

We acknowledge receipt of your submissions dated July 22, August 13, and November 3,
and 7, 2003. ’ _

This supplement provides for documentation to support multiple labeling changes to

the CLINICAL PHARMACOLOGY section, (Clinical Studies subsection to include revisions
of Actos in combination with metformin, a sulfonylurea, or insulin), WARNINGS,
PRECAUTIONS, ADVERSE REACTIONS, and DOSAGE and ADMINISTRATION
sections, of the package insert. '

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

The final printed labeling (FPL) must be identical to the enclosed labeling (text for the package
insert submitted on November 26, 2003.

Please submit the FPL electronically according to the guidance for industry titled Providing
Regulatory Submissions in Electronic Format — NDA. Alternatively, you may submit 20 paper
copies of the FPL as soon as it is available, in no case more than 30 days after it is printed.
Please individually mount 15 of the copies on heavy-weight paper or similar material. For
administrative purposes, this submission :

should be designated "FPL for approved supplement NDA 21-073/8-020.” Approval of this
submission by FDA is not required before the labeling is used.

If you issue a letter communicating important information about this drug product (i.e., a “Dear
Health Care Professional” letter), we request that you submit a copy of the letter to this NDA and
a copy to the following address:

MEDWATCH, HFD-410
FDA

5600 Fishers Lane
Rockville, MD 20857
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We remind you that you must Comply with reporting requireménts 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 and Research

Enclosure (package insert labeling — 30 pages)



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

David Orloff
11/26/03 04:07:23 PM
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ACTOS®
(pioglitazone hydrochloride) Tablets

DESCRIPTION :

ACTOS (pioglitazone hydrochloride) is an oral antidiabetic agent that acts primarily by
decreasing insulin resistance. ACTOS is used in the management of type 2 diabetes
mellitus (also known as non-insulin-dependent diabetes mellitus [NIDDM] or adult-onset
diabetes). Pharmacological studies indicate that ACTOS improves sensitivity to insulin
in muscle and adipose tissue and inhibits hepatic gluconeogenesis. ACTOS improves

glycemic control while reducing circulating insulin levels.
Pioglitazone [(x)-5-[[4-[2-(5-ethyl-2-pyridinyl)ethoxy]phenyl]methyl]-2,4-] thiazolidine-dione monohydrochloride belongs to
a different chemical class and has a different pharmacological action than the sulfonylureas, metformin, or the a-glucosidase
inhibitors. The molecule contains one asymmetric carbon, and the compound is synthesized and used as the racemic mixture.
The two enantiomers of pioglitazone interconvert in vivo. No differences were found in the pharmacologic activity between the
two enantiomers. The structural formula is as shown:

S o}
/ )
CHs |N « HCL ~
NH

Pioglitazone hydrochloride is an odorless white crystalline powder that has a molecular
formula of C4sH2oN,O;S*HCI and a molecular weight of 392.90 daltons. It is soluble in
N,N-dimethylformamide, slightly soluble in anhydrous ethanol, very slightly soluble in
acetone and acetonitrile, practically insoluble in water, and insoluble in ether.

ACTOS is available as a tablet for oral administration containing 15 mg, 30 mg, or
45 mg of pioglitazone (as the base) formulated with the following excipients: lactose
monohydrate NF, hydroxypropylcellulose NF, carboxymethylcellulose calcium NF, and
magnesium stearate NF. '

CLINICAL PHARMACOLOGY

Mechanism of Action

ACTOS is a thiazolidinedione antidiabetic agent that depends on the presence of insulin
for its mechanism of action. ACTOS decreases insulin resistance in the periphery and
in the liver resulting in increased insulin-dependent glucose disposal and decreased
hepatic glucose output. Unlike sulfonylureas, pioglitazone is not an insulin
secretagogue. Pioglitazone is a potent and highly selective agonist for peroxisome
proliferator-activated receptor-gamma (PPARY). PPAR receptors are found in tissues
important for insulin action such as adipose tissue, skeletal muscle, and liver. Activation
of PPARY nuclear receptors modulates the transcription of a number of insulin
responsive genes involved in the control of glucose and lipid metabolism.

In animal models of diabetes, pioglitazone reduces the hyperglycemia,
hyperinsulinemia, and hypertriglyceridemia characteristic of insulin-resistant states such
as type 2 diabetes. The metabolic changes produced by pioglitazone result in
increased responsiveness of insulin-dependent tissues and are observed in humerous
animal models of insulin resistance.

Since pioglitazone enhances the effects of circulating insulin (by decreasing insulin
resistance), it does not lower blood glucose in animal models that lack endogenous
insulin.



Pharmacokinetics and Drug Metabolism

Serum concentrations of total pioglitazone (pioglitazone plus active metabolites) remain
elevated 24 hours after once daily dosing. Steady-state serum concentrations of both
pioglitazone and total pioglitazone are achieved within 7 days. At steady-state, two of
the pharmacologically active metabolites of pioglitazone, Metabolites il (M-1ll) and IV
(M-1V), reach serum concentrations equal to or greater than pioglitazone. In both
healthy volunteers and in patients with type 2 diabetes, pioglitazone comprises
approximately 30% to 50% of the peak total pioglitazone serum concentrations and 20%
to 25% of the total area under the serum concentration-time curve (AUC).

Maximum serum concentration (C.x), AUC, and trough serum concentrations (Crn)
for both pioglitazone and total pioglitazone increase proportionally at doses of 15 mg
and 30 mg per day. There is a slightly less than proportional increase for pioglitazone
and total pioglitazone at a dose of 60 mg per day.

Absorption : Following oral administration, in the fasting state, pioglitazone is first
measurable in serum within 30 minutes, with peak concentrations observed within 2
hours. Food slightly delays the time to peak serum concentration to 3 to 4 hours, but
does not alter the extent of absorption.

Distribution : The mean apparent volume of distribution (Vd/F) of pioglitazone following
single-dose administration is 0.63 £ 0.41 (mean £ SD) L/kg of body weight.

Pioglitazone is extensively protein bound (> 99%) in human serum, principally to serum
albumin. Pioglitazone also binds to other serum proteins, but with lower affinity.
Metabolites M-Il and M-IV also are extensively bound (> 98%) to serum albumin.

Metabolism : Pioglitazone is extensively metabolized by hydroxylation and oxidation;
the metabolites also partly convert to glucuronide or sulfate conjugates. Metabolites
M-Il and M-IV (hydroxy derivatives of pioglitazone) and M-Il (keto derivative of pioglita-
zone) are pharmacologically active in animal models of type 2 diabetes. In addition to
pioglitazone, M-Il and M-IV are the principal drug-related species found in human
serum following multiple dosing. At steady-state, in both healthy volunteers and in

~ patients with type 2 diabetes, pioglitazone comprises approximately 30% to 50% of the
total peak serum concentrations and 20% to 25% of the total AUC.

In vitro data demonstrate that multiple CYP isoforms are involved in the metabolism
of pioglitazone. The cytochrome P450 isoforms involved are CYP2C8 and, to a lesser
degree, CYP3A4 with additional contributions from a variety of other isoforms including
the mainly extrahepatic CYP1A1. In vivo studies of pioglitazone in combination with
P450 inhibitors and substrates have been performed (see Drug Interactions). Urinary
6R-hydroxycortisol/cortisol ratios measured in patients treated with ACTOS showed that
pioglitazone is not a strong CYP3A4 enzyme inducer.

Excretion and Elimination : Following oral administration, approximately 15% to 30%
of the pioglitazone dose is recovered in the urine. Renal elimination of pioglitazone is
negligible, and the drug is excreted primarily as metabolites and their conjugates. ltis
presumed that most of the oral dose is excreted into the bile either unchanged or as
metabolites and eliminated in the feces.



The mean serum half-life of pioglitazone and total pioglitazone ranges from 3 to 7
hours and 16 to 24 hours, respectively. Ploglltazone has an apparent clearance, CL/F,
calculated to be 5 to 7 L/hr.

Special Populations

Renal Insufficiency : The serum ellmlnatlon half-life of pioglitazone, M-I1l, and M-IV
remains unchanged in patients with moderate (creatinine clearance 30 to 60 mL/min) to
severe (creatinine clearance < 30 mL/min) renal impairment when compared to normal
subjects. No dose adjustment in patients with renal dysfunction is recommended (see
DOSAGE AND ADMINISTRATION).

Hepatic Insufficiency : Compared with normal controls, subjects with impaired hepatic
- function (Child-Pugh Grade B/C) have an approximate 45% reduction in pioglitazone
and total pioglitazone mean peak concentrations but no change in the mean AUC
values.

ACTOS therapy should not be initiated if the patient exhibits clinical evidence of
active liver disease or serum transaminase levels (ALT) exceed 2.5 times the upper limit
of normal (see PRECAUTIONS, Hepatic Effects).

Elderly : In healthy elderly subjects, peak serum concentrations of pioglitazone and
total pioglitazone are not significantly different, but AUC values are slightly higher and
the terminal half-life values slightly longer than for younger subjects. These changes
were not of a magnitude that would be considered clinically relevant.

Pediatrics : Pharmacokinetic data in the pediatric population are not available.

Gender: The mean C,,,, and AUC values were increased 20% to 60% in females. As
monotherapy and in combination with sulfonylurea, metformin, or insulin, ACTOS
improved glycemic control in both males and females. In controlled clinical trials, hemo-
globin Ay (HbA,.) decreases from baseline were generally greater for females than for
males (average mean difference in HbA,. 0.5%). Since therapy should be individualized
for each patient to achieve glycemic control, no dose adjustment is recommended
based on gender alone.

Ethnicity : Pharmacokinetic data among various ethnic groups are not available.

Drug-D‘rug Interactions ‘
The following drugs were studied in healthy volunteers with a co-administration of
ACTOS 45 mg once daily. Listed below are the results:

Oral Contraceptives: Co-administration of ACTOS (45 mg once daily) and an oral
contraceptive (1 mg norethindrone plus 0.035 mg ethinyl estradiol once daily) for 21
days, resulted in 11% and 11-14% decrease in ethinyl estradiol AUC (0-24h) and Cpax
respectively. . There were no significant changes in norethindrone AUC (0-24h) and
Cmax- In view of the high variability of ethinyl estradiol pharmacokinetics, the clinical
significance of this finding is unknown.




Fexofenadine HCI: Co-administration of ACTOS for 7 days with 60 mg fexofenadine
administered orally twice daily resulted in no significant effect on pioglitazone
pharmacokinetics. ACTOS had no significant effect on fexofenadine pharmacokinetics.

Glipizide: Co-administration of ACTOS and 5 mg glipizide administered orally once daily
for 7 days did not alter the steady-state pharmacokinetics of glipizide.

Digoxin: Co-administration of ACTOS with 0.25 mg digoxin administered orally once
daily for 7 days did not alter the steady-state pharmacokinetics of digoxin.

Warfarin: Co-administration of ACTOS for 7 days with warfarin did not aiter the steady-
state pharmacokinetics of warfarin. ACTOS has no clinically significant effect on
prothrombin time when administered to patients receiving chronic warfarin therapy.

Metformin: Co-administration of a single dose of metformin (1000 mg) and ACTOS after
7 days of ACTOS did not alter the pharmacokinetics of the single dose of metformin.

Midazolam: Administration of ACTOS for 15 days followed by a single 7.5 mg dose of
midazolam syrup resulted in a 26% reduction in midazolam Crax and AUC.

Ranitidine HCI: Co-administration of ACTOS for 7 days with ranitidine administered
orally twice daily for either 4 or 7 days resulted in no significant effect on pioglitazone
pharmacokinetics. ACTOS showed no significant effect on ranitidine pharmacokinetics. -

Nifedipine ER: Co-administration of ACTOS for 7 days with 30 mg nifedipine ER
administered orally once daily for 4 days to male and female volunteers resulted in least
square mean (90% ClI) values for unchanged nifedipine of 0.83 (0.73 - 0.95) for Cmax
and 0.88 (0.80 - 0.96) for AUC. In view of the high variability of nifedipine
pharmacokinetics, the clinical significance of this finding is unknown.

Ketoconazole: Co-administration of ACTOS for 7 days with ketoconazole 200 mg
administered twice daily resulted in least square mean (90% Cl) values for
unchanged pioglitazone of 1.14 (1.06 - 1.23) for Cmax, 1.34 (1.26 - 1.41) for AUC and
- 1.87 (1.71 - 2.04) for Crin. '

Atorvastatin Calcium: Co-administration of ACTOS for 7 days with atorvastatin calcium
(LIPITOﬁ%O mg once daily resulted in least square mean (90% CI) values for
unchanged pioglitazone of 0.69 (0.57 - 0.85) for Cumax, 0.76 (0.65 - 0.88) for AUC and
0.96 (0.87 - 1.05) for Cmin. For unchanged atorvastatin the least square mean (90% Cl)
values were 0.77 (0.66 - 0.90) for Cmax, 0.86 (0.78 - 0.94) for AUC and 0.92 (0.82 -
1.02) for Cmin. '

Theophylline: Co-administration of ACTOS for 7 days with theophylline 400 mg
administered twice daily resulted in no change in the pharmacokinetics of either drug.

Cytochrome P450: See PRECAUTIONS

Pharmacodynamics and Clinical Effects



Clinical studies demonstrate that ACTOS improves insulin sensitivity in insulin-resistant
patients. ACTOS enhances cellular responsiveness to insulin, increases insulin-
dependent glucose disposal, improves hepatic sensitivity to insulin, and improves
dysfunctional glucose homeostasis. In patients with type 2 diabetes, the decreased
insulin resistance produced by ACTOS results in lower plasma glucose concentrations,
lower plasma insulin levels, and lower HbA,. values. Based on results from an open-

_ label extension study, the glucose lowering effects of ACTOS appear to persist for at
least one year. In controlled clinical trials, ACTOS in combination with sulfonylurea,
metformin; or insulin had an additive effect on glycemic control. ,

Patients with lipid abnormalities were included in clinical trials with ACTOS. Overall,
patients treated with ACTOS had mean decreases in triglycerides, mean increases in
HDL cholesterol, and no consistent mean changes in LDL and total cholesterol.

In a 26-week, placebo-controlled, dose-ranging study, mean triglyceride levels
decreased in the 15 mg, 30 mg, and 45 mg ACTOS dose groups compared to a mean
increase in the placebo group. Mean HDL levels increased to a greater extent in
patients treated with ACTOS than in the placebo-treated patients. There were no
consistent differences for LDL and total cholesterol in patients treated with ACTOS
compared to placebo (Table 1).

Table 1 Lipids in a 26-Week Placebo-Controlled Monotherapy Dose-Ranging
Studv
ACTOS ACTOS ACTOS
15 m 30m 45 m
Placebo Oncg Oncg Oncg
Daily Daily Daily
Triglycerides (mg/dL) N=79 N=79 N=84 N=77
Baseline (mean) 262.8 283.8 261.1 259.7
Percent change from baseline (mean) 4.8% -9.0% -9.6% -9.3%
HDL Cholesterol (mg/dL) v N=79 N=79 N=83 N=77
Baseline (mean) 417 404 40.8 40.7
Percent change from baseline (mean) 8.1% 14.1% 12.2% 19.1%
LDL Cholesterol (mg/dL) N=65 N=63 N=74 N=62
Baseline (mean) 138.8 131.9 135.6 126.8
Percent change from baseline (mean) 4.8% 7.2% 5.2% 6.0%
Total Cholesterol (mg/dL) N=79 N=79 N=84 N=77
Baseline (mean) 224.6 220.0 222.7 213.7
Percent change from baseline (mean) 4.4% 4.6% 3.3% 6.4%

In the two other monotherapy studies (24 weeks and 16 weeks) and in combination
therapy studies with sulfonylurea (24 weeks and 16 weeks) and metformin (24 weeks
and 16 weeks), the results were generally consistent with the data above. In placebo-
controlled trials, the placebo-corrected mean changes from baseline decreased 5% to
26% for triglycerides and increased 6% to 13% for HDL in patients treated with ACTOS.
A similar pattern of results was seen in 24-week combination therapy studies of ACTOS
with sulfonylurea or metformin. :
In a combination therapy study with insulin (16 weeks), the placebo-corrected mean

percent change from baseline in triglyceride values for patients treated with ACTOS was

also decreased. A placebo-corrected mean change from baseline in LDL cholesterol of
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7% was observed for the 15 mg dose group. Similar results to those noted above for
HDL and total cholesterol were observed. A similar pattern of results was seen in a 24-
week combination therapy study with ACTOS with insulin.

Clinical Studies

Monotherapy

In the U.S., three randomized, double-blind, placebo-controlled trials with durations from
16 to 26 weeks were conducted to evaluate the use of ACTOS as monotherapy in
patients with type 2 diabetes. These studies examined ACTOS at doses up to 45 mg or
placebo once daily in 865 patients.

In a 26-week dose-ranging study, 408 patients with type 2 diabetes were randomized
to receive 7.5 mg, 15 mg, 30 mg, or 45 mg of ACTOS, or placebo once daily. Therapy
with any previous antidiabetic agent was discontinued 8 weeks prior to the double-blind
period. Treatment with 15 mg, 30 mg, and 45 mg of ACTOS produced statistically
significant improvements in HbA. and fasting plasma glucose (FPG) at endpoint
compared to placebo (see Figure 1, Table 2).

Figure 1 shows the time course for changes in FPG and HbA. for the entire study
population in this 26-week study.

FIGURE 1 MEAN CHANGE FROM BASELINE FOR FPG AND HBA ¢ IN A 26-WEEK
PLACEBO-CONTROLLED DOSE RANGING STUDY

Maan Change From Baseline
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TABLE 2 SHOWS HBAc AND FPG VALUES FOR THE ENTIRE STUDY POPULATION.

Table 2 Glycemic Parameters in a 26-Week Placebo-Controlled
Dose-Ranging Study

ACTOS ACTOS ACTOS

15 mg 30 mg 45 mg
Placebo Once Once Once
Daily Daily Daily
Total Population
HbA ¢ (%) , ’ N=79 N=79 N=85 N=76
Baseline (mean) : 10.4 10.2 10.2- 10.3
Change from baseline (adjusted mean®) 0.7 -0.3 -0.3 -0.9
Difference from placebo (adjusted mean®) -1.0* -1.0" -1.6*
FPG (mg/dL) _ N=79 N=79 N=84 . N=77
Baseline (mean) 268 267 269 276
Change from baseline (adjusted mean®) 9 -30 -32 -56
Difference from placebo (adjusted mean”) -39* -41* -65*

* Adjusted for baseline, pooled center, and pooled center by treatment interaction
* p < 0.050 vs. placebo

THE STUDY POPULATION INCLUDED PATIENTS NOT PREVIOUSLY TREATED WITH ANTIDIABETIC
MEDICATION (NAIVE; 31%) AND PATIENTS WHO WERE RECEIVING ANTIDIABETIC MEDICATION AT THE
TIME OF STUDY ENROLLMENT (PREVIOUSLY TREATED; 69%). THE DATA FOR THE NAIVE AND
PREVIOUSLY TREATED PATIENT SUBSETS ARE SHOWN IN TABLE 3. ALL PATIENTS ENTERED AN.8 WEEK
WASHOUT/RUN-IN PERIOD PRIOR TO DOUBLE-BLIND TREATMENT. THIS RUN-IN PERIOD WAS .
ASSOCIATED WITH LITTLE CHANGE IN HBA . AND FPG VALUES FROM SCREENING TO BASELINE FOR
THE NAIVE PATIENTS; HOWEVER, FOR THE PREVIOUSLY-TREATED GROUP, WASHOUT FROM PREVIOUS
ANTIDIABETIC MEDICATION RESULTED IN DETERIORATION OF GLYCEMIC CONTROL AND INCREASES IN
HBAc AND FPG. ALTHOUGH MOST PATIENTS IN THE PREVIOUSLY-TREATED GROUP HAD A DECREASE
FROM BASELINE IN HBA . AND FPG WITH ACTOS, IN MANY CASES THE VALUES DID NOT RETURN TO
SCREENING LEVELS BY THE END OF THE STUDY. THE STUDY-DESIGN-DID NOT PERMIT THE
EVALUATION OF PATIENTS WHO SWITCHED DIRECTLY TO ACTOS FROM ANOTHER ANTIDIABETIC
AGENT.
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Table 3 Glycemic Parameters in a 26-Week Placebo-Controlled

Dose-Ranging Study

ACTOS ACTOS ACTOS
15 mg 30 mg 45 mg
Placebo Once Once Once
_ Daily Daily Daily
Naive to Therapy _
HbA ¢ (%) N=25 N=26 N=26 N=21
Screening (mean) 9.3 10.0 9.5 9.8
Baseline (mean) 9.0 9.9 9.3 10.0
Change from baseline (adjusted mean®) 0.6 -0.8 -0.6 -1.9
Difference from placebo (adjusted mean*) -1.4 -1.3 -2.6
FPG (mg/dL) N=25 N=26 -N=26 N=21.
Screening (mean) 223 245 239 239
Baseline (mean) 229 251 225 235
Change from baseline (adjusted mean*) 16 -37 -41 -64
Difference from placebo (adjusted mean*) -52 -56 -80
Previously Treated
HbA . (%) N=54 "N=53 N=59 N=55
Screening (mean) 9.3 9.0 9.1 9.0
Baseline (mean) 10.9 104 -10.4 10.6
Change from baseline (adjusted mean®) 0.8 -0.1 -0.0 -0.6
Difference from placebo (adjusted mean*) -1.0 09 1.4
FPG (mg/dL) N=54 N=53 N=58 N=56
Screening (mean) 222 209 230 215
Baseline (mean) 285 275 286 292
Change from baseline (adjusted mean®) 4 -32 -27 - -55
Difference from placebo (adjusted mean*) -36 =31 -59

* Adjusted for baseline and pooled center

In a 24-week placebo-controlled study, 260 patients with type 2 diabetes were
randomized to one of two forced-titration ACTOS treatment groups or a mock titration
placebo group. Therapy with any previous antidiabetic agent was discontinued 6 weeks
prior to the double-blind period. In one ACTOS treatment group, patients received an
initial dose of 7.5 mg once daily. After four weeks, the dose was increased to 15 mg
once daily and after another four weeks, the dose was increased to 30 mg once daily for
the remainder of the study (16 weeks). In the second ACTOS treatment group, patients
received an initial dose of 15 mg once daily and were titrated to 30 mg once daily and
45 mg once daily in a similar manner. Treatment with ACTOS, as described, produced
statistically significant improvements in HbA,; and FPG at endpoint compared to

placebo (see Table 4).
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Table 4 Glycemic Parameters in a 24-Week Placebo-Controlled Forced-Titration Study
ACTOS ACTOS
Placebo 30 mg* 45 mg”
Once Daily Once Daily

Total Population

HbA1¢ (%) ' N=83 N=85 N=85
Baseline (mean) : 10.8 10.3 10.8
Change from baseline (adjusted mean*") 09 -0.6 -0.6
Difference from placebo (adjusted mean™) -1.5* -1.5*
FPG (mg/dL) N=78 N=82 N=85
Baseline (mean) 279 268 281
Change from baseline (adjusted mean*") 18 -44 -50
Difference from placebo (adjusted mean™) ' -62* -68*

* Final dose in forced titration
b Adjusted for baseline, pooled center, and pooled center by treatment interaction
* p <£0.050 vs. placebo

For patients who had not been previously treated with antidiabetic medication (24%),
mean values at screening were 10.1% for HbA1; and 238 mg/dL for FPG. At baseline,
mean HbA;. was 10.2% and mean FPG was 243 mg/dL. Compared with placebo,
treatment with ACTOS titrated to a final dose of 30 mg and 45 mg resulted in reductions
from baseline in mean HbA of 2.3% and 2.6% and mean FPG of 63 mg/dL and 95 mg/dL,
respectively. For patients who had been previously treated with antidiabetic medication
(76%), this medication was discontinued at screening. Mean values at screening were
9.4% for HbA+c and 216 mg/dL for FPG. At baseline, mean HbA:. was 10.7% and mean
- FPG was 290 mg/dL. Compared with placebo, treatment with ACTOS ftitrated to a final
dose of 30 mg and 45 mg resulted in reductions from baseline in mean HbA+. of 1.3% and
1.4% and mean FPG of 55 mg/dL and 60 mg/dL, respectively. For many previously-treated
patients, HbA. and FPG had not returned to screening levels by the end of the study.

In a 16-week study, 197 patients with type 2 diabetes were randomized to treatment
with 30 mg of ACTOS or placebo once daily. Therapy with any previous
antidiabetic agent was discontinued 6 weeks prior to the double-blind period. Treatment
with 30 mg of ACTOS produced statistically significant improvements in HbA1c and FPG
at endpoint compared to placebo (see Table 5).

Table 5 Glycemic Parameters in a 16-Week Placebo-Controlled Study

ACTOS 30 mg
Placebo Once Daily

Total Population :
HbA 1 (%) . N=93 N=100
Baseline (mean) 10.3 10.5
Change from baseline (adjusted mean®) 0.8 ' -0.6

- Difference from placebo (adjusted mean®) -1.4*
FPG (mg/dL) N=91 N=99
Baseline (mean) 270 273
Change from baseline (adjusted mean”) 8 -50
Difference from placebo (adjusted mean®) ~ -58*

* Adjusted for baseline, pooled center, and pooled center by treatment interaction
* p £0.050 vs. placebo
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For patients who had not been previously treated with antidiabetic medication (40%),
mean values at screening were 10.3% for HbA1¢ and 240 mg/dL for FPG. At baseline,
mean HbA;. was 10.4% and mean FPG was 254 mg/dL. Compared with placebo,
treatment with ACTOS 30 mg resulted in reductions from baseline in mean HbA of
1.0% and mean FPG of 62 mg/dL. For patients who had been previously treated with
antidiabetic medication (60%), this medication was discontinued at screening. Mean
values at screening were 9.4% for HbA, and 216 mg/dL for FPG. At baseline, mean
HbA . was 10.6% and mean FPG was 287 mg/dL. Compared with placebo, treatment
with ACTOS 30 mg resulted in reductions from baseline in mean HbA4. of 1.3% and
mean FPG of 46 mg/dL. For many previously-treated patients, HbA1; and FPG had not
returned to screening levels by the end of the study. ‘

Combination Therapy
Three 16-week, randomized, double-blind, placebo-controlled clinical studies and three
24-week randomized, double-blind, dose-controlled clinical studies were conducted to
evaluate the effects of ACTOS on glycemic control in patients with type 2 diabetes who
were inadequately controlled (HbA+. > 8%) despite current therapy with a sulfonylurea,
metformin, or insulin. Previous diabetes treatment may have been monotherapy or
combination therapy. :

ACTOS Plus Sulfonylurea Studies

Two clinical studies were conducted with ACTOS in combination with a sulfonylurea.
Both studies included patients with type 2 diabetes on a sulfonylurea, either alone or in
combination with another antidiabetic agent. All other antidiabetic agents were
withdrawn prior to starting study treatment. In the first study, 560 patients were
randomized to receive 15 mg or 30 mg of ACTOS or placebo once daily for 16 weeks in
addition to their current sulfonylurea regimen. When compared to placebo at Week 16,
the addition of ACTOS to the sulfonylurea significantly reduced the mean HbA4; by
0.9% and 1.3% and mean FPG by 39 mg/dL and 58 mg/dL for the 15 mg and 30 mg
doses, respectively.

In the second study, 702 patients were randomized to receive 30 mg or 45 mg of
ACTOS once daily for 24 weeks in addition to their current sulfonylurea regimen. The
mean reductions from baseline at Week 24 in HbAc were 1.55% and 1.67% for the 30
mg and 45 mg doses, respectively. Mean reductions from baseline in FPG were 51.5
mg/dL and 56.1 mg/dL. -

The therapeutic effect of ACTOS in combination with sulfonylurea was observed in
patients regardless of whether the patients were receiving low, medium, or high doses
of sulfonylurea.
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DEPARTMENT OF HEALTH & HUMAN SERVICES | Public Health Service

ACTOS Plus Metformin Studies Food and Drug Administration
Two clinical studies were conducted with ACTOS in combination with negfestaiMD Bt
studies included patients with type 2 diabetes on metformin, either alone

or in combination with another diabetic agent. All other antidiabetic agents were withdrawn
prior to starting study treatment. In the first study, 328 patients were randomized to receive
either 30 mg of ACTOS or placebo once daily for 16 weeks in addition to their current
metformin regimen. When compared to placebo at Week 16, the addition of ACTOS to
metformin significantly reduced the mean HbA. by 0.8% and decreased the mean FPG by
38 mg/dL. ' ‘ _

In the second study, 827 patients were randomized to receive either 30 mg or 45 mg of
ACTOS once daily for 24 weeks in addition to their current metformin regimen. The mean
reductions from baseline at Week 24 in HbA. were 0.80% and 1.01% for the 30 mg and
45 mg doses, respectively. Mean reductions from baseline in FPG were 38.2 mg/dL and
50.7 mg/dL. ‘

The therapeutic effect of ACTOS in combination with metformin was observed in patients
regardless of whether the patients were receiving lower or higher doses of metformin.
ACTOS Plus Insulin Studies

Two clinical studies were conducted with ACTOS in combination with insulin. Both
studies included patients with type 2 diabetes on insulin, either alone or in combination
with another antidiabetic agent. All other antidiabetic agents were withdrawn prior to
starting study treatment. In the first study, 566 patients receiving a median of 60.5 units
per day of insulin were randomized to receive either 15 mg or 30 mg of ACTOS or placebo
once daily for 16 weeks in addition to their insulin regimen. When compared to placebo at
Week 16, the addition of ACTOS to insulin significantly reduced both HbA+ by 0.7% and
1.0% and FPG by 35 mg/dl and 49 mg/dL for the 15 mg and 30 mg dose, respectively.

