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SYNOPSIS:

Avandia (rosiglitazone, BRL 49653), a member of the thiazolidinedione class, is a peroxisome proliferator-
activated receptor-g (PPARQ) agonist deveioped for the treatment of type 2 diabetes mellitus (NIDDM).
The sponsor proposes that Avandia 2, 4, and 8 mg oral immediate-release tablets be indicated as: 1)
monotherapy for the treatment of hyperglycemia in patients with type 2 diabetes who are inadequately
controlled by diet and exercise and 2) in combination with metformin in patients with type 2 diabetes who
are inadequately controlied by metformin monotherapy.

Proposed labeling indicates that: 1) the recommended starting dose of Avandia, when used as
monotherapy or with Metformin, is 4 mg/day in single or two divided doses, increasing to 8 mg/day
depending on response; 2) Avandia may be taken with or without food; 3) no dosage adjustments are
required for the elderly, or patients with renal impairment; 4) in patients with moderate to severs hepatic
impairment {Child-Pugh Class B/C) therapy should start at 2 mg daily, and be cautiously titrate upward
and Avandia should be used in patnems with liver disease only if the benefits of drug therapy clearly
outweigh the risks.

Absorption of rosiglitazone in healthy volunteers is rapid, with maximum plasma concentrations occurring

about 1 hour after dosing at all dose levels in the fasted state. The absolute bicavailability is 89%. After

. attaining Cmax, rosiglitazone concentrations decline over time in a mono-exponential manner. The mean
terminal elimination half-life is independent of dose and is 3 to 4 hours. Both maximum observed plasma

) concentrations (Cmax) and area under the plasma concentration versus time curve (AUC) increase
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approximately proportionately with the increase in dose over the range 0.2 to 20 mg. Following oral
administration of rosiglitazone, the pharmacokinetics exhibit an intra- and inter-subject CV of 35% and 23-
31%, respectively, based on a population pharmacokinetic analysis. The extent of absorption (AUC) of
rosiglitazone is unaffected by administration following a high fat breakfast although changes in the rate of
‘absorption (20-30% decrease in Cmax and delay in Tmax by 1.75 h) occur when administered with a high
at meal.

Plasma protein binding of rosigiitazone is 99.8% and is independent of concentration up to at least 100-
fold higher than concentrations seén clinically. The blood to plasma concentration ratio is 0.57. Following
intravenous administration, steady-state volume of distribution is about 14 L.

Rosiglitazone is extensively metabolized with no unchanged drug excreted in the urine. The major routes
of metabolism of rosiglitazone are N-demethylation and hydroxylation, followed by conjugation with sulfate
and glucuronic acid. Rosiglitazone is predominantly metabolized by the cytochrome P450 enzyme
CYP2C8, with CYP2C9 representing only a minor pathway. About 64% and 23% of a Ci4-labeled
rosiglitazone dose Is excreted in the urine and feces, respectively. In contrast to parent, the elimination
hali-life of total radioactivity is prolonged (>100 h). The metabolites are not thought to contribute to
pharmacological activity of rosigiitazone.

Following intravenous administration, plasma clearance of rosigiitazone is about 3 L/h. Based on a

blood:plasma ratio of 0.57, the estimated blood clearance of rosiglitazone is approximately 5.3 L/h which

is considerably less than liver blood flow (approximately 90 L/). Therefore, rosiglitazone is a low hepatic

extraction drug (i.e., minimal first-pass metabolism), which is consistent with the high absolute
. bivavailability observed following oral administration.

Following once daily administration of 1, 2 and 5mg doses for 10 days in obese volunteers, Cmax and
AUC values increased in an approximately dose-proportional manner. No accumulation was observed.
Decreases (14-28%) in AUC were observed following repeat dosing with the larger decreases seen at the
lower two doses. These decreases appeared to be related to a change in clearance as half-life was
decreased after multiple dosing.

Rosiglitazone is administered as a racemate; however, following oral dosing in vivo enantiomeric -
interconversion occurs favoring the (+)-enantiomer, in agreement with in vitro data. Exposure to the (+)-
enantiomer, based on AUC and Cmax, is approximately 2- to 3-fold greater than that of the (-)-
enantiomer. Both enantiomers are equipotent to the racemate.

The population pharmacokinetics of rosigiitazone were characterized in a total of 1309 Type 2 diabetes
meliitus (DM) patients following once and twice daily administration. A one-compartment, first-order oral
absorption model with elimination from the central compartment adequately described the data. Both oral
clearance (CL/F) and steady-state volume of distribution (Vss/F) were shown to be linear functions of
weight with both parameters increasing with increase in weight. Additionally, rosiglitazone CL/F was shown
to be lower in female patients compared to males. Race, smoking and alcohol consumption status were
not shown to significantly influence the pharmacokinetics of rosiglitazone.

Patients with mild (Clcr 60-80 mL/min) and moderate (Clcr 30-59 ml/min) renal insufficiency showed
similar total and unbound Cmax and total AUC values for rosiglitazone compared to subjects with normal
renal function (Clcr > 80 mL/min). in contrast, total AUC and Cmax values were approximately 20-25%
lower in patients with severe renal insutficiency not on dialysis (Clcr < 20 mL/min) compared to those in
the normal group, with a 38% increase in mean fraction unbound value observed in this group. Unbound
AUC values were slightly higher (10-20%) in all the renally impaired groups. Similarly, a small decrease
(about 10%) in Cmax and AUC(0-inf) was observed in hemodialysis-dependent patients with end stage
renal disease on a non-dialysis day compared to healthy volunteers. The dialysis clearance was low with
less than 2% of the dose recovered in the dialysate. No dose adjustments seems necessary in patients
with mild to severe renal impairment (inciuding hemodialysis-dependent patients).

In patients with moderate to severe (Child-Pugh Class B.'C) hepatic disease, the unbound oral clearance
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of rosiglitazone was significantly lower compared to healthy subjects. As a result, unbound Cmax and
AUC(0-inf) were increased approximately 2- and 3-fold, respectively. The elimination hali-life of
rosiglitazone was about 2 hours longer in. patients with hepatic disease compared to that in healthy
subjects. It is recommended that patients with moderate to severe hepatic disease be started on a 50%
lower dose and dose escalation in these patients should be undertaken with caution to achieve desired
glycemic control.

The 2mg clinical trials tablet formulation used in Phase Il was shown to be bioequivalent to the 2mg
capsule formulation administered during early clinical development (Phase 1/2). The commercial tablet
formulations of rosiglitazone include tablet strengths of 1, 2, 4 and 8mg although the sponsor is not
proposing to market the 1mg tablet. The 1, 2 and 4mg tablets have core weights of 150mg while the 8mg
tablet has a core weight of 300mg. The active and inactive ingredients for 4 and 8mg dose strengths are
proportional, whereas the 1 and 2mg dose strengths are slightly different in proportion. Bioequivalence
was demonstrated between the 1 and 8mg commercial tablets compared to the 1 and 4 mg (administered
as 2 x 4 mg) clinical trials tablet formulations used in Phase 3 studies,

In vitro rosiglitazone caused a moderate inhibition of CYP2C8 (IC50 18 puM) and a minor inhibition of
CYP2C8 (IC50 50 uM), but no inhibition of CYP1A2, 2A6, 2C19, 2D6, 2E1, 3A or 4A enzymes at
concentrations up to 250 uM. The IC 50 values are at least 10-fold higher than total Cmax and 1000-fold
higher than unbound Cmax for rosiglitazone following a single dose of 8 mg. Rosiglitazone is primarily
metabolized by CYP2C8.

Rosiglitazone (2 mg twice dalily) taken concornitantly with glyburide (3.75 to 10 mg/day) for 7 days did not
alter the mean steady-state 24 hour plasma glucose concentrations in 13 diabetic patients stabilized on
glyburide therapy. These data imply that rosiglitazone does not acutely accentuate the hypoglycemic
effects of sulfonylureas. Plasma concentrations of glyburide were not determined.

Concurrent administration of rosiglitazone (2 mg twice daily) and metformin (500 mg twice daily) in 16
healthy male volunteers for 4 days had no effect on the steady-state pharmacokinetics of either metformin
or rosiglitazone. Additionally, there was no alteration of serum lactate concentrations when rosiglitazone
and metformin were coadministered.

Coadministration of acarbose (100 mg three times daily) with meals for 7 days in 16 heaithy volunteers
resuited in no change in the rate of absorption of a single oral 8 mg dose of rosiglitazone, as assessed by
Cmax and Tmax. A slight reduction (12%) in AUC(0-inf) and an approximate 1 hour shorter haif-life of
rosiglitazone were observed during coadministration with acarbose compared to administration of
rosiglitazone alone. .

Repeat oral dosing of rosiglitazone (8 mg once daily) for 14 days did not alter the steady-state
pharmacokinetics of digoxin (0.375 mg once daily) in 15 healthy volunteers.

The effect of rosiglitazone (4 mg twice daily) for 7 days on the anticoagulant response of steady-state
warfarin was investigated in a double-blind, placebo-controlled, parallel group study in healthy male
volunteers. Following a 14 day run-in period during which each subject's warfarin dose was titrated to
achieve a target baseline prothrombin time ratio of 1.5 to 3.5 [intemational normalized ratio (INR)),
subjects were randomized to receive warfarin plus rosigiitazone (n=11) or warfarin plus placebo (n=8)
orally for 7 days. Based on data from all subjects, rosiglitazone did not alter the pharmacokinetics of R(+)-
warfarin and decreased by 10% the AUC of S(-)-warfarin.

The effect of multiple oral doses of rosiglitazone (8 mg once dally) for 14 days on the single dose
pharmacokinetics of nifedipine was investigated in a randomized, crossover study in 26 healthy male
volunteers. Repeat dosing with rosiglitazone did not alter the AUC(0-inf) of nifedipine.

The effect of repeat dose rosiglitazone (8 mg once dalily) for 14 days on the steady-state pharmacokinetics
of the oral contraceptive Ortho-Novum 1/35 (containing ethinylestradiol and norethindrons) was
investigated in a randomized, placebo-controlied, crossover study in 32 healthy female subjects. Repeat
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_ dosing with rosiglitazone did not result in a clinically relevant alteration in the steady-state
{ pharmacokinetics of either ethinylestradiol or norethindrone.

