Study Design Two phase, three period, single dose, crossover

Study Population N=11 healthy Caucasian subjects, 2 in pilot phase and 9 in randomized
phase.
8M, Ages 20-50, weight 66.6-82.5 kg

Treatment Group A: Valdecoxib tablets

B:[“C) —r+
C: nonradiolabeled

Dosage and Administration | A: 20 mg (2x10 mg tablets) valdecoxib single dose, lot RCT 10678
with 240 mL water.
Consumed 180 mL water 1, 2 and 3 hours postdose, overnight fast
Other arms with [“C’ ——— - and nonradiolabeled ~— (20
mg) is mentioned in this review only for comparison to PO data

Sampling: Blood For Valdecoxib, SC-66905 and SC 67817: At predose and 0.5, 1, 1.5, 2,
2.5,3,4,6,8, 12,16, 24, 36, and 48 hours postdose.
Urine For['C — _treatment only: measurements at —12-0 hrs predose,
0-1, 2-3, 4-8, 8-12, 12-24, 24-48, 48-72, 72-96, 96-120, 120-144 hrs
postdose.
Feces For ['C? treatrnent only Up to 216 hours post dose
Analysis e e R
Observations:

Results of only the valdecoxib tablet arm will be discussed here. The mean (SD) plasma
pharmacokinetic parameters of valdecoxib and SC-66905 (M1) are shown in the
following table:

Valdecoxib

20 mg PO (n=9) Vaidecoxib SC-66905
PK Parameters
AUCqin (hreng/miL ) 3195.3+690.0 306.1153.3

Corex (Ng/mL) 283.6161.9 20.918.1
T e (P7) 3.110.5 44117
T () 7.7124 7.542.0

The radiolabeled arm showed results very similar to the previous study
(radiolabeled valdecoxib). No new information is added with this study except that the
pharmacokinetic parameters after a 20 mg oral dose of valdecoxib.

Bioequivalence with respect to AUC and Cmax was not established between the
~———— formulations and the oral tablet formulation of valdecoxib. The valdecoxib and
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SC-66905 AUC was 22-32% higher with the valdecoxib as compared to the radiolabeled
~———" and oral solution formulation. The Cmax was lower (10%) with the oral
valdecoxib formulation. The 90% Cls are represented in the following Table.

Table Plasma Exposures of Valdecoxib and SC-66905 afier Single 20 mg Doses of Valdecoxib
Tablets Relative to IV [*C) ~———  ————
Treatment Mean (% CV) (a) Valdecoxib PO '~
Plasma PK Parameter Valdecoxib 20 mg N Ratio 90% Confidence p Value
by Analyte ) PO (N=9) 2U Mg IV (N=Y) interval for Ralio
Analyte = Valdecoxib
JAUC(0-Igc) (br ng/miL) 3116 (19) 2594 (28) 1.22 (1.12, 1.34) 0.001
AUC(0-inf) (hr ng/mL) 3195 (22) 2609 (29) 1.24 {1.14, 1.36) <0.001
max (ng/mL) 284 (22) 312(13) 0.90 (0.75, 1.07) 0.299
max (hr) 3.11 (18) 1.33 (70) NAV NAV NAV
[T1/2 (hr) 7.69 (32) 7.41 (31) NAV NAV NAV
Analyte = SC-66905
JAUC(0-Igc) (br ng/mL) 293 (19) 226 (28) 1.32 (1.16, 1.49) 0.001
WAUC(0-inf) (hr ng/mL) 306 (17) 253 (25) 1.23 (1.13, 1.34) <0.001
Cmax {(ng/mL) 20.9 (39) 20.2 (42) 1.05 (0.92, 1.18) 0.521
Tmax (hr) 4.39 (38) 2.28 (35) NAV NAV NAV
T1/2 (hr} 7.49 (26) 9.00 (46) NAV NAV NAV

from LS means used in the statistical analysis. Nine subjects from randomized phase of study were included in
the statistical analysis (2 pilot subjects excluded).
NAV = not svailable or analysis notl performed.

¢ The LS mean value for valdecoxib AUCo.inrafter the oral tablet dosing was
statistically significantly higher (24%, p<0.001) compared to

e Oral absorption from valdecoxib tablets was markedly slower than conversion of
prodrug to valdecoxib after IV administration of — """~ [mean Tmax= 3.11

hr (oral) vs. 1.33 hr (IV)], resulting in 10% lower average Cmax after oral valdecoxib
compared to —T~——"""

¢ For SC-66905 (M1), peak concentration (Cmax) and total (AUC) plasma exposure
after tablet dosing were higher than those after ™ """ Average SC-

66905 Tmax after oral valdecoxib (4.39 hr) occurred almost two-fold later compared to

" (2.28 h).

¢ It should be noted that equal milligram doses of valdecoxib and — do not
contain equimolar amounts of valdecoxib due to molecular weight differences
between the two compounds [MW = 314 (valdecoxib) vs. -
Assummg 100% conversion of ——  to valdecoxib, a 20 mg dose of _ -
< T T would be converted to about 17 mg of valdecoxib,
whlch may account for the observed differences in valdecoxib AUC values between
the two treatments.

Conclusions:

At equal milligram doses of valdecoxib and ——— there was approximately a 24%
difference in exposure (higher with valdecoxib), but at equimolar doses the exposure may
be similar as 20 mg dose of - vould get converted to 17 mg of valdecoxib.
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Study E91-96-02-001: A double blind, placebo-controlled, single rising dose

tolerability, safety and pharmacokinetic study of oral valdecoxib
in healthy male subjects

This study comprised of a dose-escalation phase (1-400 mg) to determine the maximum
tolerated dose (MTD) and a confirmation phase to verify the MTD. The rising-dose phase
consisted of 9 groups of 4 subjects, and the confirmation phase had a single group of -

8 subjects who received the MTD of 400 mg. The study design is given in the following

Table.

Study Design Single-center, double-blind, placebo-controlled, randomized,
sequential-panel

Study Population N=68 healthy Caucasian subjects, 24 on placebo and 4 each on all

doses except 400 mg, 12 subjects on 400 mg
68M, Ages 18-50, weight 60-85 kg

Treatment Group

I-IX: Valdecoxib capsules, different doses,

4 on valdecoxib and 2 subjects on placebo in each group
X: fed arm

Dosage and Administration

I-IX: 1, 2, 5, 10, 20, 50, 100, 200 and 400 mg valdecoxib single dose,
with 250 mL water under fasting conditions.
X: 20 mg fed (high fat-50 gms of fat) (N=4)

Sampling: Blood

For Valdecoxib, SC-66905: At predose and 0.5, 1, 1.5,2,2.5,3,4, 6, 8,
12, 16, 24, 36, 48, 72 and 96 hours postdose.

Urnine

For Valdecoxib, SC-66903: 10-0 hours predose and 0-24 hours
postdose.

Analysis

Observations:

i

The proportionality in mean plasma concentrations of escalating doses of valdecoxib in
shown in the following Figures.
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Figure: Proportionality in mean plasma concentrations of valdecoxib and dose adjusted

(to 1 mg dose) valdecoxib AUC 0-96h: after single doses of valdecoxib capsules
between 1 and 400 mg
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The pharmacokinetic parameters for valdecoxib and SC-66905 (M1) is shown in the

following Table:
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Table:

Dose Proportionality in Valdecoxib AUCO0-96hr after Single Oral

Doses of Valdecoxib Capsules Between 1 mg and 400 mg.

Single Dose Cmax Tmax Treatment Group Mean (% CV
PK Pa er {ng/mL) {hr) AUC(0-96hr)} AUC{0-Iqc)] AUC(D-inf) T2 AUC(0-96hryDose
by Analyte (hr ng/mL) | (hr ng/mL) { (br ng/mL) (hr) (hr ng/mL)
Analyte = Valdecoxib
H mg (N=4)— — 11.8 (23) 1.75 (29) 110 (36) 107 (34) 114 (37) 5.75 (44) -110.3 (36)
2 mg (N=4) 25.0 (17) 1.38 (55) 238 (45) 236 (45) 240 (44) 5.73 (28) 119.2 (45)
5 mg (N=4) 65.8 (30) 2.25 {56) 691(37) | 681 (36) 691 (36) 6.17 (36) 138.2 (37)
10 mg (N=4) 127 (24) 2.00 (0) 1029 (26) | 1015(26) | 1029 (26) 5.80 (25) 102.9 (26)
0 mg (N=4) 170 (16) 2.25 (43) 2224 (27) | 2146 {24) | 2253 {30) 6.92 (22) 111.2 (27}
0 mg (N=4) 634 (61) 3.50 (89) 5793 (30) | 5780 (30) | 5791 (30) 7.30 (15) 115.9 (30)
HOO mg (N=4) 1295 (28) 2.00(0) 10223 (25) | 10114 (26)] 10207 (25) | 5.23 (21) 102.2 (25)
00 mg (N=4) 1704 (40) 3.01 (66) 18514 (34) 118159 (33){ 18545(35) | 7.64 (33) 92.6 (34)
K00 mg (N=12) 3109 (34) 3.75 (46) 43014 (41) | 42567 (41) | 43076 (41) | 8.68 (25) 107.5 (41)
P-value: (a
1 to 400 mg NAV NAV NAV NAV NAV NAV 0.901
Analyte = SC-66905
mg (N=4) 0.97 (25} (b) | 4.00(43)(b) | 4.63(80) | 3.86 (80) 10.0(d) 9.21 (c) 4.6 (80)
mg (N=4) 2.35 (18) 3.50 (16) 15.8 (42) | 13.8 (49) NAV NAV 7.9 (42)
5 mg (N=4) 8.40 (61) 4.75 (32) 65.8 (35) | 63.2(38) | 76.6(31) 8.61 (45) 13.2 (35)
10 mq (N=4) 14.2 (44) 3.00 (27) 129 (29) 124 (32) 133 (27) 5.43 (23) 12.9 (29)
P0 mg (N=4) 18.5 (13) 5.50 (52) 281 (18) 272 (19) 281 (19) 6.12 (26) 14.0 (18)
B0 mg (N=3) 559 (39) 4.00 (74) 753 (28) 740 (29) 752 (28) 6.81 (15) 15.1(28)
100 mg (N=4) 176 (37) 2.50 (40) 1608 (25) | 1587 (26) | 1620 (25) 5.02 (30) 16.1 (25)
200 mg (N=4) 186 (41) 3.26 (58) 2491 (31) | 2463 (31) | 2509 (29) 6.74 (34) 12.5(31)
K00 mg (N=12) 324 (44) 4.08 (58) 4244 (31) | 4108 (31) | 4267 (30) 7.99 (30) 10.6 (31)
P-value: (a)
[1 t0 400 mg NAV NAV NAV NAV NAV NAV 0.002
5 to 400 mg NAV NAV NAV NAV NAV NAV 0.188
(a) P<0.05 (one-way ANOVA), suggested a lack of dose proportionality among mean dose-adjusted AUC(0-96hr)
values.
(b) N=3.
(c) N=1.