In the second study, 690 patients receiving a median of 60.0 units per day of insulin
received either 30 mg or 45 mg of ACTOS once daily for 24 weeks in addition to their
current insulin regimen. The mean reductions from baseline at Week 24 in HbA; were
1.17% and 1.46% for the 30 mg and 45 mg doses, respectively. Mean reductions from
baseline in FPG were 31.9 mg/dL and 45.8 mg/dL. Improved glycemic control was
accompanied by mean decreases from baseline in insulin dose requirements of 6.0% and
9.4% per day for the 30 mg and 45 mg dose, respectively. Improved glycemic control was
accompanied by mean decreases from baseline in insulin dose requirements of 6.0% and
9.4% per day for the 30 mg and 45 mg dose, respectively.

The therapeutic effect of ACTOS in combination with insulin was observed in patients
regardless of whether the patients were receiving lower or higher doses of insulin.
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INDICATIONS AND USAGE

ACTOS is indicated as an adjunct to diet and exercise to improve glycemlc control in
patients with type 2 diabetes (non-insulin-dependent diabetes mellitus, NIDDM). ACTOS
is indicated for monotherapy. ACTOS is also indicated for use in combination with a
sulfonylurea, metformin, or insulin when diet and exercise plus the single agent does not
result in adequate glycemic control.

Management of type 2 diabetes should also include nutritional counseling, welght
reduction as needed, and exercise. These efforts are important not only in the primary
treatment of type 2 diabetes, but also to maintain the efficacy of drug therapy.

CONTRAINDICATIONS
ACTOS is contraindicated in patients with known hypersensmwty to this product or any of
its components.

WARNINGS
Cardiac Failure and Other Cardiac Effects
ACTOS, like other thiazolidinediones, can cause fluid retention when used alone or in
combination with other antidiabetic agents, including insulin. Fluid retention may lead to or
exacerbate heart failure. Patients should be observed for signs and symptoms of heart
failure (see Information for Patients). ACTOS should be
discontinued if any deterioration in cardiac status occurs. Patients with New York Heart
Association (NYHA) Class Ill and IV cardiac status were not studied during these cllnlcal
trials; ACTOS is not recommended in these patients (see PRECAUTIONS,
Cardiovascular).
~ Inone 16-week U.S. double-blind, placebo-controlled clinical trial involving 566 patients
with type 2 diabetes, ACTOS at doses of 15 mg and 30 mg in combination with insulin was
compared to insulin therapy alone. This trial included patients with long-standing diabetes
and a high prevalence of pre-existing medical conditions as follows: arterial hypertension
(57.2%), peripheral neuropathy (22.6%), coronary heart disease (19.6%), retinopathy
(13.1%), myocardial infarction (8.8%), vascular disease (6.4%), angina pectoris (4.4%),
stroke and/or transient ischemic attack (4.1%), and congestive heart failure (2.3%).
~In this study two of the 191 patients receiving 15 mg ACTOS plus insulin (1.1%) and two
of the 188 patients receiving 30 mg ACTOS plus insulin (1.1%) developed congestive
heart failure compared with none of the 187 patients on insulin therapy alone. All four of
these patients had previous histories of cardiovascular conditions including coronary artery
disease, previous CABG procedures, and myocardial infarction. In a 24-week dose-
controlled study in which ACTOS was co-administered with insulin, 0.3% of patients
(1/345) on 30 mg and 0.9% (3/345) of patients on 45 mg reported CHF as a serious
adverse event. .
Analysis of data from these studies did not identify specific factors that predict increased
risk of congestive heart failure on combination therapy with insulin. :
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PRECAUTIONS

General '

ACTOS exerts its antihyperglycemic effect only in the presence of insulin. Therefore,
ACTOS should not be used in patients with type 1 diabetes or for the treatment of diabetic
ketoacidosis.

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

Cardiovascular: In U.S. placebo-controlled clinical trials that excluded patients with New York
Heart Association (NYHA) Class Ill and 1V cardiac status, the incidence of serious cardiac '
adverse events related to volume expansion was not increased in patients treated with
ACTOS as monotherapy or in combination with sulfonylureas or metformin vs. placebo-
treated patients. In insulin combination studies, a small number of patients with a history of
previously existing cardiac disease developed congestive heart failure when treated with
ACTOS in combination with insulin (see WARNINGS). Patients with NYHA Class Il and IV
cardiac status were not studied in these ACTOS clinical trials. ACTOS is not indicated in
patients with NYHA Class lll or IV cardiac status. .

In postmarketing experience with ACTOS, cases of congestive heart failure have been
reported in patients both with and without previously known heart disease.

Edema: ACTOS should be used with caution in patients with edema. In all U.S. clinical trials,
edema was reported more frequently in patients treated with ACTOS than in placebo-treated

- patients and appears to be dose related (see ADVERSE REACTIONS). In postmarketing
experience, reports of initiation or worsening of edema have been received.

Weight Gain: Dose related weight gain was seen with ACTOS alone and in combination with
~ other hypoglycemic agents (Table 6). The mechanism of weight gain is unclear but probably

involves a combination of fluid retention and fat accumulation.

Table 6 Weight Changes (kg) from Baseline during Double-Blind Clinical Trials with ACTOS

Control Group ACTOS ACTOS ACTOS
. (Placebo) 15 mg 30 mg 45 mg
Median Median Median Median
(25" 75" (25" 175" (25" 1 75" (25" 175"
percentile) percentile) percentile) percentile)
Monotherapy -1.4 (-2.7/0.0) 0.9 (-0.5/3.4) 1.0 (-0.9/3.4) 2.6 (0.2/5.4)
n=256 n=79 n=188 n=79
Combination Sulfonylurea -0.5 (-1.8/0.7) 2.0(0.2/3.2) 3.1(1.1/5.4) 4.1(1.8/7.3)
Therapy n=187 n=183 n=528 N=333
Metformin -1.4 (-3.2/0.3) . N/A 0.9(-.3/3.2) 1.8 (-0.9/5.0)
n=160 n=567 N=407
Insulin 0.2 (-1.4/1.4) 2.3(0.5/4.3) 3.3(0.9/6.3) 4.1 (1.4/6.8)
n=182 n=190 n=522 N=338

Note: Trial durations of 16 to 26 weeks

‘Ovulation: Therapy with ACTOS, like other thiazolidinediones, may result in ovulation in
some premenopausal anovulatory women. As a result, these patients may be at an
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increased risk for pregnancy while taking ACTOS. Thus, adequate contraception in
premenopausal women should be recommended. This possible effect has not been
investigated in clinical studies so the frequency of this occurrence is not known.

Hematologic: ACTOS may cause decreases in hemoglobin and hematocrit. Across all
clinical studies, mean hemoglobin values declined by 2% to 4% in patients treated with
ACTOS. These changes primarily occurred within the first 4 to 12 weeks of therapy and
remained relatively constant thereafter. These changes may be related to increased plasma
volume and have rarely been associated with any significant hematologic clinical effects (see
ADVERSE REACTIONS, Laboratory Abnormalities).

Hepatic Effects:

In pre-approval clinical studies worldwide, over 4500 subjects were treated with ACTOS.
In U.S. clinical studies, over 4700 patients with type 2 diabetes received ACTOS. There
was no evidence of drug-induced hepatotoxicity or elevation of ALT levels in the clinical
studies.

During pre-approval placebo-controlled clinical trials in the U.S., a total of 4 of 1526
(0.26%) patients treated with ACTOS and 2 of 793 (0.25%) placebo-treated patients had ALT
values > 3 times the upper limit of normal. The ALT elevations in patients treated with ACTOS
were reversible and were not clearly related to therapy with ACTOS.

In postmarketing experience with ACTOS, 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.

Pioglitazone is structurally related to troglitazone, a thiazolidinedione no longer marketed
in the United States, which was associated with idiosyncratic hepatotoxicity and cases of liver
failure, liver transplants and death during postmarketing clinical use. In pre-approval
controlled clinical trials in patients with type 2 diabetes, troglitazone was more frequently
associated with clinically significant elevations of hepatic enzymes (ALT > 3 times the upper
limit of normal) compared to placebo, and cases of reversible jaundice were reported.

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
ACTOS undergo periodic monitoring of liver enzymes

Serum ALT (alanine aminotransferase) levels should be evaluated prior to the initiation of
therapy with ACTOS in all patients and periodically thereafter per the clinical judgment of the
health care professional. Liver function tests should also be obtained for patients if
symptoms suggestive of hepatic dysfunction occur, e.g., hausea, vomiting, abdominal pain,
fatigue, anorexia, dark urine. The decision whether to continue the patient on therapy with
ACTOS should be guided by clinical judgment pending laboratory evaluations. If jaundice is
observed, drug therapy should be discontinued.

Therapy with ACTOS should not be initiated if the patient exhibits clinical evidence of active
liver disease or the ALT levels exceed 2.5 times the upper limit of normal. Patients with mildly
elevated liver enzymes (ALT levels at 1 to 2.5 times the upper limit of normal) at baseline or -
any time during therapy with ACTOS should be evaluated to determine the cause of the liver
enzyme elevation. Initiation or continuation of therapy with ACTOS in patients with mildly
elevated liver enzymes should proceed with caution and include appropriate clinical follow-up,
which may include more frequent liver enzyme monitoring. If serum transaminase levels are

4




NDA 21-073/S-020
Page 5

increased (ALT > 2.5 times the upper limit of normal), liver function tests should be evaluated
more frequently until the levels return to normal or pretreatment values. If ALT levels exceed 3
times the upper limit of normal, the test should be repeated as soon as possible. If ALT levels
remain > 3 times the upper limit of normal or if the patient is jaundiced, ACTOS therapy should
be discontinued. .

There are no data available to evaluate the safety of ACTOS in patients who experienced
liver abnormalities, hepatic dysfunction, or jaundice while on troglitazone. ACTOS should not
be used in patients who experienced jaundice while taking troglitazone.

Laboratory Tests
FPG and HbA; measurements should be performed periodically to monitor glycemic control
and the therapeutic response to ACTOS.

Liver enzyme monitoring is recommended prior to initiation of therapy with ACTOS in all
patients and periodically thereafter per the clinical judgment of the health care professional
(see PRECAUTIONS, General, Hepatic Effects and ADVERSE REACTIONS, Serum
Transaminase Levels).

Information for Patients '

It is important to instruct patients to adhere to dietary instructions and to have blood glucose
and glycosylated hemoglobin tested regularly. During periods of stress such as fever,
trauma, infection, or surgery, medication requirements may change and patients should be
reminded to seek medical advice promptly.

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 ACTOS should immediately
report these symptoms to their physician.

Patients should be told that blood tests for liver function will be performed prior to the start
of therapy and periodically thereafter per the clinical judgment of the health care professional.
Patients should be told to seek immediate medical advice for unexplained nausea, vomiting,
abdominal pain, fatigue, anorexia, or dark urine.

Patients should be told to take ACTOS once daily. ACTOS can be taken W|th or without
meals. If a dose is missed on one day, the dose should not be doubled the following day.

When using combination therapy with insulin or oral hypoglycemic agents, the risks of
hypoglycemia, its symptoms and treatment, and conditions that predispose to its
development should be explained to patients and their family members.

Therapy with ACTOS, 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 ACTOS. Thus, adequate contraception in premenopausal women
should be recommended. This possible effect has not been investigated in clinical studies so
the frequency of this occurrence is not known.
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Drug Interactions

In vivo drug-drug interaction studies have suggested that pioglitazone may be a weak inducer
of CYP 450 isoform 3A4 substrate (see CLINICAL PHARMACOLOGY, Metabolism and
Drug-Drug Interactions). '

Carcinogenesis, Mutagenesis, Impairment of Fertility

A two-year carcinogenicity study was conducted in male and female rats at oral doses up to
63 mg/kg (approximately 14 times the maximum recommended human oral dose of 45 mg
based on mg/m?). Drug-induced tumors were not observed in any organ except for the
urinary bladder. Benign and/or malignant transitional cell neoplasms were observed in male
rats at 4 mg/kg/day and above (approximately equal to the maximum recommended human
oral dose based on mg/m?). A two-year carcinogenicity study was conducted in male and
female mice at oral doses up to 100 mg/kg/day (approximately 11 times the maximum
recommended human oral dose based on mg/m?). No drug-induced tumors were observed
in any organ. '

During prospective evaluation of urinary cytology involving more than 1800 patients
receiving ACTOS in clinical trials up to one year in duration, no new cases of bladder tumors
were identified. Occasionally, abnormal urinary cytology results indicating possible
malignancy were observed in both patients treated with ACTOS (0.72%) and patients treated
with placebo (0.88%).

Pioglitazone HCI was not mutagenic in a battery of genetic toxicology studies, including
the Ames bacterial assay, a mammalian cell forward gene mutation assay
(CHO/HPRT and AS52/XPRT), an in vitro cytogenetics assay using CHL cells, an
unscheduled DNA synthesis assay, and an in vivo micronucleus assay.

_ No adverse effects upon fertility were observed in male and female rats at oral doses up
to 40 mg/kg pioglitazone HCI daily prior to and throughout mating and gestation
(approximately 9 times the maximum recommended human oral dose based on mg/m?).
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Animal Toxicology v ,

Heart enlargement has been observed in mice (100 mg/kg), rats (4 mg/kg and above) and
dogs (3 mg/kg) treated orally with pioglitazone HCI (approximately 11, 1, and 2 times the
maximum recommended human oral dose for mice, rats, and dogs, respectively, based on
mg/m?). In a one-year rat study, drug-related early death due to apparent heart dysfunction
occurred at an oral dose of 160 mg/kg/day (approximately 35 times the maximum
recommended human oral dose based on mg/m?). Heart enlargement was seen in'a 13-
week study in monkeys at oral doses of 8.9 mg/kg and above (approximately 4 times the
maximum recommended human oral dose based on mg/m?), but not in a 52-week study at
oral doses up to 32 mg/kg (approximately 13 times the maximum recommended human oral
dose based on mg/m?). '

Pregnancy :
Pregnancy Category C. Pioglitazone was not teratogenic in rats at oral doses up to 80 mg/kg
or in rabbits given up to 160 mg/kg during organogenesis (approximately 17 and 40 times the
“maximum recommended human oral dose based on mg/m?, respectively). Delayed
parturition and embryotoxicity (as evidenced by increased postimplantation losses, delayed
development and reduced fetal weights) were observed in rats at oral doses of 40 mg/kg/day
and above (approximately 10 times the maximum recommended human oral dose based on
mg/m?). No functional or behavioral toxicity was observed in offspring of rats. In rabbits,
embryotoxicity was observed at an oral dose of 160 mg/kg (approximately 40 times the
maximum recommended human oral dose based on mg/m?). Delayed postnatal
development, attributed to decreased body weight, was observed in offspring of rats at oral
doses of 10 mg/kg and above during late gestation and lactation periods (approximately 2
times the maximum recommended human oral dose based on mg/m?). ‘
There are no adequate and well-controlled studies in pregnant women. ACTOS should
be used during pregnancy only if 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 be used
during pregnancy to maintain blood glucose levels as close to normal as possible.

Nursing Mothers -

Pioglitazone is secreted in the milk of lactating rats. It is not known whether ACTOS is
secreted in human milk. Because many drugs are excreted in human milk, ACTOS should
not be administered to a breastfeeding woman.

Pediatric Use
Safety and effectiveness of ACTOS in pediatric patients have not been established.
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Elderly Use :

Approximately 500 patients in placebo-controlled clinical trials of ACTOS were 65 and over.
No significant differences in effectiveness and safety were observed between these patients
and younger patients.

ADVERSE REACTIONS
In worldwide clinical trials, over 5900 patients with type 2 diabetes have been treated with
ACTOS. In U.S. clinical trials, over 4700 patients have received ACTOS, over 3300 patients
have been treated for 6 months or longer, and over 450 patients for one year or longer.

The overall incidence and types of adverse events reported in placebo-controlled clinical
trials of ACTOS monotherapy at doses of 7.5 mg, 15 mg, 30 mg, or 45 mg once daily are
shown in Table 7.

Table 7
‘ Placebo-Controlled Clinical Studies of ACTOS Monotherapy:
Adverse Events Reported at a Frequency > 5% of Patients Tr ated with ACTOS

Placebo

N=259
Upper Respiratory Tract Infection 8.5
Headache 6.9
Sinusitis 46
Myalgia 2.7
Tooth Disorder 2.3
Diabetes Mellitus Aggravated 8.1
Pharyngitis _ 0.8

For most clinical adverse events the incidence was similar for groups treated with ACTOS
monotherapy and those treated in combination with sulfonylureas, metformin, and insulin.
There was an increase in the occurrence of edema in the patients treated with ACTOS and
insulin compared to insulin alone.

IN A 16-WEEK, PLACEBO-CONTROLLED ACTOS PLUS INSULIN TRIAL (N=379), 10 PATIENTS TREATED
WITH ACTOS PLUS INSULIN DEVELOPED DYSPNEA AND ALSO, AT SOME POINT DURING THEIR THERAPY,
DEVELOPED EITHER WEIGHT CHANGE OR EDEMA. SEVEN OF THESE 10 PATIENTS RECEIVED DIURETICS
TO TREAT THESE SYMPTOMS. THIS WAS NOT REPORTED IN THE INSULIN PLUS PLACEBO GROUP.

The incidence of withdrawals from placebo-controlled clinical trials due to an adverse event
other than hyperglycemia was similar for patients treated with placebo (2.8%) or ACTOS
(3.3%).

In controlled combination therapy studies with either a sulfonylurea or insulin, mild to moderate hypoglycemia, which appears to be
dose related, was reported (see

PRECAUTIONS, General, Hypoglycemia and DOSAGE and ADMINISTRATION,
_Combination Therapy).
In U.S. double-blind studies, anemia was reported in < 2% of patients treated with ACTOS
plus sulfonylurea, metformin or insulin (see PRECAUTIONS, General, Hematologic).
In monotherapy studies, edema was reported for 4.8% of patients treated with ACTOS
versus 1.2% of placebo-treated patients. In combination therapy studies, edema was
reported for 7.2% of patients treated with ACTOS and sulfonylureas compared to 2.1% of

8
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patients on sulfonylureas alone. In combination therapy studies with metformin, edema was
reported in 6.0% of patients on combination therapy compared to 2.5% of patients on
metformin alone. In combination therapy studies with insulin, edema was reported in 15.3%
of patients on combination therapy compared to 7.0% of patients on insulin alone. Most of
these events were considered mild or moderate in intensity (see PRECAUTIONS, General,
Edema).

In one 16-week clinical trial of insulin plus ACTOS combination therapy, more patients
developed congestive heart failure on combination therapy (1.1%) compared to none on
insulin alone (see WARNINGS, Cardiac Failure and Other Cardiac Effects).

Laboratory Abnormalities

Hematologic: ACTOS may cause decreases in hemoglobin and hematocrit. The fall in
hemoglobin and hematocrit with ACTOS appears to be dose related. Across all clinical
studies, mean hemoglobin values declined by 2% to 4% in patients treated with ACTOS.
These changes generally occurred within the first 4 to 12 weeks of therapy and remained
relatively stable thereafter. These changes may be related to increased plasma volume
associated with ACTOS therapy and have rarely been associated with any significant
hematologic clinical effects.

Serum Transaminase Levels: During all clinical studies in the U.S., 14 of 4780 (0.30%)
patients treated with ACTOS had ALT values 2 3 times the upper limit of normal during
treatment. All patients with follow-up values had reversible elevations in ALT. In the
population of patients treated with ACTOS, mean values for bilirubin, AST, ALT, alkaline
phosphatase, and GGT were decreased at the final visit compared with baseline. Fewer than
0.9% of patients treated with ACTOS were withdrawn from clinical trials in the U.S. due to
abnormal liver function tests.

In pre-approval clinical trials, there were no cases of idiosyncratic drug reactions leading
to hepatic failure (see PRECAUTIONS, Hepatic Effects).

CPK Levels: During required laboratory testing in clinical trials, sporadic, transient elevations
in creatine phosphokinase levels (CPK) were observed. An isolated elevation to greater than
10 times the upper limit of normal was noted in 9 patients (values of 2150 to 11400 IU/L. Six
of these patients continued to receive ACTOS, two patients had completed receiving study
medication at the time of the elevated value and one patient discontinued study medication
due to the elevation. These elevations resolved without any apparent clinical sequelae. The
relationship of these events to ACTOS therapy is unknown.
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OVERDOSAGE
During controlled clinical trials, one case of overdose with ACTOS was reported. A male
patient took 120 mg per day for four days, then 180 mg per day for seven
days. The patient denied any clinical symptoms during this period.

In the event of overdosage, appropriate supportive treatment should be initiated according
to patient’s clinical signs and symptoms.

DOSAGE AND ADMINISTRATION
ACTOS should be taken once daily without regard to meals.

The management of antidiabetic therapy should be individualized. Ideally, the response
to therapy should be evaluated using HbA,. which is a better indicator of long-term glycemic
control than FPG alone. HbA,. reflects glycemia over the past two to three months. In
clinical use, it is recommended that patients be treated with ACTOS for a period of time
adequate to evaluate change in HbA. (three months) unless glycemic control deteriorates.

Monotherapy _

ACTOS monotherapy in patients not adequately controlled with diet and exercise may be
initiated at 15 mg or 30 mg once daily. For patients who respond inadequately to the initial
dose of ACTOS, the dose can be increased in increments up to 45 mg once daily. For
patients not responding adequately to monotherapy, combination therapy should be
considered.

Combination Therapy

Sulfonylureas: ACTOS in combination with a sulfonylurea may be initiated at 15 mg or

30 mg once daily. The current sulfonylurea dose can be continued upon initiation of ACTOS
therapy. If patients report hypoglycemia, the dose of the sulfonylurea should be decreased.

Metformin: ACTOS in combination with metformin may be initiated at 15 mg or 30 mg once
daily. The current metformin dose can be continued upon initiation of ACTOS therapy. Itis
unlikely that the dose of metformin will require adjustment due to hypoglycemia during
combination therapy with ACTOS.

Insulin: ACTOS in combination with insulin may be initiated at 15 mg or 30 mg once daily.
The current insulin dose can be continued upon initiation of ACTOS therapy. In patients
receiving ACTOS and insulin, the insulin dose can be decreased by 10% to 25% if the patient
reports hypoglycemia or if plasma glucose concentrations decrease to less than 100 mg/dL.
Further adjustments should be individualized based on glucose-lowering response.

Maximum Recommended Dose ' .
The dose of ACTOS should not exceed 45 mg once daily in monotherapy or in combination
with sulfonylurea, metformin, or insulin. '

Dose adjustment in patients with renal insufficiency is not recommended (see CLINICAL
PHARMACOLOGY, Pharmacokinetics and Drug Metabolism).

Therapy with ACTOS should not be initiated if the patient exhibits clinical evidence of
" active liver disease or increased serum transaminase levels (ALT greater than 2.5 times the
upper limit of normal) at start of therapy (see PRECAUTIONS, General, Hepatic Effects and
CLINICAL PHARMACOLOGY, Special Populations, Hepatic Insufficiency). Liver enzyme

10
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monitoring is recommended in all patients prior to initiation of therapy with ACTOS and
periodically thereafter (see PRECAUTIONS, General, Hepatic Effects).

THERE ARE NO DATA ON THE USE OF ACTOS IN PATIENTS UNDER 18 YEARS OF AGE; THEREFORE, USE
OF ACTOS IN PEDIATRIC PATIENTS IS NOT RECOMMENDED.

No data are available on the use of ACTOS in combination with another thiazolidinedione.

HOW SUPPLIED ' :
ACTOS is available in 15 mg, 30 mg, and 45 mg tablets as follows:

15 mg Tablet: white to off-white, round, convex, non-scored tablet with “ACTOS” on one side,
and “15” on the other, available in:

NDC 64764-151-04 Bottle of 30

NDC 64764-151-05 Bottle of 90

NDC 64764-151-06 Bottle of 500

30 mg Tablet: white to off-white, round, flat, non-scored tablet with “ACTOS” on one side, and
“30” on the other, available in: '
NDC 64764-301-14 Bottle of 30
NDC 64764-301-15 Bottle of 90
NDC 64764-301-16 Bottle of 500.

45 mg Tablet: white to off-white, round, flat, non-scored tablet with “ACTOS” on one side, and
“45” on the other, available in:

NDC 64764-451-24 Bottle of 30

NDC 64764-451-25 Bottle of 90

NDC 64764-451-26 Bottle of 500

STORAGE '

Store at 25°C (77°F); excursions permitted to 15-30°C (59-86°F) [see USP Controlled
Room Temperature]. Keep container tightly closed, and protect from moisture and
humidity. :

Rx only

Manufactured by:
- Takeda Chemical Industries, Ltd.
Osaka, Japan

Marketed by:

Takeda Pharmaceuticals America, Inc.
475 Half Day Road

Lincolnshire, IL 60069

and :

Eli Lilly and Company

Lilly Corporate Center

Indianapolis, IN 46285

11
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ACTOS® is a registered trademark of Takeda Chemical Industries, Ltd. and used under
license by Takeda Pharmaceuticals America, Inc. and Eli Lilly and Co.

All other trademark names are the property of their respective owners.

5012100-06-R Revised November 2003
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MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES

Public Health Service
Food and Drug Administration
Center for Drug Evaluation and Research

DATE:  November 26, 2003

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

TO: NDA 21-073/5-020
" Actos (pioglitazone HCI) tablets
Combination use of the 45 mg dose with insulin, metformin, and sulfonylurea

SUBJECT: sNDA review issueé and recommended action

.Background

With the original approval of Actos in 1999, three dosage strengths, 15 mg, 30 mg, and 45 mg,
were available for use as monotherapy in DM2. Only the 15 mg and 30 mg doses were approved
for use in combination with other antidiabetic medications. This supplement includes the results
of three separate 6-months studies of Actos 30 and 45 mg in combination with insulin,

metformin, and sulfonylurea respectlvely In addltlon the results of two drug-drug interaction
studies were submitted.y ——----""""-"--" o
} N . Changes to the labeling were proposed in multiple sections of the
package insert, notably in Clin Pharm, Warning, Precautions, and Dosage and Administration.
Additionally, based on the preponderance of clinical trial evidence, the sponsor proposes
removing the recommendation for g2 month LFT monitoring during the first year of therapy,

such that it now be recommended to check LFTs at baseline and periodically thereafter per

‘clinical judgment. Drs. Misbin, Pian (OB) and Lao (OCPB) have conducted thorough reviews.

This brief memo summarizes the basic conclusions of Dr. Misbin’s review and lists the essence

- of the 'labeling changes to be approved at this time.

Clinical Efficacy and Safety

As above, three separate studies comparing the safety and efﬁcacy of Actos 30 vs. 45 mg in .
combination with, individually, insulin, sulfonylurea, and metformin, were conducted. These
studies were designed as superiority trials. Treatment group sizes were approximately 350
patients in 2 trials, and 415 patients in the metformin trial. With regard to efficacy, first of all,
the mean effects (change from baseline in HbAlc) with 30 mg in combination with the three
other therapies were consistent with the results of the trials reviewed as part of the original NDA.
In all three trials, the efficacy of 45 mg was modestly superior (an additional lowering of 0.12-~
0.29 HbAlc percentage units) to that of 30 mg, though the difference was statistically significant
only for the combination with insulin. Nevertheless, the results support reasonable expectation
of a variable but real incremental lowering of HbAlc¢ (i.e., improvement in glycemic control)

~ with an increase in daily Actos dose from 30 to 45 mg in patients treated with the combinations

of Actos plus either insulin, metformin, or SFU.

NDA # 21-073/3-020

Drug: Actos

Proposal; combination therapy w1th 45 mg dose other changes to labeling
11/26/03 .
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With regard to safety, not unexpectedly, with Actos 45 mg compared to 30 mg, there were slight
further reductions in hemoglobin concentration, increased reporting of adverse events of CHF
(total at 45 mg under 1%), and increased incidence of lower limb edema (variable relative to 30
mg across the trials, total at 45 mg ~15%). There were no new findings with regard to hepatic
safety, and no additional reporting of hypoglycemia. Weight gain with 45 mg was greater than
with 30 mg (~1 kg difference). N

Dr. Misbin concludes that the 45 mg dose may be appropriate in combination with other
antidiabetic drugs for patients not achieving adequate glycemic control on Actos 30 mg as part of
the combination. I concur. The increased risk of fluid retention/edema, CHF, the reduction in
Hgb and increased weight all need to be considered in the decision to increase Actos dose,

" whether as monotherapy or combination therapy. All the above side effects are monitorable. In

the vast majority of patients, fluid retention is manageable with salt restriction, diuretics, and/or
reduction in TZD dose.

Labeling
Changes to:
¢ (Clinical Pharmacology, Drug-Drug Interactions regarding the extent of changes in PK of
ethinyl estradiol in conjunction with Actos.
e Clinical Pharmacology, Clinical Studies regarding the efficacy results of the new studles
of Actos 30 and 45 mg in combination with other agents.
e Warnings, Cardiac Failure and other Cardiac Effects to enumerate the results with regard
to reporting of CHF as a serious AE.
e Precautions, Edema to state the apparent dose-relatedness of the incidence of edema in .
associations with Actos use.
e Precautions, Weight Gain to add information from the current studies to table 6
summarizing the effects of Actos on weight. : :
e Precautions, Hematologic to add a statement on the apparent dose-relatedness of the
effect of Actos on hemoglobin concentration.
e Precautions, Hepatic effects and Information for patients regardmg monitoring of LFTs in
the first year
e Adverse Reactions to change the numbers of patients treated in controlled trials of Actos,
to add information on mild to moderate hypoglycemia, and to amend information on
laboratory abnormalities observed in patients treated with Actos.
¢ Dosage and Administration to imply that the 45 mg dose may be used in combination
with SFU, metformin, or insulin.
Blopharmaceutlcs
As above, minor changes to labeling.
Pharmacology/T oncology
No new data
Chemistry/ Microbiology
No new data.
DSI/Data Integrity
No inspections conducted

NDA # 21-073/5-020

Drug: Actos

Proposal: combination therapy with 45 mg dose, other changes to labehng
11/26/03



Financial disclosure :
The financial disclosure information is in order per Dr. Misbin’s review.

