. Plasma data: The pharmacokinetic parameters are tabulated below. The peak plasma
concentrations were reached within 2-4 hours and half-life ranged from 8 to 15 hours. Steady

state plasma levels were achieved within 5 days of BID dosing as observed through the trough
plasma concentrations.

Mean (£SD) Parameter Values -

Dose AUC (a) Cmax Tmax T1/2 CL/F Vd/F
ng*hr/mL ng/mL hr hr L/br L
' Single Dose
40 mg 1928 + 568 277£71 34435 7.7+29 22675 244 £ 107
200 mg 9941 + 4488 759 £ 374 2517 15276 | 251152 467 + 196
400 mg 14064 + 5428 1103 + 309 1.9+0.7 145+£57 | 3271136 649 £ 269
Multiple Dose
40 mg 1687 £ 601 326 £ 119 1.7+0.6 74+1.7 262+ 84 270 £ 78
200 mg 8155 + 2427 1187 +393 2.1+1.0 12.1+£3.7 262%6.6 465 + 205
I 400 mg 13355 + 6599 1805 + 642 38+36 142445 | 364+15.7 796 + 517

(a) AUC,. for single dose and AUC,,, for multiple dose

The single dose pharmacokinetics observed in the study was generally predictive of that during
multiple dosing as evidenced by the ratios of AUC, ;. 10/ AUC,qpay 1y (0.86) and no
unexpected accumulation occurred as indicated by the ratio of

AUCo-lz(Day 10)/ AUCO-IZ(Day 1 (“‘2-0)-

Dose % Fluctuation Accumulation Accumulation AUCq-12(pay 10)/
Ratio Ratio® AUCinfpay 1)
40 mg 181 £ 94 1.26 (0.97-1.62) | 1.17 (0.89-1.55) | 0.86 (0.69-1.08)
200 mg 83 + 69 2.03 (1.57-2.62) | 1.7 (1.29-2.24) 0.86 (0.69-1.08)
400 mg 82 +58 2.25(1.76-2.87) | 1.62(1.24-2.11) | 0.86 (0.69-1.07)

% Fluctuation = (Cmax-Cmin)/(AUC, ,/12) x 100 (Given as mean +SD)

Accumulation Ratio' = AUC, 4y 10/ AUCq.120a 1)

. < g
Accumulation Ratio® = CmaXy 3pey 10/ CMaXe ypay 1)

{Both mean and 90% CI are given.)

(Both mean and 90% CI are given.) 80
R § 60 4
Across dose groups, the dose-adjusted AUC Q 40}
decreased somewhat with dose S
. T 20 f —e—Day1 —@—Day17
0 - : .
0 100 [, 200, 300 400

Ex-Vivo PGE, and TXB,: Four hours following a single oral dose (Day 1), the TXB, induced
ex-vivo was significantly lower in the 200 mg and 400 mg dose groups (see table below). Eight
days following multiple dosing (Day 10), TXB, concentrations were significantly decreased only
in the 400 mg dose group. PGE, values were statistically significantly lower in all three
treatment groups following both single and multiple doses of SC-58635 (p<0.05).
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Dose A B B-A C C-A
Day 1*,0 hr Day 1*, 4 hrs (p-value**) Day 10, 4 hrs (p-value**)
TXB, concentration (ng/mL)
40 mg 23.1 x16.1 156+ 17.7 -76+114 19.7£13.0 341738
(p=0.109) (p= 0461)
200 mg 23.0+£10.6 12.0+£5.2 -11.0+9.0 16.0+7.5 -6.7+9.8
(p=10.016) (p=0.156)
400 mg 47.7+43.1 25.9+23.8 -21.8+22.5 225+174 -252+325
(p =0.008) {p=0.008)
PGE, concentration (pg/mL)
40 mg 67.5+353 474 +234 -20.1+£25.2 35.0+19.6 -32.5+212
(0.023) (0.008)
200 mg 81.8+40.5 33.5+21.1 -48.3 £24.5 245 +21.1 -62.8+31.9
(0.008) (0.016)
400 mg 51.8 +24.1 22.7+13.1 -292+13.6 157+9.7 -36.1+15.2
(0.008) (0.008)