NAV = not available or analysis not performed.

e Dose proportionality was observed for valdecoxib at doses 1-400 mg, however for
SC-66905, dose proportionality was not observed at doses lower than 5 mg.

* In the pilot fed arm with 4 subjects on 20 mg valdecoxib, the Tmax prolonged to 6
hours as opposed to 2 hours in the fasted arm. The overall exposure did not change.

The sponsor has also measured the serum thromboxane B2 concentrations before and
after valdecoxib dosing at 100, 200 and 400 mg doses, as shown in the following Table:

Table: Mean (1 SD) Serum Thromboxane B2 Concentrations (ng/mL)
Under Fasting Conditions Before and Afier Valdecoxib Dosing
Valdecoxib Dose
Time Placebo 100 mg 200mg 400 mg
(n=24) (n=4) (n=4) (n=12)
re-Dose (-30 min) 223.54112.0 127.2448.4 198.3150.2 236.31119.0
R hours Post-Dose 197.94103.5 158.2185.5 148.5435.0 235.31155.7
Change from -25.6146.8 32.0162.6 -49.8148.5 -1.02459.5
Baseline (Pre-Dose)
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This table shows that serum TxB: levels (a COX-1 mediated phenomenon) were
unaffected at the 100, 200, or 400 mg valdecoxib doses, suggesting that at these high
doses, valdecoxib does not inhibit COX-1.

Conclusions:
From this study in healthy volunteers it is concluded that: -

e Following single dose administration, valdecoxib, exhibits linear pharmacokinetics
over the range of 1 to 400 mg, the AUCo-9 and AUCo-lg increase linearly with doses
over the range of 1-4uu me.

e The AUCo-96 and AUCo-1c of its metabolite, SC-66905 (M1), also increase linearly
with increasing doses of valdecoxib from 5 to 400 mg.

e Valdecoxib is a selective inhibitor of COX-2 in subjects as demonstrated by an
absence of inhibition of serum TxB2(a COX-1 mediated phenomenon).

Study N91-00-02-077: Open label, randomized, single-dose, four way crossover study
- to assess dose proportionality of 10, 20, 40 and 80 mg valdecoxib
in healthy adult subjects

The study design of this dose proportionality study is gi;/én in the following Table:

Study Design Open-label, single dose, randomized, 4-way crossover

Study Population N=28 healthy subjects, 23 Caucasian, 5 Hispanic
21M and 7F, Ages 19-55, weight 60-85 kg

Treatment Group I-IV: Valdecoxib tablets, different doses

Dosage and Administration | I-IV: 10, 20, 40 and 80 mg valdecoxib single dose with 250 mL water
under fasting conditions. Meals served 4 hours postdose.
Randomized on Day 1, 8, 15 and 22 with a 7 day washout between

treatments
Sampling: Blood For Valdecoxib, SC-66905: At predose and 0.25,0.5,1,2,3,4,6, 8,
12, 16, 24, 36, 48 and 72 hours postdose Days 1, 8, 15 and 22.
Urine For Valdecoxib, SC-66905: 10-0 hours predose and intervals in

-72 hours postdose on Days 1, 8, 15 _— . ]
o Analysis ‘

Observations:

e

The proportionality in mean plasma concentrations of valdecoxib is shown in the
following Figure.
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Figure: Proportionality in Mean Plasma Concentrations and Dose-Adjusted
(to 10 mg Dose) Valdecoxib AUCO-inf after Single Doses of Valdecoxib
Commercial Tablets Between 10 mg and 80 mg.
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¢ The plasma concentration time profile demonstrated dose proportionality and linear

pharmacokinetics following single doses of commercial tablets between 10 mg and
" 80 mg.

The phannacok:;r;;ﬁc parameters for the doses of 10-80 mg valdecoxib is shown in the

following Table, demonstrating dose-proportionality. Prior to dose proportionality
analysis, pharmacokinetic parameters were dose-normalized to the 10 mg dose.
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Table:

Dose Proportionality of Single Oral Doses of Valdecoxib
Commercial Tablets Between 10 mg and 80 mg.

l Treatment Mean (% CV)
E&ngle Dose PK Valdecoxib Valdecoxib Valdecoxib Valdecoxib p Value (a) for Dose
arameter by Analyte 1x10 mg 1220 mg 1x40 mg 2x40 mg Proportionality
- {N=27) (N=28) (N=28) (N=28) (10 mg to 80 mg)
h— Analyte = Valdacoxib -
AUC(0-Iqc) (hr ng/mL) 1762 { 33) 3‘4‘6?%‘34 6886 ( 33) 14289 ( 36) 0.2154
AUC(0-inf) (hr ng/mL) 1787 (33) 3450 (35 6957 ( 34) 14416 ( 36) 0.2909
Cmax (ng/mL) 146 ( 28) 284 (28) 568 ( 29) 1091 ( 40) 0.1648
max (hr) 3.41(53) 3.22 (32) 3.08 (35) 3.50 ( 25) NAV
1/2 (hr) 8.31(30) 8.53 ( 33) .84 { 29) 9.18 ( 25) NAV
CLF (Uhr) 6.24 ( 34) 6.50 ( 34) 6.37 ( 31) 6.20 ( 33) NAV
XU(0-72hr) (ng) 377 { 25) (b) 690 (43) (c) | 1321 (38)(d) | 2380 (35) {c) NAV
Analyte = SC-66905
AUC(0-Igc) (hr ng/mL) 142 (41) {33) 580 ( 34) 1221 ( 34) 0.0129
AUC(0-inf) (hr ng/mL) 158 ( 38) (d) 299 (31) 597 (33) 1240 ( 34) 0.9022
Cmax (ng/mL) 10.0 ( 33) 19.0 (32) 37.5 (36) 79.4 (44) 0.9196
max {hr) - _4.78 {90) 3.93 (47) 3.61 (32) 4.36 ( 54) NAV
172 (hr) .08 ( 31) (d) B.45 (35 8.92 ( 28) 9.24 ( 26) NAV
XU(0-72hr) (ug) 36.0 (33)(d) 65.9 { 31) (c) 133 ( 30) (d) 268 (41) (c) NAV

{a) p<0.05 (test for linear trend within the ANOVA), suggested a lack of dose proportionality among mean dose-

adjusted values.
{c) N=25. -
{d) N=27.

(e) N=26.

NAV = not available or analysis not performed.

e The results of the ANOVA indicate that valdecoxib AUCo-igc, AUCo-8 and Cmax values
demonstrated dose proportionality from 10 mg through 80 mg (p20.1648).

¢ For SC-66905 (M1), AUCo-8 and Cmax values also demonstrated dose proportionality
(p20.9022), but AUCo-iqc did not (p=0.0129). This is presumably due to the higher
dose-normalized AUCo-1qc value noted for the valdecoxib 80 mg group.

Conclusions:

e Exposure to valdecoxib and SC-66905 (M1) were generally proportional to dose for
oral valdecoxib 10 mg through 80 mg.

e Adverse event (rash, headache and somnolence) rates were similar for all dose

groups.
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MULTIPLE DOSE PHARMACOKINETICS IN HEALTHY SUBJECTS
& MULTIPLE DOSE PROPORTIONALITY STUDIES

Study E91-96-02-002: Double blind, placebo-controlled, multiple dose, sequential
group safety, tolerability and pharmacokinetics study of oral

- valdecoxib in healthy male subjects -
The primary objectives of this study were to determine the safety and tolerability of oral
valdecoxib doses of 2, 5, 10, 20, 50, and 100 mg administered twice daily (BID) under
fasted conditions, 10 mg administered once daily (QD) under fasted conditions and 10
mg administered QD under fed conditions for 14 days in healthy male subjects. The
Study design is given in the following Table:

Study Design Double-blind, multiple-dose, randomized, placebo-controlled,
sequential panel
Study Population N=84 healthy subjects, 82 Caucasian, 1 Black, 1 Asian
o 84M, Ages 19-55, weight 60-85 kg
Treatment Group I-VII: Valdecoxib capsules, different doses,
8 subjects on different doses of valdecoxib, 4 subjects on placebo
in 7 groups B
Dosage and Administration | I-VII: 2, 5, 10, 20, and 50 mg valdecoxib multiple dose with 250 mL
water under fasting conditions for 14 days. Meals served 2 hours
postdose.
Each group received a single oral dose initially followed by the
multiple doses 48 hours after the QD administration
ie, Day 1: Single dose

Day 3-16: BID

Day 17: Single dose

10 mg QD under fasted and fed conditions (3040 gms fat on Days
1,10and 17)
ie, Day 1: QD
Day 3-17: QD
Sampling: Blood . | For Valdecoxib, SC-669035: -
— Day 1: Up to 48 hours after the first dose
Day 10: Up to 12 hours after the moming dose
Day 17: Up to 48 hours after the morning dose
Urine For Valdecoxib, SC-66905:
Day 0: -10-0 hours predose
yj Dayland17: 048 hours _ -

Analysis ~ r

I

|

|

o AU -
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Observations:

¢ Increases in plasma exposure (AUC and Cmax) for valdecoxib and SC-66905 (M1)
were generally dose-dependent for single and multiple doses of valdecoxib 2 mg to

50 mg.

e Steady-state levels of valdecoxib were obtained within 7 days of BID dosing.

Mean plasma pharmacokinetic parameters for valdecoxib and SC-66905 following BID
dosing for 7 and 14 days are summarized in the following Table:

Table: Linear Pharmacokinetics in Plasma AUC after Multiple Oral Doses
of Valdecoxib BID for 7 Days.