Recommendation _
Approval with labeling changes as finalized with sponsor on 11-26-03

NDA # 21-073/5-020

Drug: Actos »

Proposal: combination therapy with 45 mg dose, other changes to labeling
11/26/03
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The label should be updated regarding risk of congestive heart failure,” 7 <

Executive Summary
1 Recommendations:

The results of the new trials show that 45 mg of Actos is more efficacious than 30 mg in
insulin-treated patients, but may to be associated with more congestive heart failure. The
higher dose may be appropriate in some patients depending on individual circumstances.
In metformin-treated patients, the larger dose probably had somewhat more efficacy but
was also associated with more edema. Congestive heart failure was not reported in
metformin-treated patients, perhaps because patients likely to develop CHF should not
generally be treated with metformin because of the fear of lactic acidosis. In SFU-treated
patients, the larger dose did not improve efficacy but was associated with more edema
and CHF. The proposed label does not recommend the 45 mg dose for combination
therapy in the dosage and Administration section. Instead, the Sponsor has apparently
chosen (wisely in my judgment) to present the data from the three new trials without

~ seeking a specific indication for the 45 mg dose. This lets physicians and patients can

decide for themselves if the higher dose is appropriate.

tumors and liver injury.

I Summary of Clinical Findings

Actos was originally approved in doses of 15 mg, 30 mg, and 45 mg. The 45 mg dose
was approved only for monotherapy. For combination therapy, no data existed for doses
higher than 30 mg. The Sponsor has submitted results of three trials comparing 30 mg

-~ and 45 mg in combination with insulin, sulfonylureas (SFU), and metformin (MET)

respectively. These trials were 24 weeks in length, as opposed to the 16 week trials of
combination therapy in the original NDA. As shown below, the mean change in HbAlc
and FPG was greater at 45 mg than 30 mg in all trials, but the difference between the two
doses was not always statistically significant.

Changes in HbAlc and FPG when 30 mg or 45 mg of Actos is used in combination with
Insulin, Sulfonylureas (SFU) and Metformin (MET): Change at 24 weeks for ITT

HbAlc,% - FPG, mg/dl
Insulin SFU MET Insulin | SFU MET
30 mg -1.17 -1.55 -0.80 -32 -52 -38

45 mg -1.46* -1.67 -1.01 -46* -56 -51*




Trial 343 - Actos with Insulin:

Significant reductions from baseline HbAlc, FPG and insulin doses were observed in
both groups. There was a small difference in favor of 45 mg with respect to reduction in
HbAlc, FPG, and insulin dose. Reporting of edema and hypoglycemia were the same at
both doses. Decreases in hemoglobin were slightly greater at 45mg. Mean rises in CPK of
12-13% were similar at both doses.

30mg (n=345) 45mg (n=345)
HbAlc, % units -1.17 v -1.46*
FPG, mg/dl _ -32 -46*
Insulin dose, units -4.5 -7.3
Triglyceride,% ' -4.7 59 .
FFA mg/dl -0.94 -2.13%*
Hypoglycemic events 44% : 48%
Lower limb Edema 13.6% - 13.9%
Hemoglobin g/dL -0.40 -0.55
Congestive Heart Failure 0.3% 0.9%

(as serious adverse event)
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- Trial 341- Actos with sulfonylureas (SFU)

This was a 24 week trial of 30-mg vs 45 mg of Actos in patients who had been on a stable
dose of an SFU for at least 30 days at screening. Randomization was preceded by a run-in
of 2-4 weeks. During the trial, patients were instructed to alter their dose of SFU. Mean
HbAlc at baseline was 9.82% in the group randomized to 30 mg and 9.86% in the group
randomized to 45 mg,

There was no difference between 30 and-45 mg with respect to reduction in HbAlc, FPG,
or triglyceride. However, weight gain appeared to be somewhat greater at 45 mg than on
30 mg. Reporting of hypoglycemic events (mostly mild) was the same at both doses.

One patient discontinued because of CHF at 30 mg and three patients at 45 mg. Reports
of edema were greater at 45 mg than at 30 mg. Decreases in hemoglobin
and shift in CPX from normal to elevated were similar at both doses.

© 30mg (n=351) 45mg ( n=351)

HbAlc, % units -1.55 -1.67
FPG, mg/dl ' -52 -56
TG,% ‘ -9.6 -5.7
Body weight, kg 43 5.6
Hypoglycemic events 46% 49%
Discontinuation

CHF 0.3 0.9

Edema 0.0 0.6,
Lower limb Edema 5.7% 12.3%

Hemoglobin g/dL -0.49 -0.68



Trial 342 - Actos with Metformin

This was a double; blind study comparing 30 and 45 mg of Actos in patients who had
been on stable dose of metformin for at least 30 days The duration of blinded therapy was
24 weeks. This was preceded by a one-week single blind placebo run-in. Patients
continued their previous dose of metformin during the study. This dose averaged 1700
mgfj -~ — and 1500 mg for<; ’ Antidiabetic medications other
than metformin (54% of patients) were discontinued at screening. '

30mg (n=411) 45mg (n=416)
HbAlc, % units -0.80 -1.01
FPG -38 -51%*
Triglyceride, % -7 -13*
FFA, mg/dl 2.5 -3.7*
Bodyweightkg 144 - 331
Lower limb Edema 12.9% 11.3%
Hemoglobin g/dL -0.37 ; -0.55

Update on Safety

Congestive Heart Failure/Edema — The results of the new studies show a dose-dependent
increase in edema/congestive failure with Actos.

Hepatic Safety — Results of new studies fail to demonstrate any risk to the liver from
taking Actos. : »

Anemia - The results of the new studies show a dose-dependent decrease in hemoglobin
and hematocrit, - ' '
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Review:
I Iﬁtroduction and Background

Actos (pioglitazone) was approved in July 1999. Although three dosage strengths were
approved, 15, 30, and 45 mg, only the 15 and 30 mg doses were labeled to be used in
combination with other antidiabetic medications. The 45-mg dose was labeled for use as
monotherapy only. As a condition of approval, Takeda made a phase 4 commitment to
perform trials comparing 30 mg and 45 mg of pioglitazone in combination with insulin,
sulfonylureas (SFU) and metformin.

This submission contains results from three controlled clinical trials of 30 vs 45 mg
of pioglitazone in combination with insulin, sulfonylureas (SFU) and metformin.

Additional safety data were also submitted regarding the risk of liver abnormalitesand -
~ exacerbation of congestive heart failure (CHF).

1 Clinically relevant findings from review from other disciplines - ﬁA-
10 Pharmocokinetic and Pharmacodynamics NA

v Description of Cﬁﬁcal Sources — electronic submissions

v Clinical Review Methods

Regulatory statements regarding submission of documents

The Sponsor submitted debarment and financial disclosure documents on January 24,
2003. Ihave examined these documents and found them to be acceptable. The debarment
statement indicated that had not and will not use the services of any person debarred
under section 306 of the Federal Food, Drug and Cosmetic Act.

The following financial disclosure information has been signed 11/11/02 and submitted

January 24, 2003: .

1 Form OMB No. 0910-0396. The applicant certifies that Takeda has not entered
into any financial arrangement with the clinical investigators named in the lists
included in the. NDA whereby the value of compensation to the investigator could
be affected by the outcome of the study.

2 The applicant further certifies that none of the listed clinical investigators
disclosed a proprietary interest in the product or an equity interest in Takeda.
below. :

3 The applicant certifies that no listed investigator was the recipient of other

payments such as honoraria, consultation fees, research grants, or compensation
in the form of equipment
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VI Review of Efficacy

Study 343 — Actos plus insulin.

- This was a 24 week, randomized, double blind trial of 30 mg vs 45 mg of Actos in

patients who had been on a stable dose of insulin for 30 days. Randomization was
preceded by a 2-week screening period and one-week placebo lead-in. Oral antidiabetic
agents, if present, were discontinued at screening.

The median dose of insulin at baseline was 60 units. Subjects were not allowed to

- increase their insulin dose but were allowed to decrease the insulin dose if necessitated by

safety concerns. Patients were 55% male, mean age 56 years, 64% white, Mean height _
171 cm, mean weight 97 kg. Mean HbA ¢ at baseline was 9.86% in the group
randomized to 30 mg and 9.71 in the group randomized to 45 mg. The trial medication
was Actos 30 mg with Actos 15 mg or Actos 15 mg placebo. The dose was given without
reference to time of day,

Summary of major findings:

Significant reductions from baseline in HbAlc, FPG and insulin dose was
observed in both groups. There was a small difference in favor of 45 mg with respect to
reduction in HbAlc, FPG, and insulin dose. Reporting of edema and hypoglycemia were
the same at both doses. Decreases in hemoglobin were slightly greater at 45mg. A mean
rise in CPK of 12-13% was similar at both doses.

30mg (n=345) 45mg (n=345)
HbAlc, % units -1.17 -1.46*
FPG, mg/dl -32 -46%*
Insulin dose, units -4.5 : -7.3
Triglycenide,% -4.7 -59
FFA mg/dl -0.94 -2.13%.
- Hypoglycemic events 44% 48%
Lower limb Edema 13.6% ' 13.9%
Hemoglobin g/dL -0.40 -0.55
" Congestive Heart Failure ~ 0.3% 0.9%

(as serious adverse event)
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Efficacy:

As shown in the following table, there were significant reductions in HbA lc observed in
both groups by week 4. From week 8 and beyond the reduction was greater at 45 mg
than at 30 mg. The statistically significant ( p<0.05) reduction from baseline is indicated
by “c” and greater reduction at 45 than at 30 mg is indicated by “d”

Table 114.1.1.1:  Mean Values and Least Squares lfean Change From Baseline for HbAsc
{%) by Visit (LOCF) «. [TT Population
Least Squanes Mean Change
Mean Values (%) from Baseline (%)
30mg QD A5mg QD 30mg QD . 45 mg GD .
Pioglitazone + Pioglifazone + Pioglitazone +  Pioglitazone + s
fnsulin Insulin Insufin Insulin
Visit {N= 345} (N= 345) {N= 345) {N= 345)
Baseline
N 328 328 azs 328
Mear/l S Mean 9.87 9.69 Q86 968
SE - - - - - poge - oe# - - 0g8s T " 0pE5"
Veek 4 : -
Nt 324 235 324 325
MeaniL.S Mean 9.35 9.14 -0.49° -0.55%
Change |
SE 0.087 0.078 0.044 0.044
Week 8 . .
ne a3z 328 327 328
Meant S I3ean B.95 B.60 -08%° ~1.08~
Change
SE : 0.096 0.080 0.062 0.062
Week 12
NP 328 328 328 328
Mean/t.S Mean 866 8.20 R 1387
Change
SE ) 0.090 0.084 0.070 0.070
\Week 16
N® 328 328 328 328
Meant.5 Jdean 861 8.18 2.26° 151
Change .
SE 0.09¢ 0.087 0.075 0075
Week 20
N - 328 - 328 328 328
Mean/LS Mean 8.60 8.7 1.23° .1.50%
Change
SE 0.084° 0.589 0.077 0.078
Week 24 {Endpainty .
[Nig 328 328 328 328
MeanlLS Mean B65 823 447 ~4.45674
Change
SE 0.095 0.052 0.080 0.081

Consistent with the data for HbAlc, FPG decreased in both arms. From week 4 and
beyond the reduction was greater at 45 mg than at 30 mg.

Based on a response of at least 30 mg/dl reduction in FPG, the response rate was 62% at
45 mg vs 56% at 30 mg.
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Table 11.4.4.24:  Mean Values and Least Squares Mean Change From Baseline in
FPG (mgidL) by Visit (LOCF)— [TT Population ‘
) Least Squores Mean Change
Mean Values {mg/dL) from Baseline {mg/dlL}
30mg GD 45 mg QD 30 mg QB 45 mg QD
Ploglitazone + . Ploglitaz L Pioglit +  Pioglitazone +
insulin Insulin nsuii nsuli
Visit {N=345} {N=345) {1=345) {4=345)
Baseline ]
N 325 327 , 325 327
leardLS Mean 4995 1872 2018 1885
SE 397 3.82 408 407
Week 4 .
N 310 304 310 304
Mean/LS Mean 1939 1525 -33.0° ~45.0°¢
Change
SE 4.07 368 383 377
Week 8
N® 322 324 322 ’ 324
Meant S Mean 158.9 144.9 39.8° 5325
Change
SE 382 3.66 a7s 72
Wee% 12 .
b T T 2324 oaze - .2 S
MeaniL S Mesn §58.6 148.2 4087 -51.0%
Change
SE . 372 3.65 366 364
Waek 18 i
N* 335 327 325 az7
Mean’LS Mean 1613 149.8 ~36.6° -4g.4™
Change
SE 3.93 373 3.8 a8z
‘Wlesk 20
N 325 a27 325 - 327
MeandL S Mean 166.0 153.4 -36.8° 44,19
Change
SE 391 292 397 3.95
Week 24 {Endpcingy
N® 325 az7 325 327
Mean't S Mean 185.6 1518 -31.8° -45,8%¢
Thange
SE 388 3.8 495 403
) {continued}

The mean insulin dose was about 69 units in both groups. Patients were required to
maintain their insulin dose during the study except for reductions allowed for safety. At
endpoint there were small but significant reductions in insulin dose in both arms. The
reduction at 45 mg of 7.3units was greater than the reduction at 30 mg of 4.5 units. Mean
body weight at baseline was 98.4 kg in the 30 mg arm and 96.3 kg in the 45 mg arm. At
endpoint the increase in body weight was 3.5 kg in the 30 mg arm and 4.3 kg at 45 mg.

Lipids

Decreases in triglycerides and HDL cholesterol were greater at 45mg than at 30 mg but
the differences between 30 and 45 mg were not statistically significant. However, the

10



reduction in free fatty acids was greater at 45 mg than at 30 mg. These results are shown
in the following tables. For other lipid classes, there was no difference between 30 and 45
mg.

Table 11.4.1.3.1:  Mean Values and Least Squarcs Mean Percent Change from Basefina in.
Triglycerides (mg/dL) by Visit (LOCF) ~— ITT Population
Least Squares Mean % Change
ean Values {mg/dL) from Baseline
30myg QD 45mg Qb 30 mg QD 45 mg QD
Pioglitazone + Pioglitazone + Ploglitazone +  Pioglitazone 4
fnsulin Insulin Insulin Insulin
Visit: {N=345) {N=345) {N=345) (N=345)
Baseline .
N° 305 200 305 290
Mean/tS hean 2046 4789 203.7 1802
SE 40.00 .9.85 10.48 10.72
eek 12 . ... L - L R
(g 2¢3 276 203 276
MeawtS Mean % 19 95
Ch 466.9 138.1 8.5% 422
SE 565 541 225 241
Week 24 {Endpoint)
Nt 305 290 305 250
Mean/LS fhean % 1717 1538 47 509
Change .
SE 6.3 1.49 278 2493
Wyeek 24 (Endpainf)
LS Mean
Difference® ) 119
5% Qondidence m e - -
Table 11.4.1.5.1: fAean Values and Least 8q Mean P t Change from Baseline $n
HDL-Cholesfernl {mg/dL} by Visit {LOCF) - ITT Population
Least Squares Mean % Change
Mean Values (mgidL) from Baseline
30mg QD #5 mg QD 30-mg QD 45 mg QD
Pioglitazone + Pioglitazone + Pioglitazone +  Pioglitazone *
insulin: Insulin . Insulin Insulin
Visit {N=345) {N=345) © {N=345) {N=345)
Baseline
n? 305 290 305 200
MeaniLS Mean 406.5 422 409 4232
SE 0.36 073 074 076
Weex 12 ‘
NE 203 275 293 275
MeaniLS Mean % -
Change 44.5 465 11.5° 13.3
SE 074 077 118 125
Week 24 (Endpoinf)
nt 305 290 205 296
MsaniLs Mean % N " "
Change 4338 485 87 13.0
SE 0.73 0.58 1.18 1.24
.| Week 24 {Endpainf) :
LS Mean
Bifference? _ 335
95% Cornfidence . =
Intervat {0460, 6.71)

11
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Table 11.4.1.8.1:  Mean Values and Least Squares Mean Change from Basoline in FFA
{mgidL} by Visit (LOCF) —ITT Population
Least Squares Mean Chango
Mean Values {mg/dt) from Baseline (mg/dL}
30 mg QD 45 mg QD 30mg @D A5mg QD
Piogitazone + Pioglitazono + Pioglitazona+  Pioglitazone +
Insufin Insulin Insulin Insulin
Visit {N=345) {N=345) {N=345) {N=345)
Baseline
N° 20% 2684 291 284
Mean/LS Mean 13.66 < 1318 13.99 13.26
SE 0405 G.415 0.436" 0.445
Weeh 12
N® 261 263 251 263
Ena ean 125 10.44 247 2P
SE 0.395 0.332 0.385 0.399
Week 24 (Endpointy .
N® 201 284 291 284
gg:g’g‘-es Mean 1223 10.94 -0.54° 2.13%
e SE.ai e 04N .. . ..:0388 ... - . ..0R8F. - .. ..030
Week 22 (Endpeint)
Elf)?ﬂ:!r?ge“ ~3.98
95% Conlfidencs
Intzrval (:2.20, -0.17)

12



Trial 342 — Actos with metformin

This was a 24 week double blind study preceded by a two week screening period and one
week placebo run-in. Patients were not allowed to adjust their dose of metformin during
the study and continued their previous dose. This dose averaged 1700 mg for

——  and 1500 mg forr —~— Antidiabetic medications other than
metformin (54% of patients) were discontinued at screening.

Patients had a mean age of 53, 58% male, 65% white, 19% black, and 14% Hlspamc
mean weight 95 kg, mean BMI 32.4

Efficacy:
As shown in the tables and figures that follow, HBA1c fell in both groups. The mean

change at 45 mg was slightly greater than at 30 mg ( -1.01 vs —0.8) but the difference did
not quite achieve statistical significance. However, the reduction in FPG was statistically

greater at 45 mg than at 30 mg.
HBAlc:
Tablg 114.1.4.1:  Mean Values and LaastSquxras Mean Change From Basedine tor Hhmc i%)
by Visit {LOCF) - [TT Population
‘Lenst Squares 2§ean Change
Mean Values (%} trom Saseline (A7)
36 mg OB 45 mg OO |mgas 45mg Qb
* Hea + #Zroglitazone+  PRioy e+
nghlfl:,zolm;ne m:!%ll‘mz::: .?lge u?:n h'lge”mn
Visit {N=411) {N=4186) {N=411) {N=418)
Esszline
i L.l e 300 388
MeantS Mean .80 %53 838 9.8%
&E B.o77 Q077 0079 2078
Week & .
34 35 a4 354
MaantS Mean
Changs &0¢ £.20 062 oo
ki : 0656 2081 8047 2045
\hiaaxh
N 262 Al 399 358
HeanLs Magn
Chenge &r3 5.58 L1 -0z
sE v.deg 008 0.058 0.8
Weex 12
N . 4to 368 400 298
MeanLS Maso )
Change $48 %23 -£5.55* -s.60*
SE 0.104 {.198 L850 £.088
Weak 16
W dop 38 %00 ass
BVeat S Maea '
Chamge 4285 298 2s52* -5.85*
s& R.10% Q165 0487 &.085
Week 20
n 00 238 480 g8
MeanlLs Mean
Change: 817 &84 275" -0.97*
SE 0166 0.112 fXvzerd 8,081
Waek 24 {Esdyoict :
N 456 88 400 348
HeanLs haan .
Chenge &40 888 3.80% i
SE 0,108 8114 200 2,003
L Y

13
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Tahlte 11,4445  Maan Values and Least Squares Bean Change From Baseline for Hbiy- %)
by VisiE{LOCF} — ITY Popul ’

aton

#ean Values (i}

Least Squares tdean Change
from Basefine (%)

30 mg 45 45 mg GO
Pioglinzone + Ploglitazone +

B mg b 45mg &p
Flogittnzone+  Pioglitazone +

Metformin
Visit {R=411} {N=415) {N=41) {N=415)
Weak 24 {Endooint}
ESMear |
Ditterence” 021
6% Cealidencs:
Inteeval (-3.47, 0,05}

: Signifisant chaage from beseting {p0.85), bessd on a paired tteet.
Nat fing i ibjects whe had B basséne vahte an4 etivazt one peat-baseling value,

N st a post-baseling vick indides jeots aho had a b

vBlr and a value forhat visit.

* Dilfarence betwvesn the 45 mg QD pisgitarona grou and 30

mg-QD plotazone greup i least

Figure 11.4.7.3.1: Mean HbAy. {55 by Visit {LOCF} — 19T Populaion

‘Sromle—) B8 3 my+ MnBarrie

haad § 3 ]
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Fasting Plasma Glucose:

Table 11.4.4.2.1:  MeanValues and Least Squares Mean Change From Baselfnein
FPE (mgidl) by Visit {LOCF) — ITT Population
Least Squares Kean Change
Mean Values {mpfdly . tiom Basefine {mgidt)
3vmg QD 4S mg QD 30 mg A0 45 mpg QD
Poglitszone &  Pjoghtazone + Ploglitazone +  Fioglitazone +
Atetformin Metformin Hetformin Metformin
Visit [N=411) {N=416) (ti=411) [N=435)
Besslinz
o =] 238 288 233
MesehS Nean 233.7 2330 2325 2321
8& 348 843 345 344
Waek 4 )
N’ 28 ws B 3m3
Meanih Mean
Change 225 2035 Eot Bk
SE . 385 EX- 236 22
Vaul .
o k314 ee ] 306
Yieant S Masn
Change 2008 193.5 2200 ~2.18>
-3 353 245 248 242
Mieak12 v
CONE wr 360 3y? 366
HasnlS Mean )
Chemga - ¢ iBBGTTT T T esdeT T T WY 0 oassE |
5= 8.53 347 268 258
Bleek 16 '
! 388 390 03 338
MounfS Mest ’
Change 1637 1wy 449" 4934
-3 . 2151 3.55 278 a7¢
Waek 26
Nt 208 EC 308 gy
Meanls Meen -
Change TR 1833 g3t -18.4%%
s= 484 358 284 241
¥ya22k 24 {Endpoiat.
o =8 200 308 s
" Moants Mesn .
hanye 1953 1823 -ae2* BT
S8 .67 .57 291 288
Toord
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Table 1.44.2.9:  ¥ean Values and Least Squares Mean Change From Baseline in
FPG {mgidLj by Vislt (EOCF} — EYT Population
Least Squares Mean Change
Aean Valyes {mg/dLy from Baseline {mgfdL)
30 mg b 45 rg 86 38 mg Qb 45 mg Ay
Pioptazane + Ploglitazone + Ploglitazone+ . Pioglitazone +
Stetformin S¥etformin Ietformin Mettormin
Viskt {R=411) {N=418) [imaz) {N=416)
Waak 24 1Erdoolnt)
15 Meen
Differance” 12,47
554 Confidence
sntena! 2051, 4.463)

“ Signifizant chenge kom basaline ipad.06), bacad on o puired H4zat.

 Significanty &ifzeant fom 50 mg pioghazone (pafl 651,

© N ot bezelina 4 jectzwhohad a ine valuz and atleast one post-bassing valie.

€ 1t atapost fine visitincludes suks who Bad 3 basaline valus and 2 velua for that visit,

¥ Cifievatice babveen e 45 my OO piogitazsns group ang 30 mg GO pingRazone graup i lsast,
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Figuza 11.44.2.1: Nean FRS (mgldL) by Visit (LOCE) — ITT Population

Efficacy subsets:

114281 By Gender

The mean decreases from baseline in HbA,, and FPG were larger for females than
males in both treatment groups. HbA,, decreased by 0.62% In males and 1.06% in
females in the 30 mg QD pioghtazone group, and by 0.76% in mates and 1.37% in
females in the 45 mg QD piogltazone group. FPG decreased by 34.1 mofdl in rales
and 44.5 mgidL In females in the 30 mg QD pioglitazone group, and by 45.7 mg/dL in
males and 56.8 mgfdb in females in the 45 mg QD pioghtazons group.

Metformin dose

In subjects taking less than the median total daily dose of metformin at study entry,
meah decrease from baseling to endpoint in HbA. was 1.02% inthe 30 mg QD
ploglitazone group and 1.22% in the 48 mg QD pioglitazone group. In subjects taking at
least ihe median fotal daily dose of mefformin at study entry, mean decrease from
basgline 1o endpoint in HbA,. was 0.61% in the 30 mg QD pivglitazone group and 0.84%
in the 45 mg QD pioglitazone group.
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The reduction in triglycerides was greater at 45 mg than at 30 mg. Otherwise there were
no differences among the lipid classes.

Table i1.4.13.4;  Mean Values and Least Squares dean Percent Chasge from Saseline in
Triglycetides (mg/al) by Visit {LOCF) — ITT Popuiation
’ Loast Squaves Mean % Change
Nean Values (mgidL) m Baseline
3mg QD 451:14;0]) aomgQD 45 mg QD
Fiogh -+ Piogll + Pioglitazone +

’ Metformin Metlormln Hetformin Netforstn
Visit {N=411) {N=416) {H=41%) {N=415)
Basafing

W rid e 371 23

eant S Mean 238% 2432 2334 2449

&= 875 %60 8.83 g87
Waak 142 : .

e T T 381 367

Yount 8 Masn %

Change FRL T B8 80 354>

53 832 8.41 187 144
‘Plask 24 {Endpointt

W : 7t % A I 289

Aeanis Measn %

Comge . mma a8 B >

8E 3% 5.82 Av 2 18
Wiaak 24 {Endpoinft

L3 Masn

Difiarence® _ £z

$5% Coafidenca ;.

Intezyal (<31.97, -0.£2)}
* Signi e tem {p<h. 05), bassd on 8 palred 1Asst.
T \gnif y from 30 m piogh (psD.O%x .
¥ N at besaline ncludes subjects whe hied 65 value aind 8t lesst on pest-baseline vakue.

¢ Nata pest-Basaling vl&;mch.mbsungecn w/ho bad abazaline velua ead avalue for ez vk,
* Diffarance batwesntha 45 mg QD plogiazona group snd 30 mg-QD plogiitazone greupin least
sRuares mpes percent chengs from beseding,
Nats: Acodel for baselins is basad an b twn-waly ANCGVA.with affects far pooled center and taatast
Hodal tor chenga from baseins is kased on 8 tem-way ANCOVA 26t slests for pooied cendar,

rastennns mand mandad anctar b Iraasans Iaramntlan, nn fumbar A hesalan svekis wa w ascadnbe
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Trail 341 - Actos with sulfonylureas (SFU’s)

Table 1£4.£.1.0: Mean Values and Least Squares Biean Thange From Basellne tor b/ (%}
by Visit {LOGC#) — ITT Popuiation
Least Squares Mean Change
t4ean Vatues {44} from Baseline 5
30 mg QD 45mg D 30 mg Qb 45 mg QD
Pioglitazone + Ploglitazone + Ploglitazone +  Ploglitazone »
Sutfonyl Sulfonyh Salfony Sulfonyk
Visit {N=381} {N=351) P=351) {=351)
Basaling B
N e 2% 3z0 832
oS Masn 81 G883 bk a8s
3£ 6o 0.080 0082 a.083
Wazk &
N w7 228 aar 328
Mepalla Maan
Crange 642 S48 -6 -g.38¢
§E 0.084 £.089 D.048 £.046
Wazks
W 48 Wz 340 a3z
T Measds Moan T ’ o v : '
Change 8.9 830 -by2e GHRY
k>4 £.088 0.092 0057 5.066
Week 2
53 249 pxv 4 k] a3z
Moo S Masa
Change 8.63 247 -1254 -1.38%
SE . 0.0 0088 0078 5077
Wesk 18 :
N 240 322 320 332
Ateanf8 Mean
Change .31 825 -4 -1.59¢
For3 06958 0089 0.08% 4063
Waak 26 -
W g 22 360 332
fonnt s Mesa
Change 832 8.18 -1.55¢ A58
13 0.854 0.659 .08 £.084
\lask 24 (Entipeiat)
N 348 22 ’ 340 33z
Masals Mean
Clsanpe 8.22 857 -1.55¢ 1514
S 0,088 D190 0.285 5,065
2rnrdiamads.

This was a 24-week double blind tudy of ACTOS 30 vs 45 mg in patients who had been
on stable dose of an SFU for at least 30 days. The two double blind period was preceded

by two weeks of scieening a one week placebo run-in. Study medication was 30 mg

ACTOS plus 15 mg or placebo tablet. Actos was given without reference to time of day.

Demographics at baseline of ITT: 55 years old, 58% male, 67% white, 13% African

American, 18% Hispanic, mean weight 95 kg, mean BMI 33. 49% of patients were taking
the maximal daily-recommended dose of SFU.

Efficacy:

As shown in the table above and below, there was a tendency for greater reduction in

HbA 1c at 45 mg than at 30 mg but the difference was small and not statistically different.
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Table {t4.£441 Meanalves and Least Squares Maan Change From Baseling for HbAx (’;‘4
. by Visit {LOCF) —ITT Population
' LeastSquares Mean Change
Mean Values {¥o} from Baselne (36}
3bmg Qb 4510g GD 36 mg QD 45 'mg QD
Floglitazone + Ploglitezone + Pkogl'on:zoae*- ?st:sl;rulaz‘mi-
Sutlonylurea mmyluvea Sull -] onh usea
Visit {h=351} N=36¥) _£uu
WWeek 24 Endpent)
LS Mesn
Diffarenos™ #4412
5% Ceafidonsa
Interval {0.36,0.12}
" Ner fh i tiects who bsd 8 T vslunmntleas.mposl-baaﬂmavalue
: Neis pos!-basakxs- 45l Incledas subjeciz wha had € besdine valte and a valise for thatvisik.