A single administration of a moderate amount of ethanol did not increase the risk of acute hypoglycemia in
BRL 49653C-treated Type 2 diabetic patients.

Pretreatment with ranitidine (150 mg twice daily for 4 days) did not alter the pharmacokinetics of either
single oral or intravenous doses of rosiglitazone in 12 healthy male volunteers.

No pediatric studies have been conducted.

For all dissolution methods, the dissolution medium remained constant a. mL of 0.01M acetate buffer
pH 4.0 at 37°C. In all cases USP Apparatus ddiles at was used. The dissolution
specification has been set as not less than of the label claim should be released within [Jij

minutes.

RECOMMENDATION;

The Office of Clinical Pharmacology and Biopharmaceutics/Division of Pharmaceutical Evaluation Il
(OCPB/DPE-2) has reviewed NDA 21-071/N-000 submitted 25-NOV-98, 18-FEB-99, 22-FEB-99, 02-MAR-

89, and 13-APR-99. The overall Human Pharmacokinetic Section is acceptable to OCPB. This
recommendation, comments (p. 25), and labeling comments (p. 26) should be sent to the sponsor as
appropriate.
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BACKGROUND:

Rosiglitazone (BRL 49653C) is an orally active antihyperglycemic compound of the thiazolidindione class
developed for the treatment of non-insulin dependent diabstes mellitus (NIDDM). The thiazolidindiones
represent a class of compounds that are thought to act as “insulin sensitizers® in target tissues.
Rosiglitazone does not increase pancreatic insulin secretion.

STUDY S EX
Protocol Title Page
Number
028 Bioequivalence study of the final market formulation of BRL-49653C p. 47
compared to the clinical trials formulation.
001 Ewvaluation of the Safety, Tolerability and Preliminary Pharmacokinetics of | p. 52
Single Rising Doses of BRL 49653C in Normal Volunteers
002 An evaluation of the safety, tolerability, pharmacokinetics and p. 55
pharmacodynamics of BRL-49653 after 10 days repeat dosing to obese
i subjects
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004 investigation of the effect of food on the pharmacokinetics of BRL- p. 63
49653C in healthy male volunteers

s ~

005 A Single Dose Study to Assess the Safety, Tolerability, Dose p. 67
Proportionality and Food Effect of the Proposed Commercial Tablet
Formulation of BRL 49653C in Healthy Volunteers

007 An evaluation of the pharmacokinaiics of a single oral dose of BRL p.75
49653C in hemodialysis-dependent patients with end-stage renal disease
compared to volunteers with normal renal function

008 An evaluation of the safety, tolerability, pharmacokinetics and protein p. 81
binding of BRL 49653C in patients with hepatic impairment
014 Title: A Study to Determine the Effect of BRL-49653C on the Steady- p. 89

State Pharmacodynarnics and Pharmacokinetics of Glyburide in Non-
Insulin Dependent Diabetic Patients

016 Evaluation of the safety, tolerability, and pharmacokinetics of single rising | p. 93
oral doses of 5, 10, 15 and 20 mg BRL-49653C in heakthy male
volunteers
029 Evaluation of the safety, tolerability, and preliminary pharmacokinetics of | p. 87
single rising Intravenous doses of BRL-49653C in normal volunteers.
030 Title: A bioequivalence study of BRL-49653C proposed final market p. 101

tablet formulation (formula AG-AA) versus BRL-49653C clinical trials
capsule formulation (formula AB-AA)

( . 031 An investigation of the effects of BRL-49653C on the safety, tolerability | p. 106
. and pharmacokinetics of oral contraceptives in healthy female volunteers
034 A study to assess the effects of BRL-49653C on the pharmacokinetics of | p. 112
digoxin in healthy adult males
035 A study to assess the effect of rosiglitazone on the anticoaguiant effect of | p. 117
warfarin in healthy male volunteers
036 A study to determine the effects of BRL-49653C on the pharmacokinstics | p. 130
of metformin in healthy male volunteers
037 A study to assess the effect of ranitidine on the bioavailability of BRL- p. 136
49653C In healthy adult males
038 An evaluation of the pharmacokinetics of a single oral dose of BRL- p. 142

49653C in patients with varying degrees of renal insufficiency compared
with normal renal function.

038 An investigation of the effect of BRL-49653C on the safety, tolerability p. 147
and pharmacokinetics of nifedipine in healthy voiunteers.
040 Effect of acarbose on the pharmacokinetics of BRL-49653C in healthy | p. 152
adult volunteers
041 A Study to Evaluate the Effect of Ethanol Administration on the p. 157
Pharmacodynamics of BRL 43653C in Chronically-treated Type 2
( Diabetic Patients
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, 049 A study to determine the balance/excretion, pharmacokinetics and p. 162
( biotransformation of BRL-49653 given as a single oral (8 mg pfb) and
single intravenous (2 mg pfb) doses of [14 C)-BRL 49653C to healthy
male adult volunteers and determine the pharmacokinetics of a single
oral dose (2 x 4 mg tablets) of BRL-49653C given on a third occasion.
D92240 Investigation into the binding of IC-BRL-49653 to rat, dog and human | p. 175
BF-1002 plasma proteins in vitro
D92242 Biood cell partitioning oflc-rosiglitazone in male rat, dog and human | p. 177
BF-1001 biood.
D92226 An in vitro investigation of the potential for drug interactions involving p. 179
BF-1030 BRL-49653 and the human cytochrome P450s 1A2, 2A6, 2C9/8, 2C19,
2D6,2E1,3Aand 4A -
D96044 A further in vitro investigation of the human cytochrome P450 enzymes § p.182
RSD-100CPZ involved in the metabolism of BRL-49653 ‘

DRUG FORMULATION:

Avandia™ is the maleate salt of rosiglitazone, (S(-),R(+)) [5-(4-(2-(N-methyl-N-(2-pyridyl)
amino)ethoxy)benzyl)-thiazolidine-2,4- dione] (Figure = 1). it has the molecular formula
CiaH19Ns05S¢CHO,, a molecular weight of 473.52 as the maleate salt (1:1) and 357.44 as the free base.
Rosiglitazone maleate is isolated as a racemate.

( o
PO .
N\ N\/\O s\( HC\cozH
(o]

~Z

*chiral center
Figure 1.

For phase 1 and 2 clinica! studies, rosiglitazone maleate capsules made by a—process
were used, with doses ranging from 0.05 to 5.0mg. For phase 3 studies, capsules and tablets were
required. Two different capsule sizes were required for blinding of comparator products; this capsule
formulation was exactly the same as the phase 1 and 2 capsule formu e phase 3 tablets had the

same qualitative ition as the capsules, although the nt of uced to produce a
ﬂm

tablet weight of and the amount of The tablets were
film coated with

Three further variations were introduced on progressing from clinical tablets to commercial tablets; the wet
granulation manufacturin

rocess used for the clinical tablet was changed to am
. process, the amount of mwas I and the film coats were changed to Introduce

the colors used to difierentiate between the tablet strengths. The commercial tablet formulation was not
used in phase 3 trials. The commercial formulation includes tablet strengths of 1, 2, 4 and 8mg. The 1,2

N
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and 4mg tablets have il weights of [lllwnile the 8mg tablet has a Ifllweight of Thus, the
{ active and inactive ingredients for 4 and Bmg dose strengths are proportional, whereas the 1 and 2mg

dose strengths are slightly different in proportion.

Commercial batches of Avandi i i Development batches were

manufactured at three sites: Formulations are listed in

Appendix 5.

DISSOLUTION: |
The dissolution method proposed by the sponsor is: '
Medium: 900mL. of 0.01M acetate buffer, pH 4.0, 37°C

Apparatus 2: pm

Time: minutes

Tolerance: ot less than _of the labeled amount dissolved.

The solubility of rosiglitazone maleate in aqueous buffer is strongly pH dependent, as shown in Figure 2.
Solubility increases as the pH of the buffer decreases from pH7topH2.

The mean H dissolution profiles obtained for batches used in the bicequivalence study are provided
. The

in Figures se profiles demonstrate the rapid dissolution of rosiglitazone maleate from the clinical
~ and commercial formulations

pH solubliity profile for BRL49653-C

( 100000
10000
000
100
10
APPEARS THIS WAY ON ORIGINAL
1
] 2 4 [ ] 10
B
Figure 2.
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Figure 3. Dissolution Data for Batches used Study 028 (pivotal bioequivalencs).

Qinical Study Protocol 028

Tiwe (mkn)

¢=1mg clinical; B=4mg clinical; A=1mg commercial; X=8mg commercial.

ANALYTICAL METHODOLOGY:
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HUMAN PHARMACOKINETICS AND BIOAVAILABILITY STUDIES:
R Bioavallablility/Biosquivalence

A Absolute Bioavailability

( The absolute bioavailability of rosiglitazone has been determinsd following a single 4 mg oral dose (phase

3 tablet formulation) and a single intravenous 2 mg dose (as a one hour infusion) of rosiglitazone to 13

healthy male volunteers {Study 037). The absolute bicavailability of this clinical trials tablet was 99%

{95%Cl: 84%,115%). Similar results were obtained in the radiolabel study (n=4) where the mean absolute
bioavailability of the solution and the clinical trials tablet were 95% and 99%, respectively (Study 049)

B. Bioequivalence

Study 030 investigated the bioequivalence between the 2mg phase 1\2 capsule (formulation AB) and the
clinical tablet formulation used in phase 3 trials (formulation AG). The 80%ClI for the ratio (tablet/capsule)
for Cmax and AUC were (0.97-1.07) and (0.99-1.07), respectively.