Steady State Treatment Group Mean (% CV) Ratio (95% CI): Linear Kinetics
Plasma PK Parameter Cmax Tmax | AUC(0-12hr) | AUC/Dose Day 10 vs. Day 17 vs.
by Analyte {ng/mL) (hr) L) (hr ng/mL) Day 1 Day 10
e - Analyte = Valdecoxib
P mg BID (N=7) 40.9 (12) 2.00 (0) |—291T14) 145 (14) 1.08 (0.98, 1.20) 1.11(1.04, 1.19)
5 mg BID (N=8) 109 (36) |1.81(29) 770 (36) 154 (36) 0.99 (0.84, 1.17) 1.05 (0.97, 1.14)
[10 mg BID (N=8) 241(37) 12.00(38)] 1593 (34) 159 (34) 1.10 (1.00, 1.22) 1.01 (0.94, 1.08)
20 mg BID (N=8) 594 (17) ]2.63(86)] 4676 (21) 234 (21) 1.37 (1.13, 1.65) 1.06 (0.95, 1.18)
50 mg BID (N=8) - - 1626 (20) ]2.13(30)] 12039 (24) 241 (24) 1.25 (1.06, 1.46) 0.96 (0.85, 1.09)

Values for BID Dose NAV NAV NAV <0.001 (3) NAP NAP
Proportionality NAV NAV NAV <0.001 (b) NAP NAP

Analyte = SC-66905

mg BID (N=7) 298 (15) [2.43(22)] "Z3B5) 11.9 (15) 1.03 (0.87, 1.23) 1.06 (0.97, 1.16)
b mg BID (N=8) 8.09 (26) ]2.50(30) 66.5 (28) 13.3 (28) 0.99 (0.87, 1.12) 0.94 (0.87,1.00)
[10 mg BID (N=8) 18.1 (45) 12.00(38) 136 (37) 13.6 (37) 1.05 (0.95, 1.15) 1.00 (0.93, 1.08)
20 mg BID (N=8) 33.1(23) [2.50(21) 283 (29) 14.2 (29) 1.02 (0.92, 1.13) 1.00 (0.92, 1.09)
50 mg BID (N=8) 107 (15) | 1.88 (35)] 849 (14) 7.0 (14) | 1.03 (0.94, 1.12) 0.98 (0.89, 1.08)

Values for BID Dose NAV NAV NAV 0.108 (a) NAP NAP
Proportionality NAV NAV NAV 0.012 (b) NAP NAP

NAV = not available or analysis not pedformed; NAP = not applicable.

NAV = not available or analysis not performed; NAP = not applicable.

NDA 21-341

(a) p-Value for group comparison of mean dose-adjusied AUC(0-12hr) values based on ANOVA with treatment as the
only source of variation.
(b) p-Value for linear trend in mean dose-adjusted AUC(0-12hr) values based on ANOVA in footnote (a).
Table: Linear Pharmacokinetics in Plasma AUC after Multiple Oral Doses
of Valdecoxib BID for 14 Days.
Treatment Group Mean (% CV) Ratio (95% ClI):
Cmax Tmax T1/2 AUC(0-12hr) | AUC/Dose Day 17 vs. Day 1
{ng/mL)_ L) (hr) (hr ng/mL) (hr ng/mL)
Analyte = Valdecoxib
Eﬂ; BID (N=7) - 46.0 (21) ) 02 (12) (c) | 326 (18) (@) | 163 (18) (a) 1.19 (1.07, 1.33)
mgq BID (N=8) 111 (32) 2.01 (27) 7.51 (16 811 (36) 162 (36) 1.04 (0.89, 1.22)
10 mg BID (N=8) 228 (32) 1.75 (26) 8.05 (20 1604 (33) 160 (33) 1.12 (1.03, 1.21)
20 mg BID (N=8) 686 (31) 2.25 (21) 9.59 (27 5039 (27) 252 (27) 1.45 (1.18, 1.75)
50 mq BID (N=8) 1442 (29) 2.38 (22) 10.3 (19) 11802 (28) 236 (28) 1.20 (0.97, 1.48)
Values for BID Dose NAV NAV NAV NAV 0.004 NAP
Proportionality NAV NAV o NAV NAV 0.002 NAP
§ Analyte =5§C-66905
R mg BID (N=7) 3.46 (26) 2.29 (2%9‘1‘%) (b) | 25.1(24) (a) | 12.5 (24) (a) 1.09 (0.87, 1.37)
5 mg BID (N=8) 7.70 (28) 2.64 (20) 7.46 (16) 63.2 (34) 12.6 (34) 0.92 (0.81, 1.06)
10 mg BID (N=8) 17.1 (37) 2.25(21) 7.48 (23) 136 (34) 13.5 (34) 1.05 (0.97, 1.14)
POmg BID (N=8) ~* 33.9 (29) 2.63 (35) 8.82 (25) 286 (31) 14.3 (31) 1.02 (0.93, 1.13)
50 mg BID (N=8) 93.4 (26) 2.63(57) 11.5 (29) 846 (21) 16.9 (21) 1.01 (0.93, 1.09)
Values for BID Dose NAV NAV NAV NAV 0.227 NAP
Proportionality NAV NAV NAV NAV 0.038 NAP
{a) N=6.
(b) N=5.
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After seven days of dosing:

¢ Dose adjusted mean AUCo-120r after valdecoxib BID dosing for seven days showed a
dose-dependent increase in steady-state plasma exposure of valdecoxib and SC-66905
(M1), for doses above 10 mg BID (p<0.012 for linear trend).

e Based on the 95% confidence intervals for the ratios of steady state AUCo-12ns(ss) on
Day 10 relative to Day 1 single dose AUCo-infisD) (ratios = 0.99 to 1.37), it was
concluded that valdecoxib exhibited approximately linear kinetics for multiple doses
between 2 mg BID and 10 mg BID (AUCo-1201ss)/AUCo-infisD) ratios = 0.99 to 1.10),
but showed 25% to 37% higher increases in valdecoxib AUC after 20 mg BID and 50
mg BID dosing.

After 14 days of dosing:

e A similar lack of dose-proportionality in plasma exposures of valdecoxib and SC-
66905 was observed after 14 days of valdecoxib BID dosing (p<0.038 for linear
trend).

e Average ratios of AUCo-120(ss)/AUCo-infisD) after 14 days of BID dosing (1.04 to 1.45)
also showed higher nonlinear (45%) increases in valdecoxib AUC after 20 mg BID
dosing. This is also demonstrated in the following Figure:

- Figure: Relationship Between Dose versus Steady State Valdecoxib
AUCO-12hr (Mean t SD; N=8) after Multiple BID Dosing of Valdecoxib

Valdecoxib 2 mg to 30 mg for 14 Days. _
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* ° NOTE: Lower “pradicted (2/5/10)° line based on linesr regression of
...aversge AUC vs dose after valdecoxid 2 mg BID, $ mg BID, snd 10 mg
BID. Upper “predicted (20/50)" line based on the linaar regression of
average AUC vs doss sfier valdecoxib 20 mg BID end 50 mg BID.
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The 20 mg and 50 mg doses have similar dose normalized values and is about 45%
" higher than that after 2-10 mg doses. There appears to to an increase in bioavailability
at multiple BID doses higher than 10 mg.

The mean plasma concentration after repeated dosing is shown in the following figure:

Figure: Plasma Concentrations of Valdecoxib on Day 1 after a Single Dose -
of Valdecoxib 20 mg or 50 mg, and on Days 10 and 17 afier ~
Repeated Doses of Valdecoxib 20 mg BID or 50 mg BID.
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Average ratios of valdecoxib AUCo-12u(ss) on Day 17 (after 14 days of dosing)
relative to those on Day 10 (ratios = 0.96 to 1.11) indicated no statistically significant
change in steady state kinetics of valdecoxib between 7 and 14 days of BID dosing
for 5 mg, 10 mg, 20 mg and 50 mg dose levels (ratios = 0.96 to 1.06), but not for 2
mg BID dosing (ratio = 1.11). This finding indicated no important changes in steady-
state plasma concentrations of valdecoxib after seven days of multiple BID dosing.
Metabolite: The ratios of mean SC-66905 AUCo-12ir at steady state relative to single
dose AUCo-infsuggested that the kinetics of this metabolite did not significantly
change after valdecoxib BID dosing between 2 mg to 50 mg (ratios = 0.99 to.1.05). -
The ratios of steady state AUCo-120r of SC-66905 on Day 17 relative to those on Day
10 (ratios = 0.94 to 1.06) indicated no statistically significant change in average
plasma exposure of SC-66905 between seven and 14 days of valdecoxib BID dosing.

" The following Table summarizes pharmacokinetic parameters for valdecoxib and SC-
66905 after single and multiple once-daily (QD) 10 mg doses of valdecoxib under fed
and fasted conditions.
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Table:

Pharmacokinetics of Valdecoxib after a Single 10 mg Dose (Day 1)
and after Multiple (QD) Doses for 7 and 14 Days.

Treatment Mean (% CV)
Plasma PK_Parameter Day 1 (Single Dose) Day 10 Day 17
Py Analyte {After 7 Days of QD Dosing) (After 14 Days of QD Dosing)
 cutE 10 mg SD 10 mg SO 10mg QD 10 mg QD 10 mg QD 10mg QD
Fed (N=8) | Fasted (N=8) | Fed (N=8) | Fasted (N=8) | Fed (N=8) Fasted (N=8)
s Analyte = Valdecoxib
IAUC(0-24hr) (hr ng/mL) 1240 ( 24) 1357 (27} 1385 ( 23) 1415 (27) 1645 (22) 1479 { 20)
AUC(0-Igc) (hr ng/mL) 1381 (27) 1483 ( 28) NAV NAV NAV NAV
UC(0-inf) {(hr ng/mL) 1402 ( 27) 1499 ( 28) NAV NAV NAV NAV
max (ng/mL) 140 ( 20) 157 { 33) 145 { 35) 155(22) | 176 (30) 161 ( 30)
max (hr) 5.75(12) 2.50 ( 30) 5.25 ( 20) 2.38 ( 31) 5.38 (22) 2.25(31)
172 (hr) 6.96 ( 18) 6.97 (12) NAV NAV 8.23(17) 8.11(16)
L inear PK: (a) NAP NAP 1.00 0.95 NAP NAP
Day 10 vs. Day 1 (0.88, 1.14) | (0.88, 1.02)
|inear PK: (b) NAP NAP NAP NAP 1.18 1.06
Day 17 vs. Day 10 . (1.14, 1.25) {0.97, 1.17)
Analyte = SC-66905
IAUC(0-24hr) (hr ng/mL) 99.5 ( 16) 120 ( 2 114 (16) 117 (19) 123 ( 14) 114 (18)
IAUC(0-Igc) (hr ng/mL) 108 ( 16) 128 ( 23) NAV NAV NAV NAV
AUC{0-inf) (hr ng/mL) 115 (15) 135 (21) NAV NAV NAV NAV
Cmax (ng/mL) 9.56 (18) 11.2 ( 31) 8.83(17) 11.0 (22) 10.3 ( 12) 9.38 ( 26)
Tmax (hr) 5.75(12) 3.38( 27) 6.00 (0) 3.13 (11) 6.00 (0) 2.88(22)
| EIPIn) 6.55( 17) 6.70 ( 16) NAV NAV 7.79 ( 15) 7.40 ( 15)
Linear PK: (a) NAP NAP NAP NAP 1.07 0.95
Day 17 vs. Day 10 (1.01, 1.14) (0.90, 1.01)
(a) Values are the geometric LS mean ratio and 95% confidence interval for the ratio for JAUC(0-24hr)Day 10/

AUC(0-inNDay 1] or [AUC(0-24hr)Day 17 / AUC(0-24hr)Day 10). Linear kinetics were demonstrated statistically if
the observed 95% confidence interval contained 1.00.