Qifferance bebwmen the 45 mg QD piegitezanz group and thia 30 myg QD ploglitezens grotp In feast
squares mean change fran bageling.

? Significant change from basefine {p S 0.05) besetdon e palred Test.

Nore: #todet for bassiine Is based an a oy ANOVA vith affacts for poclad eanter and freatmens.
Mate: Motdeifor change from dasaling 5 bazed on & tyo-way ANCOVR with aifects lor poolad center,
reafirent, and pactad-cenber-by-treatment interacion as facfors, st basalina valus 85 a covaiate.
Date Scurce: End-of-Toxt Tebles 9.1 and 9.2, and Dzts Listing 8.5
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There was virtually no difference with respect to fall in FPG as shown in the figure

below:

Figure 1.812.17 thean FPG {mgldL) by Visit {L.OCF) ~1TT Popuiation

-

e Puminy M S papia)
| |

md
L4
-
T TTY T T YT
] [ ] - 2 a ]
Yk

19



There was also little difference between 30 and 45 mg with respect to response rate in
HbAlc.

Table 11.44.82:  HbA,. Responder Rate at Endpoint {LOCF Analysis) =TT Pop
30 mg QD Pioglitazone + 45 mg QD Ploglitazone +
Sulfonyluraa Suifoaylurea

Parameter {N=340} ) {1=332)
Kon-respontlers T2 22.8%) 63 {305%}
Reepondsrs 263 (7745} 284 (FO.8%

by 26.38° 20(8.55% 30 (L0%)

+bA: desresend trom baseina by ¥0.5% 263 (7749} 264 (70.5%) !

* Howsz  the uppas Himit of normal for non-diabebics.

Kater Respeariee categories sre npt aumaly axcluslya,

b indisdas petients who hed vEkies 5t boih bassline zad endpalm.
Datp Saercer Ended-Taxt Tatls 6.3 andistng 8.5

Subset analysis did not disclose any important information. Analysis based on Age, race,
gender, previous dose of SFU did not lead to any conclusion different from the groups as
a whole.

Lipids

Triglycerides VLDL and FFA fell in both groups while total cholesterol, and LDL rose in
both groups. The only significant difference was that the rise in HDL cholesterol was
greater at 45 mg than at 30 mg.

Table11.4.1.63:  Mean Values and Least Squares Mean Percent Change from Baseline in
HOL-Chetesterat impgldL) by Visit (LOCF) —TT-Population
LeastSquares Mean % Change |
Mean Values (mgidl) trom Baseline
30 mg ab 45 mgap 30 mg QR 45 mg QD
fieghtazone +  Ploglitazane + Ploylitazone+ Ploglitazone +
Vistt {N=358) {N=1351} N=351) =)
Easaline
23 A8 3 316 3G
Ateand & Mean 483 s 87 05
5 055 662 Q61 . 3¢
Weask 12
o el 3e8 308 g
Meanl5 Mesn % v @
Changs #30 ¥ 12 16.4
b3 352 087 .25 125
Week 24 (Endpolnty ’
'y 6 308 35 10
MeanLS btesa % dzs e et PER ]
bange
s £.50 . G657 Rk 1.t¥°
Week 24 {Endpoimt;
£5 Maen
Bitference” azy
95% Gonfidence o
taterve) 1004, 4.653

P 3 P e WA Tirars snlr s el e Inn® amim AR b oo mdann wdarn
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VII ~ Review of Safety
Actos with insulin

Three deaths occurred during the treatment period, two at 30 mg and one at 45 mg. All
three were related to preexisting CAD. CHF was reported as a SAE in 1/345 at 30 mg and
3/345 at 45 mg. CHF was cause of withdrawal 1/345 at 30 mg and 2/345 at 45 mg.

Lower extremity edema was reported in 13.6% of patients on 30 mg and 13.9% on 45

mg.

Hypoglycemic events were reported in 44% of patients at 30 mg and 48% of patients at
45 mg, but these were usually mild in severity. Hypoglycemia reported as a SAE
occurred in 3/345 patients at 30 mg and 0/345 at 45 mg. Body weight increased 4.14 kg
on 30 mg and 4.94 on 45 mg.

Laboratory changes:

There were small declines in hematological parameters in both arms. This was slightly
greater at 45 mg than at 30 mg.
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Tabla 12.4.2.1.4:

Mean at Baseline and Mean Change from Baseline fo Endpoint {Weok 24)
for Homatology Results.« |TT Population

30 mg QD Piogiitazone + 45 mg QD Pioglitazone +

Vaciable Insulin insulin
Hemoglobin {g'dL)

N 234 . 23§

Mean®Mean Change 14.05/-0.40 : 13.99/-0.55

sD 0.742 0.847
Hematocrlt {3%)

N 232 234

Mean"Mean Change 42.8481.37 4281177

SD 2.281 2.582
RBC {x16%nL) )

N 232 234

Kean Mean Changs 47550.47 4771023

sD . 0.252 D.294
MOV {iL)

N® . 232 234

Mean®Mean Change 90.2/0.3 20.1/0.7

sD 284 255
#CH (pg}

N 232 234

MeanMiean Change 29.6/0.2 20.6/0.3

sD 0.33 0.99
MCHC (a/dL)

N - 232 234
Mean®Mean Change 32.9/01 32.80.0
sD ‘ 161 1.02

Platelets (x10%7uL}
N 229 228
Meanjtdean Change 2532173 2471058
sD 35.46 4143
Reticulecytes (%)
N 235 236
Mean“lean Change 1.52-0.10 1.44~0.03
sD

0.530 0.536

Table 12.4.2.1.1:

Mean at Baseline and Mean Change from Baseline fo Endpoint {Weck 24)
for Hematology Resuits ~ ETT Population

. 30 g QD Picglitazone + 45 mg QD Pioglitazone 4+
Variable tnsulin Insulin '
WBC {x70°7ul)

N’ 234 235
Kean’/Mean Change F05-0.36 6971042
so 1.488 1808

¥ M indudes subjects who had 3 baseline value and a Yeek 24 vakue.
b hean at baseline for subjecis who had a baseline value and a Week 24 value.
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 Ten subjects (1.7% [4/236] In the 30 g QD pioglitazone grodp and 2.5% [6/240] in the

ALTISGPT L)
N 238 240
Mean®iMean Change | 255434 27037
sD . ' 0.3 1263
ASTISGOT (UML)

. 230 240
Mean“hean Change 22741.5 28.701.2
SD 8.18 8.25

1DH (UILY _
N 237 238
Mean/Mean Change 1743178 171.7128.6
sD . 2590 31.26
CPK ) - :
i3 239 ' 240
Mean™Mean Changs 461175 153.3(19.4
8D 79.00 98.57

45.mg QD pioglitazone group) had ALT values that shifted from normal range at baseline to
above normal range at Week 24.

CPK values above the upper limit of rormal at baseline were observed for 82 subjects
(23.8%j) in the 30 mg QD pioghtazone group and for 91 subjects {26.4%) in the 45 mg QD
ploglitazone group (End-of-Text Table 33.33). At Week 24, elevated CPK values were
observed for 65 subjects (27.2%) in the 30 mg QD pioglitazone group and for 73 subjects
(30.4%) in the 45 mg QD piogiitazone group. CPX values shifted frorm normal range at
baseiine to above notmal range at Week 24 for 55 subjects (11.7% [28/239] in the 30 mg
QD pioglitazone group and 11.3% [27/240] in the 45 mg QD plogfitazone group; Table
1242.21).

- One patient (at 45 mg) had an ALT during the trial >3x ULN. This patient had an ALT

of 115 at baseline, 122 at week 8 and 239 at week 24.

Actos with metformin

There were no deaths. Discontinuation due to an SAE was 7.8/7.7% at 30 and 45 mg.
Cardiac SAE’s were reported by 6/411(1.5%) at 30 mg at 3/416 ( 0.7%) at 45 mg. CHF?
Lower limb edema was reported by 2.9% at 30 mg and 11.3% at 45 mg.

Weight increase was reported by 2.9% at 30 mg and 6.7% at 45 mg. Mean weight gain
was 1.44 and 3.31 kg. .

There were no reports of severe hypoglycemia in either groﬁps. Only one report of
hypoglycemia as an AE was confirmed by laboratory evaluation.
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-ALT elevation >3X ULN during the trial was observed in 1 patient at 30 mg but this
patient had a slightly elevated value at baseline. No patients discontinued because of a

liver-related abnormality.

Otherwise, there were no notable changes in laboratory tests except for hemogram as

shown below.

Table 12.4.2.1.1; Mean at Baseline and Mean Change from Baseline to Endpoint (Week 24) for

Hematology Results ITT Population 30 mg QD Pioglitazone +

Variable - Metformin Metformin
Hemoglobin (g/dL)
N 269274 Mean®/Mean Change 14.26/-
0.37 14.15/-0.55
Sb 0.702 0.761
Hematocrit (%) N* 270273 Meanb/Mean Change 43.44/-
1.15 43.15/-1.64
SD ’ 2220 2489
RBC (x10‘/,,L) N#. e 270 - ... 273 .
Mean®/Mean Change 4.85/-0.17 4.82/-
0.22
SD 0.233 0.270
MCV (fL) N® : 270 273
Mean®/Mean Change 89.8/0.6
89.8/0.8
SD . 2.36 2.58
MCH (pg) N , 269 273
Mean®/Mean Change 29.6/0.2
29.5/0.2
SD 0.88 0.92
MCHC {gHb/dL) N? 269 273
Mean®/Mean Change 32.9/0.0 32.9/-
0.1 :

Sb 0.92 1.01
Platelets (x10%,L) N? : 268 271
Mean®/Mean Change 254.6/-1.3 263.6/-

6.3 :

SD 30.10 30.69
Retnculocytes (%) N? ' 270 274
Mean"/Mean Change 1.55/-0.05 1.48/-
0.16

Sb 0.462 0476
WBC (x10%,L) N* _ 270 274
Mean®/Mean Change 6.69/-0.02 6.82/-
0.30
SD 1.144 1.321
¢ Nincludes subjects who had a baseline value and a Week 24 value.
Mean at baseline for subjects who had a baseline value and a Week 24 value.
Note — This table did not transfer appropriately.
The pertinent data are
Hemoglobin . -0.37g/dl -0.55g/dl
Hematocrt -1.15% -1.64%

45 mg QD Pioglitazone +
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Actos with SFU’s

There was one death due to a myocardial infarction on the 30-mg arm. 5.7% of patients
in the 30-mg arm and 12.3% in the 45-mg arm reported lower leg edema. All cardiac

disorders was reported in 2.5% and 4.6% at 30 and 45 mg respectively. Selected AE’s
leading to withdrawal are shown below:

e | ovy e LU
30 mg Qb Ploglitazone + 45 mg QD Pioglitazona +
Sulfonylurea Sulfonylurea
System Organ ClassiMedDRA Term . {N=357) {N=351%
Subjects with AEs Leading fo Study i
Discontinustion ’ 21{6.0%) 344075
Cardiac Dizerders 2063} 548.7%)
Cardar Feilure Congadtive - 140.9%;) 340.9%)
Myecerdinl infarotion 2{0.6%} 240.8%)
Gastentasting Disordera A15.1%) S{E1%]
Nouzsze 3{00%} 130.3%)
Ganersi Disorders snd Adminlstration Site
Conditiang 2{0.8%} Teto%)
Edama iewes Umb 0004} 2{0:5%)

Reporting of hypoglycemia is shown in the table below:

Toble £2.3.1.3.29: AEs-of Hypoglycemia During the Doutle-Blind T t Peiod — ITT Popidation
Humber (?Lf of Events*
30 mp QD Plogfitazore ¢ 48 mg QD Pioglitazone
Sulforylerea (N=351) IN=35Ty
System Organ Class! Mode- Mode-
MedDRA ferm - Mikd yate  Severe  Totl Hitd rate  Severe  fola!

. " 1% £ 450 14 23 & 171
AE5 o Hypoglycemia E80%)  G20%)  Q0%)  $1008%) BIOK)  (IBO% 205 (400.0%)

. 133 19 s 157 £ 2 2 363

Clinicd B0k (R0% Q) 10DEN) BA0%)  (1H0%  20%  (100.0%)
B 2 2 a 0 3 3

Laberatory 3i300.0%)  j00%)  QOO%)  ¢I000M GDZCR)  (OORD (DR} (30X

* Thiz iz nrasome rasmic nf LR net sillaric

Changes in hemogram are shown below

Table 124.24.4:  Hlean Change from Baseline to Endpoint {\eek 24} fo1 Hematology
Results 43T Population
= i *

Varabte Mmﬁoq”’f@mm @ m“s%’&';ﬂ:gm
Hemeglebin (p)dt) ’ ’

N 262 247

Mean Change D8 ~08d

s b.7as a7
Hemistocrit {64

N 25% 247

Mesn Change -1.49 48D

3o 2631 ’ 2368
RBO (et

N 25% -

MeanChanae 014 028

50 fubers L2262
MOV ELY

A greater than 20% fall in hematocrit occurred in 1 patient at 30 mg and 4 patients at 45
mg.
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A rise in ALT> 3x ULN occurred in one patient on 30 mg at week 24 (EOS). One patient
on 45 mg developed at CPK of 11,000. This fell to 4000 at week 24 and to <1000 at 2-
week follow-up.

Mean body weight increased 4.26 kg at 30 mg and 5.55 kg at 45 mg.
Safety Update:

On March 20, 2003, FDA requested that Takeda submit a safety update of its ongoing
trials and one completed phase 4 trial, with particular reference to hepatic safety, urinary
tract tumors, and edema/CHF. By mutual agreement the cutoff date for Safety events was
April 30, 2003.

This safety update was submitted on July 22, 2003. It comprises data from on-going trials
and one completed trial. :

Completed trial:

Trial 520 - Double blind comparison of pioglitazone(15 mg titrated to 45 mg) to -
glyburide ( 2.5/5 mg titrated to 15 mg). in patients with type 2 diabetes and mild CHF
(completed). There were 151 patients on pioglitazone with mean duration of 44.1 weeks.
There were 149 patients on Glyburide with a mean duration of 45.9 weeks. Pertinent
AF’s reported in this study are as follows:

AE . Pioglitazone Glyburide
Lower leg edema 16% 10%
Hypoglycemia 3% ' 11%
Weight gain 7% 3%
Dyspnea 6% 3%

No patient developed ALT>3x ULN. No cases of bladder tumors.

The on-going trials are::
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The extent of drug exposure (blinded) in the on-going trials is given in the following

table:

7 Total
# patients | 454 219 224 2003 611 3511
Mean 310 124 145 274 136 237
duration,

| days
Patients 385 74 89 1503 228 2279
ears

8.4% of patients were had finds of edema and 1.2% of CHF.

In- —  there were two cases of bladder carcinoma and one benign bladder tumor on
pioglitazone previously reported to FDA. In addition, one patientin® —— vas
reported to have a benign bladder tumor. Blinded medication ( PIO Vs placebo) has

contmued

ALT values > 3 x ULN were experienced by 12/3511 (0.3%) of patients. Four of these
patients were withdrawn. At the request of FDA, these patients were unblinded. Details
were submitted by Takeda on August 13, 2003 and are described below:

/ — / ALT 54 on screer’ ug rose to 144 on day 234. This patient was taking

Y

{ ———~— 1 ALT 202, bilirubin=1.5 on day 323. This patieht had been taking Actos.

,k—wr

ALT 445 on day 96 with bilirubin 1.0 Study drug was discontinued on day

98. ALT was normal on day 106, but was again elevated to ALT=266 on study day 134,

36 days after study drug was discontinued. ALT was again normal on study day 158.
This patient had been taking Actos.

f~—— L ALT=284 bilirubin 4.0 on day 80. The patient was found to have carcinoma
of the Ampulla of Vater and underwent 2 Whipple procedure. The patient had been
randomized to Actos
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¢~ ALT 235 on day 595. The patients continued on study drug and the ALT
returned to normal. In view of a very elevated GGTP, this episode was thought to be due
to cholelithiasis. Still on blinded medication.

In five patients the ALT elevation improved despite continued treatment. In three cases
the ALT elevation was found to have been present at baseline.

Recent Update on Congestive Heart Failure:

Patients with New York Heart Association (NYHA) Class Il and IV cardiac status
were not studied during these clinical trials; therefore, ACTOS is not
recommended in these patients (see PRECAUTIONS, Cardiovascular

et e e i _ S T

Patients with New York Heart Association (NYHA) Class lil and IV cardiac status
were not studied during clinical trials. ACTOS is not recommended in these
patients
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- might damage the liver. A similar recommendation was made

Comments on Hepatic Safety Issues:

FDA has had several occasions to consider the potential of pioglitazone to damage the
liver, For background, I shall begin this section with a review from May 2001. This is
followed by a summary of new data from post-approval trials, spontaneous reports and
published reports, and final recommendations:

Background:
(From review of May 15, 2001)

Troglitazone was approved January 29, 1997, but was withdrawn March 21, 2000 due to
of 94 reports of liver failure including eleven transplants and at least 66 deaths (1).
Pioglitazone were approved July 15, 1999. The initial labeling contained a
recommendation for liver testing every two months because of fear that pioglitazone
Jfor rosiglitazone, approved
in May 1999. .

Data from the trials supporting approval of rosiglitazone and pioglitazone suggested that
they were much less likely to damage the liver than was troglitazone. Of the 2510 patients
in the original trials of troglitazone, there were Jive patients (0.2%) that had ALT levels
over 30 times the upper limit of normal. No such severe ALT elevations occurred in the
trials of rosiglitazone or pioglitazone despite a combined exposure of 8071 patients. ALT
values over 8 times the upper limit of normal occurred in 0.9% of patients on troglitazone
and 0.04% of patients on rosiglitazone or pioglitazone (2).

FDA has reviewed postmarking reports of liver injury for pioglitazone and rosiglitazone
and compared results to reports of liver injury attributed to troglitazone. The data
represent reports from initial treatment of the first one million Patients or more for each
drug. '

Reports of irreversible liver failure for each of these drugs through January 2, 2001 are
shown in the table in comparison to reports of irreversible liver failure after initial
marketing of troglitazone received through June 5, 1998 (3). Despite a similar number of
Dpatients treated, reports of irreversible liver Jailure with rosiglitazone and pioglitazone
are much less than with troglitazone. The table includes only reports of patients who died
of liver failure or had liver transplants, and did not have conditions that I believed were
more likely to have caused the liver injury than the thiazolidinedione. I have tried to use
the same criteria in reporting cases with rosiglitazone and pioglitazone that I had used
previously with troglitazone (3). One of the two rosiglitazone cases had a distant history
of hepatitis B but the rise in ALT levels after rosiglitazone had the typical chronology of
troglitazone-associated liver failure. I have not included a Dpatient who developed liver

 Jailure 18 days after starting pioglitazone because the liver injury and death were

probably the result of heart failure. I had previously excluded a case of troglitazone-
associated hepatitis whose death was the result of acute heart failure (3).
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INITIAL REPORTS OF IRREVERSIBLE LIVER FAILURE

Troglitazone* Rosiglitazone Pioglitazone
Months since approval 16 19 17
Fatients treated (millions)** 1.2 1.7 1.2
Drug attributed
liver failure
Transplants 3 0 0
Deaths 21 2 0

* received through June 5, 1998 (3)

T

| SN

FDA epidemeologist, Dr David Graham, has used a different definition for his tabulation

- of liver failure associated with troglitazone. He included patients who recovered from
liver failure (1). Drs Zawadzki, and Graham, together with Lanh Green, have reported a
comparison of liver failure (reversible plus irreversible) and hepatitis with rosiglitazone,
pioglitazone, and troglitazone (4). As shown in the table below, it is clear that
rosiglitazone and pioglitazone are much less likely to injure the liver than troglitazone.
Also worth noting is the report of a patient, who recovered from troglitazone-associated
hepatitis jaundice, and has been treated with rosiglitazone without reappearance of liver
injury (35). '

INITIAL REPORTS OF HEPATITIS AND ACUTE LIVER FAILURE

Drug Approval date ~ | # prescriptions, | Hepatitis Acute liver
: millions * Jfailure
Troglitazone 1/29/97 ! 106 : 21
Rosiglitazone 5/25/99 '_L _ 69 3
Pioglitazone 7/15/99 {— 36 3

o first 15 months of marketing,
® (\—’_\

——

Whether rosiglitazone and pioglitazone can injure the liver at all is still uncertain. But it
is important to bear in mind that unexplained hepatitis and liver failure occur in diabetic
Dpatients in the absence of a thiazolidinedione (6). Based on reports to date, there is no

strong evidence that rosiglitazone or pioglitazone cause liver failure. At a very minimum,
 they appear to be miuch safer to the liver than troglitazone.
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is unnecessary and counterproductive.

In this context it is time to reexamine the role of routine liver monitoring. Based on his
review of the postmarking reports with troglitazone, David Graham concluded that
routine liver monitoring was not effective in prevention liver failure, and that “by four
months of therapy, fewer than 5% of patients were monitored in accordance with FDA
recommendations” (1). '

The incidence of ALT elevation > 3x ULN in patients on pioglitazone in the clinical trials
was the same as in patients on placebo. The incidence of ALT elevation in the
Dpioglitazone trials as a whole was the same in trials of other antidiabetic agents. Routine
monitoring of 1000 patients taking pioglitazone would probably yield about 5 patients
with ALT value of >3 x ULN. But most, if not all, of these elevations will be unrelated to
pioglitazone. Over one million patients have been treated with pioglitazone over the last
18 months, but I have not seen even one report of a death or transplant that I could
reasonable attribute to pioglitazone. Routine liver monitoring in patients on pioglitazone

In summary, I recommend that we approve the labeling changes proposed in this
supplement. I believe we should go a step further and remove the recommendation for

. routine liver monitoring.

Robert I Misbin MD
HFD 510
May 15, 2001

1 . Graham DJ. Final Report on Liver failure risk with troglitazone (Rezulin). Food
and Drug Administration. March 28,2001 ‘

2 Misbin RI. Medical Officer’s review of the new drug application for Actos. Food

and Drug Administration, June 30, 1999

3 Misbin RI. Troglitazone-associated hepatic failure. Annals Intern Med
1999;130:330 '

4 Zawadski J, Green L, Graham D. Thiazolidinedione-associated hepatotoxicity
(abst). Endocrine Society 2001 Annual Meeting( in press)

5 Lenhard MJ, Funk WB. Failure to develop hepatic injury from rosiglitazone in a

' patient with a history of troglitazone-induced hepatitis. Diabetes Care 2001,
24:168-169

6 Jick SS, Stender M, Meyers MW. Frequency of liver disease in type 2 diabetic
patients treated with oral antidiabetic agents. Diabetes Care 1999;22:2067-71
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Summary of new information from post-approval trials:

Withdrawal due to serious liver injury was not observed during the three trials (45 mg vs
30mg) described in this SNDA. There were only two episodes of ALT >3x ULN to
develop during the trials in a total exposure of over 2000 patients. There were no reports
of jaundice

Findings in ongoing trials are summarized previously on pages 28-29. The incidence of
ALT>3 ULN was 0.3%. There was no difference between Glyburide and Actos. Other
than a patient who developed biliary cancer, there were no examples of serious or
irreversible liver injury.

Post-marketing reports:

There are five published reports of liver injury attributed to Pioglitazone. Cases 1 and 2
appear to have had cholestatic hepatitis. Case 1 could fit the pattern of troglitazone-
associated hepatitis if one assumes that the peak in ALT occurred 1- 2 weeks after
Pioglitazone was started and before the first reported laboratory tests. That bilirubin
peaked before ALT in Case #2 was contrary to the pattern seen with troglitazone.

Case 3 appears to be a recurrence of autoimmune hepatitis. Cases 4 and 5 had reversible
hepatitis without jaundice. '

Although not published, there are two additional reports that are of interest and are
described below. Case 6 is typical of the pattern of liver injury leading to failure that was
seen with troglitazone. Case 7 was poorly documented but may represent the first
example of late onset hepatic injury.

Published Cases:

1 PintoAG Cummings, and Naga C: Severe but reversible cholestatic liver mjury
after pioglitazone therapy. Annals Int Med 137, 857 2002

This 52 yo female received Actos from i { Actos was stopped because of -
clinical jaundice. Biopsy was read as chronic cholestasis and cholangitis. The patient has
apparently fully recovered. No pretreatment laboratory evaluation was reported.
Pertinent labs were:

: SRS e S
ALT , 131 120 84 58
Bili 215 288 16 4

2 May LD, Letkowitch JH, Kram MT, Rubin DE. Mixed Hepatocelluar-cholestatic
liver injury after pioglitazone Ann Int Med 136,449, 2002.
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This 49 year old male had been taking Actos for about six months in addition to
Glyburide, metformin and other medications. Liver chemistries had been reported to be
normal. The dose of Actos was initially 15 mg then increased to 30 mg and 45 mg.
About one week after the dose increase to 45 mg the patients presented with jaundice. As
shown in the fig in the article, the bilirubin peaked before the ALT level. Actos was
discontinued and liver chemistries were normal three months later

3 Chase MP, Yarze IC, Pioglitazohe-associated Fulminant Hepatic Failure. A J
Gastro 97, 502, 2002.

This 78 year old was reported to have fulminant hepatitis two months after starting
Actos. He was treated with prednisone and recovered.
peak ALT=2303, with bili 4.4 / ——

ALT=366 with peak bili=124 » —.

e A s Ayt g s AT

e ——TET

=
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4 Nagasaka, S... amd S Ishibashi Diabetic medicine 19, 344-348 2002..
Piogltiazone induced hepatic injury in a patient previously treated with
froglitazone with success.

This 62 year old female had previously been treated with troglitazone without evidence
of liver problem. In ..., pioglitazone was started at 15 mg per day.
Approximately one month later she had AST=605 and ALT=911. Bilirubin was reported
to be normal. Pioglitazone was stopped and the patient recovered.

5 Akiko, K J Jap Soc Inter Med 2001 and J Gastroenterology 2003, 100(3)333-336
51 yo old female started ACTOS ~she developed facial edema. -—

labs showed ALT=5 83, AST—284 with normal b111 Actos stopped —  and
normal labs on ="

Other cases of interest

6 ’( 7;'\
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Hepatic safety - Assessment and recommendation:

Despite exposure to three million patients, I am aware of only one adequately
documented example (case 6) of a patient who developed a liver failure similar to the
pattern seen with troglitazone. This patient had jaundice at the time of diagnosis; routine
monitoring of ALT was not reported. Cases 1 and 2 presented with cholestatic jaundice.

" Even if one assurties that pioglitazone was the cause, monitoring of ALT played no role.

Data from several controlled trials have shown that the incidence of ALT elevation is the
same with pioglitazone as with glyburide or placebo. The few cases of liver abnormalities

that have been reported in patients taking pioglitazone could easily be accounted for the

incidence of liver abnormalities that exists among patients with diabetes in general (Jick
et al Diabetes Care 1999, 22:2067-2071.

There is no evidence that use of pioglitazone increases the risk of liver injury in patients
with type 2 diabetes. Routine monitoring of ALT is pointless and should be eliminated.
support Takeda’s proposal to replace monitoring every two months with “periodic
monitoring”.
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.‘ dlctated by the results of the clinical trials presently avallable

Comments on Congestive Heart Failure:

* The results of the three
efﬁcacy trials of 30 vs 45 mg in this application provide additional evidence of a dose-
related increase in edema arid congestive heart failure with piogltiazone.

Recent reports in the literature have also called attention to the development of
congestive heart failure during treatment with thiazolidinediones (TZD). Delea and
coworkers (Diabetes Care 2003,26:2983-89) used an insurance claims data base with
information on 17 million patients annually to investigate insurance claims for congestive
heart failure from 1/95 through 3/01 for patients on TZD’s. They concluded that patients
on TZD’s were more likely to have CHF (hazard ratio=1.7, p<.001). The CHF risk at 40
months was 8.2% for patients on TZD’s and 5.3% for controls.

While there is little doubt that TZD’s cause fluid retention that can lead to CHF is some o '

patients, the long term effects on cardiac function are unknown. As stated by Frank
Kennedy in Mayo Clinic Proceedings 2003, 78: 1076-7

“...there is growing evidence to suggest that TZD’s may have many positive effects on
cardiac function”

In this regard it should be noted that congestive heart failure and pulmonary edema was
reversible in all six cases reported by Kermani and Garg (Mayo Clin Proc 2003, 78:
1088- 91), and in the cases reported by Tang et al (J Am Coll Cardiol 2003, 41:1394-8).

s ——— _ /
/11 e o O . oo, s
/e Similarly, in patlents with class 3-4 heart failure, ﬁoglltazone appeared

to increase dyspnea, edema, and diuretic use, but total mortality, cardiac mortality and
withdrawal due to non-fatal cardiac events may have been decreased (see appendix).
These results suggest the possibility that fluid overload caused by TZD’s may be offset
by salutary effects on cardiac function.

Despite the hope that TZD’s may have beneficial effects long-term, labeling should be

- - %&M:@m%: .

PR S = it e
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Comments on Preclinical finding
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VIII Dosing and Admjnis:traﬁon Issues

Labeling:

The efficacy data from the three new trials are accurately described in the proposed new
label.

The current label describes the two insulin-treated patients at 15-mg ACTOS and two

patients at 30 mg ACTOS that developed in CHF during the original 16-week trials. The
revised label would go to read:

- B

A S A e SR,

In a 24 week dose-controlled study in which ACTOS was coadministered with insulin,

0.3% of patients (1/345) on 30 mg and 0.9% (3/345) of patients on 45 mg reported CHF
as a serious adverse event

Also, the development of edema in pat1ents treated with Actos appears to be dose
related g - e

e s T

e T T e T e T a0 b B e RSS2 =
P e T

¢ . Otherwise, the revisions to the liver
section are acceptable.*

e —— S p,
z ’ P T Wr
.
- fN—_‘—,—__L__,__
—— - " . f\—..»_\‘.:—‘(” ) -m——-'f"'

The fall in bemoglobin and hematocrit with ACTOS appears to be dose related.
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The Dosage and Administration section is changed as shown below under
“ Comments on labeling...”