Bioequivalence between the clinical tablet and commercial tablet formulations was tested in study 028.
The commercial and clinical formulations of the 1mg and 8 mg tablets were tested and found to be
bioequivalent. The commercial batches of 1mg and 8mg tablets used in this pivotal bioequivalence study
were manufactured at the commercial manufacturing site at approximataly 11% of production scale, and
are identical in formulation to the proposed commercial formula including debossing, colors and tablet
shape. Table 2 indicates the point estimates and 90%Cl for AUC and Cmax; Figure 4 shows the mean
plasma concentrations of rosiglitazone in this study. (Note: The sponsor is not planning on marketing the
1mg tablet) . )
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- Table 2. Point estimates and 80% Cl intervals from bicequivalence study 028.

( . Parameter Comparison  Point 90% Cl
Estimate
AUC(0-inf) B:A 1.00 (0.95, 1.07)
D:C 0.96 (0.91, 1.02)
Crmax B:A 0.67 (0.89, 1.05)
D:C 0.97 (0.89, 1.05)

Key : A - 1 mg clinical trials formulation; B - 1 mg commercial formulation;
C - 2 x 4 mg clinical trials formulation; D - 8 mg commercial formulation

Table 3 indicates the percent (w/w) of excipients in each commercial tablet formulation. The 4 and 8mg
tablets are qualitatively and quantitatwely proportional Thossponsor has requested 8 blowanver for the
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Table 3. Ratio of Excipients in Avandia tablets.

C. Inter- and Intra-individual Variability

From the POP PK modeling, the estimates of the inter-individual variability in CL/F and Vss/F were 31%
and 23%, respectively. The intra-individual variability (i.e., residual error) was well-estimated at 35%.

i Pharmacokinstics

A Single vs. Multiple Dose Administration

Study 001 was an oral dose-rising study, with doses of rosiglitazone ranging from 0.5 to Smg in capsule

formulation. Figure 5 indicates the mean plasma concentrations obtained from 13 healthy male
voluntears. Pharmacokinetics are summarized in Table 4 and are proportional between doses.

Maean (+ SD.) logarithmic plasma coneantrations versus tme proflles of BRL 49653 In healiby subjects
administered single oral doses of BRL 49653C

80,0

===

e 'w'\ = i

& g
——— B TG
- r 3 ® ~h ~te —% [
Time efter dese [heure)
Figure 5.
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Table 4. Pharmacokinetics for rosiglitazone (meantSD and range)

( Dose Cmax [ng/mL) Tmax * AUC(0-inD) T2
{bours) {nghvmlL] [hours)

0.2 mg [om6) 11.071 2.3 1.0 64.5 + 109 4 i

0.5 mg [o=6) 28.64 £ 7.04 10 15791 25.7 | 3.7+£0.2
1.0 mg [o=8) 60.30£ 12.30 1.0 287

15mg[o=6) | 78.61 23342 1.0

20mg jows) | 1115812790 0

40 mg [ow6) | 181.84% 4830 0

5.0 mg (D=6} | 250.4092.90 0.8

* Tmax - median and range

( In vitro work has demonstrated that there is interconversion between enantiomers, with formation of the

x (+)SB 210232 enantiomer favored. Data from study 001 is in agreement with this in vitro data as the AUC
and Cmax of (+)SB 210232 appear to be 2-3 times greater than that of the (-)SB 206846 enantiomer.
Animal studies indicate that either individual enantiomer and racemic rosiglitazone are equipotent as
stimulants of 2-deoxyglucose uptake.

Study 003 examined SD and MD pharmacokinetics of rosiglitazone in healthy obese volunteers. The T1/2
appears to decrease, and CL/F increase, with 10 days of chronic dosing (Table 5). The observed AUC
accumulation ratio, Ro, was lower than that predicted from SD data, Rp (Table 5).

Table 5.
Dose ~Ro “Ro Rp p
(mg) (Cmax] [AUC) )
1 04 1.12 1.04

: B e

'Ro'= Obaeived sccamulahion rstio

Rp = Predicted scenmulation ratio

where 1 is apparent terminal elimination rate constant, t is dosing interval and

APPEARS THIS WAY ON ORIGINAL
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Cmax day 10

Ro [Cmax] = Cmax day 1

_ AUCQ-inDdsy10 Ropd] = 1
RoIAVC) = o d T T (e

AUC(0 -inf) day 1

ReIAUCY = S 5C0-7) day 1

in general, the CL/F and Vdss/F are in good agreement with the POP PK analysis.

Table 6.
'arameiers Tmg [a=12] 2 mg [a=11] T g (o=12]
Day 1 Day 10 Tay T By 1§ Day T Dsy 10
AUCE 402 m 73 e 1239 1541
e
Cmax 642 584 1363
(ng/ml)
Trmab 19 05 10 10 1.0 13
o
T2 448 3.33
(hours)
Vdsy'P 187 184 168 18.4 12.7
(49
CLF 215 4.15 252 4.03 2.82
()

c-AUC(O-méan.Ilnd:M;C((;—t)m.Dl;lo b = Dats presersed as median (range)

After intravenous administration of rosiglitazone in healthy male volunteers the mean plasma clearance
and volume of distribution were approximately 3L/h and 14L, respectively (Studies 029, 037, 049). This is
in good agreement with the POP PK analysis (CL/F 2.4L/h and Vss/F 17.6L) indicating bioavailability close
to 100%.

B. Healthy volunteers vs. patients

Clearance and volume estimates from healthy volunteers are similar to those parameter estimates from
the POP PK analysis.

C. Food Effects
Study 004 examined the effect of a high fat meal on the pharmacokinetics of rosiglitazone. A 2mg
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capsule dose was administered in this 2 period crossover study. Results (Table 7) indicate that the AUC i
( is not affected by a high fat meal but that Cmax is decreased and Tmax is delayed. Figure 6 shows the
- mean plasma concentration curves for the fed and fasted state.- Study 005 examined dose proportionality

as well as food effect using the to-be-marketed 2, 4, and 8mg tablet formulations. The food effect results

are shown in Tables 8 and Figure 7. ‘ ‘

Table 7.
Point Estimates and 95% Confidence Intervals for Rosiglitazone
(Protocol 49653/004)
BEST POSSIBLE

AUCQinf)  Fedifasted 094 (082, 1.06) —
Cmax Fed:fasted 0.80 (0.65,0.97)

Tmax Fed-fasted 1.75h (1.25h,2.25h)

T™V: Fed-fasted 0.15h (-0.13h,042h)

APPEARS THIS WAY ON ORIGINAL
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. Table 8. Point Estimates and Confidence Intervals for Dose Normalized

( AUC(0-inf) (ng.h/mL) and Cmax (ng/mL), T1/2 (h)and Tmax (h).

" Parameter Comparison Point Estimste 98% Confidence Interval
DN-AUC(0-inf) D! 0.97 0.91,1.02)
DN-Cmax Dcl 072 (0.66,0.79)
T2 D-c2 s io.oo. 045)
Tmax b3 175 (1.02,224) 4

1: presented as the ratio of geometric means. (90% confidence intervals)

2: presented as the difference in arithmetic means. (95% confidence intervals)
3: presented as the median difference in median (95% confidence intervals)
4:; See text regarding possible pesiod effects

Regimen C: BRL 49653C 8 mg single oral dose, fasting
Regimen D: BRL 49653C 8 mg single orsl dose, sdministered after a high fat breakfast

8

Moan PR1-4965) Plos s Canc. (sginl)

et Plasws § umpls Thun Afler RRL4RE53 D ()

Figure 7. Mean plasma rosiglitazone concentration-time profiles following single oral administration of 8
mg rosiglitazone administered fasted and after a high fat breakfast in healthy subjects.

. Metabolism

Study 049 investigated the metabolism as well as absolute bioavailability of rosiglitazone. Figure 8 shows

a proposed metabolic scheme in man, based on information produced in this study. The major routes of
metabolism in man seem to be N-demethylation, hydroxylation and subsequent conjugation, and were
unaffected by the route of dose administration. Excretion of radioactivity occurred primarily via the urine,

with a mean of about 64% and 23% of the administered dose being found in the urine and feces,
respectively, following intravenous or oral administration. The mean total recovery of radioactivity was

. about 92% of the administered dose following oral or intravenous administration. Billary secretion may
. account for the radioactivity in the feces following the IV route of administration. The higher proportion of
radioactivity in the urine indicates that renal elimination is the major route of excretion of. rosiglitazone
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metabolites in man.

( The absolute bioavailability of rosiglitazone (clinical tablet formulation) observed in this study was
estimated to be, on average, 89% The absolute bicavailability of rosiglitazone (solution
formulation) observed in this study was estimated to be, on average, 95%

Figure 8. Proposed metabolic scheme for rosiglitazone (M14) in man,

e \/m,,

M‘l
o
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Mlo m
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) M Ms

-SO4 = sulphate conjugate, ~GLUC = glucuronide conjugate

The concentration time profiles of radioactivity in plasma were quite different from the profiles of
rosiglitazone in plasma. The maximum concentration of radioactivity in plasma was approximately 1.4 to
1.9-fold higher than the maximum concentration of rosiglitazone In plasma. Furthermore, the AUC(0-inf)
values for radioactivity were 21 to 38-fold higher than the AUC(0-inf) values for rosiglitazone. The Tmax
and half-iife for radioactivity in plasma were longer than those for rosiglitazone in plasma, with Tmax
values ranging from 4 to 6 hours and estimates of half-life ranging from 103 to 158 hours. These data
suggest the presence of circulating metabolites, one or more of which may be eliminated much more
slowly than rosiglitazone.

M4 and M10 accounted for most of the urinary radioactivity after IV dosing while M7 and M13 accounted
for the majority of fecal radioactivity. In plasma, M10 and M12 account for most of the radioactivity.

iv. Dose and Dosage Form Proportionality

Study 001 demonstrated dose proportionality of a capsule formulation up to Smg. Study 029 evaluated IV
doses from 0.2 to 2mg and demonstrated dose proportionality. Study 016 axamined the pharmacokinetics
of single oral doses up t0 20mg using a Smg phase 1\2 capsule formulation. Figure 9 shows the dose
normalized AUC data; there appears to be a decrease in AUC with increasing doses.
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Study 005 investigated the dose proportionality of singb doses of the 1, 2, and 8mg commercial tablet
formulations in healthy volunteers. The results (Table 9 and Figure 10) indicate that the AUC and Cmax
are proportional in this range with the commercial formulation.