¢ Administration of valdecoxib with food delayed Tmax by approximately two to three
hours compared to fasted conditions.

o Average AUC and Cmax of valdecoxib appeared to be comparable between fed and
fasted treatment groups, suggesting that the extent of valdecoxib absorption was not

affected by food.

o Valdecoxib plasma concentrations after a single 10 mg dose under fasted conditions
were predictive of those after 7 or 14 days of QD dosing.
¢ The 19% increase in valdecoxib AUCo-24r between 7 and 14 days of QD dosing with

food may not be clinically significant, so no dose adjustment would be required

during multiple dosing.

Conclusions:

Based on the results of this study in healthy male volunteers it is concluded:
_ e Single dose pharmacokinetics are generally predictive of multiple dose

NDA 21-341

pharmacokinetics of oral valdecoxib up to 50 mg BID as well as 10 mg QD.
Steady-state concentrations of valdecoxib and SC-66905 are achieved within

4-7 days with valdecoxib administered up to 50 mg BID as well as 10 mg QD.
Valdecoxib is readily absorbed, with a mean Tmax for plasma of approximately 2-4
hours following single and multiple oral doses ranging from for 2 mg to 50 mg.

Dose Proportionality: Based on the mean dose adjusted AUCo-) values, dose -
proportionality for valdecoxib and SC-66905 does not exist within the dose range of 2
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mg, 5 mg, 10 mg, 20 mg, and 50 mg valdecoxib BID. But, may exist within the dose
range of 2 mg, 5 mg and 10 mg valdecoxib BID.

e Linearity: Based on the 95% confidence intervals for the ratios of the mean Day 10
and 17 AUC-12)to the mean Day 1 AUCo-) for valdecoxib , it can be concluded that
linear kinetics exist for the 2 mg and 5 mg valdecoxib BID dose groups. There may
be some deviation from linear kinetics in the 10 mg, 20 mg, and 50 mg valdecoxib

BID dose groups, but SC-66905 follows linear kinetics across all dose groups.

¢ Based in the 95% confidence intervals for the ratios of the mean Day 10 and 17
AUC@-29)to the mean Day 1 AUC o) for valdecoxib, it canbe concluded that linear
kinetics exist for both the 10 mg QD fasted and fed groups, but does not exist for SC-

66905 .

e There is non-linear accumulation (20%-45% increase in AUC) afier 14 days of
20 mg or 50 mg BID dosing.

« At steady state, there was no statistically significant difference in AUC(0-24)
between the 10 mg valdecoxib QD fasted and 5 mg valdecoxib BID dose groups;
Cmax was statistically significantly greater, and the moming trough concentration
was statistically significantly lower, for the 10 mg valdecoxib QD fasted group.

Study N93-97-02-006: A double-blind, randomized, placebo-controlled, multiple-rising
dose crossover study to evaluate safety and tolerability of IV

parecoxib and compare the PK profile of IV parecoxib to PO
valdecoxib in normal healthy subjects

This study has been reviewed by Dr. Sue Chih Lee for ™—————— 1d is summarized
on page 52 of her review. In this review I will only discuss the pharmacokinetic
parameters for the PO valdecoxib arm and its comparison to IV parecoxib. Details of
study design have been described in Dr. Lee’s review.

The following Table shows the pharmacokinetic parameters of parecoxib and valdecoxib,
given at same doses (10 mg or 20 mg) of valdecoxib and parecoxib (as sodium salt). IV
parecoxib or oral valdecoxib were administered twice daily (BID) for 7 days in this study

Table: Plasma Exposure of Vzldecoxib From Equal Milligram Doses of
Oral Valdecoxib and IV Parecoxib (as the Sodium Salt).
aldecoxib Treatment Mean (% CV) - Valdecoxib PO / Parecoxib IV
Plasma PK Parameter Parecoxib 10 mg IV | Vaidecoxid 10 mg Ratio 90% Confidence p-Value from
by Dosing Regimen (N=8) PO (N=8) interval for Ratio 4 ‘ANOVA
Dosing Regimen = Singie Dose
UC(0-igc) (hr ng/mlL) 1487 (30) 1674 (26) 1.14 1.061, 1.226) 0.012
AUC(C-nf) (hr ng/mL) 1541 (30) 1717 (26) 113 1.058, 1.203) 0.011
. 0.96(a) (0.899, 1.022)a) 0.249(a)
Cmax (ng/mL) 200 (39) 124 (32) 0.64 {0.515, 0.788) 0.006
. 0.54(a) | (0.438,0.670)a) 0.001(a)
max (hr) 0.61 (38) 2.29 (51) NAV NAV 0.004
| Dosing Regimen = Multiple 10 mg BID Doses for 7 Days
JAUC(0-12hr) (hr ng/MiL} 1541 (31) 1820 (28) 1.18 {1.029, 1.380) 0.060
1.01(a) (0.874, 1.173Xa) 0.872(a)
Crmax (ng/mL) 275(29) 253 (37) 0.91 (0.745 1.111) 0.395
0.77(a) | (0633, 0.945Ka) 0.047(a)_
Lmin (ng/mlL) $8.9 (51) 126 (44) 1.30 {1.124, 1.508) 0.013
max (hr) 0.76 (41) 1.66 (31) NAV <0.001
—""WDA 21-341
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NValdecoxib Treatment Mean (% CV) Valdecoxib PO / Parecoxib IV
Plasma PK Parameter Parecoxib 20 mg IV | Valdecoxib 20 mg Ratio 90% Confidence p-Value from
by Dosing Regimen (N=8) PO (N=8) Interval for Ratio ANOVA
Dosing Reglmen = Single Dose
AUC(0-Iqc) (hr ng/mL) 3144 (28) 3583 (31) 1.13 (0.935, 1.374) 0.254
IAUC(0-inf) (hr ng/mL) 3236 (29) 3665 (32) 1.13 (0.934, 1.358) 0.262
0.96(a) {0.794, 1.154)(a) 0.668(c)
Cmax (ng/mL) 495 (35) 295 (28) 0.60 (0.545, 0.667) <0.001
0.51(a) {0.463, 0.567)(a) <0.001(c)
iTmanx (hr) 0.60 (50) 1.92 (19) NAV NAV <0.001
Dosing Regimen = Multiple 20 mg BID Doses for 7 Days
IAUC(0-12hr) (hr ng/mL) 3511 (27) 4364 (35) 1.21 (1.147, 1.286) <0.001
1.03(c) | (0.975, 1.093)(a) 0.324(c)
Cmax (ng/mL) 659 (23) 546 (29) 0.81 {0.685, 0.965) 0.057
0.69(c) | (0.582, 0.820)(a) 0.008(c)
min (ng/mL) 217 (38) 300 (42) 1.35 (1.160, 1.576) 0.009
max (hr) 0.48 (38) 2.16 (39) NAV NAV 0.002

(a) Values are ratio, 90% CI and p-value for the difference between geometric LS means of AUC or Cmax adjusted

for molecular weight difference between parecoxib and valdecoxib, where valdecoxib AUC and Cmax values were
multiplied by 0.85 [MW 314 (valdecoxib) / MW 370 (parecoxib)] prior to the analysis. Study report used a factor of
0.80 [MW 314 (valdecoxib) / MW 392 (parecoxib sodium)] for MW adjustment of valdecoxib AUC and Cmax.

NAV = not available or analysis not performed.

e Average total plasma exposure (AUC) of valdecoxib was 13% to 19% higher after 10
mg doses of valdecoxib compared to parecoxib (as the sodium salt). The two
treatments met the bioequivalence criteria for valdecoxib AUCo-inrafter single 10 mg
dose, but not for AUCo-12nr after multiple 10 mg BID doses.

o After 20 mg doses, average total plasma exposure of valdecoxib was 13% to 21%
higher from oral valdecoxib compared to IV prodrug and the 90% confidence
intervals for valdecoxib AUC exceeded the upper bounds of the standard equivalence
limit of (0.80, 125).

® When adjusted for the difference in molecular weights between parecoxib and
valdecoxib (see Table), multiple 10 mg BID doses of valdecoxib tablets and IV
parecoxib were bioequivalent for total plasma exposure of valdecoxib [AUCo-12nr].
Bioequivalence for valdecoxib plasma exposure [AUCo-i2n] was demonstrated after
multiple 20 mg BID doses which indicates that valdecoxib plasma exposure was
comparable from oral valdecoxib and IV parecoxib.

o The Cmax of the parecoxib and valdecoxib treatment differed even after molecular
weight adjustment. The differences in peak concentration (Cmax) of valdecoxib
between oral valdecoxib and IV parecoxib were attributed to slower drug absorption
from oral valdecoxib, which resulted in lower average Cmax compared to bolus IV
dose.