*Samples collected on Day 1 for the 40 mg & 200 mg dose groups and on Day 3 for the 400 mg group
"**Based on the Wilcoxon signed rank test; n= 8 (40 mg & 400 mg dose groups); n=7 (200 mg dose group)

Reviewer’s comments:

1. Reduction in induced PGE, on Day 10 was significant for all dose groups when compared to
the “baseline value,” but the magnitude of the decrease was not related to dose. Since the
blood samples for ex-vivo TXB, and PGE, baseline were collected on different days for the
400 mg group (Day 1 for the 40 mg and 200 mg groups and Day 3 for the 400 mg dose
group), this might have compromised the results.

2. The values of CL/F and V/F during the multiple dose phase in the individual report (Vol.
1.87, p. 43) are different from those in the summary (Vol. 1.81, p. 226). The sponsor should
clarify.

RELATIVE BIOAVAILABILITY

Commercial Capsule 200 mg and Phase I Capsules 100 mg vs. A Fine Suspension (Study
037)

The primary objective of this study was to determine the bioavailability of the Phase I celecoxib
capsules (100 mg) and the commercial formulation capsules (200 mg) relative to an oral fine
suspension. Thirty-six healthy subjects received each of the three treatments at a single dose of
200 mg on either Day 1, 8 or 15 according to a randomization schedule. Blood and urine
samples were collected up to 72 hours postdose. The detailed study design is given in Appendix

1 (p. 83).

As shown in the figure below, there was a greater and more rapid early drug uptake in the oral
fine suspension formulation compared to the Phase | and commercial capsules. However, by
approximately 3 hours postdose, mean concentrations in the three formulations were comparable.
with mean concentrations in the oral fine suspension group lowest after 3 hours (mean 72-hour
levels were all below the assay sensitivity). It was evident that the oral fine suspension
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formulation had higher C_,, and shorter T,

. compared to either the Phase I or commercial
capsule formulations. The extent of absorption
(AUC,_;,) from the two capsule formulations,
however, was similar to the oral fine suspension
formulation. The relative bioavailability for the
commercial formulation was 99% relative to the

suspension.

-85 EEEEEENE

@ “» 3 L L] ™

SCHEDULED TIME (HOURS)

Urinary excretion of celecoxib was negligible (See tables below). The amount of metabolite M2
(SC-62807) excreted in the urine over 0-72 hours postdose was generally similar for the three
formulations (~20-25% of dose).

Table: Mean (%CV) Parameter Values and 90% CI for Ratios

Treatment Mean (CV)(a) Ratio:
| Single-dose Celecoxib Commercial Fine Suspension 200 mg Com- 90% Confidence

Pharmacokinetic 1*200 mg Capsule 200 mg mercial Cap./ | Interval for Ratio(b)
Parameter (N=36) (N=36) Suspension
AUC(0-72) (hr-ng/mi) 7648 (32%) 7736 (32%) 99.0% (94.6%, 103.5%)
AUC(0-%0) (hr-ng/ml) 7830 (31%) 8001 (32%) - -
Cmax (ng/mi) 704 6 (38%) 1229 (37%) 57.8% (51.1%, 65.4%)
Tmax (h1) 2.83 (37%) 0.79 (41%) - -
Terminal T1/2 (hr) 11.9 (30%) 13.3 (50%) - -
CL/F (L/hr)(©) 27.7 (28%) 27.1 (28%) - -
SC-58635 XU(0-72) 0.001 (145%) 0.003 (122%) - -
(% of dose)
SC-62807 XU(0-72) 22.3 (29%) 23.5 (24%) - -
(% of dose)

Treatment Mean (CV)(a) Ratio:

Single-dose Celecoxib Fine Suspension Phase | Suspension / 90% Confidence

Pharmacokinetic 200 mg 2*100 mg Capsule | 100 mg Phase | | Interval for Ratio(b)

Parameter (N=36) (N=36) Cap.