Table 9. Mean (SD) Pharmacokinetic Parameters for Rosiglitazone Following

Single Oral Doses of 1, 2 and 8 mg to Healthy Volunteers (Study 005).
rg Point Estimate | Polnt Estimate
(Canfidence {Confidence
' Interval) Interval)
Parameter 1mg 2mg 8mg (2 mg:1me) (8 mg:1mg)
- AUC(0-inf) | 358(112) | 733 (184) | 2971 (730) 1.04* 1.05
( (og./mL) (0.99,1.09) (1.00,1.10)
.- Cmax 76.1(13.3) | 156(42.6) | 598(117) 1.00* 0.98°
(ng/ml) (0.93,1.08) (0.91,1.05)
Tmax ** 0.5 10 1.0 0.23h* 0.21n*
® | D DN | NN | coomodsn | (000h,028h)
T2 3.16 3.15 337 -0.01p™ 0.21h*
(b) 0.72) (0.39) (0.63) (-0.230,0.22h) | (-0.02h,0.44h)

* Ratio of geometric mean of dose-nommalized AUC or Cmax (90% oconfidence interval)
**Median (range)

ADiflererce in median values (95% CT)
RS
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Figure 10. Mean plasma rosiglitazone concentration-time profiles following single oral administration of 1
mg, 2 mg and 8 mg rosiglitazone fasted in healthy subjects.

V. Special Populations

Renal

Study 007 investigated the effect of dialysis on the pharmacokinatics of rosiglitazone. Hemodialysis-

. dependent patients received a single dose of rosiglitazone on two occasions: a day without dialysis and

( on a day with dialysis. Healthy volunteers received a single dose once. As seen in Figure 11,
% hemodialysis did not significantly change the disposition of rosiglitazone.

APPEARS THIS WAY ON ORIGINAL
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Figure 11. Mean plasma concentrations of rosiglitazone (ng/mL) in Ten Healthy Subjects and Ten Patients
( with End-Stage Renal Disease (on and between dialysis days) Following a Single 8 mg Oral Dose of
rosiglitazone.
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( ~3— thalthy subjects
. —fg— Ponal (ailure petienis (Day 1: oll dalysis)
o Ponal (s)uwe pationts (Dby 2. on dialysis)
g D alyser outpul line (' venous’)
In renal failure patieots, dialysis was conducted over a nominal 4-hour period
from spproximately 3 to 7 hours post-dose on Day 2. Mean profile for repal
failure patients (Day 2: on dialysis) is a combination of the sysiemic plasma
values prior to and following dialysis and the arterial values from the input line to
dialyzer during dialysis

In Study 038, subjects were stratified by Cockroft-Gault estimation of creatinine clearance (Clcr) at
screening into the following groups, including normal (n = 12; Cicr > 80 mL/min), mild (n = 15; Clcr 60-80
mbL/min), moderate (n = 18; Clcr 30-59 mL/min), and severs, but not on dialysis (n = 12; Cler £ 29
mU/min). Results of this study showed that patients with mild and moderate renal insufficiency had
similar total and unbound Cmax and total AUC values for rosiglitazone compared to subjects with normal
rena!l function (Tables 10 and 11). In the severe group, total AUC and Cmax values were approximately
20-25% lowar than thoss in the normal group. The lower total concentrations for the severe group were
associated with a 38% increase in the mean fraction unbound (fu) observed in this group. Unbound AUC
values were slightly higher (10-20%) in all the renally impaired groups. No differences were observed in
mean T1/2 and median Tmax between groups.

APPEARS THIS WAY ON ORIGINAL
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Table 10. Mean (SD) Pharmacokinetic Parameters
for Rosiglitazone Following a Single 8 mg Oral Dose Administered to
Healthy Volunteers and Patients with Chronic Renal Insufficiency (Study 038).

Unbound | Unbound
Group Cmax | AUC(O-inf)] Tmax T2 fu Cmax* AUC*
@gml)! gtvml) | @) | @) | (%) | gmi) | (ghiml) |
Normal | 461 2838 20 | 41 | 016 | 0716 423
(n=12) | (88) as) || on ] ©o3 | ©19) |  (56)
Mild | 454 3126 20 | 45 [ 016 | 0727 5.09
@=15) | (108) | (1239) a9l ooyl o162 | @32
Modesste | 475 3236 20 | 45 [ 015 | 0739 5.04
@=18) | (104) | (1059) ©8) | ©o2) | ©237 | (242
Severe 359 29 2.0 41 | 022 0.810 4.76
@=12) | (105) | (589 (1.0) | ©06) | ©0282) | (166

* n=10 normal, n=14 mild, =17 moderate, n=9 severe

Table 11. Point Estimates (PE) and 95% Confidence intervals for
Rosiglitazone Pharmacokinetics in Patients with Chronic
Renal Insufficiency Compared to Healthy Volunteers (Study 038)

Unbound | Unbound
Cmax* JAUC(0-inf)*] TL28 fu¥ Cinax* AUC*
Mild:Normal
PE 0.98 108 0.42h 0.00% 1.02 1.19
©O5%Cn | <081, {0.85, (-0.57h, (-0.02%, (0.81, (0.86,
, 1.17) 1.37) 1.42h) 0.03%) 1.29) 1.64)
{ Moderate: Normal
: PE 1.02 114 0.38h 0.00 1.02 1.18
95% CI) (0.86, 0.91, (-0.58h, (-0.03%, (0.81, (0.86,
1.22) 1.43) 1.33h) 0.02%) 1.28) 1.62)
Severe: Normal
PE 0.76 0.81 0.00 0.06% 1.10 1.10
95% CI) (0.63, (0.64, (-1.04h, (0.03%, (0.85, (0.79,
0.92) 1.04) 1.05h) 0.09%) 1.43) 1.63)

* presented as the ratio of geometric means
# peesented as the mean difference

Hepatic

Study 008 examined the effect of hepatic impairment on the pharmacokinetics and plasma protein binding
of rosiglitazone following administration of a single 8 mg (2x4mg clinical tablet formulation) dose of
rosiglitazone to 18 patients with hepatic impairment (Chiid-Pugh Scores 6-11) and 17 healthy male
volunteers (matched to the range of ages and weights of patients with hepatic impairment). A 2-fold
higher mean unbound fraction (fu) was observed in patients with hepatic impairment compared to normal

subjects (Tables 12 and 13).
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- Table 12. Mean (SD) Pharmacokinetic ,
( Parameters for Rosiglitazone Following a Single 8 mg Oral Dose
Administered to Healthy Volunteers and Patients with Hepatic Impairment (Study 008).

Unbound | Unbound
Group Comax | AUC (0-inf) | Tmax T2 Cmax* AUC*

fx
gmL)| @ghmi) | @) | @& | (%) | (gml) | (aghiml)
2645

Healthy 506 1.0 379 | 012 0.61 3.2
(n=17) (104) 677) (1.03) | (0.03) (0.20) (1.38)
Hepatic 407 3576 1.0 6.03 027 1.09 9.88
(n=18) (119) (1083) (210) | (0.12) | (0.52) (5.31)

Table 13. Point Estimates (PE) and 95%
Confidence Intervals for Rosiglitazone Pharmacokinetics
in Patients with Hepatic Disease Compared to Haalthy Volunteers (Study 008)

Unbound | Unbound
Cmax* | AUC(0-inf)* T4 ful Cmars AUC*
FE 0.79 1.34 2.24h 0.15% 1.70 288
(95%CD| (0.68 (1.11, (1.09h, (0.09%, {1.30, (2.08,
0.93) 1.62) 3.3%h) 0.21%) 2.22) 3.99)

* presented as the ratio of geometric means
# presented as the difference in arithmetic means

. Compared to healthy subjects, unbound AUC(0-inf) and Cmax were about 3- and 2-fold higher,
respectively, in patients with hepatic impairment. Total Cmax decrease 21% and total AUC increased
( . 34% in patients with hepatic dysfunction compared to heafthy subjects Rosiglitazone elimination half-life
was approximately 2 hours longer in subjects with hepatic dysfunction compared to that in healthy
subjects. Based on these pharmacokinetic data, the sponsor is recommending that patients with
moderate to severe hepatic disease be started on a 50% lower dose and dose escalation in these patients
should be undertaken with caution to achieve desired glycemic control.
Age

The Population PK analysis has demonstrated that thers Is no effect of age on the pharmacokinetics of
rosiglitazone with multiple dosing.

Gender
The effect of gender has been investigated in the Population PK analysis.
Pediatric

No studies were done in pediatric subjects.

Vi Drug Interactions / Protsin Binding
A In vitro

Rosigiitazone is highly bound to plasma proteins, primarily to the albumin fraction. The in vitro plasma
- protein binding of rosiglitazone was, on average, 99.8% (Study D92242). Similarly, after single oral doses,

( : the ex vivo plasma protein binding of rosiglitazone in healthy volunteers ranged from 89.8% to 99.9%
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(Studies 008, 038).

(‘ in vitro data demonstrated that rosiglitazone is predominantly metabolized via cytochrome P450 CYP2C8
with only minor contribution from CYP2C9.

~ In vitro rosiglitazone caused inhibition of CYP2C8 (IC50 18 uM) and CYP2C9 (IC50 50 uM), but no
inhibition of CYP1A2, 2A6, 2C19, 2D6, 2E1, 3A or 4A enzymes at concentrations up to 250 uM.

B. invivo

After receiving a stable dose of glyburide (3.75-10 mg/day) for a minimum of 30 days, 12 male and female
patients with Type 2 diabetes mellitus were randomized in a double-blind fashion to receive either
rosiglitazone 2 mg or placebo orally, every 12 hours for seven days. After a washout period of at least 14
days, the patients were crossed-over to the other treatment arm.

The point estimate and 890% confidence interval for the treatment difference (glyburide + rosiglitazone
versus glyburide + placebo) of serum glucose AUC(0-24) were 0.93 and (0.84, 1.02). Plasma
concentrations of glyburide were not determined.