The evaluation of dose proportionality for the 5 mg to 20 mg valdecoxib doses is shown
in the following Table:
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Table:

Dose Proportionality Assessment (Dose Adjusted PK Parameters After Single Dose
Administration of Oral Valdecoxib

aldecoxib Least Square Means

lasma PK Parameter Valdecoxib 5 mg Valdecoxib 10 mg Valdecoxib 20 mg p-Value from
by Dosing Regimen (N=8) (N=8) (N=8) ANOVA

Analyte= Valdecoxib

UC(0-inf) (hr ng/mL}) 198 167 175 0.481
Cmax {ng/mL) 16 12 14 0.526

u (0-48) (mcg) 50 55 52 0.772

Analyte= SC-66905
JAUC(0-inf) (br ng/mL}) 18 15 19 0.616
ICmax (ng/mL) 1.0 0.8 1.0 0.653
[Xu (0-48) (mcg) 4 4.0 4.5 0.281
Table: Dose Proportionality Assessment (Dose Adjusted PK Parameters After Multiple Dose
Administration of Oral Valdecoxib
Valdecoxib Least Square Means
Plasma PK Parameter Valdecoxib 5 mg Valdecoxib 10 mg Valdecoxib 20 mg p-Value from
by Dosing Regimen (N=8) (N=8) (N=8) ANOVA
Analyte= Valdecoxib
AUC(0-inf) (hr ng/mL) 332 341 371 0.571
ICmax (ng/mL) 26 24 26 0.918
Cmin (ng/mL) 10 11 12 0.375
[Xu (0-48) (mcg) 75 105.0 115 0.310
Analyte= SC-66905

IAUC(0-inf) (hr ng/mL) 31 33 36 0.337
Cmax (ng/mL} 2 2.0 2.0 0.823
Cmin {(ng/mL) 1.2 1.0 1.3 0.292

u (0-48) (mcg) 7.6 6.2 8.2 0.417

e The Table shows dose proportionality between the valdecoxib doses 5 mg to 20 mg.
e Single dose pharmacokinetics are also predictive of multiple dose plasma exposure of

valdecoxib.

Conclusions:

e At equimolar doses, the plasma concentration of valdecoxib is comparable from oral
valdecoxib and IV parecoxib dosing.

* There is dose proportionality at multiple twice daily dosing of 5 mg to 20 mg

valdecoxib.
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PHARMACOKINETICS IN PATIENTS

The pharmacokinetics of vadecoxib were evaluated in dose ranging trials in _

——— Oatients with acute pain. The Medical Officer, Dr. Kent Johnson; and the
Pharmacometrics scientist, Dr. Jenny Zheng, have reviewed these studies. Summary
Tables have been provided in the Question Based Review Section of this review. The
pharmacokinetics of valdecoxib was also evaluated in patients with osteoarthritis (OA) of
the knee. A population pharmacokinetic model has been developed by the sponsor to

evaluate the effect of covariates on the pharmacokinetics of valdecoxib. The Population
Analysis has been reviewed in this section.

POPULATION ANALYSIS
Study N91-00-08-053: Population Analysis in Osteoarthritis Patients

The population analysis was done on a Phase III study. The objective of this analysis is to
summarize the pharmacokinetics of valdecoxib in the OA patient population and to
investigate the influence of selected covariates (e.g., patient demographics, clinical labs,
etc) on the key pharmacokinetic parameter, apparent (oral) clearance (CL/F).

Patient Population: Osteoarthritis patients

Number: PK samples on 305 patients

Dose: 5, 10 and 20 QD valdecoxib, 500 mg BID naproxen or
placebo

Duration: 12 weeks

Study Design: Double-blind, randomized, placebo-controlled, parallel
group study

Blood Samples: Two samples 1 hour apart each subject on Week 2, 6 and
12.

The covariates evaluated were:

body weight (kg)

body surface area (m?)

sex, age (yrs)

race (Caucasian, Black, or Other)

time of most recent meal relative to dose (hrs)
serum creatinine concentration

(mg/dl)

calculated creatinine clearance (ml/min)
SGOT (u/), and SGPT (w/1).
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The patient covariate descriptive statistics is shown in the following Table:

Table: Patient Covariate Descriptive Statistics (N=305)
Covariate Mean : SD Median Min - Max
b?e (yrs) 60.1: 11.1 61 30 -86
eight (kg) 90.6+ 20.9 87.2 46.6 - 165
Height (cm) 168+ 10 168 142-193
L ean Body Weight (kg; 549.: 95 544 37.1-80.2 -
Body Surface Area (m*) 199 0.34 1.96 1.34-268
ISerum Creatinine (mg/d!) 0.785: 0.175 0.8 " 04-15
Calculated Cre Clearance (mU/min) 7422 243 71.0 252-183
SGOT (uh) 2264+ 64 21 10-43
SGPT (uh) 23.0: 9.6 21 6 -62
Meal Time (hr)
Week 2 (N=277) 141+ 3.76 0.25 0-24
Week 6 (N=247) 1.56: 3.90 0.25 0-30
Covarnate Frequency Percent
Sex
Female 185 60.7
Male 120 393
Race
Caucasian 242 793
Black 42 138
Other 21 6.9
Meal Time
s 1 hr (Week 2) 248 12.4
>1 hr Week 2) 35 87.6
s1 hr (Week 6) 208 16.8
>1 hr (Week 6) 42 83.2

A simulation study was conducted during the protocol development stage to support the
design of the population PK substudy for the OA trial. The objective of the simulation
study was to investigate power as a function of sample size to detect a 40% difference in
CL/F in an arbitrary subpopulation representing 5% of the patient population. The
proposed sampling design for each patient consisted of two samples taken 1 hour apart at
each of two visits during steady-state dosing. Results of the simulation study suggest that
75 patients per dose group (i.e., 225 patients in the valdecoxib arms) achieves greater
than 80% power (5% significance level) to detect a 40% difference in CL/F in a 5%
subpopulation.

Final Model

A steady-state one-compartment model as implemented in the PREDPP subroutine
ADVAN?2 in the NONMEM software was used to describe the valdecoxib plasma
concentration-time curves. The structural model was parameterized in terms of the
apparent absorption rate constant (ka), the apparent volume of distribution (V/F), and the
apparent clearance (CL/F).

The final model included age and sex as covariates in the CL/F submodel and body

weight in the V/F submodel. The final submodels for the PK parameters are given by the
expressions:
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where for patient i, wti denotes body weight, sexi denotes an indicator variable for sex (0
if male, 1 if female), and ageidenotes age. 6 denotes the population mean estimate for
ka. 62 denotes the population mean estimate for V/F for patients with a body weight of
90 kg (approximate median rounded to nearest 10 kg). 6 denotes the population mean
estimate for CL/F for 60 year old males. & denotes the covariate effect for weight on
V/F. 65 denotes the fractional change in CL/F for females. 6 denotes the covariate effect
for age on CL/F. & denotes the ratio of the interpatient standard deviations between V/F

and CL/F (i.e.,v/mcy). The n’s and Kii’s denote the interpatient and interoccasion
random effects in the PK parameters, respectively.

The valdecoxib PK parameter estimates and variance components from the base and final
model is shown in the following Table:

Base Model FralModel |

Parameter Estmate + SE WCV Estmate + SE %CV
L (8:) (1) 0603 :0.115 102 0615 10.119 V-
VIF (By) (L) 101115 7580 111117 6r1¢c

Weight (&) 00e 1.03 1050
as (g) g $.07 1020 2.3 688 1023 20.9

Sex (8) D0 {e49)d 0250 1 0.058 f©30)d
ggg[ ) 00a -0.742 1 0.280
79 219

;r«mmmumumwowbmmm.mm)
bove forx. B=3.00

Cove B B=321

d. reeroccasion (intrapatient) CV kor CUF reported in parentheses

Observations: . -

o Results of the covariate analysis identified sex and age effects on CL/F and body
weight effects on V/F.

e The other patient factors ixicluding race, BSA, meal time, Scre, CLere, SGOT, and
SGPT either had effects that could be accounted for by age, sex and body weight or
did not have statistically significant trends.

e The population mean estimate for CL/F in males at 60 years of age (approximate
median age¥ was 5.86 L/hr, which is similar to that observed in the healthy subjects (6
L/hr).

* The population mean estimate for V/F in patients weighing 90 kg (approximate
median weight) was 111 L.

e The covariate effect for sex differences in CL/F indicates that women have a 25% (65
= -0.25) lower CL/F than men.
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The age effect on CL/F (&) indicates that CL/F decreases with increasing age.

¢ Since women have lower CL/F and CL/F also decreases with age, consideration
should be given to elderly women with low weight to recommend the lowest dose
-within the recommended dose range.

e Similar age and gender dlfferences were seen in a pharmacokinetic study in the

elderly — e T e

QU —r

e ). In this study the elderly subjects showed a 26-29% decrease
in oral clearance of the elderly as compared to the young sub_]ects after correction for
differences in gender and body weight.

<+ TRelantive 10 a median age of 6U years, the modet predicts a14:5% increase imr € F-for
patients at 50 years of age, and a 15.3% decrease in CL/F for patients at 75 years of
age.

e The interpatient CV for CL/F is low (%CV<30%) and is comparable to estimates
reported in healthy volunteer studies. However, the intrapatient (interoccasion) CV
for CL/F is quite large (%CV>60%) and is inconsistent with estimates reported from
healthy volunteer studies with replicated treatments (<15%). It is hypothesized that
the poor reproducibility in the valdecoxib plasma concentrations between visits is due
to poor compliance with the dosing regimen and inaccurate recollection of date and
time of most recent dose for some patients.

Bt

APPEARS THIS WAY
ON ORIGINAL
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GENERAL BIOPHARMACEUTICS

Absolute Bioavailability:

Study N91-99-02-070: An open label, randomized, single dose, crossover study to

compare the pharmacokinetics and bioavailability of
intravenous and oral tablet valdecoxib formulations in healthy
adult subjects

The primary objective of this study was to determine the absolute bioavailability of
valdecoxib. The study design is given below.