AUC(0-72) (hr-ng/ml) 7736 (32%) 7248 (33%) 107.3% (102.5%, 112.2%)

AUC(0-) (hr-ng/m) 8001 (32%) 7562 (33%) - -

Cmax (ng/mi) 1229 (37%) 619.7 (40%) 197.0% ' (174.2%, 222 .9%)
| Tmax (hn) 0.79 (41%) 3.00 (33%) - -

Terminal T1/2 (hr) 13.3 (50%) 14.0 (38%) - -

CUF (LUhn)(©)

27.1 (28%)

29.0 (31%)

SC-58635 XU(0-72)
(% of dose)

0.003 (122%)

0.001 (222%)

SC-62807 XU(0-72)
(% of dose)

23.5 (24%)

21.3 (31%)

DOSE PROPORTIONALITY OF COMMERCIAL CAPSULES

To demonstrate dose proportionality between celecoxib 100 mg and 200 mg commercial
capsules, the sponsor combined data for 47 subjects who received one celecoxib 200 mg
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commercial capsule in bioequivalence study 084 and data for 24 subjects who received

.one celecoxib 100 mg commercial capsule in food effect study 088. Only data for treatments
given under fasted conditions were used (see table below). Individual celecoxib AUC and C,__,
values were doubled for the one 100 mg capsule treatment prior to assessment of dose
proportionality by testing the significance of the difference between least square means of the

~ two commercial capsule. From the p-values, the sponsor claimed the two commercial capsules
are dose proportional.

Treatment Mean (CV) or Median (Range)
Single-dose Celecoxib 1*100 mg 1*200 mg p-Value for Test of
Pharmacokinetic Commercial Commercial Difference Between Log
-{ Parameter (N=24) (N=47) LS Means(b)
AUC(0-Iqc) (hr-ng/mi) 4416 (77%) 8063 (44%) 0.615
AUC(0-) (hr-ng/ml) 5127 (78%) 8829 (48%) 0.296
| Crnax (ng/mi) 455.0 (60%) 801.2 (46%) 0.501
| Tmax (hr) 26(1.5-6) 25(1.5-8) NAV
-Terminal T1/2 (hr) 16.0 (63%) 12.2 (52%) 0.310
Cmax/AUC(0-lqc) 0.11 (36%) 0.10 (34%) NAV

Reviewer’s comment:

The validity of this approach is questionable since data from one particular study for each
strength-was chosen to fit the need. It is noted that there were other studies available but were
not selected. For example, Study 019 (food effect study for the 200 mg commercial capsules)
gave a mean AUC,_ of 6564 (£2383) ng.hr/mL following a single dose administration of the 200
mg commercial capsules under fasted conditions. It appears that using this study will fail the
dose proportionality in AUC,. The sponsor should justify the selection of particular studies for
the statistical test. (Additionally, p-values are given in the above table but not the power for
detecting a 20% difference. In view of the high variability in parameter values, especially for the
100 mg capsules, this information is essential.) In our view, true dose proportionality between
the commercial 100 mg and 200 mg capsules was not established

EFFECT OF FOOD AND ANTACID

a. 200 mg Celecoxib Commercial Capsules (Study 019)

The food effect on the bioavailability of
celecoxib 200 mg capsules was assessed in 24
" healthy subjects after administration of a single
200-mg dose. Both high-fat and medium-fat
meals were examined. In addition, the effect
of antacid was also investigated. Detailed
study design is given on page 70. The plasma
concentration-time profiles (0-12 hrs postdose) __
are shown in the figure. . : s . . .