Concurrent administration of rosiglitazone {2 mg capsule twice daily) and metformin (500 mg twice daily)
in 16 healthy male volunteers for 4 days had no effect on the phamacokinetics of either metformin or
rosigiitazone. Table 14 indicates the point estimate and 95%CI for the AUC and Cmax of each
monotherapy vs combination therapy. Additionally, serum lactic acid concentrations remained in the
reference range (9-16 mg/dL) throughout the study (one patient had a lavel of 17 mg/dL once during the
study but remained within the reference range at all other sampling times). i

Table 14.Mean (SD) Pharmacokinetic Parameters
and Statistical Resufts for Rosiglitazone and Metformin (Study 036).**

Regimen Rosiglitazone + | Rosiglitazone Point Estimates
Metformin Alone (95% Confidence Intervals)

Rosiglitazone (p=1§)
AUC(0-12) (ng.h/mL) 629 626 1,00 (0.97, 1.04)
Cmax (n 104 108 0.99 (0.94, 1.06)

Metformin (n=16)

AUC(0-12) (ng.b/mL) 6575 6508 1.01 (0.94, 1.08)
Cmax (ng/ml) 918 901 1.02 (0.94, 1.10)

** 'Rosliglitazone alone’ column is actually either drug alone.

Coadministration of acarbose (100 mg three times daily) with meals for 7 days in 16 healthy volunteers
resulted in no change in the rate of absomption of a single oral 8 mg (2x4mg clinical tablet formuiation)
dose of rosiglitazone, as assessed by Cmax and Tmax. A 12% (85%Cl: 2-21%) reduction in AUC(0-inf)
and an approximate 1 h shorter half-life of rosiglitazone were observed during coadministration with
acarbose compared to administration of rosiglitazone alone.

Repeat oral dosing of rosiglitazone (2x4mg clinical tablet formulation once daily) for 14 days did not alter
the steady-state trough plasma levels or AUC0-24 of digoxin (0.375 mg once daily) in 15 healthy
volunteers.

The effect of rosiglitazone (4 mg clinical tablet formulation twice daily) for 7 days on the anticoagulant

response of warfarin was investigated in a double-blind, placebo-controlled, parallel group study in healthy

male volunteers. Following a 14 day run-in period during which each subject’s warfarin dose was titrated

to achieve a target baseline prothrombin time ratio of 1.5 to 3.5 [intemational normalized ratio (INR)],

' subjects were randomized to receive wartarin plus rosiglitazone (n=11) or warfarin plus placebo (n=8)
( ' orally for 7 days. Based on data from all subjects, rosiglitazone did not alter the pharmacokinetics of R(+)-
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. warfarin and decreased the AUC of S(-)-warfarin by 10%. No formal analysis of INR values in each group
( was undertaken by the sponsor because some subjects were not at a steady-state INR; however, median
% changes in INR from baseline to Day 21 were similar (rosi+warf: 11.8%; warf: 12.1%).

The effect of multiple oral doses of rosiglitazone (2x4mg clinical tablet formulation once daily) for 14 days
on the single dose pharmmacokinetics of nifedipine (a 3A4 substrate) capsules was investigated in a
randomized, crossover study in 26 healthy male volunteers. Table 15 shows the data analysis for this

study. :
Table 15. Mean (SD) Pharmacokinetic Parameters and Statistical Results for
Nifedipine (Study 039).
Parameter Nitedipine Nifedipine + Point Esthnate*
Alone Rosiglitazone (Confidence Interval)**
(nu26) (wu26)
[TAUC(O in) (ng.WenL) 338 (135) _298(110) 0.87 (0.79, 0.96)
Crmax (ng/mL) 137 (26 136 (88 0.99 (0.68, 1.43
Tmax 0.95 0.55 0.01h
T2 (h) 495 (2.20) 421(174) | -0.77h(-1.40h-0.14h)

* Ratio of geometric means of 'nifedipine + rosigliterone: nifadipine alons’
** For AUC(0-inf), 90% conSdence intarval; for Cmax, Tmax T1/2, 95% conficdence intervals
¢ Tmax peesented as modisn (tange)

The Cmax point estimate of 0.99 indicates no effect; the 95%Cl is wide as might be expected with the

variability in Cmax The mean 90%ClI for AUC ratio indicates that there is a 13% decrease in nifedipine 1
exposure with concurrent rosigiitazone administration. However, when individual responses are examined i
(Figure 12) it is apparent that the effect is neither consistent nor substantial. !

Figure 12. AUC(0-inf) (ng . h/mL) following Single Dose
.- Administration of 20 mg Nifedipine Alone or in Combination
( with Repeat Dose Administration of 8 mg rosiglitazone.
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The effect of repeat dose roéigmazone (2x4mg clinical tablet formulation once daily) for 14 days on the
. steady-state pharmacokinetics of the oral contraceptive Ortho- Novum 1/35 (containing ethinylestradiol
' and norethindrone) was investigated in a randomized, placebo-controlied, crossover study in 32 healthy
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o female subjects. The results are shown in Table 16 and indicate no effect on oral contraceptives from
( concomitant rosiglitazone administration.

Table 16. Mean (SD) Pharmacokinetic Parameters and Statistical Results for
Ethinylestradiol and Norethindrone (Study 031).

Regimen Rosiglitazone + Ortho-Novum Point Estimates*®
Ortho-Novum 1/35 1/35 Alone (90% CI)
{n=32) (n=32)'
Ethinylestradiol
AUC(0-24) (nE.hImL) 1126 (386) 1208 (404) 0.92 (0.88, 0.97)
‘ Cmax (ng/mL) 123 (42) 130 (47) 0.95 (0.88, 1.02)
Norethindrone
| AUC(0-24) (ng.h/mL) 178 (67) 171 (62) 1.04 (1.00, 1.07)
Cmax (ng/mL 21.5(6.7) 22.1 (6.8) 0.97 (0.91, 1.03)

* Ratio of geometric means of ‘rosiglitazone + OC: OC alone’

The results of these two drug interaction studies with nifedipine and oral contracaptivés suggest that
rosiglitazone is unlikely to cause interactions with other drugs metabolized via CYP3A4.

A single administration of a moderate amount of ethanol did not increase the risk of acute hypoglycemia in
BRL 49653C-treated Type 2 diabetic patients.

Pretreatment with ranitidine (150 mg twice daily for 4 days) did not alter the pharmacokinetics of either
single oral (4mg clinical tablet formulation) or intravenous doses of rosiglitazone in 12 healthy male
volunteers.

( Vil.  Population Pharmacokinetics

- A POP PK analysis consult was obtained from Michael Fossler, Pharm.D., Ph.D. (see Appendix 3).
Overall, weight and gender were found to affect rosiglitazone clearance and volume in a linear fashion,
although the effects are quite modest. At a given weight, clearance for women is about 6% lower than for
men. Since weight also affects ciearance, the net mean gender difference in clearance between men and
women is about 15%, with women having lower values than men on average. The sponsor also proposed
labeling based on drug-drug interaction analysis from the POP PK results; however, this analysis was
deemed inadequate for labeling by Dr. Fossler.

Vill. Pharmacokinetic / Pharmacodynamic Relationships

A PK/PD analysis consult was obtained from Michael Fossler, Pharm.D., Ph.D. (see Appendix 4). Overall,
there is a weak relationship between exposure (AUC or Cmax) and clinical response (hemoglobin Alc or
FPG).

COMMENTS T E SPONSOR;

1) The sponsor should provide dissolution data for the 2 and 4mg (or 8mg) commercial tablets in the
media specified by SUPAC for a level 2 change/case C (This was diswssed in a T/con).

2). The sponsor is encouraged to conduct drug-drug interaction studies between rosiglitazone and
approved compounds that may be expected to effect the metabolism of rosiglitazone through the
( . CYP 2C tamily (e.g., fluvastatin).
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([ LABELING COMMENTS:

(Strikeout-text should be removed from fabeling; Double ynderdined fext should be added to labeling; s>
indicates an explanation only and is not intended to be included in the labeling)

1) Population Pharmacokinetics in Patlents with Type 2 Diabetes

Population pharmacokinetic analyses from three Phase lli trials including 642 men and 405 women with
type 2 diabetes (aged 35 to 80 years) showed that the pharmacokinetics of rosiglitazone are not
influenced by age, race, smoking, or alcohol consumption. Both oral clearance (CLF) and oral steady-
state volume of distribution (Vss/F) were shown to Increase with increases in body weight. Over the weight
range observed in these analyses (50 to 150 kg). the range of predicted CL/F and Vss/F values varied by

<1.7-fold and 2.3-fold, respectively. Additionally, rosiglitazone CL/F was shown to be infl
ﬁuiﬂ an gender, being lower (about lll-15%) in female patients
The population mean CLF of rosiglitazone for a typical male weighing Q was 2.48 L. The

Vss/F in an 84 kg patient was 17.9 L. The inter-patient variability In CL/F and Vss/F were 31% and 23%,
respectively.

Gender: Results of the population pharmacokinetic analysis showed that the mean oral clearance of
rosiglitazone in female patien to male patients

weight (n=642 Since safety profiles wers similar
between male patients in clinical studies and, as therapy should be individualized, no dose
adjustments are necessary based on gender.

5= When both weight and gender are taken into account, the overall clearance difference is about 15%.
The ‘pure’ gender effect is 6%.

=¥ 1. The compounds are grouped by therapeutic class, rather than by a more meaningful classification
such as metabolizing isozyme. Thus, the results do not generalize to individual drugs, nor could these
results be used to predict the likelihood of an interaction with compounds not on this list.

2. Such statements referring to classes of drugs may be construed by health professionals in the future as
applying to compounds which were not even approved at the time the studies were performed.

3 on

The absolute bioavailability of rosiglitazone Is 99%. Peak plasma concentrations are
observed by about 1 hour after dosing.