Study Design Open-label, single-dose, randomized, 2-phase, crossover design
Study Population N=27 healthy subjects, 20 Caucasian, 1 Hispanic, 1 Asian and 1 Other
19M and 8F, Ages 20-50, weight 60-85 kg
Treatment Group A = 10 mg valdecoxib I'V infused over 30 minutes
= 40 mg (2x20 mg) valdecoxib oral tablets
Dosage and Administration | Single dose on days 1 and 8 in a crossover randomized manner after an
overnight fast. Consecutive treatments separated by a washout of 7
days.
Sampling: Blood For Valdecoxib, SC-66905:
Day | and 8: Up to 72 hours post dose
Urine For Valdecoxib, SC-66905:
Days 1 and 8: 10-0 hours predose and 04, 4-8, 8-12, 12-24, and 2448
hours postdose. e s e o]
Analysis
| - - =
Observations:
The pharmacokinetic parameters after the administration of oral and IV valdecoxib
formulations is shown in the following Table:
Table: Basic Pharmacokinetic Characteristics of Valdecoxib in Healthy
Subjects after Oral and IV Administration of Valdecoxib.
Single Dose : Treatment Mean (% CV) Vaidecoxib Oral / IV (a)
Parametef by Analyte Valdecoxib 40 mg PO Valdecoxib 10 mg 1V | Ratio | 90% Confidence p-Value
___(2x20 mg) (N=24) Qver 30 Min (N=24) Interval for Ratio {ANOVA)
Analyte = Valdecoxib
AUC(0-igc) (hr ng/mL) 5791 (26) 1735 (21) 0.826 | (0.790, 0.864) <0.001
AUC(0-inf) (hr ng/mL) 5819 (26) 1751 (21) 0823| (0.787,0.861) <0.001
Cmax (ng/mL) 530 (29) 260 (21) 0439 (0.458,0.544) <0.001
[rmax (hr) 3.5 (22) 0.6 (22) NAV NAV - NAV
L (Uhr) 7.3 (25) (b) 6.0 (23) NAV NAV NAV
NDA 21-341
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Vss (1) 858 (25) (b) 54.5 (20) NAV NAV NAV
MRT (hn) 11.9 (17) 9.4 (22) NAV NAV NAV
Effective Hall-Life (hr) 8.3(17) 6.5 (22) NAV NAV NAV
{172 (hn) 8.0 (17) 7.4 (20) NAV NAV NAV
Xu(0-igc) (mg) 1.21 (47) 0.35 (35) 0.8241  (0.720, 0.843) 0.022
F (c) 0.829 (12) 1 = NAP NAV NAV NAV
YAnaiyte = FC-66305

AUC{03q¢) (hr ng/mL) 481 (29) P14 20 1.048]  (0.987, 1.114) 0.193
AUC(0-inf) (hengtml) 491 (26) 130 (25) 0.933] (0.883,0.987) 0.045
Cmax (ng/mL) 36.6 (34) 10.9 (29) 0.824| (0.754, 0.901) 0.001
[rmax (hr) 4.1 (21) 3.0 (37) NAV NAV NAV
MRT (hr) 13.0 (14) 12.3 (20) NAV NAV NAV
E Hective Hall-Ufe (hr) 9.0 (14) 8.5 (20) NAV NAV NAV
7172 (hr) 7.2 (13) 8.5 (23) NAV NAV NAV

U(0-Igc) (mg) 0.121 (29) 0.036 (40) 0.875] (0.797,0.861) 0.023

(a) Ratio (oral/lV), 80% confidence interval and p-value were derived from log-transformed pharmacokinetic
parameters. Oral dose PK parameters were dose-adjusted (to 10 mg dose) by dividing by 4.
(b) For oral dose, CL = CUF, Vss = Vss/F.

(c) Estimate of absolute oral bicavailability (F) = the ratio of oral/IV AUC(0-inf) of valdecoxib, where AUC(0-inf) after
oral dose was adjusted to a3 10 mg dose.
NAYV = not available or snalysis nat performed; NAP = not applicable.

e The estimate of absolute bioavailability (F) based on oral/IV ratio of valdecoxib
AUC (0-) was 0.829, indicating that first-pass metabolism of orally-administered
valdecoxib was low.

e Following oral administration the effective half-life values for valdecoxib (7.4 hr) and
SC-66905 (8.5 hr) were similar to the average T values for valdecoxib (8.0 hr) and
SC-66905 (7.2 hr) after IV administration.

e Approximately 4% of the oral and IV dose was excreted in urine as unchanged
valdecoxib and SC-66905, indicating extensive hepatic metabolism of both
compounds.

e The ratios of the geometric LSM indicated that, following the oral formulation,
valdecoxib overall exposure in plasma was 17% lower, and valdecoxib and SC-66905
exposures in urine were 13% to 18% lower, than the corresponding exposure
following the IV formulation.

e The incidence of adverse events following administration of oral valdecoxib 40 mg
(22%) is lower than that following administration of IV valdecoxib 10 mg (48%).

Conclusions:

The absolute bioavailabiiity of valdecoxib tablets was 83%.
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BIOEQUIVALENCE OF CLINICAL TRIAL AND
COMMERCIAL FORMULATIONS

Bioequivalgnce between Phase | Capsules and Phase Il Tablets:

Study N91-97-02-009: An open-label, randomized, four period, two treatment,
bioequivalence/comparative bioavailability of valdecoxib capsule
vs. immediate release tablet formulations

The primary objectives of this study was to assess the bioequivalence of valdecoxib
administered in the form of Immediate Release (IR) tablets 20 mg (2 x 10 mg; test) and
capsules 20 mg (2 x 10 mg; reference). The study design is given as follows:

Study Design Open-label, single-dose, randormized, 4-period, 2-treatment replicate
design
Study Population N=24 healthy subjects, 20 Caucasians, 1 Black and 2 Hispanic, 1 Asian
L 10M and 14F, Ages 20-55, weight 60-85 kg
Treatment Group A: 2 x 10 mg valdecoxib capsules (R)

B: 2 x 10 mg valdecoxib tablets (T)

Dosage and Administration | Single dose on days 1, 8, 15 and 22 in a randomized manner after an
overnight fast. Consecutive treatments separated by a washout of 7
days. Randomized to the following treatment sequences:

ABBA or BAAB
Sampling: Blood For Valdecoxib, SC-66905:
Day 1, 8, 15 and 22: Up to 72 hours post dose
Urine For Valdecoxib, SC-66905:
. | Day 1, 8, 15 and 22: 12 hours predose through 24 hours post dgse-‘ﬂ
Analysis b T
Observations: .

The bioequivalence assessment for the valdecoxib capsules and tablets are shown in the
following Table:
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Table:

Bioequivalence of Valdecoxib 10 mg Phase I Capsule and Phase II Tablet

Treatment Mean (% CV) Tablet (N=24) / Capsule (N=24)
ISingle Dose Plasmadl’K Valdecoxib 2x10 mg Valdecoxib 2x10 mg Ratio 90% Confidence
Pafameter. by Analyte Phase i Tablets Phase | Capsules interval (%) for Ratio

— {N=24 sub/48 obs) (N=24 sub/48 obs)
‘Analyte = Valdecoxib -
auc o (hr*ng/ml) 3282 (32) 3430 ( 28) B4 .4 (91.2,978)
hucont (hreng/mL) 3322 (32) 3462 ( 28) - 847 (91.5,98.1)
cmax (ng/mL) 299 ( 38) 334 (30) 86.8 (82.0,92.0)
enax (h1) 3.67 (29) 3.09 (37) NAV NAV
2 (hr) 9.59 ( 28) 9.03 ( 26) NAV NAV
Analyte = SC-56905

uCoqe (hrng/mL) 267 (37) 278 ( 33) 945 (90.2,99.1)
huco-wnt (hr*ng/ml) 280 ( 36) 290 (33) 95.2 (91.2,995)
cmax (ng/mL) 18.9 (49) 21.3(39) 86.0 (80.8,91.6)
frmax (hr) 4.44 (27) 3.75 (24) NAV NAV
iz (hr) 9.20 ( 26) 8.95 (27) NAV NAV

NAV = not available or analysis not performed.

Conclusions:

¢ The two valdecoxib formulations (capsules and tablets) are bioequivalent with respect
to valdecoxib and SC-6690 for AUCs and Cmax.  ~

Bioequivalence of Phase Il and Phase lll tablets:

Study N91-99-02-050: An open-label, randomized, four period, two treatment, replicate

design study o assess the bioequivalency/comparative
bioavailability of valdecoxib Phase II and Phase I1I tablet
Jformulations

The primary objectives of this study were 1o assess the bioequivalency of valdecoxib
tablet formulations administered in the Phase II and Phase III trials. The secondary
objective was to estimate the intra-subject variability of the valdecoxib pharmacokinetic
parameters for the Phase II and Phase 111 tablet formulations. -

The study design is given as follows:

Study Design Open-label, single-dose, randomized, 4-period, 2-treatment replicate
desi
.Study Population N=28 healthy subjects, 23 Caucasians, 2 Blacks and 1 Hispanic, 1Asian
) 20M and 4F, Ages 20-55, weight 60-85 kg
Treatment Group- .- A: 2 x 10 mg valdecoxib Phase II formulation tablet.
: B: 2 x 10 mg valdecoxib Phase Il formulation tablet.

Dosage and Administration | Single dose on days 1, 8, 15 and 22 in a randomized manner after an
overnight fast. Consecutive treatments separated by a washout of 7
days. Randomized to the following treatment sequences:

ABBA or BAAB i
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Sampling: Blood

For Valdecoxib, SC-66905:
Day 1, 8, 15 and 22: Up to 72 hours post dose

Urine For Valdecoxib, SC-66905:
Day 1, 8, 15 and 22: 12 hours predose through 24 hours post dose
AHKIYSiS T S U PO S e e e e e
Observations:

The mean plasma concentration time profile for valdecoxib with the Phase 1I and I11
formulation is shown in the following Figure:

SC. T Plaems
Concnmmtinns (ngiml)
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150 4
100 4
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[
® & B 12 18 20 24 28 32 34 40 ¢4 48 62 3% 80 &4 s 72

Time (hr)

The mean(SD) pharmacokinetic parameters is shown in the following Table:

Table: Mean (2 SD) Valdecoxib and SC-66905 Pharmacokinetic Parameters
Valdecoxib SC-66905
Pharmacokinetic Phase Il Tablets Phase Ill Tablets Phase |l Tablets Phase Hli Tablets
Parameter 20 mg SD 20 mg SD 20 mg SD 20 mg SO
N = 52 N =53 N =52 N =53

AUC (0-72) (ng/mL"hr) 2878.5 ~ + 784.2 2723+ 848 2883 & 923

AUC (0-qc) (ng/mL*hr) 8703  + 7904 262.9+ 838 D781+ 91.3

AUC (0-) (ng/mL°hr) 29015 + 810.0 P76.1+ 83.9 2929 1 908
_ Emax (ng/ml) 236.0 + 68.8 H70 £ 7.3 [18.7 + 78

[Tmax (hr) p.52 + 0.83 .71 = 2.06 4.26 + 1.72

T1/2 (hr) .06 + 2.67 7.79 ¢ L77 B.O1 + 2.20

XU (0-g¢) (ug) oo 13.30 + 260.86 360+ 18.08 F0.66 + 24.27
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The bioequivalence assessment as shown by the 90% CI is given in the following Table:

Table: Ratios and 90% Confidence Intervals for Valdecoxib and SC-66905
Pharmacokinetic Parameters
Least Squares Means Ratio 90%
Parameter Phase Il Tablets Phase |i Tablets Phase 11l Confidence
20 mg SD 20 mg SD Phase i Interval
N (OBS) = 52 N (OBS) = 52

Valdecoxib
AUC (0-72) (ng/mL*hr) 2942.31 2764.07 1.064 (1.025, 1.105)
AUC (0-Igc) (ng/mL*hr) 2930.73 2753.51 1.064 (1.025, 1.105)
AUC (0-w) (ng/mL*hr) 2957 48 2781.04 1.063 (1.024, 1.105)
Cmax (ng/mL) 257.04 22586 1138 (1.063, 1.218)

SC-66905

AUC (0-72) (ng/mL*hr) 276.59 260.49 1.062 (1.021, 1.104)
AUC (0-1gc) (ng/mL hr) 266.22 251.08 1.060 (1.017, 1.105)
AUC (0-=) (ng/mL*hr) 281.87 264.65 1.065 (1.027,1.104)
Cmax (ng/mL) 17.57 15.81 1111 (1,047, 1.180)

The inter and intra-subject variability for valdecoxib and SC-66905 pharmacokinetic
parameters is shown in the following Table:

Table Variability (%CV) of Log-transformed Valdecoxib and SC-66905
AUC and Cmax Values Within and Between Subjects
Valdecoxib SC-66905
(%CV) %CV)

Parameter Phase Il Tablets Phase Ill Tablets | Phase l Tablets Phase II! Tablets
Variability 20 mg SD 20 mg SD 20 mg SD 20 mg SD
[AUC (0-72) (ng/mL*hr)

Intra-Subject 141 9.0 13.9 12.3

Inter-Subject 256 28.0 28.4 30.8
AUC (0-lgc) (ng/mL*hr)

Intra-Subject 14.1 9.0 14.4 13.5

Inter-Subject 26.0 28.3 289 318
JAUC (0-<) (ng/mL"hr)

Intra-Subject 14.2 9.0 13.1 11.1

Inter-Subject 26.2 285 28.0 29.8
Cmax (ng/mlL)

Intra-Subject 19.9 121 202 17.7

Inter-Subject 23.8 29.2 33.1 353

Conclusions:

¢ A single dose of 20 mg valdecoxib Phase 1I tablets was bioequivalent to a single dose
of 20 mg valdecoxib Phase III tablets with respect to valdecoxib and SC-66905 AUC

and Cmax.

e For both valdecoxib and SC-66905 AUCs and Cmax, the intra-subject variability for
The Phase III tablets was smaller than that for the Phase 1I tablets, but the inter-
subject vanability was slightly larger than that for Formulation Phase III tablets.
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Bioequivalence of Phase Illl and Commercial Tablets:
(A) Bioequivalence of 10 mg Tablets:

Study N91-99-02-056: A open label, randomized, four period, two treatment, replicate
- — design study to assess the bioequivalency of valdecoxib phase 111
and commercial tablet formulations

The primary objectives of this study were to assess the bioequivalency of valdecoxib
tablet formulations administered in the Phase III trials and Commercial tablet
formulations. The secondary objective was to estimate the intra-subject vanability of the
valdecoxib pharmacokinetic parameters for the Phase I1l and Commercial tablet
formulations. The study design is given as follows:

Study Design - | Open-label, single-dose, randomized, 4-period, 2-treatment replicate
design

Study Population N=24 healthy subjects, 12 Caucasians, 9 Blacks and 3 Hispanic
20M and 4F, Ages 24-49, weight 60-85 kg

Treatment Group~ A: 2 x 10 mg valdecoxib Phase I1I formulation tablet.

B: 2 x 10 mg valdecoxib Commercial formulation tablet.

Dosage and Administration | Single dose on days 1, 8, 15 and 22 in a randomized manner after an
overnight fast. Consecutive treatments separated by a washout of 7
days. Randomized to the following treatment sequences:

ABBA or BAAB
Sampling: Blood For Valdecoxib, SC-66905:
Day 1, 8, 15 and 22: Up to 72 hours post dose
Urine For Valdecoxib, SC-66905:

Analysis

Day 1, 8, 15 and 22: 12 hours predose through 24 hours post dose |

="

h.‘:-;uu..,.,;, G e T REALA K L o o T e S et PR TR
Observations: ) )

The mean plasma concentration time profile for valdecxoib with the Phase IIl and
commercial tablets is shown in the following Figure:
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The mean (SD) pharmacokinetic parameters for valdecoxib and SC-66905 is shown in
the following Table:

Table: Mean (£SD) valdecoxib and SC-66905 Pharmacokinetic Parameters

harmacokinetic Valdecoxib SC-66905

Parameter _  __ Phase Ill Tablets  [Commercial Tab|e§ Phase lli Tablets | Commercial Tablets

20 mg SD 20 mg SO 20 mg SD 20 mg SD
n =48 n=48 n=48 n=48

MUC (0-72) (ng/mL*hr) 27712 £ 770.3§ 27799 + 710.07] 2378 £+ 59.7 2458 + 6586
IAUC (0-iqc) (ng/mL°hr) 2757.7 + 77766 27638 + 715.93 2273 + 60.4 2337 ¢+ 61.26
IAUC (0-=) (ng/mL°hr) 2781.1 + 788.05 2788.8 ¢+ 730.4 2465 + 57.41 2485 ¢+ 58.02
Cmax (ng/mL) 2350 + 5556 2396 ¢ 41, 162+ 45 164 + 4.0
Tmax (hr) 311 1.37 acs: O 46 + 22 41 ¢ 1.84
T1/2 (hr) 81+ 174 80 ¢ 1. 82+ 19 79+ 234
XU (0-1g¢) {pg) 4094 + 12674 4241 3 1480 564 + 214 503 + 2233

The bioequivalence assessment as done by the 90% Cls is shown in the following Table:

Table: Mean Pharmacokinetic Parameters for Commercial Tablets and

Phase 111 Tablets
Parameter Least Squares Means Ratio 90%

- Commercial Phase it Commerical/ Confidence
Tablets Tablets Phase Ill interval
20 mg SD 20 mg SD
N (OBS)=48] N (OBS)=48
Valdecoxib
Cmax (ng/mL) 236.0 228.4 1.033 {0.969, 1.102)
[AUC (0-72) (hr-ng/mL) 2702.6 2671.8 1.012 {0.967, 1.059)
JAUC (0-lqc) (hi*ng/mL) 2685.0 2656.1 1.011 (0.965. 1.059)
IAUC (Oes) (hreng/mL} 2707.9 2678.0 1.011 (0.966, 1.058)
SC-66905

Cmax (ng/mL) 15.8 15.5 1.023 (0.964, 1.085)
AUC (0-72) (hrsng/mL} 237.4 230.0 1.032 (0.989, 1.077)
AUC (0-Igc) (hreng/mL) 225.6 218.8 1.031 (0.988, 1.075)
AUC (0==) (hreng/mL) (a) 240.8 2396 1.005 (0.970, 1.042)

The inter and intra-subject variability in the pharmacokinetic parameters is shown in the
following Table:

Table: Variability (%CV) of Log-Transformed Valdecoxib and SC-66905 AUC and Cmax
Values Within Subjects and Between Subjects -

Parameter Valdecoxib §C-66905 . -
Variability (%CV) (%CV)
Phase Ill Tablets Commercial Phase 1l Tablets Commercial
- Tablets Tablets
20 mg SD 20 mg SD 20 mq SD 20 mg SD
IAUC (0-72) (ng/mL"hr)
intra-Subject Variability 56 8.0 7.8 16.5
_Inter-Subject Variability 27.5 219 25.1 22.0
AUC (0-lqc) (ng/mL*hr)
Intra-Subject Variability 5.6 8.0 8.2 126
Inter-Subject Variabifity 219 222 26.8 25.0
JAUC (0-ee) (ng/mLhr)
Intra-Subject Variability 56 8.0 9.1 8.3
Inier-Subject Variability 27.9 224 22.1 22.8
Cmax (ng/ml)
Intra-Subject Vanability 16.7 139 138 141 i
Inter-Subject Variability 19.0 11.0 284 24.9
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Conclusions:

e A single dose of 20 mg (2 x 10 mg) valdecoxib Phase III tablets is bioequivalent to a
single dose of 20 mg (2 x 10 mg) valdecoxib commercial tablets with respect to
valdecoxib and SC-66905 AUC and Cmax.

e The ifitra-Subject vanability for valdecoxib and SC-66905 AUC was higher (~4%) for
the commercial tablets, but the inter-subject for valdecoxib AUC was higher for the

Phase Il tablets.

(B) Bioequivalence of 20 mg and 40 mg Tablets:

Study N91-00-02-078: Open label, randomized, three-way crossover study to assess the
bioequivalency of 20 mg and 40 mg valdecoxib tablets in healthy
adult subjects:

The primary objective of

this study was to compare the bioavailability of single oral

doses of three valdecoxib formulations, a 40 mg valdecoxib Commercial tablet, a 20 mg
valdecoxib Phase III tablet, and a 20 mg valdecoxib Commercial tablet. The study design

is given as follows:

Study Design

Open-label, single-dose, randomized, 3-way crossover design

Study Population

N=30 healthy subjects,
25M and SF, Ages 20-54, weight 60-85 kg

Treatment Group

A: 1 x 40 mg valdecoxib Commercial formulation tablet.
B: 2 x 20 mg valdecoxib Phase ITI formulation tablets.
C: 2 x 20 mg valdecoxib Commercial formulation tablets.

Dosage and Administration | Single dose on days 1, 8 and 15 in a crossover randomized manner after
an overnight fast. Consecutive treatments separated by a washout of 7
days.