The 45-mg dose is not recommended for combination therapy. However, the revised
wording about the maximum recommended dose does not make a distinction between
monotherapy and combination therapy. The statement about lack of data in excess of 30
mg in placebo-controlled trials of combination therapy is still true. But deletion of this
Statement is appropriate because it implies that no safety data is available at all above 30
mg in combination therapy. This was the situation when the label was originally written
but is no longer the case. :

When taken as a whole, I think the revised label is appropriate,¢ ., _ =~ ——
P o ————n . The 45-mg dose-is not actually recommended for
combination therapy. But the label contams the data from whlch chmcal dec131ons can be
made. ;

IX  Usein Special Populations: NA
X Conclusions and Recommendations

The results of the new trials show that 45 mg of Actos is more efficacious than 30 mg in
insulin-treated patients, but may to be associated with more congestive heart failure. The
higher dose may therefore be appropriate in some patients depending on individual
circurnstances. In metformin-treated patients, the larger dose probably had somewhat
more efficacy but was also associated with more edema. Congestive heart failure was not
reported in metformin-treated patients, perhaps because patients likely to develop CHF
are not generally be treated with metformin because of the fear of lactic acidosis. In SFU-
treated patients, the larger dose did not nnprove efficacy but was associated with more
edema and CHF. :

The Sponsor has not recommended the 45 mg dose for combination therapy in the dosage
and Administration section. Instead, the Sponsor has apparently chosen (wisely in my
Jjudgment) just to present the data from the three new trials so that physicians and patients
can decide for themselves if the higher dose is appropriate. The revised wording about
the maximum recommended dose (45 mg) no longer makes the distinction between
monotherapy and combination therapy.
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Combinafion Therapy

Sulfonylureas: ACTOS in combination with a sulfo-
nylurea may be iniliated at 15 mg or 30 mg once
daily. The current sulfonylurea dose can be continued
upon initiation of ACTOS therapy. If patients repori
hypoglycemia, the dose of the sulfonylurea should be
decreased.

Metformin: ACTOS in combination with metformin
may be initlated at 15 mg or 30 mg once dafly. The
current metformin dose can be continued upon initia-
tion of ACTOS therapy. itis unlikely that the dose of
metformin will require adjustment due to hypeglyce-
mia during combination therapy with ACTOS.

insulin: ACTOS in combinalion with insulin may be

iniliated at 15 mg or 30 mg once daily. The currentin-

sulin dose ¢can be continued upon infiaion of ACTOS

therapy. In patients recelving ACTOS and insulin, the

insulin dose can be decreased by 10% to 25% if the

patient reports hypoglycemia or if plasma glucose

cancentrations decrease to less than 100 mg/dlL.

Further adjustments should be individualized based

on glucose-lowering response. «—

Maximum Recommended Dose

Three safety issues should be updated as described under “labeling”. The sections dealing
with congestive heart failure/edema need to be updated to reflect new ﬁndmgs from the

trials in this SNDA (30 mg vs 45 mg) and ~ - S _
'S m s SEA

{

' The Sponsor s proposal for
periodic measurement of ALT levels is acceptable A e S '

R ._...,.._NW—-—-—"" Ty

/

Robert I Misbin MD
November 26, 2003
(SubmJtted in draft to team leader, 11/ 12/03)
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Comments on Labeling to be sent to Takeda:

The proposed ACTOS label submitted Nov 7 2003 is acceptable EXCEPT as follows:
The previous label describes the two insulin-treated patients at 15-mg ACTOS and two
patients at 30 mg ACTOS that developed in CHF dunng the original 16-week trials. The

nranneed 1lahel wonld on nan ta read-

In a 24 week dose-controlled study in which ACTOS was coadministered with insulin,.
0.3% of patients (1/345) on 30 mg and 0.9% (3/345) of patients on 45 mg reported CHF
as a serious adverse event

_ Also, the new wording in the section on edema should be revised:

RSP 2 T )41 (s | reéd:

s o

edema was repofted more frequently in paﬁents treated with Actos than in placebo-
treated patients and appears to be dose related :

The description of anemia under “Adverse Events” should state:

The fall in hemoglbbin and hematocrit with ACTOS appears to be dose related.

Under Hepatic effects:
ro T e
/ i e T S
( e e , - = At e e -—
A
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Appendix — Troglitazone Heart Failure Study

What follows is a description of a phase 4 trial of troglitazone in patients with class 3 and
4 congestive heart failure that appeared in my August 2, 2002 review of the use of
rosiglitazone in combination with Glucovance. It must be stressed that the numbers are
very small. Furthermore the patients in this trial were brought to “dry weight” with
diuretic prior to randomization. Therefore, these results may not be applicable to a more
general population:

1)

A postmarketing study on the effect of 600 mg troglitazone (TRZ) on the echocardiogram
parameters, left ventricular mass index (LVMI) and stroke volume index (SVI), in patients
with class 3 and 4 heart failure was reported March 12, 2002. The patients had poor
glycemic control on pharmacological therapy. Most patients were taking sulfonylureas
about half were taking insulin.

The study was double-blind, placebo controlled and was preceded by a four week run-in
during which an attempt was made to bring the patients to “dry weight ” by optimizing
diuretic therapy. Although planned for 24 week, the study was terminated in March 2000.
77 patients (40 placebo and 37 TRZ) were randomized but only 39 patients (20 placebo
and 19 on TRZ) completed the 24 weeks. There were seven deaths, 5 in the placebo- .
treated group (heart arrest, peritonitis, myocardial infarction, heart arrest, urosepsis)
and 2 in TRZ-treated patients (myocardial infarction, retroperitoneal hemorrhage with .

renal failure). Of the four cardiac deaths, three were on placebo and one on troglitazone.

Excluding the deaths, there were five placebo patients who withdrew for reasons related
to cardiac/CHF status (two with new myocardial infarcts, and three said to have
worsening CHF) and four troglitazone-patients (one with a pleural effusion and three
said to have worsening CHF).

There was little change in measurements related to CHF and small differences between
the two groups between baseline and final visit. 17% had worsening of pulmonary rales
on TRZ and none on placebo. Diuretic therapy remained unchanged in 28 placebo-
treated patients and 25 TRZ-treated patients. The dose of diuretics increased in 5
placebo-treated patients and 9 TRZ-treated patients. Three in each group reduced their
doses of diuretics. Mean (SE) left ventricular ejection fraction was 40.5( 2.5)% in
placebo patients and 32.4(2.7)% in TRZ-treated patients. The change from baseline to
last observation was 0.9 (2.5)% for placebo patients and 2(1.9)% for TRZ patients.

Of the patients who completed 24 week, 16% of patients on TRZ had worsening ankle
edema compared to 5% on placebo. 26% of patients on troglitazone had improvement in
ankle edema compared to 41% on placebo. Change from baseline to 24 weeks for the
primary echocardiographic parameters are shown in the table.
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LVYMI _ SVI
Baseline mean 123.2 gr/m2 29.2mL/m2
TRZ: adjusted mean -12.9 (19) -0.1 (16)
change from baseline (n) :
Placebo: adjusted mean -11.3 (20) 0.4 (19)
change from baseline (n)
Treatment effect -1.6 -0.5
90% confidence interval -10.5, 7.3 : -5.1,4.1

An ANCOVA based on general linear model incorporating the effects of treatment,

- center, and baseline (as covariant) was used

Change from baseline to 24 weeks for metabolic parameters are as follows. Mean
HbAlc was 7.8 and 8.4% for patients on placebo and TRZ respectively. The change at 24
weeks was +0.2 for placebo patients and —1.2 for TRZ-treated patients. Mean FPG was
161 mg/dl and 189 mg/dl for patients on placebo and TRZ respectively. The change at 24
weeks was +13 mg/dl for placebo patients and —51 mg/dl for TRZ-treated patients.
Patients on placebo had a mean weight loss of 2.7kg compared fo a mean weight gain of

" 3.2kg in patients of TRZ (p=0.045). Mean triglycerides at baseline were 288 mg/dl and

361 mg/dl for patients on placebo and TRZ respectively. The change at 24 weeks was -50

.mg/dl for placebo patients and —94 mg/dl for TRZ-treated patients. Because of the wide

range in baseline values and responses, this difference in the fall in triglycerides was not
statistically significant. ; ' :

Given the small number of patients in this study, one must be cautious about drawing
firm conclusions. It appears that TRZ caused fluid retention in a few patients, as
manifested by worsening of ankle edema, pulmonary rales, and increased use of
diuretics. But the frequency and magnitude of these changes were surprisingly small
when one considers the baseline characteristics. Echocardiographic parameters showed
little change. There were fewer deaths on TRZ than on placebo (2 vs 5), fewer cardiac
deaths (1 vs 3), and fewer withdrawals because of cardiac events in patients who did not
die (4vs 5). Glycemic control was unquestionably improved by TRZ.

42




i\\\_/,’

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

Robert Misbin :

11/26/03 04:16:22 PM

MEDICAL OFFICER

45 mg Actos+ heart failure+liver monitoring

David Orloff
11/26/03 04:17:50 PM
MEDICAL OFFICER



CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER:

NDA 21-073/S-020

CLINICAL PHARMACOLOGY/
BIOPHARMACEUTICS REVIEW(S)




TN

OFFICE OF CLINICAL PHARMACOLOGY AND BIOPHARMACEUTICS REVIEW

NDA 21-073/SE8-020

Submission Date _ January 24, 2003

Brand Name ACTOS®

Generic Name Pioglitazone HC1

Reviewers S.W. Johnny Lau and Jaya Vaidyanathan
Team Leader Hae-Young Ahn

OCPB Division DPE II (HFD-870)

ORM Division ' Metabolic and Endocrine (HFD-510)
Sponsor ' Takeda Pharmaceuticals North America, Inc.
Relevant IND 33,729

Submission Type; Code Labeling supplement; S

Formulation; Streligth(S) Oral tablet; 15, 30, and 45 mg (as base)
Indication Adjunct to diet and exercise to improve glycemic control in

type 2 diabetic patients

"~ 1 Executive Summary

The sponsor markets pioglitazone HCl (ACTOS®) a thiazolidinedione, as an adjunct to diet and
exercise to improve glycemic control in type 2 diabetic patients. The sponsor submitted NDA 21-
073/SE8-020 to support labeling changes to the safety profile, Drug-Drug Interactions, and Dosage and
Administration sections of the July 2002 version of the labeling.

For the Drug-Drug Interactions statement changes, the sponsor submitted 2 studies between
pioglitazone and reproductive steroids. - ———

i L O L

1 ST

Study 01-00-TL-OPI-513 evaluated the pharmacokinetic effect of 45 mg pioglitazone daily on OC (1
mg norethindrone plus 0.035 mg ethinyl estradiol) daily. Coadministration of 45 mg pioglitazone once
daily and 1 mg norethindrone plus 0.035 mg ethinyl estradiol once daily for 21 days resulted in an 11%
and 11-14% decrease in ethinyl estradiol AUCo.24n) and Cmax, respectively. There were no significant
changes in norethindrone AUC g 24y and Crex-



1.1. Recommendations :

The Office of Clinical Phannacology and B1ophannaceut1cs/D1v131on of Pharmaceutical Evaluation 2
(OCPB/DPE2) has reviewed the Human Pharmacokinetics and B1oava11ab1hty section for NDA 21-
073/SE8-020 and finds it acceptable. However, the sponsor should receive these labeling comments
“Oral Contraceptwes I~ —ee. , e - .

S.W. Johnny Lau, R.Ph., Ph.D.
OCPB/DPE2

. FT signed by Hae-Young Ahn, Ph.D., Team Leader_ . . -~ . = 11/ /03
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(_ P\\) 3 Summary of Clinical Pharmacology and Biopharmaceutics Findings

” The sponsor conducted 2 studies to evaluate the drug-drug interaction potentlal between pio ghtazone
and reproductive steroids for labeling changes.

e S it e

e

Study 01-00-TL-OPI-513 evaluated the pharmacokinetic effect of 45 mg pioglitazone daily on OC

"*(Ortho-Novum 1/35, 1 mg porethindrone plus 0.035 mg ethinyl estradiol) daily. Thirty five healthy
women received Ortho-Novum 1/35 for 2 cycles, 1 cycle (21 days) with 45 mg pioglitazone and
another cycle with placebo or vice versa. A washout of 7 days separated the 2 cycles. -
Coadministration of 45 mg pioglitazone once daily and 1 mg norethindrone plus 0.035 mg ethinyl
estradiol once daily for 21 days resulted in an 11% and 11-14% decrease in ethinyl estradiol AUCp_24n)
and Cpax, respectively. There were no significant changes in norethindrone AUC(g.24n) and Crax.
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4 Question-Based Review

4.1 Background

The current ACTOS® labeling has these statements “Oral Contraceptives: Administration of another
thiazolidinedione with an oral contraceptive containing ethiny! estradiol and norethindrone reduced the
plasma concentrations of both hormones by approximately 30%, which could result in loss of
contraception. The pharmacokinetics of coadministration of ACTOS and oral contraceptives have not
been evaluated in patients receiving ACTOS and an oral contraceptive. Therefore, additional caution
regarding contraception should be exercised in patients receiving ACTOS and an oral contraceptive.”
in the Precaution section. The sponsor submitted 2 clinical pharmacology studies concerning the
interactions between pioglitazone and reproductive steroids. The sponsor proposed changes to the
Drug-Drug Interactions statement with Oral Contraceptives in the labeling.

4.2 General Clinical Pharmacology

Pioglitazone clinical pharmacology information is available in:
- product labeling

e Drugs 60:333-43 (2000) .

4.3 Bioanalytical :
" Are the bioanalytical methods for pmglltazone, its M-III and M-IV metabolites, ethinyl estradlol
and norethindrone used in Study 01-00-TL-OPI-513 properly validated?

Yes.
Validation for the bioanalytical methods of ploghtazone and its metabolites in human plasma samples:
pioglitazone M-III M-IV
Method "HPLC-UV HPLC-UV HPLC-UV
LLOQ, ng/mL /MW “
Linearity, ng/mL 5-2500 ’ 25-2500 25-2500
Precision (RSD%)
75 ng/mL 12.0 : 5.8 11.6
375 ng/mL : 3.9 64 _ 4.8
2000 ng/mL 39 6.6 48
Accuracy (DMT%) .
75 ng/mL 4.7 45 4.9
375 ng/mL -1.9 : -4.8 2.4
2000 ng/mL 0.5 -1.5 ' 0.5

HPLC = high pressure liquid chromatography; UV = ultraviolet detection; LLOQ = lower limit of quantitation; RSD =
relative standard deviation; DMT = deviation of mean from theoretical

Validation for the bioanalytical methods of ethinyl estradiol and norethindrone in human plasma samples:

: ethinyl estradiol norethindrone
Method GC-MS Method . GC-MS
LLOQ, pg/mL £ g LLOQ, ng/mL g — e
Linearity, pg/mL 2-1000 Linearity, ng/mL 0.05-25
Precision (RSD%) Precision (RSD%)

6 pg/mL 9.04 0.15 ng/mL 7.06
40 pg/ml 8.26 - 1 ng/mL 9.14
400 pg/mL 9.64 10 ng/mL 7.89
Accuracy (DMT%) ' Accuracy (DMT%) o
6 pg/mL 38 '0.15 ng/mL -1.13
40 pg/ml 253 ' 1 ng/mL -1
400 p§/mL 0.914 10 ngmL 1.62

GC = gas chromatography; MS = mass spectrometry detection; LLOQ = lower limit of quantitation; RSD = relative
standard deviation; DMT = deviation of mean from theoretical
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Validation of the bioanalytical methods for pioglitazone, M-IIT, M-IV, ethinyl estradiol, and
norethindrone are acceptable. However, the interday precision values for 75 ng/mL pioglitazone and
M-1V (12 and 11.6%, respectively) were nearing the limit of acceptance.

4.4 Extrinsic Factor

Did the sponsor adequately assess the interaction potential between OC and pioglitazone?
Yes. :

The sponsor conducted another study as follow:

Study 01-00-TL-OPI-513 evaluated the PK effect of daily 45 mg oral pioglitazone on daily OC (Ortho-
Novum 1/35, 1 mg norethindrone plus 0.035 mg ethinyl estradiol) for 2 cycles. Thirty five healthy
women already receiving any OC received Ortho-Novum 1/35 for 1 cycle (screening period). These
randomized participants received either Ortho-Novum 1/35 plus 45 (30 + 15) mg pioglitazone daily
(treatment A) or Ortho-Novum 1/35 plus placebo daily (treatment B) for 21 days followed with a 7-day
washout. Participants then crossed over their previous treatment for another 21 days (Period 2). All
doses were administered at the study site. Plasma samples were collected for determination of predose
concentrations of pioglitazone, ethinyl estradiol, and norethindrone on Days 1, 18 - 21, 29, and 46 - 48.
On Days 21 and 49, serial PK-plasma samples were collected for ethinyl estradiol and norethindrone
determination over 24 hours postdose (with the exception of predose assessments for pioglitazone).
See Attachment 2 for study synopsis. The sponsor selected the 45 mg pioglitazone dose since this is
the maximum recommended dose. The sponsor chose Ortho-Novum 1/35 because it was studied with
troglitazone, another thiazolidinedione (J Clin Pharmacol 39:410-7 (1999)).



Study 01-00-TL-OPI-513’s results follow:

Predose plasma concentrations for pioglitazone, ethinyl estradiol, and norethindrone showed that all of
them achieved steady state on Day 18 (without regard to coadministration with pioglitazone or placebo
for ethinyl estradiol and norethindrone steady state determination). See Attachment 3 for details.
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Table 11.2a  Summary Statistics and ANOVA Results of the Ethinyl Estradiol
Pharmacokinetic Parameters by Treatment

Least Squares (LS) Means Ratio of :
LS - 90% Confidence
Ortho-Novum 1/35  Ortho-Nevum /35 Means  Interval o Ratio

Parameter + Pioglitazone HCl + Placebo (%) (%)

AUC(q.2 (hourpg/mL) 10777 1208.9 89.1 82.7-96.1
Conax (pg/mL).

(including Subject 1036) 122.5 141.6 86.5 78.2-957
Cous (pg/mL)

(excluding Subject 1036) 122.6 137.0 89.5 - 823-974
Cum (pg/mL) 20.7 21.8 95.2 88.1-1029

Participant 1036 had unexplainably high ¢ -~ ¢, for treatment A, whereas other 34

participants’ Cyax ranged from 70.4 — 240 pg/mL. Péfticipant 1036’s 2 and 6 h concentrations were
Y #7771 espectively. Comparisons of treatments A to B showed that ethinyl estradiol
AUC p-24n), Cmax, and Cpyi, were decreased 11%, 11 - 14%, and 5%, respectively.



( _ \ Figure 11.2b  Mean + Standard Error Norethindrone Plasma Concentrations
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Table 11.2b  Summary Statistics and ANOVA Results of the Norethmdrone
SN Pharmacokinetic Parameters by Treatment
N Least Squares (LS) Means Ratio of

LS 90% Confidence
Ortho-Novum 1/35  Ortho-Novum 1/35 Means Interval on Ratio

Parameter .+ Ploglitazone HCl + Placebo (%) (%)

AUC g 24 (hourng/ml) 144.0 ~140.1 102.8 92.5- 1142

cm (ng/rL) 19.0 204 932 83.9-103.5
oo (ng/mL) ‘ 244 : 2.13 1147 104.5-125.9

Compansons of treatments A to B showed that norethindrone AUC(O 24)s Craxs and Cuin Were increased
3%, decreased 7%, and increased 15%, respectively.

5 Labeling Comments

CLINICAL PHARMACOLOGY
Drug-Drug Interactions »
The sponsor should change to this statement “Oral Contraceptives: - o e
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Attachment 2
Pioglitazorie HCl ..
Study No. 01-00-TL-0P1-513
Page 4-
2. SYNOPSIS
Name of Company: Individual Study Table . | (For National Anthorify Use
Takeda Pharmaceuticals North Referring to part of the 1 Only)
Americg, Inc, Dossier
Name of Finished Product: Volume:
ACTOS®
Name of Active Ingredient: -1 Page:
§ Pioglitazone HCl

Title of Study: A Double-Blind, Crossover, Placebo-Controlled Study of the Effects of Pioglitazone HCI
on the Pharmacokinetics of Ethinyl Estradiol and Norethindrone (Ortho-Novum) in Healthy Female
Volunteers

Investigators: '/ ——————— ‘

Study.Centerss ' ( : et |
Publication (reference): Nons

Study Peciod (years): ’ Phase of Developraent:

15 July 2001 —9 December 2001. Phase I ‘

Objectives: The objective of this study was to evalnate the effects of pioglitazone HCl on the
pharmacokinetics of ethinyl estradiol and norethindrone (Ortho-Novum 1/35 [norethindrone 1.0 mg;
ethinyl estradiol 0.035 mg). -

Methodology: The pharmacolinetic effect of 45 mg pioglitazone HCI (ACTOS®) on the oral
contraceptive Ortho-Novum 1735 when administered concurrently once cvery morting (for 2 cycles) was
evzluated in a single-center, randomized, double-blind, placebo-controlled, crossover pharmacokinetic
(PX) study. Subjects were given Ortho-Novam 1/35 to be taken for 1 cyele during the screening period
{prior o which stbjects were required to have taksn at least | cycle of any oral contraceptive). Following
the screening period, subjects were randoraly administered 1 of 2 weatments (Ortho-Novum 1/35 plus
ploglimzone HCl 45 mg [Treatment A] or Ortho-Novum 1/35 plus placebo [Treatment B]) for 21 days
(Period 1) followed by & 7-day washout. Subjects then crossed over from their previous ireament for
another 21 days (Period 2). All doses were administered at the study site. Subjects were admitted o the
study site for screening {pregnancy test, alcohol/drug screen, PAP test, ECG) and/or safety (vital signs,
adverse events [ABs], clinica] laboratory tests, physical examinations) assessments from Days ~1 through
1, Days 20 throngh 22, Days 28 through 29, and Days 48 through 50. Plasma samples were taken for
determinations of predose levels of ploglitazone HCI, ethiny! estradiol, and norethindrone on Deys 1, 18
through 21, 29, and 46 through 48. Following dosing on Days 21 and 49, subjects underwent serial blood
sampling for PK anatysis (for ethinyl estradiol and norethindrone only, with the exception of predose
assessments for pioglitazone HCI) at protocol-specified times between 0 and 24 hours postdose. On
Days 22 and 50, in addition to the 18- and 24-hour postdose PK sampling, vital sign assessments and liver
function tests were performed. Upon readmission to the study facility on Day 48, a brief physical
examination was performed. Adverse events and concomitant medications were assessed daily
throughout the study period.

Number of Subjects (Planned and Analyzed): Planned: 36 (18 in each treatment sequence). Analyzed:
3S in PX anzlyses: 35 in safety analyses.

- 2 July 2002 Version: Final
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Pioglitazone HCl

Study No. 01-00-TL-OPI-513
Page 5
Name of Company: : Individual Study Table (For National Authority Use
Takeda Pharmacenticals North Referring to part of the Only)
America, Inc. Dossier
Name of Finished Product: Volume:
ACTOS®
Name of Active Ingredient: Page:
Pioglitazone HCl

Diagnosis and Main Criteria for Inclusion: The study included females in good health who were 20 to
42 years of age, who were within ~10% and +30% of their ideal body weight, had normal clinical
laboratory results, a negative hepatitis panel, negative HIV screen, and negative urine screen for drugs of
abuse including alcohol. In addition, subjects were to have taken at least 1 cycle of any oral contraceptive
followed by 1 cycle of Ortho-Novam 1/35 prior to ra.ndormzat:on and were to use barrier contraceptive
‘methods during the study.

Test Product, Dose and Mode of Administration, Batch Number: Single orally administered 15 mg
pioglitazone HCI tablet (lot number 01043) and 30 mg pioglitazone HCI tablet (lot number 01073)
administered together for a total dose of 45 mg, plus 1 tablet of Ortho-Novum 1/35 (lot number 29N211),
adnyinistered once every morning for 21 days per cycle.

Duration of Treatment: Two treatment periods of 21 days, separated by a washout period of 7 days.

Reference Therapy, Dose and Méde of Administration, Batch Number: Two orally administered
placebo tablets (lot number 01013) taken concirrently with 1 tablet of Oztho-Novum 1/35 (lot number
29N211) administered once every morning for 21 days per cycle.

Criteria for Evaluation:

Pharmacokinetics: The PK variables were calculated for ethinyl estradiol and norethindrone and included
the arca under the plasma concentration-time curve from dosing until 24 houts (AUCp.24)), maximum
observed plasma concentration (Cpg,), minimum observed plasma concentration (Cpy), time to maximum
plasma concentration (Tpey); and fluctuation index (FIL), .

Safety: Safety was based on the incidence of AEs, changes over tirae in laboratory values (incinding liver
function tests), vital signs, electrocardiograms (ECGs), and physical exammauons

Statistical Methods:

Demographic and Baseline Characteristics: Descriptive statistics and frequencies were used to summarize
demographic variables (race, age, height, and weight) by treatment sequence.

Pharmacokinetic Measures: For plasma concentrations, descriptive statistics were tabulated by time point
and by treatment. For ethinyl estradiol and norethindrone, descriptive statistics were tabulated by
treatment for pharmacokinetic parameters. An analysis of variance (ANOVA) was performed on
AUCp 2y Caaxs Crins T, 2nd FI. The values for AUC .24y, Crnas, and Cyg, were natural log transformed
prior to analysis, and the confidence intervals (ClIs) of least square (L.S) means ratio for AUCg.24y, Cpoass
and Cyy;, were obtained by taking the antilog of 90% ClIs for treatment difference between LS means for
Ortho-Novum 1/35 plus pioglitazone HCl 45 mg and Ortho-Novum 1/35 plus placebo on the fog scale.
The following model was used to assess drug-drug interaction' # - /

¥ == _ The following model was used to assess steady state of ethinyl estradiol and norethindrone: ) , '

The following mode! was used to assess unchanged pioglitazone HCI, its major ]
metabolxtcs M-I and M-IV, and total pioglitazone: ! !
14 /

Safety: Adverse évents were summarized by system organ class and preferred term within each system
organ class based on the Medical Dictionary for Regulatory Affairs (MedDRA). Data for laboratory

values and vital signs were summarized using descriptive statistics. Shift tables of laboratory data were

2 July 2002 : Version: Final
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Page 6
Name of Company: Individual Study Table (For National Authority Use
Takeda Pharmaceuticals North Referring to part of the Only)
America, Inc, Dossier
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1 Nare of Active Ingredient: Page:

{ Pioglitazone HC

1 also provided.
Subject Disposition:

A total of 40 subjects were enrolled in the study Five subjects were discontinued prior to recemng any
study drug and, therefore, were excluded from the safety and PK analyses. All of the remaining

35 subjects (18 subjects in treatment sequence AB and 17 subjects in treatment sequence BA) completed
the study and were included in the PK analyses.

SUMMARY - CONCLUSIONS

Pharmacokinetic Results:

Pioglitazone HCI: For subjects who received pioglitazone HCI and Ortho-Novum 1/35, steady state
concentrations of unchanged pioglitazone, M-III, M-IV, and total pioglitazone were attained by Day 18,
Ethinyl Estradiol: Steady state ethinyl estradiol concentrations were attained by Day 18 for subjects who
received Ortho-Novum 1/35 plus pioglitazone HCI and for subjects who received Ortho-Novum 1/35
alone. Following daily dosing for 21 days, statistically significant differences between treatments were
observed for the LS mean ethinyl estradiol AUC g4 and Crax. The LS mean AUCp.p4y and Crax
following treatment with Ortho-Novum 1/35 plus pioglitazone HCl were 10.9% and 13.5% lower,
respectively, compared to treatment with Ortho-Novum 1/35 alone (AUCg.24, 1077.7 vs. 1208.9 pg/mL,;
Cuass 122.5 vs. 141.6 pg/mL). Similar results were obtained when Subject 1036 was excluded from the

| analysis of Cryy. These were no statistical differences observed between treatment groups for the LS
mean Crin, Trax, Or FI. Based on the analysis that incloded Subject 1036, the 90% CI of the ratio for
ethiny! estradiol LS mean AUCq.54) for subjects who received Ortho-Novum 1/335 plus pioglitazone HC1
to subjects who received Ortho-Novum 1/35 alone was within 80% to 125%, but was not within this range
for LS mean Cyy,,. However, when Subject 1036 was excluded, the 90% CI of the treatment ratio for LS
mean Cy,, was within the 80% to 125% range. These results indicate that there is a lack of drug
interaction between ploghtazone HCl and cthmyl estradiol.

Least Squares (LS) Means Ratio of

LS 90% Confid
Ortho-Novum 1/35 Ortho-Novum Means Inte:-v(:;on 1:::1?,

Parameter + Pioglitazone HCI 1/35 + Placebo (%) (% )
AUCq.04 (hourpg/mL) - 10677.7 12089 89.1 82.7-96.1
Caax (pg/mL) '
(including Subject 1036) 1225 - 141.6 86.5 78.2-957
Cras (pg/mL) v ' '

(excluding Subject 1036) 122.6 137.0 89.5 823-974
Coie (p2/mL) 207 218 952 88.1- 1029

Wsubj ects who received Ortho-Novum 1/35 plus pioglitazone HCI, the ethinyl estradiol LS mean Ty,
and FI were 1.3 hours and 2.3, respectively. The corresponding values for subjects who received Ortho-
Novum 1/35 alone were 1.5 hours and 2.4, respectively.