(% First sentence is unnecessary since actual data are presented . |
4) Administration of rosiglitazone with food resulted in In overall exposure (AUC), with &
a0 I approximataly 28% decrease in me a delay in Tmax (1.75 hours).
These changes are not clinically significant, the ore; Avandia, may be administered with or without food.
( ~ [= Actual data preciude the need for ‘smalr. ]
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{ 5) Distribution
The mean (CV%) oral volume of distribution (Vss/F) of rosiglitazone is approximate'y-ﬂ 6 (30%)
Liters, based on a population pharmacokinetic analysis. Rosiglitazone is approximately 99.8% bound to
plasma proteins, primarily albumin.

[*= As per POP PK Analysis, : ]

6) Excretion

Following oral or intravenous administration of [ 14 CIrosigInazone maleate, approximately ‘4% and
3% of the dose was eliminated in the urine and in the feces, respectively. Ihe plasma half-life of
[14Clrelated material ranged from 103 to 158 hours,

| = As per data. |

7) Drugs Metabolized by Cytochrome P450
Avandia has been shown in vitro not to inhibit any of the ma;or P450 enzymes at clmically relevant
concentranons In vitro data demonstrate that rosiglitazone : 2 :

|= As per data. ]
(' . 8) Wartarin:

epeat dosing with Avandia had no clinically relevant effect on
the steady-state pharmacokinetics of warfarin enantiomers.

{ = INR data not formally analyzed. |

APPEARS THIS WAY ON ORIGINAL
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Appendix 1. Proposed Draft Labeling
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Appendix 2. Study summaries
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PHARMACOKINETICS IN HEALTHY VOLUNTEERS
BIOEQUIVALENCE

Protocol 49653C/028 Issued February 1998
SB Report BRL-49653/RSD-100HNG/1

Title: Bioequivalence study of the final market formulation of BRL-49653C
compared to the clinical trials formulation.

Investigator: Martin I. Freed, M.D.

Study Center: SmithKline Beecham Clinical Research Unit, Presbyterian Medical

Center of Philadelphia, Philadelphia, Pennsylvania, USA

PK Objective: Compare the bioequivalence of single oral doses of the final
commercial tablet formulations of rosiglitazone with the clinical trials tablet

formulations.

Study Design: This investigation was an open-label, randomized, four period,

period-balanced, crossover pharmacokinetic study. The pharmacokinetic profile of

rosiglitazone was determined in 28 healthy male volunteers (age 20 to 45 years;

weight 65 to 93 kg). At each study session, subjects randomly received one of the

following regimens:

Regimen A
Regimen B
Regimen C

Regimen D

Rosiglitazone 1 mg clinical trials formulation
[formula AN-AC, batch # N97279]

Rosiglitazone 1 mg commercial formulation
[formula BF-AA, batch # M97130]

Rosiglitazone 2 x 4 mg clinical trials formulation
[formula BD-AB, batch # M97042]

Rosiglitazone 8 mg commercial formulation
[formula BJ-AA, batch # M97141]

Each subject participated in four study sessions separated by a minimum washout
period of at least one week. On each occasion, rosiglitazone was administered
under fasted conditions. Blood samples (5 mL) were collected predose and at 0.5,
1,15,2,3,4,5,6, 8, 12, 16, and 24 hours from the time of dose administration.

Cmax, Tmax, AUC(0-inf) and T1/2 were determined using non-compartmental
methods. The primary parameters, AUC(0-inf) and Cmax, were In-transformed
and separately analyzed by analysis of variance with terms for sequence, subject
within sequence, period, dose, and formulation within dose. Point estimates and
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A 21-071/N-000 ~ Avandia/rosiglitazone ~ SmithKline Beecham ~ 25-NOV-98
G:\CLINICAL PHARMACOLOGY .doc

Page 47 of 220



asyociated 90% confidence intervals (CI) were computed separately for the'ratio
of commiercial formulatxon clinical trials formulation. for each of the 1 and 8'mg:
doses. ‘Ateach: dose, eqmvalcnce was demonstrated if the:90% CI was completcly
contained within the.range 0.80 to:1.25 for both' Cmax and AUC. Point estimates
and 95% confidence intervals were calculated for the difference between.
formulations at each-dose for secondary end points, Tmax-and T1/2.

: Plasma-samples were analyzed for rosiglitazone using

N -

[SB RCport

PK Resiilts: Mean (SD) pharmacokmcnc paramieter estimates for rosughtazone are
presented in Table 1 and the statistical results are shown in Table 2. The
maximum observed plasma concentrations of rosiglitazotie: occurred at
‘appromnatcly 1 hour-after dosing. In general, plasma concenirations declined
from thie maximur concentration in a:mono-exponential manner and were
typically: measurable for-ap to 12 hours for the 1 mg-doses and for the entire 24
hout period following the 8 mg doses.

The 90% confidence intervals for the 1 mg and the 8 mg commercial
formiulations versus the 1 mg and-the 8 mg (administered as 2 x 4 mg) clinical
trials formulations, respectively, for AUC(0-inf) and Cmax were: completely
contained within the acceptance range of 0.80 to1.25. Therefore, the commercial.
and clinieal frials formulations of rosiglitazone are bioequivalent at-doses of 1 mg.
and 8 mg:iri terms of the primary parameters in this study. T values were similar
betweenregimens. ” »

Significant peried effects were observed for AUC(0-inf), Cmax, and T¥2in this
study. Given these effects; it is possible that the analysis for Tmax confounded
systematic differences dué fo period with differences between formulationis:
However, based o descriptive statistics, the median Tmax values appeared to be
similar between formulations at the 1 and 8 mg-doses.

Sariiple size calculations were based on-average within-subject coefficients of-
variation (CV) of 17.9% and 23.7% for AUC and Cmax of rosiglitazotie observed
in Protocols 001, 002, 004, 016, and 030. In this study; within-subject variability
for AUC(O-mt) and Cmax was 13.4% and 18. 5%, X'CSpCCtIde, indicating no-
inadequacy in terms of sample size.
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of rosiglitazone were bioequivalent at both 1 mg and 8.mg.

Table 1

Mean (SD) thamkmeuc Paratnc‘ft‘e_ri\"al'ucs for Rosigljtazmm
(Protocol 49653/028)

Clinical trials
forinulation

~Commercial

Pataimeter (1. mg)
386

AUC(0:irif); 36
(131)

[ng.h/mL]

379
o1

738
(20.9)

75.9
{19.9)

Cmax
[ng/mL]

Tmax* 0.98 055

formulation

Clinical trials
formulation
(2x4mp)

Commercial
formulation

(8 me)

2957
(678)

3040
(589)
634
(143)

647
(129

0.96 0.98

G

372
(0.88)

T1/2 3.49
[h] (0.72)

3.70
(0.75),

381
©81)

* - Data preserited as median (range)

APPEARS THIS WAY
ON ORIGINAL
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Table 2

Point Estimate and 90% Confidence Intervals
(Protocol 49653/028)

AUC(0-inf)* B:A

Cmax* B:A

D:C

Trax** B-A
D—=C

Ti2# ‘B-A:

*.dlata presented as:the ratio of the geometric means:

Point Estimate

1.00:

0.97
0.97

-0.03 h
0.02 h
0.23h
0.11h

** data presented as the median difference
# data presented as the mean difference

##95%(:1

A- Rdmghtazoue 1 mg chmcal tnals tormulanon

C- Rosxghtazonc 2x4 mg chmcal trials formulation
D~ Rosiglitazone 8 mg commercial formulation
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50% CI

(0.95, 1.07)
(091, 1.02)

(0.89, 1,05y
(0.89; 1.05)

(<0:27,0.23)##

(-0.02; 0.25) ##

(-0.05,0.51)##

(~0.17, 0. 39) it

50 of




REVIEWER'S C ENTS FO 8.

1. T1/2 values for B-A comparison are incorrecily reported in this summary: The point estimate is 0.21 h

2. Assay acceptable.

3. There were period and sequerice effects in the ANOVA. However, statistician deemed this acceptable.

APPEARS THIS WAY
ON ORIGINAL
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Name of Company: SmithKline Beecham Pharmiacenticals

‘Name of Active Irigrediént: BRL 49653C

Im Evaluation of the Safety, Tolerability and Preliminary Pharmacokinetics of Single Rising Doses ot
‘BRL49653C in Normal Volunteers

Study N\ﬁn’ben;'BRL 40653C/D01
vestigator: Martia L Freed. MD:

‘Study Center; SmithKHine Beecham Clinlcal Pharmacology Unit; Presbyterian Medical Center of Philadelphia,
Philadelphia, PA; USA,

Sty Periodts Octobet 25, 1993 fo Match 18, 1994

Qbmm l) Tu demonstrate the safety and tolcrability of BRL 49653C in healthy adult snbiccts 2) To
‘evahiate pmhminary phanmcokmeﬁ(s of BRL #9653 and if possible its enamtiomers, after single dose -

atlriiinitration,
‘Publications: - None s of ' 1 Januafy 1995

mmm:. Single blind; randomized’ (wnh respect tuordet of plaoebo) placebo oontrolled ‘oral dose
‘isinig stady. Bich mbjeot was to participate fni four smdy sesslons separated by ‘at least one week: Each
subjet was 16 recetve placebo during one of the four treatibent sesslons biased on‘a radoniization schedule
provided it advanocby Clinical Phatmacology. Statistlcs.. :Ateach of-the other, three sessions, subjects
Teceived progressively increasing single oral dosesof BRL 49653C. - The protocol was sabsequently: amcnded
‘toallow for & two pedod double:blind réchillenge stidy of subject 666 who was withdrawn early (after
session 2); by fhie invesugator due to dn adverse experence.

Hmmmm Sixteen (16). bealtby male subjects with an average age of 24 years(range 19 10 33
years) and average welght of 76.kg (range 63 to. 95kg) were enrolled in this study. Thirteen subjects
complcted this study and 3 subjects were withdrawi.