Sampling: Blood For Valdecoxib, SC-66905:

Day 1, 8 and 15: Up to 72 hours post dose
Urine None " N
Analysis I )
e, % LR T KR T
APPEARS THIS WAY
" ON ORIGINAL
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Observations:

The plasma concentration time profile for valdecoxib at equal doses after the
administration of Phase III tablets and commercial tablets is shown in the following
Figure:
700
]
-~ 800 ’l‘ ~a--Commercial Tablet 1 x 40 mg
; ~o—Phase 1l Tablets 2x 20 mg
g 500 1 ~e--Commercial Tablets 2 x 20 mg
§
&
0 + - - gy v v v - 3
0 & 8 12 18 0 24 28 X2 W 40 & 48
S Rante TS 1 et Yugue 79 9 'I’l'm(lv)
Table: Bioequivalence of Commercial Formulations of Valdecoxib 20 mg and 40 mg Tablets.
reatment Mean (% CV) Rx20 mg (N=30) / 1x40 mg (N=29)
[Steady Stajediasma PK Valdecoxib 2x20 mg | Valdecoxib 1x40 mg | Ratio 90% Confidence p Value
F‘arameld by Analyte Commercial Tablets Commercial Tablet interval for Ratio (ANOVA)
(N=30) b (N=29)
Analyte = Valdecoxib
AUC(0-Iqc) (hr ng/mL) 7822 ( 31) 7969 (37) 0.981 ( 0.936, 1.028) 0.496
AUC(0-inf) (hr ng/mL) 7872 ( 31) 8018 { 38) 0.982 (0.937,1.029) 0.510
Crmax (ng/mL) 669 { 30) 701 { 32) 0.955 | (0.885, 1.031) 0.323
[Tmax (hr) 3.27 (29) 3.14 (28) NAV NAV 0.664
172 (hr) 8.61(22) R52(22) NAV NAV 0557
“Analyte = SC-66905
AUC{0-1qc) (hr hg/mL) 675(31) 707 (32) 0.956 | (0.907, 1.007) 0.150
JAUC(0-inf) (hr ng/mL) 693 ( 30) 722 (32) 0.961 {0914, 1.010) 0.186
Cmax (ng/mL) 44.2(49) 46.5 (36) 0.542 | (0.873, 1.016) 0.193
max (hr) ~437(37) 3.83 (35) NAV NAV ~ 0473
.- T1/2 (hr) 8.76 { 26) 8.69 ( 22) NAV NAV 0.878
NAV = not available or analysis not performed. . CT
Table: Bioequivalence of Valdecoxib 20 mg Phase II] Tablet and 20 mg Comunercial Tablet.
Treatment Mean (% CV)(a) Commercial / Phase il (b)
) - [Bteady State Plasma,RK Valdecoxib 2x20 mg | Valdecoxib 2x20 mg | Ratio | 90% Confidence p Value
Parameter by Analyte: Commercial Tablets Phase ill Tablets Interval for Ratio {ANOVA)
{N=30) e (N=30)
. - — Anatyts = YValdecoxib
AUC(0-Igc) (hr ng/mL) 7822(31) - 33 ( 25) 1.044 (0.997,1.094) 0.126
AUC(0-inl) (hr ng/mL) 7872 (31) 7374 ( 25) 1.045 | (0.998,1.084 ) 0.119
Cmax (ng/mL) 669 ( 30) 616 ( 24) 1.071 (0.993, 1.155) 0.113
max (hr) 3.27(29) .V _330(24) NAV NAV 0.874
T1/2 (hr) 8§.61(22) | Q.49 (22) NAV NAV 0.406
. _ " Analyte =SC-66905 -
IAUC(0-Igc) (hr ng/mL) T 675 ( 31) I%% 5 (28) [1023] (0.871,1077) | 0.46S
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AUC(0-inf) (hr ng/mL) 693 (30) 672 ( 28) 1.025 | (0.976,1.077) 0.406
max (ng/mL) 242 (41) 41.2 (34) 1.060 | (0.983,1.143) 0.199
max (hr) 437 (37) 403(26) | NAV NAV 0.353

iz 8.76 ( 26) 861(23) NAV NAV 0.448

NAV = not available or analysis not performed.

Conclusions:

e 2x20 mg commercial tablets were bioequivalent to 1x40 mg commercial tablet with
respect to valdecoxib and SC-66905 AUCs and Cmax.

e 2x20 mg Phase III tablets were bioequivalent to the 2x20 mg commercial tablets

Individual Bioequivalence Analysis (IBE):

IBE Analysis was done by Dr. Mei-Ling Chen at the Agency. All the three replicate
design studies passed the IBE criteria. The subject-by-formulation (SxF) interaction and
the intra-subject variation are shown in the following Table:

SXF Within-Subject Standard Deviation

P~ j % f. Int. t % LIt

Study N Ref Measure Interaction { 90% Conf. Int Test Reference Ratio 90% Conl. Int
056 24 P3 AUC72 0.106 {0.067 - 0.157) 0.090 0.056 1.603 (1.120 - 2.294)
AUCt 0.109 (0.070 - 0.161) 0.090 0.056 1.603 {1.120 - 2.294)

AUCH 0.107 (0.067 - 0.157) 0.090 0.056 1.617 (1.130 - 2.315)

CMAX 0.101 (0-0.194) 0.139 0.167 0.831 (0.581 - 1.190)

050 27 P2 AUCT72 0.000 (0 - 0.088) 0.089 0.141 0.630 (0.447 - .887)

AUCt 0.000 (0-0.087) 0.080 0.141 0.635 (0.451 - .895)

AUCI 0.000 (0-0.087) 0.089 0.142 0.629 {0.447 - .886)

CMAX 0.118 {(0-0.212) 0.120 0.199 0.601. (0.427 - .847)
009 24 CAP AUCT2 0.000 (0-0.056) 0.130 0.084 1.544 (1.079 -2.209)
AUCt 0.000 (0-0.063) 0.130. 0.084 1.547 (1.081 - 2.214)
AUCI 0.000 {0 - 0.056) 0.130 0.084 1.544 {(1.079 -2.209)

CMAX 0.000 (0 -0.151) 0.210 0.116 1.820 (1.272 - 2.604)

There was no signiﬁcant.SxF interaction, however, the 90% CI for SxF interaction_

showed significance for Study 056. The intra-subject variability was very low. However,
the intra-subject variability for the “Test” was 55-60% higher (statistically significant for
Study 056 and 009) than that for the “Reference”. The clinical impact of this is not
known at this time.

| OVERALL CONCLUSIONS FROM BIOEQUIVALENCE STUDIES:
e Oral formulations of valdecoxib used in clinical trials program are bioequivalent with
respect to both valdecoxib and the metabolite SC-66905.
¢ Bioequivalence has been established between Phase Il formulation and commercial
formulation
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mg commercial tablets.

1x40 mg commercial tablets.
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Biocquivalence has been established between 2x10 mg commercial tablets and 1x20

Bioequivalence has also been established between 2x20 mg commercial tablets and
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APPENDIXD

FILING AND REVIEW FORM
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Office of Clinical Pharmacology and Biopharmaceutics

New Drug Application Filing and Review Form

General Information About the Submission

Information Information
NDA Number 21-341 Brand Name
OCPB Division (1, 11, 111) 1] Generic Name Valdecoxib
Medical Division 550 Drug Class COX-ll inhibitor/NSAID
OCPB Reviewer Tandon Indication(s) Acute psin, |
pain, primary
dysmenorrhea,
osteoarthritis and
rheumatoid arthritis
OCPB Tesm Leader Bashaw Dosage Form tablets
Dosing Regimen 10, 20 and 40 mg OD
Date of Submission 01/15/01 Route of Administration oral
Estimated Due Date of OCPB Review | 08/15/0) Sponsor GD Searle
PDUFA Due Date 01/15/02 Priority Classification 18
1. Division Due Date
Clin. Pharm. and Biopbarm. Information
“X" if included | Number of Number of Critical Comments If any

STUDY TYPE

Table of Contents present and
sufficient to locate reports, tables, data,
etc.

at ﬁlini~

studies submitted { studies reviewed

Tabular Listing of Al Human Studies

HPX Summary

Labeling

Reference Bioanalytical and Analytical
Methods

I. Clinical Pharmacology

Mass balance:

Isozyme characterization:

Blood/plasma ratio:

Plasma protein binding:

Pharmacokinetics (e.g., Phase 1) -

—“-‘“l
—“*“"I

> 3] Dt DIDC]  hagd 2| 3¢ ol 2| 2 gy 2| X -xxxxl P b db9b.3 »

. |
Healthy Volunteers-
single dose: 4 4
multiple dose: 3 3
Patients- l l l
single dose: 3 (dose ranging) 3 (PK-PD)
multiple dose: 1 1
Dose proportionality - X | j |
fasting / non-fasting single dose: 2 2
fasting / non-fasting multiple dose: 2 2
Drug-drug interaction studies - I ] l
in-vivo effects on primary drug:
In-vivo effects of primary drug: 13 13
In-vitro: 4 4
Subpopulation studies - l I l
ethnicity: Pop Analysis
gender: Pop Analysis
pediatrics:
geriatrics: 1 1
renal impairment: ongoing 1 (N=15)
hepatic impainment: X 1 1
PD: | | | | |
Phase 2:
Phase 3:
PKIPD: | | ] | | | |

Phase 1 and/or 2, proof of concept:
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Phase 3 clinical tria!:

PK/PD analysis

1 pooled analysis

Population Anslyses -

g <
| L

Data rich:

Data sparse:

. Biopharmaceutics

Absolute bioavailability:

Relative bioavailability -

et >< e ¢
ooy —* ol =
ot = el

~solution as reference:

HH--

altemate formutation as reference: X 3 (paracoxib) 3
Bioequivalence studies - I I I
traditional design: single / muli dose: X 19 1
replicate design; single / multi dose: X 4 3
Food-drug interaction studies: X 2 1
Dissolution: X 1 1

(IVIVC):

Bio-wavier request based on BCS

BCS class

il. Other CPB Studies

a
a

Genotype/phenotype studies:

Chronopharmacokinetics

Pediatric development plan

Literature References

TYotal Number of Studies

1 50 + Pop 48 + Pop
Analysis+ PK/PD | Analysis+ PK/PD

Filability and QBR comments
n. “X" H yos Comments

1. Application filsble ? X

1v. Comments sent to firm ? Yes It bas been indicated in Vol 6.15 (changed to Vol 1.139) page 8 that Diskente

V. containing data sets for the PK/PD analysis and NONMEN control files will be
provided separately. These are not included in the submission. Plcase provide
the diskette for the PK-PD analysis as well as the population analysis. If already
provided, please indicate its Jocation.

QBR questions (key issues to be

considered)

Other comments or information not

included above

Primary reviewer Signature and Date

Veneeta Tandon 03/05/01

Secondary reviewer Signature and Date

Dennis Bashaw

CC: NDA 21-341, HFD-&SWEI:WOI::’C Entry or Lee), HFD-550(Scmidths), HFD-880(TL, DD, DDD)
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