Norethindrone: Steady state norethindrone concentrations were attained by Day 18 for subjects who
received pioglitazone HCI and Ortho-Novum 1/35 and for subjects who received Ortho-Novum 1/35
alone. Following daily- dosing for 21 days, statistically significant differences between treatments were
observed for the LS mean norethindrone Cgg; mig (2.4 ng/mL following treatment with Ortho-Novum 1/35

2 July 2002 Version: Final
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plus pioglitazone HCl vs. 2.1 ng/ml. following treatment with Ortho-Novum 1/35 alone) and FI (2.8 vs.
3.2). There were no statistical differences observed between treatment groups for the LS mean AUC .54,
Cosuxs OF Tux- The 90% CI of the ratio for norethindrone LS mean AUCp.24) and C,, for subjects who
received Ortho-Novum 1735 plus pioglitazone HCI to subjects who received Ortho-Novum 1/35 alone
were within the 80% to 125% range, indicating that there is a lack of drug interaction between
pioglitazone HCI and norethindrone.

Least Squares (LS) Means Ratio of -
Ortho-Novam 1/35  Ortho-Novum1/35 LS = 90% Confidence 1~~~ = =7~
+ Pioglitazone HCI * +Placebo Means  Interval on Ratio
Parameter (%) (%)
AUC .24y (hourng/mL) 144.0 140.1 102.83 92.5-114.2
1 Cpax (ng/mL) 5.0 ?0.4 93.2 83.9-103.5
Cin (ng/ml) 2.44 2.13 1147 10451259

 For subjects who received pioglitazone HCI and Ortho-Novum 1/35, the norethindrone LS mean Ty, and
F1 were 1.2 hours and 2.8, respectively. The corresponding values for subjects who received Ortho-
Novum 1/35 alone were 1.2 hours and 3.2, respectively.

Safety Results:
»  There were no deaths or other serious AEs experienced in this study, and no subject (who received

study drug) was discontinued due to an AE.

¢ The overall incidence of AEs was similar in subjects during treatment with Ortbo-Novum 1/35 plus
pioglitazone HCl as compared with Ortho-Novum 1/35 alone.

e  Adverse events experienced by subjects in this study most frequently affected the nervous and
gastrointestinal body systems; the most frequently experienced events in both treatment groups
included heacache, abdominal pain, nausea, pharyngolaryngeal pain, and nasal congestion. Overall,
there were no apparent differences between treatments with regard to AE severity and relationship to -
study drug.

CONCLUSIONS:

In conclusion, results from the present study indicate that concomitant admmmt:rauon of pioglitazone HCi
at a maximal therapentic dosage (45 mg/day) did not significantly alter the peak (Cy.,) or total (AUC g.04))
exposure of ethinyl estradiol and norethindrone (Ortho-Novum 1/35).

The above conclusions are based on the following findings:

¢ There is a lack of drug interaction of pioglitazone HCI upon ethinyl estradiol.

¢ There is a lack of drug interaction of pioglitazone HC! upon norethindrone.

¢ The safety profile of pioglitazone HCl when coadministered with ethinyl estradiol and norethindrone
was comparable to administration of ethinyl estradiol and norethindrone alone.

Date of Report: 2 July 2002

2 July 2002 ' Version: Final
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Table 14.6.3
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Steady State Tests for Unchanped Pioglitazome Trough Concentration I Plaswa {Daye 18 Through 21)

P value e em e PALTVANS PUBLIUE = e
Study Day Statistice Treatment A Day Pay 18 Day 19 pay 20 Day 21
Overall N 140
Wsan {5.D.) 124.1 {62.93)
LE Mean 115.4 0.425
Median 116.0
¥in - Max 4 /
Day 18 » 3%
tean (S.D.}) 120.4 (59.05)
LS Mean 117.7 0.215 ° 0.323 0.958
¥adian 116.0
Min - Max
] r
Day 19 N as
Hean {S.b.) 112.1 164.81) )
L5 Nean 107.6 0.280 0,191
edian 109.0 .
¥in - Max ,  n———
4
_ Ray 20 N - £
Mean (S5.D.) 130.2 (70.35)
LS Measn 138.4 0.9570
Median 103.0
Nin - Max [ |
{
vay 2} N s
Nean {S.D.) 133.7 {57.83}
. LS Mean 128.1
Median 137.0
NL{: - Max , —_— .
Treatpent: A = Ortho-Novum 1/35 + Ploglitazone 45 my
Nodel used for the steudy state test: loglconewstration) = intercept + study day
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Fage 1 of 1
Table 14.6.1 .
Stoady State Temks- for Lol Txough C {on in Plesms iDays I8 Through 11)
rmeem PeVALOUE wema—
Srudy Day Statistice Treatment A Trtatment B Treatment Pairvisa Pvalue
Overall N 138 - 138
Wesn 15.D.3 23.2 (5.30} 26.6 (17.31)
LS Mean 21.8 2308 0,282 8.801 o=
Hedion 23.5 24.0
Hin - Mox ’ —— - _——
Day 18 ¥ 35 is
Kean (5.D.) 2.3 (8.%8) 24.3 (8.47)
LS Rean 2.7 3.2
Nedian 24.5 av
Min - Max - e ——————
Bay 19 .o 35 as
Menn (5.D.) 1.1 (9.7} 27.8 (15.52)
LS Hean 2.2 28.3
nedian 21.7 25.0
Hin — Max I r -
bay 20 B s s
Meaun (S.0.3 23.3 (10.18) 30.6 (27.70)
LS Hean 22.3 24.4
Hadian 23.6 24.0
S Min - Max _-_’____N— P
Day 23 L 34 33
. Hean (8.D:) 32.9 (2.8B) 33.5,(9,85)
12 Mean 20.5 22.8
Madian 23.¢ ’ 23,5
Min > Sax

Pl S )
Pairwize 18 va 19 4
Paizwise 138 va 20
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Paizwise 19 vs 20
Fairwiae 19 vs 21
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Table 14.6.2
Steady State Tests for Norethi ‘Trough C ion in Plaoma {baya 1B Through 21}
. —=—- P-value -~—-m

study pay Stavistics Treatment A Treatment B Day Treatment Pairwise P-vaive
Dyerall N 1a0 139

Mean (3.9.) 3.2 (1.849) 2.9 (1.81) N

L8 Moan 2.7 2.4 0.186 D.004 **

Hidian 3.2 2.8

Min - Max )

{ —— e

Day 18 N 35 35

‘Mezn {5.0.) 3.0 {1.30) 2.7 {1.23}

LS ¥ean 2.5 - 2.3

Hedian 3.2 2.8

¥in ~ Max s PR 4

————ce. [

Day 13 N 35 35

Mean (§.D.} 3.1 12.26) 3.2 {2.87)

LS Mean 2.9 2.5

¥edien 3 2.9

Min - Max /! /
pay 30 n 35 35

Hean {5.D.) 3.1 2.4 2.8 {1.28)

LS Mean 2.7 2.4

Median 3 2.8

¥in - Hox , z
‘payzC  m - - 2 - B
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0.€78
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NDA 21-073 SE1-020
Statistical Review and Evaluation
Conclusions

1 EXECUTIVE SUMMARY OF STATISTICAL FINDINGS

1.1 CONCLUSIONS

The three pioglitazone add on trials with metformin, sulfonylurea, or insulin as background
therapy wete designed to show supetiority of the 45 mg QD regimen to the 30 mg QD
regimen in HbA,_ change from baseline. The effectiveness of pioglitazone 30 mg was
comparable to that obsetved in the add on studies in the original NDA. The current insulin
trial showed a statistically significant difference between 45 mg and 30 mg pioglitazone in
mean HbA,_ reduction. The metformin and sulfonylurea trials showed greater reductions in
mean HbA,_ in the 45 mg pioglitazone-treated patients than the 30 mg pioglitazone-treated
patients without statistical significance. °

Therefore, it is concluded that 45 mg pioghtazone
QD is efficacious in HbA1c reducuon when added to metformin, sulfonylurea or insulin.

2 STATISTICAL REVIEW AND EVALUATION OF EVIDENCE

2.1 INTRODUCTION AND BACKGROUND

Actos was approved for treatment of type 2 diabetes based on the results of 3 monotherapy
and 3 combination therapy studies in which pioglitazone was initiated at 15 mg QD or 30
mg QD. In the monotherapy studies, dose adjustments to a maximal daily dose of 45 mg
QD were allowed.

This submission included three 24-week pioglitazone combination therapy ttials to evaluate
the efficacy and safety of pioglitazone 45 mg QD compared to that of pioglitazone 30 mg
QD when added to a sulfonylurea, metformin, or insulin regimen.

'The purpose of this SNDA is to update the dosing, / #~ , and safety
sections of the current Package Insert to reflect the new data. '
Table 1 Design summary of the add on studies of pioglitazone
Study #of | DoseSample HbAx Type of Study Design Duration
Centers ~ size  change & Control primary efficacy of Treatment
PNFP-341 | 79 US 30mg 340 -1.55 multicenter, randomized, double- | supedority 24 weels
(Sulfonyluria) 45mg 332 -1.67 blind of 2 combmauon of SU + HbA,. change from :
actose baseline
PNFP-342 | 86 US 30mg 400 -0.80 multicenter, randomized, double- | superiority 24 weels
(metformin) 45mg 398 -1.01 - blind of a combination of HbA;. change from
Metformin + actose baseline
PNFP-343 | 98US | 30mg 328 -1.17 multicenter, randomized, double- | superiority 24 weels
(Insulin) 45mg 328 -146 blind of a combination of insulin | fypA,. change from
+ actose baseline
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Statistical Review and Evaluation

Statistical Evaluation of Evidence on Efficacy / -Safety

2.2 STATISTICAL EVALUATION OF EVIDENCE ON EFFICACY / SAFETY

2.2.1 SPONSOR'S RESULTS AND CONCLUSIONS

The primaty efficacy vatiable was the change from baseline in HbA,, at Week 24. The
primary efficacy analysis population was the intent-to-treat population with last observation
carried forward for the missing values. Model for change from baseline is based on a 2-way
ANCOVA with effects for pooled centet, treatment, and pooled-center-by-treatment

_ interaction as factots; and baseline value as a covariate.

The sponsor concluded that the results of the 3 studies indicate that pioglitazone 30 mg QD
or 45 mg QD added to sulfonylurea, metformin, or insulin regimen improves glycemic
control as measuted by glycosylated hemoglobin (HbA1c) and fasting plasma glucose (FPG)
levels. Additionally, no new safety issues were identified in the 24-week studies.

Table 2 HbA,, change from baseline (%) at Week 24, ITT — SU add on

45 mg QD Pio+SU

30 mg QD Pio+SU
N 351 351
Baseline LSMean 9.77 (0.082) 9.85 (0.083)
Mean Endpoint 8.22 (0.095) 8.17 (0.100)
LS Change (SE) -1.55 (0.085) ~1.67 (0.085)
1SM Difference (95% 2-sided C.1) -0.12 (-0.36, 0.12)

Table 3 HbA,, change from baseline (%) at Week 24, ITT — Metformin add on

30 mg QD Pio+Metformin | 45 mg QD Pio+Metformin
N 411 416
Baseline LSMean 9.88 (0.079) 9.81 (0.079
Mean Endpoint 9.10 (0.105) 8.81 (0.114)
LS Change (SE) -1.01 (0.093)

~0.80 (0.094)

LSM Difference (95% 2-sided C.1.)

~0.21 (-0.47, 0.05)

Table 4 HbA;. change from baseline (%) at Week 24, ITT — Insulin add on

30 mg QD Pio+Insulin 45 mg QD Pio+Insulin
N ) 345 345
Baseline LSMean 9.86 (0.084) 9.68 (0.085)
Mean Endpoint 8.65 (0.095) 8.23 (0.092)
LS Change (SE) -1.17 (0.080) -1.46 (0.081)

LSM Difference (95% 2-sided C.1.)

*Significantly different from 30 mg QD pioglitazone group (p=<0.05).

0.29 (-0.51, -0.07)*
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2.2.2 DETAILED REVIEW OF INDIVIDUAL STUDIES

2.2.2.1 Study PNFP 341 — Sulfonylurea add on

Patient Disposition

A total of 1631 patients wete scteened. Of this number, 919 patients were entolled in the
placebo lead-in phase. A total of 868 patients were randomized and 737 (85%) completed

‘the study. Table 5 is the sponsor’s table which displays reasons for discontinuation.

Table 5 Reasons for Discontinnation during Double-Blind Phase — Sulfonylurea add on

30 mg QD Pioglitazone + 45 mg QD Pioglitazone +
Sulfonylurea Sulfonylurea
All Randomized Patients 351 (100.0%) 351 (100.0%)
Randomized, Not Treated 0 (0.0%) 0 (0.0%)
Completed Doubie-Blind Treatment Period 267 (76.1%) | 254 (72.4%)
Discontinued from Double-Bling Treatment 84 (23.9%) 97 (27.6%)
Period )
Insufficient Therapeutic Effect 12 (3.4%) 14 (4.0%)
Symptomatic Hyperglycemia . 2 (0.6%) 2 (0.6%)
Asymptomatic Hyperglycemia {Lab AE). 1 (0.3%) 2 (0.6%)
Symptomatic Hypoglycemia - 0(0.0%) 2 (0.6%)
All Other Clinical AEs 17 (4.8%) 27 (7.7%)
Other Lab AEs 2 (0.6%) 2 (0.8%)
Non-Compliance 6 (1.7%) 7 (2.0%)
Lost to Follow-Up 7 (2.0%) 14 (4.0%)
Withdrew Consent 22 (6.3%) 17 (4.8%)
Protocol Violation 11 (3.1%) 7 (2.0%)
Other 4 (1.1%) 3 {0.9%)
ITT Patients 351 (100.0%) 351 (100.0%)
Evaluable Patients 257 (73.2%) 258 (73.5%)

Twenty-seven percent patients withdrew from the study. The major reason for

discontinuation was adverse events.
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Ptimary Efficacy Analysis ~HbA,  change from baseline at Week 24

Table 6 HbAlc (%) least squate mean change from baseline
to week 24 (endpoint) (LOCF) — ITT Population

30 mg QD 45mg QD
Pioglitazone +Sulfonylurea | Pioglitazone +Sulfonylurea
, (N=340) (N=332)

Baseline LSM (SE) 9.81 (0.079) 9.88 (0.080)

Endpoint LSM (SE) 8.22 (0.095) . 8.27 (0.100)

LSM Change (SE) -1.55 (0.085) -1.67 (0.085)

LSM Difference (95% C.L) -0.12 (-0.36, 0.12)
p-value * 0.36

" model based on 2 2-way ANCOVA with effects for pooled center, treatment, and baseline value as a

covatriate

. The 45 mg dose was not statistically different from the 35 mg dose when added on to
* sulfonylurea. However, the mean HbA, reduction was greater in the 45 mg treated patients

than the 30 mg treated patients.
2.2.2.2 Study PNFP-34 - Metformin add on

Of the 883 patients who entered the single-blind period and received placebo, 827 were
randomized and received double-blind medication, Of the 827 patients who were

randomized to double-blind treatment, a total of 561 patients completed the study and 266

patients discontinued. Table 7 displays patients disposition.

The mean age of the patients was 53.8 yeats. A total of 536 (64.8%) of the patients were
Caucasian; slightly mote than half (57.9%) of the patients were male. Slightly more than half
(54%) of the patients had reported other antidiabetic medications in combination with their
metformin before enrolling in the study. Median metformin dosage at baseline was 1700
mg/day and 1500 mg/day for extended release. Metformin dosage was similar in the two
treatment groups.
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Table 7 Patient Disposition — Metformin

30 mg QD Pioglitazone + 45 mg QD Pioglitazone +
Metformin Metformin
All Randomized Subjects 411 416
Randomized, Not Treated » 0 0
Completed Double-Blind Treatment Period 280 (68.1%) 281 (67.5%)
Discontinued from Double-Blind Treatment
Period 131 (31.9%) 135 (32.5%)
Insufficient Therapeutic Effect 50 (12.2%) 48 (11.5%)
Symptomatic Hyperglycemia 8 (1.9%) 5 (1.2%)
Asymptomatic Hyperglycemia (Lab AE) 7 (1.7%) 6 (1.4%)
Symptomatic Hypoglycemia 0(0%) 1(0.2%)
Renal Disease and Renal Dysfunction 2 (0.5%) 2 (0.5%)
All Other Clinical AEs 8 {1.8%) 18 {4.3%)
Other Lab AEs 3(0.7%) 1 (0.2%)

" Noncompliance 10 (2.4%) 9 (2.2%)
Lost to Follow-Up 5 {1.2%) 7 (1.7%)
Withdrew Consent 18 (4.4%) 25 (6.0%)
Protocot Violation 15 (3.6%) 8 (1.9%)

~ Other 5 (1.2%) 5 (1.2%)
{TT Subjects 411 (100%) 416 {100%)
Evaluable Subjects 311 (75.7%) 324 (77.9%)

More than 30% of patients did not conipietc the double-blind portion of the treatment
period. Mote than 10% of patients did not complete due to insufficient therapeutic effect
followed by approximately 7% of patients due to adverse events.
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Statistical Evaluation of Evidence on Efficacy / Safety .

Primary Efficacy Analysis — HbA; Change from baseline

Table 8 displays the LSM HbA,, ¢change from baseline for the ITT population.

Table 8 HbAlc (%) least squate mean change from baseline
to week 24 (Endpoint) (LOCF) —ITT

30 mg QD 45 mg QD
Pioglitazone + Metformin Pioglitazone + Metformin
IN=400) NN=398)
Baseline LSM (SE) 9.90 (0.077) 9.83 (0.077)
Endpoint LSM (SE) 9.10 (0.105) 8.81 (0.114)
LSM Change* (SE) -0.80 (0.094) -1.01 (0.093)
1 LSM Difference (95% C.I1) -0.21(-0.47, 0.05)
p-value * 0.08

" model based on a 2-way ANCOVA with effects for pooled center, treatment, and baseline value as a

covatiate

2.2.2.3 Study PNFP-343 - Insulin add on

Of the 745 patients entered the single-blind period and received placebo, 690 were
randomized to the double-blind treatment. A total of 486 patients completed the study and
204 patients discontinued. Table 9 displays patient disposition during the’double-blind

phase. v :
Table 9 Patient disposition — Insulin + pz'oglz'ta{one
30 mg QD Pioglitazone + 45 mg QD Pioglitazone +
Insulin Insulin
All Randomized Subjects 345 (100.0%) 345 (100.0%)
Randomized, Not Treated 1-(0.3%) 0 (0.0%)
Completed Double-Blind Treatment Period © 244 (70.7%) 242 (70.1%)
Discontinued from Double-Biind Treatment 101 (29.3%) 103 (29.9%)
Period ' :
Insufficient Therapeutic Effect 13 (3.8%) 10 (2.9%)
Symptomatic Hyperglycemia 2 (0.6%) 0 (0.0%)
Asymptomalic Hyperglycemia {Lab AE) 2 (0.6%) 0 (0.0%)
Symptomatic Hypoglycemia : 1 {0.3%) 6 (1.7%)
All Other Clinical AEs 16 (4.6%) 25 (7.2%)
Other Lab AEs 4(1.2%) 2 (0.6%)
Noncompliance 7 (2.0%) 8 (1.7%)
Lost to Follow-Up 10 {2.9%) 13 (3.8%)
Withdrew Consent 20 (5.8%) 16 (4.6%)
Protocol Violation 17 (4.9%) 19 (5.5%)
Other 9 (2.6%) 6 (1.7%)
ITT Subjects 345 (100.0%) 345 (100.0%)
Evaluable Subjects 166 (48.1%) 149 (43.2%)
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The mean age of the patients was 56.5 yeats. The majority (63.3%) of the patients were
Caucasian, 24.3% were Black, 9.6% were Hispanic. The majority of patients (54.6%) were
male. Most (72.9%) of the patients had not reported other antidiabetic medications in
combination with theit insulin before enrolling in the study. Median insulin dosage at
baseline was 60.0 units/day. Insulin dosage was similar in the two treatment groups.

The treatment-by-baseline HbA,_ was significant (p=0.03). Figure 1 displays the regression .
of HbA,, change from baseline by baseline HbA, . The graph showed that greater sepatation
of the 2 regression lines as baseline HbA,_ increases. The greatest reduction of HbA,
occurred in patients baseline HbA,_ >14. When patients with baseline HbA,_ >14% wete
excluded from the analysis the treatment-by-baseline interaction was no longer significant

(©=02) (Fig 2).

Figure 1 HA,, :/Jénge from baseline by baseline HbA, - ITT

HbAlc Change from Baseline

8

8 10 12 14
Baseline HbAlc (%)

Treatment:
—2— Pijoglitazone 30 mg + Insulin
—*— Pioglitazone 45 mg + Insulin
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Figure 2 HbA,, change from baseline by HbA,, baseline<14% -

=4
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HbAlc Change from Baseline

1
=)

. 8 10 12 14

Baseline HbAlc (%)

Treatment: v
—=—— Pjoglitazone 30 mg + Insulin
—o— Pioglitazone 45 mg + Insulin.

Table 10 displays HbA, change from baseline in patients whose baseline HbA, was less
than ot equal to 14%. Results remained statistically significant when patients with baseline
HbA,, >14% wete removed from the analysis
Table 10 HbAlc (%) least square mean change from baseline fo week 24 (En@ozm‘)
Sfor baseline HbA,, <14%

30 mg QD ~45mg QD
Pioglitazone + Insulin Pioglitazone + Insulin
(IN=320) (IN=323)
Baseline LSM (SE) 9.75 (0.080) 9.64 (0.080)
Endpoint LSM (SE) '8.59 (0.098) 8.24 (0.098)
LSM Change* (SE) -1.16 (0.081) -1.41 (0.080)
LSM Difference (95% C.1.) ' -0.25(-0.47,-0.02)
p-value * ‘ _ 0.03

" model based on a 2-way ANCOVA.. with effects for pooled center, treatment, treatment-by-center
interaction, and baseline value as a covariate -

(L
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2.3 CONCLUSIONS AND RECOMMENDATION

The 3, 24-week pioglitazone add on trials with sulfonylurea, metformin or insulin as
background therapy showed HbA,, changes from a baseline of approximately 9.8% of
-1.55%, -0.80%, and -1.17%, respectively, for the 30 mg pioglitazone groups and -1.67%, -
1.01%, and -1.46%, respectively for the 45 pioglitazone groups. The HbA,_ changes from
baseline in the 30 mg pioglitazone groups were compatable to the HbA,, changes from

“baseline in the 30 mg groups in the 3 add on trials of 16 weeks in the original NDA

submission (-1.22%, -0.64% and -1.26%, respectively). Compared to the 30 mg dose groups,
the 45 mg pioglitazone dose groups showed consistently greater HbA,, reductions.

11
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21 CFR 314.50(h) Patent Information

item 13. Patent Information

ACTOS (Pioglitazone HCI-AD-4833) Tablets

The following ten patents were issued for AD-4833. The drug product name for this
chemical entity will be ACTOS {ploglitazone HCI) tablets.

21CFR 314.53 gcl m; !!2: @!): SM —
US Patent Expiration” | Type of Patent Patent Owner US Representative
Number Date e R
4444779 | July 27,1999 Drug, Drug Takeda Chemical Takeda
Product Industries, Lid. Pharmaceuticals
. — _ North America, Inc. |
4,687,777 January 17, Drug, Drug Takeda Chemica} - Takeda
2006 Product Industries, Ltd. Pharmaceuticals
. North America, inc. |
5,965,584 | Jime 19,2016 | Drug Product | Takeda Chemical Takeda -
Method of Use | Industries, Ltd. Pharmaceuticals
— North America, Inc.
6,160,383 | June 19, 20168 | Method of Use | Takeda Chemical Takeda
_ industries, Lid. Pharmaceuticals
— North America, inc.
. 6,150,384 | June 19, 2016 | Method of Use | Takeda Chemical Takeda
) industries, Ltd. Pharmacaeuticals
North America, Inc.
6,166,042 | June 19, 2016 | Method of Use | Takeda Chemical Takeda .
- Industries, Ltd. . Pharmaceuticals
' — North America, Inc. _|
6,166,043 | June 19, 2016 | Method of Use | Takeda Chemical Takeda
' Industries, Lid. Phamaceuticals
‘ - North America, Inc.
6,172,080 | June 19, 2016 | Method of Use | Takeda Chsrmical Takeda
Industries, Ltd. Phamacsuticals
North America, Inc.
6,214,205 | June 19, 2018 | Method of Use | Takeda Chemical Takeda
: : Industries, Ltd, Pharmaceuticals
: — : North America, Inc.
6,271,243 | June 19,2016 | Method of Use { Takeda Chemical Takeda
) Industries, Ltd. Pharmaceuticals
: North America, Inc.
8,303,640 August 9, Methed of Use | ‘Takeda Chemical ’ Takeda
2016 Industries, Ltd. Pharmaceuticals
North America. Inc.
6,320,404 | June 18, 2016 | Method of Use | Takeda Chemical Takeda
- Industries, Lid. Pharmaceuticals
_North America, Inc. |




EXCLUSIVITY SUMMARY FOR NDA 21-073 SUPPL #020

Trade Name: Actos Generic Name: pioglitazone HCl tablets
Applicant Name: Takeda North America, Inc. HFD-510

Approval Date If Known: November 26, 2003

PART I IS AN EXCLUSIVITY DETERMINATION NEEDED?

"1. An exclusivity determination will be made for all original

applications, and all efficacy supplements. Complete PARTS II and
IIT of this Exclusivity Summary only if you answer "yes" to one or
more of the following question about the submission.

a) Is it a 505(b) (1), 505(b)(2) or efficacy supplement?
YES /v// NO /___/

'If yes, what type? Specify 505(b); SES8

c) Did it require the review of clinical data other than to
support a safety claim or change in labeling related to
safety? (If it required review only of biocavailability or
biocequivalence data, answer "no.")

YES /v// NO /___/

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

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

d) Did the applicant request exclusivity?
YES /_ / NO /v//

If the answer to (d) is "yes," how many years of exclusivity
did the applicant request? ’

e) Has pediatric exclusivity been granted for this Active
Moiety?

Page 1



YES /__ / NO /v/
If the answer to the above ggestlon in YES, is this approval
a result of the studies submitted in response to the Pedlatrlc
Writen Request?
IF YOU HAVE ANSWERED "NO" TO ALL OF THE .ABOVE QUESTIONS, GO
DIRECTLY TO THE SIGNATURE BLOCKS AT THE END OF THIS DOCUMENT.

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

YES /___ / NO /v//

IF THE ANSWER TO QUESTION 2 IS "YES," GO DIRECTLY TO THE SIGNATURE
BLOCKS ON PAGE 8 (even if a study was required for the upgrade).

PART II FIVE-YEAR EXCLUSIVITY FOR NEW CHEMICAL ENTITIES

(Answer either #1 or #2 as appropriate)

;1.' Single active ingredient product.

Has FDA previously approved under section 505 of the Act any drug
product containing the same active moiety as the drug under
consideration? Answer "yes" if the active moiety (including other
esterified forms, salts, complexes, chelates or clathrates) has
been previously approved, but this particular form of the active

.moiety, e.g., this particular ester or salt (including salts with

hydrogen or coordination bonding) or other non-covalent derivative

. {such as a complex, chelate, or clathrate) has not been approved.

Answer "no" if the compound requires metabolic conversion (other
than deesterification of an esterified form of the drug) to produce
an already approved active moiety.

YES /v/ NO /__/ -
If "yes," identify the approved drug product(s) containing the
active moiety, and, if known, the NDA #(s).

NDA 21-073 pioglitazone HC1
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2. Combination product.

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

YES / / NO /v//

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

NDA#

IF THE ANSWER TO QUESTION 1 OR 2 UNDER PART II IS "NO," GO DIRECTLY
TO THE SIGNATURE BLOCKS ON PAGE 8. (Caution: The questions in part
II of the summary should only be answered “NO” for original
approvals of new molecular entities.) IF “YES” GO TO PART III.

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

To qualify for three years of exclusivity, an applicatioh or

supplement must contain "reports of new clinical investigations

(other than bicavailability studies) essential to the approval of
the application and conducted or sponsored by the applicant." This
section should be completed only if the answer to PART II, Question
1l or 2 was "yes.

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

YES /¢v// NO / /
IF "NO," GO DIRECTLY TO THE SIGNATURE BLOCKS ON PAGE 8.
2. A clinical inVestigation is "essential to the approval" if the

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

(a) In 1light of previously approved applications, is a
clinical investigation (either conducted by the applicant or
available from some other source, including the published
literature) necessary to support approval of the application
or supplement?

YES /v/ NO / _ /

If "no," state the basis for your conclusion that a clinical
trial is not necessary for approval AND GO DIRECTLY TO
SIGNATURE BLOCK ON PAGE 8:

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

YES /v// NO / [/

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

YES /___/ NO /v//

(2) If the answer to 2(b) is "no," are you aware of
published studies not conducted or sponsored by the
applicant or other publicly available data that could
independently demonstrate the safety and effectiveness of
this drug product?

YES / / NO /v'/
(c) If the answers to (b) (1) and (b)(2) were both %no,"
identify the clinical investigations submitted in the
application that are essent1a1 to the approval:

StudV 341 and Study 342"
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Studies comparing two products with the same ingredient(s) are
considered to be biocavailability studies for the purpose of this
section.

3. In addition to being essential, investigations must be "new" to
support exclusivity. The "~ agency . interprets "new clinical
investigation" to mean an investigation that 1) has not been relied
on by the agency to demonstrate the effectiveness of a previously
approved drug for any indication and 2) does not duplicate the
results of another investigation that was relied on by the agency
to demonstrate the effectiveness of a previously approved drug
product, 1i.e. does not redemonstrate something the agency
considers to have been demonstrated in an already approved
application.