Diagnosfs and Criteria for Inclusion: ‘Healthy non-smoking adult male volupteers who were 18 1o 40 Yearsof.

est Prodiicts, Dose i e of Ads ration. BRL 49653C oral capsules, BRL 49653C'0:1 mg
(Lot # 093016). BRL 49653(2 1.0 mg (Lot #(93043), "BRE 49653C 5. :Omg (Lot # G93034); Matching
p]aceho capsule (Lot # G93019) ' The planned doses for this study were placebo, 0.2, 0.5, 1.0, 2.0, 4. Oand 5.0

BRL 49653C to b& administered orally with approximately 240 L, of water.

i Supine blood presstre and pulse rite were nieasiwed Imnthediately prior
n)dos!ngandatJS 30 and43 minutesand] 1.5:2, 25 3, 3.5, 4 5 6, 8,10 12and24nonr<:

bé. msmd at-4.:and 8 hours after dosing. Continuons singlalead ECG mmitoring was
periormed from prior to dosifig until 8 hours after dosing (SpawLabs ‘Redmond, Washinglod.
‘USA). ‘A 12 Jead-ECG will be performed prior to dosing and at 2, 4 and 24 hivurs after dosing.
“Heniatology, clififcal chemistry and urinalysis studies weré perfofmed at screentiig, prior to dosing
and at 24. hours after dosing during each study session. Blood glucosé was detérmined by.
‘ghicometer at'4, 8 and 12 bours after dosing during each study session.
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‘Néme of Company: SmithKline Beecham Pharmaceuticals

'Name'of Active Ingredient: BRL 49653C

On every study day; approximately 10 ml: blood was:obtaned. form an arm vein of inftravenous
catnula‘at0 houx(predose)and theri 0.5, 1, 2,3, 4,6,:8, §2 24 mid 48 hours after dosing for the
- defermitlnation of ; phanmcokinetlw of BRL 49653 and Its enantiomers.

;w “Thitteen ddverse experiéncss weie reported for 9 subjects: Headache was the fost
‘Comitnon adverie eXpertence oécairing in subjects An‘asymptomatic ‘accelerated ventricular rhythm of less:
"than 10 seconds durstion’ was reparted in:2 voliinteérs whia recelved 2 mg BRL 49653C. These events were

-bonsidased possibly refated, serlous adverse eXpeiiendes’ and botk siibjscts were withdravn froni study: Opeot.

“thesé subjects was rechilienged witk 2:mig BRL49653C and placebo 1n'a doible-blind tashion with od further’
‘'ventiiclar ectopy noted at elthér dosing session: Thiere were o othies serlous adveérse experiences.

- Plasma concentrations 6f BRL 49653 fncredsed with:incidasing dose. arid declined motio-éxponentially. Both

- Crak and' AUC(O4iiif) increased approximiately proportiofiately with'the iricrease in‘dose over the range 0i2 @
:5.0'mg.. Dosé norinalized. AUC(0-in) vatiies for éach subject were generally similar for the doses

“admisiistered. Absorption was’ ‘rapid, with miedian Triax vatues in the range of 0.8 19 1.0 hours at all dose

levels. Terminal phase of dlitination half-Uves wete similar at all doses, With mean values ranging from3.3'to;

4.0 hours;

- After adrinisiration. of racémifc BRL 49653C Intérconversion occwrred and. favored SB 210232(+). The final
equlBbeium ratio was independentof dose and was sindlar in all subjects; with'ratjos at 6 hotrsin individual
subjects ranglng from 70:4.% 6 73.8% SB210232(+) and from 29.6% to 21.2% SB.206846(-).

‘In'genena), Cimax and. AlIC(Gf)'VaMesfon SB: 210232(+) were approximately 1.5 to 2-f6ld hlg‘h‘e? than the
“corresponding Cimax - values for SB 206846(-). Términal phase half-lives for both éfiantiomers were
‘independent of dose. -Ellmination of SB'210232(+) was stightly slower than for SB 206846(-). with terminal

"phase baif-lives: rafiging from 2.11 to:2.99 héurs compared t5:1.47 o 3.79 hours, respectively. Interconvession :

was rapld With equilibrium half-Hves for the formation of SB 210232(+) from SB 206846(-) ranging from 0.64
t0'2.13 hours, ‘Tn'‘each'case the equilibrium half-life was shorter than the corresponding elimination phase half-
| Hives of the enantiomers for each subject.

-Conclusions?
BRL'49653C In single doses of up to-5 mg orally was generally safe and well tolerated by healthy male:
-subjects. There were Isolated observations of accelerated ventricular thythnis in two subjects. rollowing dosing
with 2 mg BRL 49653C. This arthvthmia was not reprodacible in the one subjéct who.agreed to be
‘fechatienged . with: 2 mg BRL 49653C and plmebo These rhythm disturbances were reported as serious
‘sdverse experienices and were regarded as mild in natwré due to their short duration and lack of associated

symiptoms or. hemodynarmic changes.

~Cinax-and AUC(O-infy of BRL 49653 increased approximately’ proporﬂmmly with increasing dosé aver the
tame 0.2 1. 5.0 mg and Inter-subject varlability was geaerally low.

Absorption of BRL 49653 was generally ripid. and-eluifriati ol half-lives were on average 3 - 4 oursatal):
“Bquitibrium half-lives for attaining 4 constant ratio for:the eaafitiomers were independént o€ dose, and jan'all
‘cases Jess than the corresponding elmiination phase half-lives: Expasure to SB'210232(+) bised on AUC and
“Cfnax, was approxirtutely 2- fold greater than that f6r'SB 206846( >
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REVIEWER'S COMMENTS FOR STUDY 001:

1. Agree with resuits on PKs of rosiglitazone.

APPEARS THIS way
ON ORIGINAL
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PHARMACOKINETICS [N HEALTHY VOLUNTEERS

“Protocol #0633C/002 Jasiied May, 1995
B Report HP-1004/8: RLMOES31

“Titles A evalmﬁon of the: safety, toimhshty pharmsmk;mhca and

’plmmmodv;mmcs of BRIL-49633 after 16 Jays repeat dosing to obess mhy:cts

“Igvestipator: Martin . Freed, M.D,.

s ‘tém : S:mth\ine Beccham Cimicnl Retearch L’mt, Pteehyzenanxie,daml
: U»um of Phﬁmmptua, Phﬂnds. 1phia, Pmusy{vmmx. Usa

?K Ohbjective: Oibtain phsma"nhuzuc data-on smgle and. repcatbd dose
-sdminisuration of fosiglitazone iri obese: riale 3nd foinale Volngtects,

Smdy D i g This was A cindarrized, ‘double-bhirid; plwem conirolied, repeat.

‘dose, prriod t balanced, tvgsperiod crossover sty in which the! pharmacokmem

profik of rosiglitapone Wag determited in 18 gbese male volunléers tage 20 o

63 years;  weight 17t 116 kigs bodly 1m8sx indek 27 10 35 Lg,‘m-) md 18 obese

::,fczmiw vohmwcxs {age 28 20 yu‘m‘ Y em}u VERN 09 ku. hody mass, iridex 38

1o 36 kg}m&) "Three freatment rcgnmcm of mmglslazme asa ;apsule fnrmulanon
W .mcsugawd Timg. (3 x Dy, ol # 093 4% od. 2 mbt xbmg. hol 3.

39 sﬂeﬂ 3 od, a0d 3 my; (1 X 3 migg Tol § (193034) od. Dnrmg each of twe srudy
rmmds, p;ws.mx‘ roccwed f{d) d)ﬁ- of trcatmcm with pi‘n.f:bo or'one ot the
treatment segimens:of rost gillarom with: at Jeast 3 one. weck: wasghont pesiod
betwoen tiratimest Ngmwns Rosubhtamm wa§ adsministered under fasting’
conditions on Days. F'and 10 where pharmacnkmetm assexsment was-undertaken.
Oni study Days 1ard 10, blood spesimens were cbt:uned for phmwohmuc
amlvst&at predose (O time) 1S 1013, 2 ¥ Ak, 6 B 12,16,an 4. 3% hours

: milomm oy Trongh blood cam;)\cs W obtaincd on study’ Days 7. 8. and 9

B Pharmacokmsm. ;m'amc!m {Crnax: Thiax.: A‘UC(M). AU(’{O-ml §,,4nd Tlﬁ:,
WRre calentated mng non-mmpamnenhi auah siss The Ime.mly aconmnulation.
_ratio 1}1 (AU L)l for. AUL wa mlwwud 58 AUCIO-0.on Day 10 divided by
AU (U‘-H!l‘ on D 1' wlme Al '\.‘(\M\ i the axes, vider e plasma
:.omcmmuon-m_ curve Trome time Zero: wihe cml of thie dosing interval (T
Assiming concentration- and timesindependent’ pham.mékmm'm. has Tatio
‘should cqu.\l ity Addiionally. oK shgerved aconsiialion Taro ( Ro) for Croas,
and AUCH) (Mnh were determined ((’ max day 10/ Cmax day. iand AU L{D«mf)d;xy
lu{AUQ%uI y day 1. respectively) The: Wts.ixr.lcd accninalation Falios Teodu
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smgk dose dah (xzp @) = L-eXpATH RPIAUC) = AU C(D-mt)dav §¥7.14 ]q0-

f}phanmuokxmnc daia' AUC and (,mw; vaiuea-wérc hx-trimfenncd awda .mals mi
1by analysis of varfanee fittinga model with teiims for getider. dose, ‘g« ndcr*desc
mtetat,tmn sub;eci (thhm gcnder*ckxsc). da'-, aud dma“tiw mtemc!wu. Pumt

le% ari'{l 2 fe.,spem\dy,

mulupk dese data are shownin, Table 3

j;:fudxct«.d (Rp‘i accumutation ratios for Crax qnd AL (, are :shnwn in T: 'ibk‘ 4 The-

' stutly désigh permnligd coimpatison of medn phisrmicokinetic pararmeters across.
dose levels in order to examine appronmate doge. pmporunmmy of mslghtamnc
fallowmg single and multiple dose adruinistration, Additionally, the data fromi.this
stiudy allowed prehmumv assessment.of the eifect of L,vmiu ors the

: "phmmacoklmtxcs of rosi iglitazone; althongh the &indy wasinot formally powered.
to investigate gender differences,

nglﬂaznm was mptdly absorbed with. mmlmnm wbserved plasm:t
CONOLUIANUNG OCCULTING. wathm U.' i 2 bours § forall b!lbj(‘&[b af( rsingle of

repeated rowi plitazone administration at all dose levels. Plasnia concentrations of
rosiglitazons 1yp1mi1v declised from the maximum consénration in &
monoexponential manner: Mean €max and AUC valnes increazed with an -
ificeease: i dosie after singlé and muliiple dose adniibidtrativa of rosighitazone,
Crax and AUC valoes were: Woﬁnmtclv dose: propomonal over the dose range:
TS ing.
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Cmax and Tmax values were similar on Days 1 and 10. As predicted from single.
dose data. ®Rp) there was no-evidence for accumulation of rosiglitazone: (Ro ) after
-once daily- dosmg of rosiglitazone for 10 days.at all dose levels (Table4). There.
was, however, an overall decrease in:'AUC on. Day 10.with an associated decrease
in T1/2. These results suggest that there may be an increase in systemic clearance
after multiple dose administratiorr. These différences: were less pronounced at the
Highiest:dos2 of 5 mg as Cotiipared 0 the lovier doses.