Time: 0-12 hrs
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High fat meal vs. fast:
- Compared to the fast conditions, administration of 200 mg celecoxib with high fat (75 g) meal

resulted in a slower rate of absorption (Tmax: increased from 2.4 to 3.4 hrs) and a greater extent
of absorption (AUC,,: 122%; AUC,: T11%; Cmax: T39%).

Medium fat vs. fast: Following administration of 200 mg celecoxib with medium fat (8 g) meal,
Tmax increased to 3.7 hrs, but both the AUC and Cmax increased to a less degree (AUC,_:
T2%; AUC,: T1%; Cmax: T31%).

Antacid: Coadministration of antacid to fasted subjects reduced both the rate and extent of

absorption of celecoxib (AUC, ,5: 16%; AUC,: +10%; Cmax: $37%) although Tmax was largely
unaffected.

Table 1: Arithmetic Mean (+SD) Parameter Values

Fast/Fed/Antacid AUC, AUC, Cmax Tmax T1/2
ng.hr/mL ng.hr/mL ng/mL hr hr
Fast 5884 £ 2293 | 6564 £ 2383 | 806 +411 24+0.8 14.1 £11.4
High-Fat Meal 7141 +2787 | 7318 £2818 | 1042 +355 [34+13 63+28
Medium-Fat Meal | 6607 £ 2719 | 6894 + 2832 | 952 +244 371038 62x25
Fast/Antacid 5729 £2628 | 6116 £2712 | 507 £259 25+1.1 10.6 £3.1
Table 2:- Ratio of parameter values and the corresponding 90% confidence intervals
Comparison AUC, AUC, Cmax
ng.hr/mL ng.hr/mL ng/mL
High fat meal 122.3% 110.7% 139.2
vs. Fast (112.0 - 133.5%) (100.2 - 122.3%) (1134 - 170.9)
Medium fat meal 111.6% 100.8 131.3
vs. Fast (1022 - 121.9%) (91.1-111.5) (107.0 - 161.2)
Fast + Antacid 94.5% 89.7% 62.7%
vs. Fast (86.5 - 103.2) (81.2-99.1) (51.1 - 77.0%)
Conclusions:

e Administration of celecoxib 200 mg with high (75 g) and medium (8 g) fat content meals in
the morning resulted in a slower rate of absorption (Tmax at 4 hours) with an increase in
Cmax (~30% for medium fat meal; ~40% for high fat meal) and AUC (10-20% for high fat
meal) relative to administration in the fasting state.

e Administration of celecoxib 200 mg with antacid, given under a fasting state, resulted in a
similar Tmax (~ 2.5 hours) with a decrease in Cmax (37%) and AUC (~ 10%) relative to
dosing under the fasting state.

b. 100 mg Commercial Capsules (Study 088)

This study examined the food effect on the bioavailability of 50 and 100 mg capsules after a
single dose administration in 24 healthy subjects. Since the sponsor does not intend to market
the 50 mg capsules, the focus will be on the 100 mg capsules. The detailed study design is
shown on page 76.
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Under fast conditions, Cmax was reached within 2-3 hours after dosing. Food delayed but
increased the extent of absorption. As shown in the table below, mean Tmax increased to
hours and mean AUC,, increased approximately 10% for both strengths when the dosage forms
were taken immediately following a high-fat breakfast.

800
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N
o
o
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(=]

0 8 16 24 32 40 48 0 8 16 24 32 40 48

Time, hr Time, hr

Table 1: Arithmetic Mean £SD (%CV) Parameter Values

“Parameter 50 mg/Fast 50 mg/fed 100 mg/fast 100 mg/fed

AUC, s (ng-hr/mL) | 2426 +2183 (90.0) | 2601 + 1873 (72.0) | 4463 + 3387 (75.9) | 5215 % 3313(63.5)

AUC, (nghr/mL) | 2694 +2592 (96.2) | 2759 = 2281 (82.7) | 5127 4020 (78.4) | 5419 £ 3890(71.8)

Cmax (ng/mL) [ 321£178 (55.5) | 354+ 130 (36.6) | 455 £275  (60.5) | 747£382 (5L.1)

Tmax _ (hr) 29+16 (539)|45+14  (303) |26£12  (47.0) | 5.0£24 (47.9)

T2 .(ho) 11.0£67 (607) [ 6539  (602) | 160102 (63.5) | 69£3.0 (44.5)

The ratios of least square means (high fat/fast) and the corresponding 95% CI for both AUC and
Cmax are given in the table below. When taken with a high fat meal, the Cmax and AUC of the
100 mg capsules increased 62% and 10-20%, respectively.