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

Investigation #1 YES /__ [/ NO /v//
Investigation #2 YES /__ _/ NO /v/

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

b) For each investigation identified as "essential to the
approval®, does the investigation duplicate the results of
another investigation that was relied on by the agency to
support the effectiveness of a prev1ously approved drug

‘product?
Investigation #1 YES / / NO /v/
Investigation #2 YES / / NO /v/

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

c) If the answers to 3(a) and 3(b) are no, identify each "new"
investigation in the application or supplement that is
essential to the approval (i.e., the investigations listed in
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#2(c), less any that are not "new"):

Study 341
Study 342

4. To be eligible for exclusgivity, a new investigation that is
essential to approval must also have been conducted or sponsored by
the applicant. BAn investigation was Yconducted or sponsored by"
the applicant 1f, before or during the conduct of the
investigation, 1) the applicant was the sponsor of the IND named in

"the form FDA 1571 filed with the Agency, or 2) the applicant (or.

its predecessor in interest). provided substantial support for the
study. Ordinarily, substantial support will mean providing 50
percent or more of the cost of the study.

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

Invéstigation #1 _ v !
IND 33,729 YES /v// NO / /. Explain:
Investigation #2 !

!
IND 33,729 YES /v/ ! NO /  / Explain:

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

Investigation'#l N/A

Investigation #2 - N/A
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(c) Notwithstanding an answer of "yes" to (a) or (b}, are
there other reasons to believe that the applicant should not
be credited with having "conducted or sponsored" the study?
(Purchased studies may not be used as the basis for
exclusivity. However, if all rights to the drug are purchased
(not just studies on the drug), the applicant may be
considered to have sponsored or conducted the studies
sponsored or conducted by its predecessor in interest.)

YES /__/ NO /v/
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ACTOS® (Pioglitazone HCI Tablets)
SNDA
Item 16
‘Debarment Certification

A Debarment Certification as specified by the Generic Drug Enforcement Act of 1992 is
provided. :



~

Certification of Compliance with the Generic Drug Enforcement Act

In compliance with the Generic Drug Enforcement Act of 1992, Takeda Pharmaceuticals North
America, Inc certifies that we or the US affiliate Takeda America Research and Development

- Center, Inc. did not use in any capacity the services of any person debarred under subsections

(a) or (b) of Section 306 of the Food, Drug, and Cosmetic Act in connection with this
supplemental new drug application. ‘

L /L/Zf/’ 2
D. Date /
Senior Director, Clinical Research



Form Approved: OMB No. 0910-0336
DEPARTMENT OF HEALTH AND HUMAN SERVICES Expiration Date: June 30, 2002
Food and Drug Administration

CERTIFICATION: FINANCIAL INTERESTS AND
ARRANGEMENTS OF CLINICAL INVESTIGATORS

TO BE COMPLETED BY APPLICANT

With respect to all covered clinical studies (or specific clinical studies listed below (if appropriate)) submitted in
support of this application, | certify to one of the statements below as appropriate. | understand that this
certification is made in compliance with 21 CFR part 54 and that for the purposes of this statement, a clinical
investigator includes the spouse and each dependent child of the investigator as defined in 21 CFR 54.2(d).

Please mark the applicable checkbox.

B (1) As the sponsor of the submitted studies, | certify that | have not entered into any financial arrangement
with the listed clinical investigators (enter names of clinical investigators below or attach list of names to
this form) whereby the value of compensation to the investigator could be affected by the outcome of the
study as defined in 21 CFR 54.2(a). | also certify that each listed clinical investigator required to disclose
to the sponsor whether the investigator had a proprietary interest in this product or a significant equity in
the sponsor as defined in 21 CFR 54.2(b) did not disclose any such interests. | further certify that no
listed investigator was the recipient of significant payments of other sorts as defined in 21 CFR 54.2(f).

. | PNFP-341 , PNFP-342
2 : o

g _ o
3 | PNFP-343 » 01-00-TL-OPI-513
=

B

£ | PNFP-032

&)

[1(2) As the applicant who is submitting a study or studies sponsored by a firm or party other than the
applicant, | certify that based on information obtained from the sponsor or from participating clinical
investigators, the listed clinical investigators (attach list of names to this form) did not participate in any
financial arrangement with the sponsor of a covered study whereby the value of compensation to the
investigator for conducting the study could be affected by the outcome of the study (as defined in 21
CFR 54.2(a)); had no proprietary interest in this product or significant equity interest in the sponsor of
the covered study (as defined in 21 CFR 54.2(b)); and was not the recipient of significant payments of
‘other sorts (as defined in 21 CFR 54.2(f)).

[3(3) As the applicant who is submitting a study or studies sponsored by a firm or party other than the

' applicant, | certify that | have acted with due diligence to obtain from the listed clinical investigators
(attach list of names) or from the sponsor the information required under 54.4 and it was not possible to
do so. The reascn why this information could not be obtained is attached.

NAME TITLE
Curtis Rhine Vice President, Finance and Controller
FIRM / ORGANIZATION

Takeda Pharmaceuticals North America, Inc.

SIGNATURE DATE
| pfoe

Paperwork Reduction Act Statement -
An agency may not conduct or sponsor, and a person is not required to respond to, a collection of

information unless it displays a currently valid OMB control number. Public reporting burden for this Department of Health and Human Services
collection of information is estimated to average 1 hour per response, including time for reviewing ’ Food and Drug Administration
instructions, searching existing data sources, gathering and maintaining the necessary data, and 5600 Fishers Lane, Room 14C-03
completing and reviewing the collection of information. Send comments regarding this burden : Rockville, MD 20857

-estimate or any other aspect of this collection of information to the address to the right:

FORM FDA 3454 (6/02) : Crested bys PSC Medin Ats Banch (301) 43.2454 EF
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m Division of Metabolic and Endocrine Drug Products (DMEDP), HFD-510

PROJECT MANAGER LABELING REVIEW

Application Number: 21-073/S-20

Name of Drug: Actos® (pioglitazone HCI) Tablets, 15 mg, 30 mg and 45 mg.
- Sponsor: Takeda Pharmaceuticals North America, Inc.

Material Reviewed: Draft package insert.

Submission Date:. January 24, 2003.

Receipt Date: Jﬁnuary 27,2003.

Background and Summary: Actos tablets are indicated as an adjunct to diet and

exercise to improve glycemic control in patients with type 2 diabetes mellitus. It is indicated
both as monotherapy, and in combination with a sulfonylurea, metformin or insulin when diet
and exercise plus the single agent do not result in adequate glycemic control.

< \ Proposed Indication: This prior approval supplement provides for documentation to support
N multiple labeling changes to the CLINICAL PHARMACOLOGY section, Drug-Drug
Interactions subsection, Pharmacodynamics and Clinical Effects subsection,
< === Clinical Studies — Combination Therapy subsection, (to include
revisions of Actos in combination with metformin, a sulfonylurea, or insulin), WARNINGS,
PRECAUTIONS, ADVERSE REACTIONS, and DOSAGE and ADMINISTRATION
sections, of the package insert.

Review: The proposed draft package insert (PI) label was compared to the currently approved
label (S-021, identifier 5012100-6, revised April 2003). Changes to the PI as recommended in‘
the clinical, statistical, and blophann reviews have been implemented. The Project Management
staff concurs with these revisions.

Conclusion: Issue approval (AP) letter and request FPL.
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Thisis a répresehtation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Jena Weber
11/28/03 12:38:31 PM
Cso



" MEMORANDUM OF MEETING MINUTES

MEETING DATE: Tuesday October 28, 2003
TIME: 1:00 am
LOCATION: 14B-39 _
APPLICATION: NDA 21-073/S-020 Actos (pioglitazone HCI) Takeda
, IND 33,729 |
TYPE OF MEETING: Type A ' '
MEETING CHAIR: David Orloff, M.D., Division Director, Metabolic and Endocrine Drug
Products (DMEDP) ’

MEETING RECORDER: Jena Weber, Project Manager

FDA ATTENDEES, TITLES, Division of Metabolic and Endocrine Drug Products
. (DMEDP), HFD-510:

David Orloff, M.D. Division Director

Robert Misbin, M.D. Clinical Reviewer
Todd Sahlroot, Ph.D. ' Team Leader - Biometrics
Jena Weber, BS Project Manager

Takeda North America, Inc. ATTENDEES AND TITLES:
Monidira Bhattacharya, M.D. Associate Director Product Safety

. Claire Thom, PharmD. , VP, Research & Development
Mary Jo Pritza, PharmD Manager, Regulatory Affairs

Alfonzo Perez, M.D.- "~ VP Clinical Development

Indications and Usage: Actos is indicated as an adjunct to diet and exercise to improve glycemic
control in patients with type diabetes. It may be used in monotherapy, or for use in combination with
a sulfonylurea, metformin, or insulin when diet and exercise plus the single agent does not result in
adequate glycemic control.

Purpdse of meeting: To obtain Agencv concurrence and clarification on issues pertaining to Actos
and the labehng for this product, P : —_— ~ [

‘Background: Supplement 020 was submitted on January 24, 2003, and provided for documentation
to support multiple labeling changes to the CLINICAL PHARMACOLOGY section, (Clinical
Studies subsection to include revisions of Actos in combination with metformin, a sulfonylurea, or
insulin), WARNINGS, PRECAUTIONS, ADVERSE REACTIONS, and DOSAGE and
ADMINISTRATION sections, of the package insert.

Discussion: '
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e Recommended changes to the labeling regardmg patients with NYHA Class I[[ and v
cardiac status have been made.

MEDP requested (on November 14, 2003), that the following labeling changes be implemented to
the package insert: ;

New sentence in the “Actos plus Sulfonylurea” section:

o The mean reductions from baseline at Week 24 in HbAlc‘ were 1.55% and 1.67% for the 30

mg and 45 mg doses, respectively. Mean reductions from baseline in FPG were 51.5 mg/dL
and 56.1 mg/dL.

ew sentence in the “ACTOS plus Metformin Studies” section:
e The mean reductions from baseline at Week 24 in HbAlc were 0.80% and 1.01% for the 30

mg and 45 mg doses, respectively. Mean reductions from baseline i in FPG were 38.2 mg/dL
and 50.7 mg/dL.

‘ew sentence in the “ACTOS plus Insulin Studies” section:

e The mean reductlons from baseline at Week 24 in HbAlc were 1.17% and 1 .46% for the 30

mg and 45 mg doses, respectively. Mean reductlons from baseline in FPG were 31.9 mg/dL -
and 45.8 mg/dL.

Also, please remove the word - _from the next sentence which begins “Improved |

glycemic control was accompanied by....”

Under the CLINICAL PHARMACOLOGY section, Drug-Drug Interactions subsection, please

revise this paragranh to read: Oral Contraceptives: ! e /
) e e e ARt s T 7
/ e T T T e e e e e w-—'\-, JW;YM'__,,__‘,,,..,‘<,LW....<‘.__M~*&_‘M,_,,.7L_

¢ Additional comments regarding the clinical sections of the PI w111 be forwarded to Takeda.
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Division of M_etabblic and Endocrine Drﬁg Products
ADMINISTRATIVE REVIEW OF NEW DRUG APPLICATION
Application Number: 21-073/S5-020
Name of Drug: Actos (pioglitazone HCI) Tablets, 15 mg, 30 mg & 45 mg.
Sponsor: Takeda |
Material Reviewed

Type of Submission (i.e., paper, electronic, or combination): Combination

. Submission Date: January 24, 2003

Receipt Date: January 27, 2003
Filing Date: March 14, 2003
User-fee Goal Date: November 27, 2003.

Proposed Indication: This supplement provides for documentation to support multiple labeling
changes to the CLINICAL PHARMACOLOGY (Clinical Studies subsection to include
revisions of Actos in combination with metformin, a sulfonylurea, or insulin), WARNINGS,
PRECAUTIONS, ADVERSE REACTIONS, and DOSAGE and ADMINISTRATION
sections, of the package insert.

Review
PART I OVERALL FORMATTING*** |
[Note: Items 1,2,3,4, & 5 must be YN COMMENTS
submitted in paper.] (If paper: list volume & page numbers)
(If electronic: list folder & page numbers)
v| | Vol 1.1

1. Cover Letter

2. Form FDA 356h (original signature) v Vol. 1.1

a. Establishment information NN
(facilities ready for inspection?)
b. Reference to DMF(s) & Other v| NN

Applications .
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to adverse events)

electronic) (for death & dropouts

due

Page 2
3. User Fee FDA Form 3397 v| | vol11
4. Patent information & certification
5. Debarment certification (Note: Must v Vol. 1
have a definitive statement)
6. Field Copy Certification
7. Financial Disclosure v Vol. 1.1
8. Comprehensive Index v Vol. 1.1
9. Pagination v Vol. 1.1,
10. Summary Volume VI | vol1
11.Review Volumes v
12. Labeling (PI, container, & carton | Vol. 1.1
labels)
a. unannotated PI v Vol. 1
* b. annotated PI Vol. 1.1
c. immediate container N/A
d. carton N/A
e. patient package wmsert (PPI) NIA.
f. foreign labeling (English N/A
~ translation)
13.Case Report Tabulations (CRT) v Electronic
(paper or electronic) (by individual
patient data listing or demographic)
14.Case Report Forms (paper or v| | Electronic

Y=Yes {Present), N=No (Absent)

PART II: SUMMARY®%¢

COMMENTS
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Page 3

(If paper: list volume & page numbers)
(If electronic: list folder & page numbers)

1. Pharmacologic Class, Scientific
Rationale, Intended Use, & Potential
Clinical Benefits

Vol. 1

2. Foreign Marketing History

3. Summary of Each Technical Section

a. Chemistry, Manufacturing, &
Controls (CMC)

b. Nonclinical -
Pharmacology/Toxicology

NN

c. Human Pharmacokinetic &
Bioavailability

Electronic

d. Microbiology

N/A

e. Clinical Data & Resulis of
Statistical Analysis

Electronic

4. Discussion of Benefit/Risk
Relationship & Proposed
Postmarketing Studies

5. Summary of Safety

AN

Vol. 1

6. Summary of Efficacy

Vol. 1

Y=Yes (Present), N=No (Absent)

PART III: CLINICAL/STATISTICAL SECTIONS>*

COMMENTS
(If paper: list volume & page numbers)
(If electronic: list folder & page numbers)

1. List of Investigators Electronic
2. Controlled Clinical Studies v Electronic
a. Table of all studies 4
b. Synopsis, protocol, related v

Electronic
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Page 4

publications, list of investigators,
& integrated clinical & statistical
report for each study (including
completed, ongoing, & incomplete

studies)

c. Optional 6vera11 summary &
evaluation of data from controlled
clinical studies

Electronic

3. Integrated Summary of Efficacy (ISE)

4. Integrated Summary of Safety (ISS)

AN

1 5. Drug Abuse & Overdosage

Information

N/A

6. Integrated Summary of Benefits &
"~ Risks of the Drug

Vol. 1

7. Gender/Race/Age Safety & Efficacy

Analysis of Studies

Y=Yes (Prescnt), N=No (Abscnt)

PARTIV: MISCELLANEOUS®®

COMMENTS
(list volume & page numbers)

1. Written Documentation Regarding
. Drug Use in the Pediatric Population

af electronic: list folder & page numbers)

2. Review Aids (Note: In electronic
submission, can only request aids if
increase functionality. In paper
submission, verify that aids contain
the exact information duplicated on
paper. Otherwise, the aids are
considered electronic submissions.)

N/A

a. Proposed unannotated labeling in
MS WORD

1.1

b. Stability data in SAS data set

format (only if paper submission)




Page 5

c. Efficacy data in SAS data set
format (only if paper submission)

d. Biopharmacological information &
study summaries in MS WORD
(only if paper submission)

e. Animal tumorigenicity study data
in SAS data set format (only if
paper submission)

N/A

3. Exclusivity Statement (optional)

Y=Yes (Present), N=No (Absent)
Conclusions

Jena Weber

Regulatory Project Manager

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

- Jena Weber

11/28/03 12:26:29 PM
CsoO



Labeling:
The proposed ACTOS label submitted November 7, 2003, is acceptable except for the following:

Under the WARNINGS section, Cardiac Failure and Other Cardiac Effects subsection, the previous label
describes two insulin-treated patients at 15-mg ACTOS, and two patients at 30 mg ACTOS that developed in CHF
during the original 16-week trials.

e Ina24-week dose-controlled study in which ACTOS was coadministered with insulin, 0.3% of patients
(1/345) on 30 mg, and 0.9% (3/345) of patients on 45 mg reported CHF as a serious adverse event.

The new wording under the PRECAUTIONS section, Edema subsection should be revised to read:

v

e . ..edema was reported more frequently in patients treated with Actos than in plac-ebo-treated patients and
P ' appears to be dose related.
( )
\ > e Under the PRECAUTIONS section, Hepatic Effects subsection, the terms —
——

Otherwise, the revisions to the liver section are acceptable.

et

{ ' ' -
The description of anemia under the ADVERSE EVENTS section should be revised to read:
* The fall in hemoglobin and hematocrit with ACTOS appears to be dose related.
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This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Jena Weber
11/25/03 01:50:41 PM
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AMENDMENT TO A PENDING APPLICATION

November 26, 2003

David Orloff, M.D., Director RECE‘VED

Division of Metabolic & Endocrine Drug Product (HFD-510) ' NOV 2 8 2003
Office of Drug Evaluation I :
Center for Drug Evaluation & Research FDWCDER
Document Control Room 14B-19

Food and Drug Administration

5600 Fishers Lane

Rockville, MD 20857 -~ seg6o (¢ )

ACTOS® (pioglitazone HCL)

Dear Dr. Orloff:

Please refer to Takeda Pharmaceuticals North America, Inc. (TPNA) initial supplemental application
to NDA 21-073 dated January 24, 2003 and subsequent submissions dated April 24 (fax), May 13, July-
22, August 14, Nov 7, 2003; to the Agency’s acknowledgement letter to supplement 020 dated March
20, 2003; and to telephone communications dated May 29, Aug 4, October 28, and November 4
between TPNA and the Agency in regard to this supplement. Please also refer to the Agency’s fax
communications dated November 14 and 24, 2003, where recommendations to labelmg supplement
020 were provided to TPNA.

Pursuant to teleconferences held between TPNA and the Agency on November 25 and 26, 2003 the
above referenced labeling changes were agreed upon with the following exceptions:
* The request for new wording

L g s s
* Agreement was obtained to include the language recommended by the Agency under the
Clinical Pharmacology section, Drug-Drug interaction subsection regarding Oral
Contraceptives. Additionally, TPNA and the Agency agreed to the addition of the
statement, “In view of the high variability of ethinyl estradiol pharmacokinetics, the clinical
- significance of this finding is unknown.” to follow the proposed language.

Provided herein is final annotated and clean copy draft labeling reflecting all above referenced
changes. These documents have also been e-mailed directly to the Agency for review.

TAKEDA PHARMACEUTICALS NORTH AMERICA, INC.
475 Half Day Road  Lincolnshire, tllinois 60069 Phone: 847-383-3000



TAKEDA PHARMACEUTICALS NORTH AMERICA, INC.

Please do not hesitate to contact the undersigned for any additional questions or concerns.

Sincerely,

Maryo@l’ntza MPH, PharrnD

Regulatory Affairs Manager

Takeda Pharmaceuticals North America, Inc.
P/847-383-3739

F/847-383-3427

cc: Jena Weber (email)

ACTOS®

NDA 21-073/s-020 .
November 26, 2003
Page 2
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Food and Drug Administration
Center for Drug Evaluation and Research
Office of Drug Evaluation ODE 11

F

FACSIMILE TRANSMITTAL SHEET

.DATE: November 14, 2003

=

To: Mary Jo Pritza From: Jena Weber (ﬂ/
Regulatory Affairs Manager . * Project Manager
Company: Takeda Pharmaceuticals North America, Division of Metabolic and Endocrine Drug
Inc. : Products, HFD-510
Fax number: 8§47-383-3427 Fax number: 301-443-9282
Phone number: 847- 383-3000 Phone number: 301-827-6422

Subject: Reference NDA 21-073/S-020; labeling revisions as per biometrics and biopharm.

Total no. of pages including cover: 2

Comments: Please revise the package insert as follows:

New sentence in the “ACTOS plus Sulfonylurea Studies™ section:

e  The mean reductions from baseline at Week 24 in HbAlc were 1.55% and 1.67% for the 30 mg and 45 mg
doses, respectively. Mean reductions from baseline in FPG were 51.5 mg/dL and 56.1 mg/dL.

New sentence in the “ACTOS plus Metformin Studies” section:

e The mean reductions from baseline at Week 24 in HbA lc were 0.80% and 1.01% for the 30 mg and 45 mg
doses, respectively. Mean reductions from baseline in FPG were 38.2 mg/dL and 50.7 mg/dL.

New sentence in the “ACTOS plus Insulin Studies” section:

e  The mean reductions from baseline at Week 24 in HbAlc were 1.17% and 1.46% for the 30 mg and 45 mg
doses, respectively. Mean reductions from baseline in FPG were 31.9 mg/dL and 45.8 mg/dL.

Also, please remove the word ; ==  # from the next sentence which begins “Improved glycemic control was
accompanied by....”

Under the CLINICAL PHARMACOLOGY section, Drug-Drug Interactions subsection, please revis~ this
paragraph to read: Oral Contraceptives: / /

)

e

Document to be mailed: QYES MNO
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This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Jena Webex
11/14/03 02:29:43 PM



Weber, Jena M

From: : Holovac, Mary Ann :

Sent: Thursday, January 08, 2004 9: 12 AM

To: Weber, Jena M

Cc: Stewart, Kendra

Subject: : Actos (Pioglitazone) NDA 21093 8020
- Hi Jena

in order to make an exclusivity determmatlon for NDA 21073 S020, | will need to have part Il of the
~ summary completed. Question 2 of the summary inaccurately directs you not to complete the form...

Please complete part lll of the summary so that we may make an accurate exclusivity determination
for this approval.

Mary Ann

Mary Ann Holovac, R.Ph.
301-827-0492 .
' 301-827-5911 (fax) -
Office of Generic Drugs
Division of Labeling and Program Support
tolovacm@cder.fda.gov
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Weber, Jena M

From: mjpntza@tpna com
Sent:  Thursday, December 11, 2003 1:12 PM
To: weberj@cder.fda.gov

Subje‘ct: label edit

Jena- Under Clinical studies section, combo therapy, ACTOS plus insulin, 2nd paragraph, could the Agency
please delete the sentence underlined below which reads exactly like the sentence before? If you can make this
“happen I'd appreciate it, total oversight in our review. Many thanks- Mary Jo

(on the copy of the label you mailed to us this error appears on a page that the page number didn't print, but
should've been page 14..if that helps at all)

In the second study, 690 patients receiving a median of 60.0 units per day of insulin received
either 30 mg or 45 mg of ACTOS once daily for 24 weeks in addition to their current insulin
regimen. The mean reductions from baseline at Week 24 in HbA, , were 1.17% and 1.46% for

the 30 mg and 45 mg doses, respectively. Mean reductions from baseline in FPG were 31.9
mg/dL and 45.8 mg/dL. Improved glycemic control was accompanied by mean decreases from
baseline in insulin dose requirements of 6.0% and 9.4% per day for the 30 mg and 45 mg
dose, respectively._Improved glycemic control was accompanied by mean decreases from
baseline in insulin dose requirements of 6.0% and 9.4% perday for the 30 mg and 45 mg
dose, respectively.

"mail.tpna.com" made the following annotations.

This méssage is for the designated recipient only and may contain privileged or confidential
information. If you have received it in error, please notify the sender 1mmed1ately and delete the
original. Any other use of the email by you is prohibited.

12/11/2003



Weber, Jena M

From: Weber, Jena M

Sent: Friday, November 28, 2003 11:02 AM
To: CDER-APPROVALS
-Subject: . NDA 21-073/S-020

From the Division of Metabolic and Endocrine Drug Products, HFD-510

NDA 21-073

$-020

Drug: Actos (pioglitazone HCI) Tablets

Sponsor: Takeda

Indication: As an adjunct to diet and exercise to improve glycemic control in patients with type 2 diabetes. Actos is indicated for
monotherapy, and in combination with a sulfonylurea, metformin or insulin.

Supplement 020 provided for documentation to support multiple labeling changes to the CLINICAL PHARMACOLOGY section,
(Clinical Studies subsection to include revisions of Actos in combination with metformin, a sulfonylurea, or insulin), WARNINGS,
PRECAUTIONS, ADVERSE REACTIONS, and DOSAGE and ADMINISTRATION sections, of the package insert.

Dosage form: Tablets, 15 nig, 30 mg & 45 mg.
Rx only
Standard review; oral hypoglycemic agent.

Thanks,
Jena
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Weber, Jena M

From: Sahiroof, JonT

" Sent: Wednesday, November 12, 2003 11:32 AM
: >To: Weber, Jena M _
" Ce: Pian, Lee Ping; Misbin, Robert I; Lau, S. W. Johnny

Subject: pio label changes
Jena, '

Here is the new sentence in the "ACTOS plus Sulfonylurea Studies” section:

| The mean reductions from baseline at Week 24 in HbA1¢c were 1.55% and 1.67% for the 30 mg and 45 mg doses,

respectively. Mean reductions from baseline in FPG were 51.5 mg/dL and 56.1 mg/dL.
Here is the new sentence in the “ACTOS plus Metformin Studies” section:

The mean reductions from baseline at Week 24 in HbA1c were 0.80% and 1.01% for the 30 mg and 45 mg doses,
respectively. Mean reductions from baseline in FPG were 38.2 mg/dL and 50.7 mg/dL.

Here is the new sentence in the “ACTOS plus Insulin Studies” section:

The mean reductions from baseline at Week 24 in HbA1c were 1.17% and 1.46% for the 30 mg and 45 mg doses,
respectively. Mean reductions from baseline in FPG were 31.9 mg/dL and 45.8 mg/dL.

Also, remove the word ¢ / from the next sentence which begins “Improved glycemic control was

accompanied by...."

{
‘\)

11/12/2003



TAKEDA PHARﬁACEU'ﬂCALS NORTH AMERICA, INC.

DUPLICATE

' AMENDMENT TO A PENDING APPLICATION
RECEIVED

November 7, 2003 - ' NOV1e 2003
 David Orloff , M.D., Director :

FDR/CDER
Division of Metabolic & Endocrine Drug Product (HFD-510)

Office of Drug Evaluation II ' S E @’ 0249 ' r‘?} L‘
Center for Drug Evaluation & Research :

Document Control Room 14B-19 _ NDA SUPPL AMENDMENT
Food and Drug Administration :

- 5600 Fishers Lane
Rockville, MD 20857

RE: NDA 21-073/5-020 -
ACTOS® (pioglitazone HCL)

Dear Dr. Orloff:

Please refer to Takeda Pharmaceuticals North Aierica, Inc’s. (TPNA) Supplemental New Drug
Application (s-020) dated January 24, 2003 and amendments to this pending supplement dated July 22,
2003 and November 3, 2003. TPNA also makes reference to the meeting minutes from the October 28,
2003, teleconference held between the Division and TPNA, where recommended changes to the
labeling language regarding patients with NYHA Class IIT and IV cardiac status were made.
Subsequent to the November 3, 2003 submission, the Agency contacted TPNA requesting that the
revised labeling be resubmitted to include additional changes to ensure consistency in language when
describing the clinical experience of ACTOS in the NYHA Class IIT and IV population. During the
same discussion the Agency proposed that TPNA also include modified language regarding the
frequency of hepatic monitoring in the draft Jabeling, which was previously submitted by TPNA on
July 22, 2003. The July 22, 2003 submission * / — —
I : e« These preceding changes as
well as the langnage proposed by the Agency are provided in the enclosed labeling submission.

s

Per the Agency’s request, TPNA hereby resubmits final annotated and clean labeling incorporating
changes proposed by the Agency on November 4, 2003, as well as all changes previously submitted to
NDA 21-073/s-020. '

Should you need any'ac'lditi'onal information, please feel free to contact me directly.

Sincerely, - /

ary JoPritza MPH, PharmD

Regulatory Affairs Manager

Takeda Pharmaceuticals North America, Inc.
P/847-383-3739

F/847-383-3427
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DUPLICATE

AMENDMENT TO A PENDING APPLICATION

RECE] VED
November 3, 2003 ' NOV 7‘,4"2003

David Orloff , M.D., Director FDH/CDER

Division of Metabolic & Endocrine Drug Product (HFD-SIO)
Office of Drug Evaluation I
Center for Drug Evaluation & Research

Document Control Rp(?m lt'lB-19 . 56 e Z_D B L
5600 Fithors Tane NDA SUPPL AMENDWENT

Rockville, MD 20857

" RE: NDA 21-073/s-020
ACTOS® (pioglitazone HCL)

Dear Dr. Orloff:

Pursuant to the Agency’s request made during a teleconference held on October 28, 2003, Takeda
Pharmaceuticals North-America, Inc. (TPNA) submits a revision to the ACTOS labeling language
regarding patlents with NYHA Class IIT and IV cardiac status. Per 21 CFR 314.60, TPNA submits
fina] annotated iabeling as an amendment to pendmcr supplement 020 to include the Agency’s

- proposed change.

Addition of the word “‘these” to the following sentence under “WARNIN GS, Cardiac Failure and
Other Cardiac Effects” was made.

“Patients with New York Heart Association (NYHA) Class III and IV cardiac status were not
studied during these clinical trials; therefore ACTOS is not recommended in these patients
(see PRECAUTIONS, Cardiovascular).”

Also included for Agency review are meeting minutes from the October 28, 2003 teleconference as
documented by TPNA. Please notify TPNA of any significant differences in understanding between
the Agency and TPNA regarding discussion points and meeting outcomes.

Should you need any additional information, please feel free to contact me directly.

Mary Jo Pritza MPH, PharmD
Regulatory Affairs Manager
Takeda Pharmaceuticals North America, Inc.