Dose differences were observed in comparisotis of Day 10 to Day 1 AUC(0-irif),
€max and T1/2. Cmax and AUC(0-inf) geometric mean ratios (Day 10:Day 1)

were shghﬁy lower for thé 1 and 2 mg dose: groups compared to that of the 5 mg
dose group.. For T1/2. differences were greaterat 1'mg than at 2 ' and-5:mg doses.

Tr these small groups of subjects, statistical evidence for higher: AUC(0-inf)
values and longer T1/2 values were observed in female compared to-male subjects
onboth Days 1 and: 10. These differences were more evident at the 1 mg dose
than at the 2 and 5:mg-doses; However, the ranges of values between genders for
both AUC and T1/2 were showri to overlap, Cmax was higher for females that for
‘males at 1 g, similar at 2 mg, and lower at 5mg, as reflected by a significant
sex*dosc interaction.

BK.Concly s: Mean rosiglitazone Cmax and AUC values were approximately
'dose propornonal over the dose rangeof I to: 5 mg after single and mu]hple dose.
-administration to obese subjects. No evidence of accumulation was. observed after
‘once daily: dosing of rosiglitazone for 10 days atall dose.levels. Fémale subjecis
were observed to have somewhat higher Cmax and AUC(0-inf) and prolonged.
T1/2-values compared to male subjects.

APPEARS THIS WAY
ON ORIGINAL
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Table'l
Mean (Range) Pharmacokinétic Parameters for Rosiglitazorie.
(Protocol 49653/002).

Panamieter ~ Dayi Day 10, ‘Day 1 ‘Day 10 ‘Dayl. Day 10

AUC? 402 278 733. 439 1839 -1541

642 58.4 137 128 361 327

&' =AUC(0-infy on Day 1.aind AUC(0-t) on Day. 10 where tis < tau
b= Data presented 4s median (rasige)

APPEARS THIS WAY
ON ORIGINAL
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Table:2

Mean (SD) Pharmacokinetic Parameters for Rosiglitazone by Gender

(Protocol 49653/002)

Auct M 288 186 666 451 1816
(ng. L) ) ey awy. 02 e

F 516 370 214 535 1862

ey wn ey (o)

Cmiax M 569 538 129 136 423

(ngfmLy (13.5) ©@.2) 28) 35) w7y

F: 1.5 63.0 145 117 799
162y’ (5.6) (58) (€35 (86)

“Trnax? ‘M 03 05 1.3 0.8 0.8

1473
(396)

1608
@51)

359,
(122)

295
@

(hoursy |

T M 382 256 435 273 380

(hoursy (0.88) 0:56) (0.86) 047 {047y

F 5.5% 411 4,48 342 4.46
(1:41): (1.35) (0:65) ©.55) .21y

a = AUC(0-inf)oft Day 1 and AUC(O-ty on Day 10/ where t is < tan-
‘b = Data presented a5 median (range) .

APPEARS THIS WAY
ON ORIGINAL

312
{035y
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Table 3
Point Estimates (95% Corifidence Intervals) Comparing the Pharmacokinetics of
Rosiglitazone on Day 10 relative to Day 1
(Protocal 49653/002)

Parameter: lmg 2mg ‘S mg

Cmax* 0.93 0.95 0.92
077, 1.12) (0.78, 1.15) (0.76;.1:11)

AUC(0-inf)* 071 0.71 085
0.61,0.82) (0.61,0.83) (0.73, 0:98)

T1/2%* =1.35h ~0.82 h —-0.75h
(=1.70h,-099h) (~1.19h,-045h) (=L.10N, ~0.39 hy

R (AUCH# 0.66 0.68 083
(0.57,0.76). (0:58,0.79) (0.71,0.96)
P<0.001 p<0.001 p=0.015

* presénted as the ratio of geomietric means (AUC(0-t) Day 10 : AUC(0-inf) Day 1)
** presented as difference in arithinetic means (Day 10 - Day 1)
#. presented as geometric inear (95% CI), p-value based on two tailed t-test

APPEARS THIS WAY
ON ORIGINAL
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Table 4
‘Meéan (Range) Observed and Predicted Accumulation Ratios:
(Protocol 49653/002)
Dose (mg)  Ro [Cmax] Ro [AUC] Rp JAUC] RplAl
1 0.94 0.74. 1.12 1.04

2 101 0.72 1.05 1,02

"Ro-= observed accumulation ratio-
Rp = predicted accumulation ratio.

APPEARS THIS WAY
ON ORIGINAL
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REVIEWER'S COMMENTS FOR STUDY 002:
ith POP PK analysis.

1. Mean PK paramseters and gender effect are in agreement W
2. Possible self-induction of metabolism.

APPEARS THIS WAY
ON ORIGINAL
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PHARMACOKINETICS INHEALTHY VOLUNTEERS
FOOD BFPECT.

Protocol 49653C/004 Jssued March 1995
'?bB Rejh. f"fHP IOOELBRI. 4965311

Fitles Im' msugaaon' of thc ¢ ffcct of feed on ihc pbannacolm; tics of BRL~49653C
in hca}my male volunteers:

‘Publicativn: Bollman 5, Allen- A, Haris AM, Writer DJ, Freed M1, DiCiceo;.
Zaniffa N, Jorkaaky DK. 1895, The-influence. of food on the ph-xrmxmk:mnm of
BRL 496%3C in healthy tnale volunteers. Br. J-Clis Phanmacoel, 48, 517P..

Smdx Cegter:* SmithKline Beechain Clinical Research. Unit, Preshyterian Medical
Ceiter of Phitadaiphia, Philadelphia, Pennsylvania, USA |

PK Objective: To descrive the ffect of a bigh fat breakfast ot the.
pharmadcokinetics of rosighitazone in healthy, volunteers,

v % : This was a tandomized, mng}e dmw, pmmi balanced, twn»pcrmd
‘SrGssaver smdy in {3 h&..alth} miale volunicers (age: 18-33 years, wught* 58-88-
]‘b) Ag cach stnd)- Session, sub);m;.s received a sy le orul dose of r(mgh tazotre
:;ma (2% v mg L.apsuk: Yot -G93043) snder [usied conditions or following a.
5!andmd high fat meal, Each session was separated by.at least one week!

Blood mmpk-s were collectéd mdow and al 0.5, 1,152, 3,4, 6,8, (2, 16and-
?.4 boum following oral w.lmzmstmuon Cmax. T mm:. Al J( _('(‘-t), AUCO-inh). and
' ; _'u!atcd uamg LON-COmparkie: nmlja Tysis, LIC(0-inf} and Cmax
fx’:r lhc faawd state and fed state were analyzed éepar mély b}ﬁ'5 ana h;:us of variance
following lu-transforination. Poiit estimates and 9595 ounfidence intérvals (Cl)
‘for the comparison fed:Tasted were- compoied. T1/ (untmnz.fonmd) wis similarly:
analyzed by mlysw of vatiance and the. rcqulnng pmnr ¢sumates and 95% CL
‘were expressed i in:ferms; of the differcnce ifcdsfastcd} ’Imfn Was annty:rccl non-
'p:«tmmemmllv and point estifnates and 95% CI estimates for the median

difference’ (fed~fa.s[rd) werg obtained.

Methodalogy: ‘Plasma samples were analyzed for rosiglitazone nsing
| conpled 1o
ort No: BF-1016]. The:

was performed

demtmn [S ’
.___]('*q’)() ol ahq

Tower limit of guantitation wag

ND
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::Frythe _WeIWyn, Herts, UK.

PK Resnlts and Discussion: Geometric mean (SD) pharmacokinetic parameter
values for: romghtazone are shown i m Table .1 and'the statistical esults iir Table 2,
Following oral administration of 4 single 2 mg dose of rosiglitazone;: maximum
obsetved plasma concentrations:for rosiglitazone occurred between (.5 and 3.0
“hours:in the fasted state and between 1.5 and 4.0 hours in the fed state. In general,
-plasma concentrations declined from the maximum concentration in an apparent
monoexponential manner.

v‘follo\mn g 4 hxgh fat brcakfast, compared to rCSultS obtamed under fastl ng
conditions::Compared to the fasted regimen, Cmax. was on average. 20% lower
-and Tmax. was dclaycd by 1.75 h.on average when rosiglitazone was administered
followin ga standard high fat breakfast. The 95% confidence intervals for Cmax
did not iriclude the value of 1.0 and the 95% CI for Tmax did not include the
value of zero suggesting that the rate of absorption is slower.in'the fed state than
‘in the fasted state.

PK Conclusion: Overall systemic exposure of rosiglitazone, as reflected in
'AUC({0-inf), and elimination, as indicated by T1/2, were vnaffected by
admiinistration-of rosiglitazone following:a high fat breakfast compared to results
ob’t’a’ihe”d in th’e’ fa’s’téd slate AbsOtptic'-n of rosiglitaz"’ohe‘ was ‘sl'oW’er’ after

20% in Cmax and a delay in Tmax bv approx1mate1y 1 75 hours relative to the
fasted state.

APPEARS THIS wAY
ON ORIGIMAL
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