P/847-383-3739
F/847-383-3427

Smcerely,

TAKEDA PHARMACEUTICALS NORTH AMERICA, INC.
475 Half Day Road Lincolnshire, Illinois 60069 Phone: 847-383-3000
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RESPONSE TO FDA REQUEST FOR INFORMATION

S| | SEE oro BM -
1, . David Orloff , M.D., Director ' NDA SUPPL AMENDMENTHECE’;VED

5 - Division of Mctabohc & Endocrine Drug Product (HFD-S 10)
Office of Drug Evaluation II _ . AUG 1 5 2
Center for Drug Evaluation & Research ’ _ _ : 03
Document Control Room 14B-19- . : [~
Food and Drug Administration ' DR/CD ER '
- 5600 Fishers Lane .

Rockville, MD 20857 _
RE: NDA 21-073/5-020
ACTOS® (pioglitazone HCL)
Dear Df Orloff: . -

Pursuant to the Agency s request made dunng a teleconference held August 4, 2003, Takeda
Pharmaceuticals North America, Inc. (TPNA) provides the following submission to support the
ACTOS® 120-day Safety update report dated July 22, 2003:

™. o

e Attachment 1:
"o

e | —

case review sheets.

- of

(o)

. Attachment 2: An updated summary of post marketing cases of liver failure as reported
through the MedWatch reporting system and from the literature beginning in January 2002
until August 10, 2003. A brief clinical summary is provided for each case followed by the
MedWatch reporting form, and ACTOS Liver Safety Board case assessment form. Each
literature case is accompanied by a copy of the pub11cat1on

In addition to the arcmval copies, a desk copy of this submission has been prov1ded to Dr. Misbin as
requested.

Sltould you need any additional information, please feel free to contact me directly.

‘Sincerely,

y Jo Pritza MPH, PharmD
egulatory Affairs Manager

"akeda Pharmaceuticals North America, Inc.
2/847-383-3739

47-383-3427

o TAKEDA PHARMACEUTICALS NORTH AMERICA. INC.
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TAKEDA PHARMACEUTI
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RESPONSE TO FDA REQUEST FOR INFORMATION . . . /m- \
L0200 {BZ )

July 22, 2003 NDA SUPPL AMENDMENT |

Robert Misbin , M.D., Medical Officer

Division of Metabolic & Endocrine Drug Product (HFD-510) | EC&E v EU
Office of Drug Evaluation II T
Center for Drug Evaluation & Research : : _ JUL 2 3 g

Document Control Room 14B-19 .

Food and Drug Administration FID R/CD EP@

5600 Fishers Lane ' l

Rockville, MD 20857
RE: NDA 21-073/s-020
ACTOS® (pioglitazone HCL)

Dear Dr. Misbin:

Please refer to the Agency's correspondence dated 20 March 2003, to Takeda Pharmaceuticals North
America, Inc. (TPNA) requesting a 120-Day update on safety information for ACTOS® (pioglitazone
HCL). Through this letter, the Agency requested TPNA collect safety data from the on-going Phase IV
studies with a focus on liver safety, increases in ALT and CPK levels, events of CHF and edema, and
cases of bladder tumors. TPNA responded in a letter dated 24 April 2003 by proposing studies that
would be included in the data collection and suggested the timing of the submission. Please also refer
to the minutes from the 25 April 2003 teleconference between TPNA and the Agency which reflects
the agreement to the preceding and to additional submission information, including a summary of post-
marketing reports for liver abnormalities (Interim Findings from the ACTOS Liver Safety Committee),
and a copy of the most recent . — <

¢ === 0 Tt was also agreed that 30 April 2003 would be the data cut-off date for this safety
report. Lastly, TPNA acknowledges, as part of the same teleconference, the Agency’s request that
TPNA provide proposed language to reduce the frequency of the current hepatic monitoring in the
ACTOS product labeling .

ou /

Enclosed for your review are the following:

e Attachment 1: Summary of safety data from 5 on-going and one cornpleted Phase IV study,
including end of text tables and listings.

475 Half Day Road, Suite 500 Lincolnshire, Illinois 60069 Phone: 847-383-3000



e Completed Study 01-00-TL-OPI-520 entitled: "A Randomized, Double-Blind,
Comparator-Controlled Study of Pioglitazone HCl Vs Glyburide in the Treatment of
Subjects with Type 2 (Non-Insulin Dependent) Diabetes Mellitus and Mild Cardiac
Disease (NYHAD)."

o APPENDIX A: Eund-of-Text Tables and Listings
e APPENDIX B: Narratives of Deaths '

e Attachment 2: A copy of the interim report from the ACTOS Liver Safety Committee that
provides an evaluation of spontaneous reports of liver abnormalities from post-marketing

surveillance programs worldwide, and of serious adverse events from clinical trials conducted
since FDA approval of ACTOS.

e Attachment 3: An assessment of liver abnormalities by, ——- / from the ongoing Liver
Safety ¢ we=— ¢

e Attachment4: «+ —— T v

—_——

- Hepatic Monitoring

The labeling modification to the PRECAUTIONS, Hepatic Effects section of the ACTOS product
labeling, as requested by FDA, is presented below and is supported by the enclosed attachments,
including liver safety evaluations by the DSMB and Liver Safety Committee, and the attached
summary report with tables and listings. This modification is also supported within this submission by
data from studies 520 and the - — . The data collected since the approval of ACTOS

indicate that the occurrence of severe liver disease with this compound is very low. The suggested
modification is as follows:

¢ Serum ALT levels should be evaluated prior to the initiation of therapy with ACTOS in all
patients, every-two-ronths—for-the-first-year-of therapy; and periodically thereafter per the

clinical judgment of the health care professional (italics added).

This modification would also replace the current statement that appears in the PRECAUTIONS,
Laboratory Tests and Information for Patients sections of the label to qualify the periodic monitoring
of liver enzymes.

TPNA would also like the Agency to consider




.
/-~\.\
\_)

, TPNA' believes the proposed labeling changes will provide clinicians with a more accurate, relevant

product label in regard to safety as related to hepatic effects and monitoring requirements.

Should yoil need any additional information, please feel free to contact e directly.

Sincerely, |
s
Mary Jo Pritza MPH, PharmD

Regulatory Affairs Manager
Takeda Pharmaceuticals North America, Inc.

- P/847-383-3739

F/847-383-3427
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f _( DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service
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> e ‘ Food and Drug Administration
: . Rockville, MD 20857 -

IND 33,729

Takeda Pharmaceuticals North America, Inc.
Attention: Mary Jo Pritza, MPH, PharmD
Manager, Regulatory Affairs

475 Half Day Road, Suite 500

Lincolnshire, Il 60069

~ Dear Dr. Pritza:

We received your October 10, 2003, correspondence on October 14, 2003, requestmg a meetmg

todiscuss'- S,
L 7 - . -,‘,, e |
il r
_ The gu1dance for industry titled Formal Meez‘zngs with Sponsors and Applzcants for PDUF4
‘/’ \> - Products (February 2000), describes three types of meetings:
\ B
- Type A: Meetings that are necessary before a company can proceed with a stalled
drug development program.
Type B: Meetings described under drug regulations [e.g., Pre-IND, End of Phase 1
- (for Subpart E or Subpart H or similar products), End of Phase 2, Pre-
NDA].
Type C: Meetings that do not qualify for Type A or B.

The guidance can be found at http://www.fda. ,qov/cder/gujdance/2125ﬁ11.htm.‘

You requested a type A meeting.' The teleconference is scheduled for:

Date: Tuesday October 28, 2003
Time: 1:00 pm '
Tentative CDER participants:

David Orloff, M.D. Division Director, Metabolic & Endocrine Drug Products
Robert Misbin, M.D. Medical Officer

Todd Sahlroot, Ph.D. Team Leader — Biometrics

Lee-Ping Pian, Ph.D. Biometrics Reviewer

Jena Weber, BS Project Manager

S



IND 33,729
Page 2

We note that the background information for this teleconference was provided in your meeting
request letter.

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 I

Center for Drug Evaluation and Research



‘This is a representation of an electronic record that was signed électronically and

this page is the manifestation of the electronic signature.

Jena Weber
10/24/03 12:59:08 PM |
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Food and Drug Administration
Rockville, MD 20857

 NO FILING ISSUES IDENTIFIED
NDA 21-073/S-020 '

Takeda Pharmaceuticals North America, Inc.
Attention: Janet L. Haskins

Manager, Regulatory Affairs

475 Half Day Road

Lincolnshire, IL 60069

Dear Ms. Haskins:

Please refer to your January 24, 2003, supplemental new drug application submitted under
section 505(b) of the Federal Food, Drug, and Cosmetic Act for Actos® (pioglitazone HCI)
Tablets, 15 mg, 30 mg and 45 mg. '

We have completed our filing review and have determined that your application is
_ sufficiently complete to permit a substantive review. Therefore, this application will be
R filed on March 28, 2003, under section 505(b) of the Act in accordance with
21 CFR 314.101(a).

N

Our filing review is only a preliminary evaluation of the application and is not indicative of
deficiencies that may be identified during our review. Please submit a 120-Day safety update
when appropriate. These safety data should include data from ongoing phase 4 trials focusing on
liver safety, documenting increases in ALT and CPX levels, CHF and events of edema, and cases
of bladder tumors. '

If you have any questions, please call me at 301-827-6422.
Sincerely,
{See appended electronic signature page}

Jena Weber

Regulatory Health 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

3/20/03 08:25:27 AM
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C DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Food and Drug Administration
Rockville, MD 20857

NDA 21-073/S-020

Takeda Pharmaceuticals North America, Inc.

Attention: Janet L. Haskins

Manager, Regulatory Affairs

475 Half Day Road

Lincolnshire, IL. 60069 A

Dear Ms. Haskins:

We have received your supplemental drug application submitted under section 505 (b) of the
Federal Food, Drug, and Cosmetic Act for the following: .

Name of Drug Product: Actos (p1oghtazone HCI) Tablets, 15 mg,
30 mg & 45 mg
NDA Number: 21-073
(/ ) Supplement number: S-020
Review Priority Classification: tan
iew Priority Classificati Standard
Date of suﬁplement: Januvary 24, 2003
Date of receipt: January 27, 2003

This supplement provides for documentation to support multiple labeling changes to

the CLINICAL PHARMACOLOGY (Clinical Studies subsection to include revisions of
Actos in combination with metformin, a sulfonylurea, or insulin), WARNINGS,
PRECAUTIONS, ADVERSE REACTIONS, and DOSAGE and ADMINISTRATION
sections, of 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 March 28, 2003, in
accordance with 21 CFR 314.101(a). If the application is filed, the user fee goal date will be
November 27, 2003.
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NDA 21-073/8-020
Page 2

All communications concerning this supplement 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

If you have any questions, please call me at 301-827-6422.

Sincerely,
{See appended electronic signature page}

Jena Weber

Project Manager

Division of Metabolic and Endocrine Drug Products
Office of Drug Evaluation Il

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 :
1/29/03 08:16:30 AM
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TAKEDA PHARMACEUTICALS NORTH AMERICA, INC.

January 24, 2003

David Orloff, M.D., Director

Division of Metabolic & Endocrine Drug Products (HFD-510)
Office of Drug Evaluation II

Center for Drug Evaluation & Research

Document Control Room 14B-19

Food and Drug Administration

5600 Fishers Lane

Rockville, MD 20857

NDA 21-073 |
. ACTOS® (pioglitazone HCI) Tablets, 15, 30 and 45 mg

Dear Dr. Orloff:

Pursuant to CFR §314.70 Takeda Pharmaceuticals North America, Inc. (TPNA) submits the
following information to the above referenced NDA.

Included in this submission is documentation to support labeling modification to the safety
profile, Drug-Drug Interactions and Dosage and Administration sections of the July 2002 version
of the ACTOS package insert.

Please note that this submission is compiled in accordance with the Guidance for Industry
Providing Regulatory Submission in Electronic Format — NDAs. All applicable sections of the
sNDA are provided in electronic format. A paper archive copy is included for all items with the
exception of Item 12 Case Report Forms and the SAS transport files. This submission is being
provided on one DLT tape with an approximate size of 1.63 GB. The tape format is MFT
(Microsoft Tape Format). This submission is virus free. A certification of virus scan is included.

Should you have any comments, or questions, please feel free to contact me.
Sincerely,

AN

: / | {'"-,\'a s '
, [ R O -
WA \\Y/
\,_'.‘-- \\ 5\ \
\ S :

<~ —Fanet L. Haskins
Manager, Regulatory Affairs
Takeda Pharmaceuticals North America, Inc.
847-383-3243 (Telephone) :
847-383-3427 (Fax)

475 Half Day Road, Suite 500 Linco_inshire, Ilinois 60069 Phone: 847-383-3000
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TAKEDA PHARMACEUTICALS NORTH AMERICA, INC.

January 21, 2003

* Food and Drug Administration (360909)

Mellon Client Service Center RM 670
500 Ross Street
Pittsburgh, PA 15262-0001

NDA 21-073
ACTOS® (pioglitazone HCI) Tablets, 15, 30 and 45 mg
USER Fee ID Number ——

| Dear Sif:

Takeda Pharmaceuticals North America, Inc. (TPNA) submits User Fees for a sNDA
with clinical data. The User Fee Identification Number assigned to this SNDA is 7/ ~—"~

Should you have any questions, or require additional mforrnatmn please do not hesitate
to contact the undersigned. :

Haskins

Jeut T —
Cp/aﬁager Regulatory Affairs

akeda Pharmaceuticals North America, Inc.
P/847-383-3243
F/847-383-3427

475 Half Day Road, Suite 500 Lincolnshire, !ilinois 60069 Phone: 847-383-3000
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Form Approved: OMB No. 0910-0297
DEPARTMENT OF HEALTH AND HUMAN SERVICES Expiration Dale: February 29, 2004,
PUBLIC HEALTH SERVICE

FOOD AND DRUG ADMINISTRATION USER FEE COVER SHEET .

See Instructions on Reverse Side Before Compléting This Form

A completed form must be signed and accompany each new drug or biologic product application and each new supplement. See exceplions on the
reverse side. If payment is sent by U.S. mail or courier, pleass include a copy of this completed form with payment. Payment instructions and fee rates
can be found on CDER’s website: http:/iwww.fda.gov/cder/pdufa/default.htm

1. APPLICANT'S NAME AND ADDRESS ] 4. BLASUBMISSION TRACKING NUMBER (STN) / NDA NUMBER

' ~ NO021073
Takeda Pharmaceuticals North America, Inc.

475 Half Day Road, Suite 500
Lincolnshire, IL’ 60069 : 5. DOES THIS APPLICATION REQUIRE CLINICAL DATA FOR APPROVAL?

Hves Ono

IF YOUR RESPONSE IS "NO" AND THIS IS FOR A SUPPLEMENT, STOP HERE
AND SIGN THIS FORM. : .

IF RESPONSE IS "YES', CHECK THE APPROPRIATE RESPONSE BELOW:

X THE REQUIRED CLINICAL DATA ARE CONTAINED IN THE APPLICATION,
D THE REQUIRED CLINICAL DATA ARE SUBMITTED 8Y

2. TELEPHONE NUMBER (include Area Code) . REFERENCETO:
- ( 847 ) 383-3243 (APPLICATION NO. CONTAINING THE DATA).
3. PRODUCT NAME s ) ) 6. USERFEE 1.D. NUMBER

ACTOS (pioglitazone hydrochloride)

7. IS THIS APPLICATION COVERED BY ANY OF THE FOLLOWING USER FEE EXCLUSIONS? IF SO, CHECK THE APPLICABLE EXCLUSION.

[TJ A LARGE VOLUME PARENTERAL DRUG PRODUCT {1 A 505(b)(2) APPLICATION THAT DOES NOT REQUIRE A FEE
APPROVED UNDER SECTION 505 OF THE FEDERAL (See item 7, reverse side before checking box.)
FOOD, DRUG, AND COSMETIC ACT BEFORE 9/1/92
(Self Explanatory)

{1 THE APPLICATION QUALIFIES FOR THE ORPHAN D THE APPLICATION IS A PEDIATRIC SUPPLEMENT THAT

EXCEPTION UNDER SECTION 736(a)(1)(E) of the Federal Foad, QUALIFIES FOR THE EXCEPTION UNDER SECTION 736(a)(1}(F) of
Drug, and Cosmetic Act ) the Federal Food, Drug, and Cosmetic Act
(See item 7, reverse side before checking box.) (See item 7, reverse side before checking box.)

(] THE APPLICATION 1S SUBMITTED BY ASTATE OR FEDERAL
GOVERNMENT ENTITY FORA DRUG THAT IS NOT DISTRIBUTED
COMMERCIALLY .

(Self Explanalory) )

8: HAS A WAIVER OF AN APPLICATION FEE BEEN GRANTED FORTHIS APPLICATION?

Oves [Ewno

{See Item 8, reverse side if answered YES)

Public reporting burden for this collection of information is estimated to average 30 minutes per response, including the time for reviewing
instructions, searching existing data sources, gathering and maintaining the dala needed, and compleling and reviewing the collection of information.
Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden lo:

Department of Heaith and Human Services Food and Drug Administration An agency may not conduct or sbonsor, and a person is not -
Food and Drug Administration : CDER, HFD-94 ) required to respond to, a collection of information unless it
CBER, HFM-99 and 12420 Parkiawn Drive, Room 3046 displays a currently valid OMB control number.

1401 Rockville Pike - Rockville, MD 20852
Rockville, MD 20852-1448 :

L

N

"SIGNATURE OF AUTHORIZED 'QOMPANY REPRESENTAT! TITLE DATE
N - : Manager, Regulatory Affairs
\\ : | : ’ January 21, 2003

FWDA 3397 (4/01) Cromed by PS¢ Sodis As 0h) 3002450 EF



11/21/2002 “**»156 660.00 USD|.
, User fee ID#: ¢—, - -
“NDA No. 21-073

Authorized Signature
Void after 90 days |

rO000039LEEF 103440028312 09 37 3gLe’ -

____ 0000039468

Takeda Pharmaceuticals North America, Inc. & Subsidiaries . 1 1/21 /2002
475 Haif Day Rd.  Suita 500
Lincolnshire, IL 60069

' Invoice Date Invoice Number » Gross Payment Amount Discount Net Payment Amount |-
11/18/2002 12872 166,660.00 0.00 |- 156,660.00
Totals 156,660.00 0.00 __ 156,660.00
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NDA REGULATORY FILING REVIEW
(Including Memo of Filing Meeting)
NDA 21-073 Supplement -020 =~ - SE8

Trade Name: Actos
Generic Name: pioglitazone HC]

_ Strengths: 15 mg, 30 mg & 45 mg Tablets

Applicant: Takeda

Date of Application: January 24, 2003
Date of Receipt: January 27, 2003
Date clock started after UN: N/A

- Date of Filing Meeting: March 14, 2003

Filing Date: March 28, 2003 .
Action Goal Date (optional): . User Fee Goal Date: November 27, 2003

Indication requested: Proposed Indication: This supplement provides for documentation to support multiple
labeling changes to the CLINICAL PHARMACOLOGY (Clinical Studies subsection to include revisions '
of Actos in combination with metformin, a sulfonylurea, or insulin), WARNINGS, PRECAUTIONS,
ADVERSE REACTIONS, and DOSAGE and ADMINISTRATION sections, of the package insert. .

Type of Application:  Original (b)(1) NDA ‘ Original (b)(2) NDA
(b)(1) Supplement v (b)(2) Supplement
[If the Original NDA was a (b)(2), all supplements are (b)(2)s; if the Original NDA
was a (b)(1), the supplement can be either a (b)(1) or a (b)(2).] '

NOTE: If the application is a 505(b)(2) application, complete the 505(b)(2) section at the end of this
summary. .

Therapeutic Classification: S

Resubmission after a withdrawal? _No . Resubmission after a refuse to file? No
Chemical Classification: (1,2,3 etc.) 1

Other (orphan, OTC, etc.) N/A

User Fee Status: Paid: Yes

Form 3397 (User Fee Cover Sheet) submitted: YES

User Fee ID § ~—— !

Clinical data? YES

Is there any 5-year or 3-year exclusivity on this active moiety in either a (b)(1) or a (b)(2) application? ~ NO
If yes, explain:

Does another drug have orphan drug exclusivity for the same indication? NO

If yes, is the drug considered to be the same drug accordiﬂg to the orphan drug definition of sameness
[21 CFR 316.3(b)(13)]? N/A

Is the application affected by the Application Integrity Policy (AIP)? NO
If yes, explain.



NDA 21-073/S-020
NDA Regulatory Filing Review
Page 2

If yes, has OC/DMPQ been notified of the submission? N/A

Does the submission contain an accurate comprehensive index? YES

‘Was form 356h included with an authorized signature? YES
If foreign applicant, both the applicant and the U.S. agent must sign.

Submission complete as required under 21 CFR 314.50? - YES
If no, explain: .

If an electronic NDA, does it follow the Guidance? YES
If an electronic NDA, all certifications must be in paper and require a signature.
Which parts of the application were submitted in electronic format?

- Ifin Common Technical Document format, does it follow the guidance? N/A

Is it an electronic CTD? NO
If an electronic CTD, all certifications must be in paper and require a signature.
Which parts of the application were submitted in electronic format?

Patent information included with authorized signature? YES

Exclusivity requested? : NO
Note: An applicant can receive exclusivity without requesting it; therefore, requesting exclusivity is not
required.

Correctly worded Debarment Certification included with authorized signature? YES
If foreign applicant, both the applicant and the U.S. Agent must sign the certification.

NOTE: Debarment Certification must have correct wording, e.g.: “I, the undersigned, hereby certify that

' Co. did not and will not use in any capacity the services of any person debarred under
section 306 of the Federal Food, Drug and Cosmetic Act in connection with the studies listed in Appendix
____.” Applicant may not use wording such as “To the best of my knowledge . . ..”

Financial Disclosure information included with authorized signature? YES
(Forms 3454 and/or 3455 must be used and must be signed by the APPLICANT.)

Field Copy Certification (that it is a true copy of the CMC technical section)? NO

Refer to 21 CFR 314.101(q) for Filing Requirements

PDUFA and Action Goal dates correct in DFS? . YES
If not, have the document room staff correct them immediately. These are the dates EES uses for -
calculating inspection dates.

Drug name/Applicant name correct in COMIS? YES

List referenced IND numbers: 33,729

Version; 3/27/2002
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NDA 21-073/5-020

NDA Regulatory Filing Review

Page3

¢ End-of-Phase 2 Meeting(s)? NO
If yes, distribute minutes before filing meeting.

e Pre-NDA Meeting(s)? NO
If yes, distribute minutes before filing meeting.

Project Management

o Package insert consulted to DDMAC? NO

¢ Trade name (plus PI and all labels and labe]mg) consulted to ODS/D1V of Medication Errors and.
Technical Support? NO

¢ MedGuide and/or PPI (plus PI) consulted to-ODS/Div. of Surveillance, Research and Communication
Support?
NO

¢ [Ifadrug with abuse potent1al was an Abuse Liability Assessment, mcludmg a proposal for scheduling,

submitted?
N/A

If Rx-to-OTC Switch application:
e OTC label comprehension studies, all OTC labeling, and current approved PI consulted to ODS/ Div. of
Surveillance, Research and Communication Support?
N/A
o Has DOTCDP been notified of the OTC switch application? . N/A

Clinical

» TIfacontrolled substance, has a consult been sent to the Controlled Substance Staff? N/A

Chemist_ry

o Did applicant request categorical exclusion for environmental assessment? NO
If no, did applicant submit a complete environmental assessment? NO
If EA submitted, consulted to Nancy Sager (HFD-357)? NO

o Establishment Evaluation Request (EER) submitted to DMPQ? : NO

 If parenteral product, consulted to Microbiology Team (HFD-805)? N/A

Version: 3/27/2002
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NDA 21-073/5-020
NDA Regulatory Filing Review
Page 4

If 505(5)(2) application, completé the following section: N/A

Name of listed drug(s) and NDA/ANDA #:

Describe the change from the listed drug(s) provided for in this (b)(2) applicationb (for example, “This
application provides for a new indication, otitis media” or “This application provides fora change in
dosage form, from capsules to solution™). '

Is the application for a duplicate of a listed drug and eligible for approval under section 505 (]) as an
ANDA? (Normally, FDA will refuse-to-file such NDAs. )

Is the extent to which the active ingredient(s) is absorbed or otherwise made available to the site of action
less than that of the reference listed drug (RLD)? (See 314.54(b)(1)). Ifyes, the apphcat1on should be
refused for filing under 314.101(d)(9).

Is the rate at which the product’s active ingredient(s) is absérbed or otherwise made available to the site of
action unintentionally less than that of the RLD? (See 314.54(b)(2)). Ifyes, the apphcatmn should be
refused for filing under 314.101(d)(9).

Which of the following patent certifications does the apphcanon contain? Note that a patent certification
must contain an authorized signature. '

21 CFR 314.50(1)(1)(1)(A)(1): The patent infonﬂation has not been submitted to FDA.
21 CFR 314.50(1)(1)(0)(A)(2): The patent has expired.
21 CFR 314.50(i)(1)(i)(A)(3): The date on which the patent will expire.

21 CFR3 14.50(1)(1)(()(A)(4): The patent is invalid, unenforceable, or will not be infringed by
the manufacture, use, or sale of the drug product for which the application is submitted.

IF FILED, and if the applicant made a “Paragraph IV” certification [21 CFR
314.50G)(1)())(A)(4)], the applicant must submit a signed certification that the patent holder
was notified the NDA was filed [2]1 CFR 314.52(b)]. Subsequently, the applicant must submit
_documentation that the patent holder(s) received the notification ({21 CFR 314.52(e)].

21 CFR 314.50()(1)(i): No relevant patents.

____ 21 CFR 314.50(i)(1)(iii): The patent on the listed drug is a method of use patent and the labeling
for the drug product for which the applicant is seeking approval does not include any indications
that are covered by the use patent. Applicant must provide a statement that the method of use
patent does not claim any of the proposed indications. '

___ 21 CFR314.50(i)(3): Statement that applicant has a licensing agreement with the patent owner
(must also submit certification under 21 CFR 314.50()(1)(1)(A)(4) above.)
____ Written statement from patent owner that it consents to an immediate effective date upon
approval of the application. :

Version: 3/27/2002
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NDA 21-073/S-020
NDA Regulatory Filing Review
Page 5

¢ Did the applicant:

o Identify which parts of the application rely on information the apphcant does not own or to which
the applicant does not have a nght of reference?

e Submit a statement as to whether the listed drug(s) identified has received a period of marketing
exclusivity?

s Submita b10ava11ab1hty/b10equ1valence (BA/BE) study comparing the proposed product to the
- listed drug?

e  Certify that it is seeking approval only for a new indication and not for the indications approved
for the listed drug if the listed drug has patent protection for the approved indications and the
applicant is requesting only the new indication (21 CFR 314.54(a)(1)(iv).?

o If the (b)(2) applicant is requesting exclusivity, did the apphcant submit the following information
required by 21 CFR 314.50(5)(4):

¢ Certification that each of the ihvestigations included meets the definition of "new clinical
investigation” as set forth at 314.108(a). v
_ YES NO

e A list of all published studies or publicly available reports that are relevant to the conditions for
which the applicant is seeking approval. :
YES NO

e EITHER
The number of the apphcant's IND under which the studies essentlal to approval were conducted.

YES, IND # NO
OR

A certification that it provided substantial support of the clinical investigation(s) essential to
approval if it was not the sponsor of the IND under which those clinical studies were conducted?

N/A YES NO

e Has the Director, Div. of Regulatory Policy II, HFD-007, been notified of the existence of the
(b)(2) application? NO

Version: 3/27/2002
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ATTACHMENT

MEMO OF FILING MEETING

DATE: Friday March 14, 2003.

BACKGROUND:

(Provide a brief background of the drug, e.g., it was already approved and this NDA is for an extended-release
formulation; whether another Division is involved; foreign marketing history; etc.) .

ATTENDEES: Drs. Misbin, S.Johnson, Sahlroot, Pian, and Ms. Weber

ASSIGNED REVIEWERS:

Discipline Reviewer
Medical: David Orloff
Secondary Medical: ' Robert Misbin
Statistical: - Todd Sahlroot and Lee-Ping Pian
Pharmacology: NN

Statistical Pharmacology: NN

Chemist: NN
Environmental Assessment (if needed): NN
Biopharmaceutical: Steven Johnson
Microbiology, sterility: ’ NN
Microbiology, clinical (for antimicrobial products only): NN -

DSI: NN

Regnlatory Project Manager: . Jena Weber
Other Consults: NN

Per reviewers, are all parts in English or Enghsh translation? YES
If no, explain: :

CLINICAL ' FILE
s (linical site inspection needed: NO
» Advisory Committee Meeting needed? NO
o Ifthe applicatioﬁ is affected by the ATP, has the division made a recommendation Ifegarding
whether or not an exception to the ATP should be granted to permit review based on medical

necéssity or public health significance? N/A

CLINICAL MICROBIOLOGY N/A

Version: 3/27/2002
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NDA Regulatory Filing Review

Page 7

STATISTICS ~ FILE

BIOPHARMACEUﬁCS FILE
e Biopharm. inspection needed: "NO

PHARMACOLOGY N/A
e GLP inspection needed: | N/A

CHEMISTRY ' N/A

e Establishment(s) ready for inspection? NN
e Microbiology N/A

ELECTRONIC SUBMISSION: YES
Any cominents:

REGULATORY CONCLUSIONS/DEFICIENCIES: No filing issues identified.
The application is unsuitable for filing. Explain why:

v The application, on its face, appears to be well organized and indexed. The application

' appears to be suitable for filing. :
ACTION ITEMS:
No filing issues conveyed to applicant by Day 74.
All reviews will be completed by October 30, 2003. Company should submit a 120-Day safety update before
we take an action. These safety data should include data from ongoing phase 4 trials focusing on liver safety,

including increases in ALT and CPK levels, CHF and edema events, and cases of bladder tumors.

TMWeber 3/17/03 .
Regulatory Project Manager, HFD-510
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