Ratio of Least Square Means and 95% Confidence Interval

Parameter Ratio of Least Square Means (95% CI)
50 mg Capsules 100 mg Capsules
AUC,_s(fed) AUC,_(fast) 1.12  (1.03-1.21) 1.20 (1.11-1.30)
AUC (fed) AUC (fast) 1.07 (0.99-1.16) 1.07 (0.99-1.15)
Cmax (fed)/Cmax (fast) 1.15 (0.92-143) 1.62 (1.30-2.02)

Dose proportionality: Under fed conditions, both the AUC and Cmax were dose proportional for
the 50 mg and 100 mg doses. Under fast conditions, the ratios of dosc-adjusted parameter means
(100 mg capsule/50 mg capsule) were 0.71, 0.92 and 0.95 for Cmax, AUC,_, and AUC_,
respectively.

Comments:

1. The sponsor did not explain why a shorter T1/2 was observed under fed condition as
compared to fast conditions. Since the drug has low aqueous solubility, the T1/2 observed
under fast conditions might be complicated by the dissolution/absorption process.

2. The subjects in this study were primarily Hispanic/Latin American (75%). Large intersubject
variability for Cmax and AUC were observed for both the 50 mg and 100 mg strengths.
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-DOSAGE REGIMEN: 200 mg BID vs. 400 mg QD (Study 043)

For better patient compliance, a treatment regimen of once-daily dosing is considered more
desirable than twice-daily dosing. The primary objective of this study was to examine the
feasibility of QD dosing. Twenty-four healthy subjects were given a single 200 mg dose
followed 3 days later by a multiple dose phase in which subjects recetved 200 mg BID or 400 mg
QD for 7 days and then were crossed-over to receive the alternate treatment. The detailed design
is given on page 97.

Plasma data: The figure below shows the plasma concentration-time profiles for the single dose

and multiple dose phases. For the 200 mg BID -1
regimen, the morning trough levels were higher ™/ P 2e TomeoD
than the afternoon (12 hr after morning dose). ~ } .. oa tnme
E -
The mean pharamcokinetic parameter values £
~ are tabulated below. For the 200 mg BID N e,

treatment group, the PM dose yielded a 16% ' - - . -
higher mean AUC than the AM dose. The accumulation ratio based on the AUC values was
estimated to be 2.3 for the 200 mg AM dose and 2.0 for the 400 mg dose. The 400 mg QD
regimen resulted in a 15% lower mean AUC,,, and a 28% higher mean Cmax when compared to
the 200 mg BID regimen (90% CI: 79.4-91.5% for AUC; 116.4-141% for Cmax). The sponsor
considers the difference in bioavailability between the two regimens not clinically significant and
that once a day dosing is possible.

Mean+SD (%CV) Pharamcokinetic Parameter Values

AUC (ng.mL/hr) Cmax (ng/mL) Tmax (hr) T1/2 (hr) Accumulation
Ratio
Single Dose 200 mg
0-12 hrs: 5654 + 1789 1052 +324 (31%) 4012 88+24 -

0-24 hrs: 7597 + 2470
«0-48 hrs: 8761 +3062 (35%)

200 mg BID

0-12 hrs 73+22
o« AM dose: 8281 £3230(39%) | 1254 £414 (33%) 3.8+0.5
« PM dose: 9601 +3264 (34%) | 1256 £427 (34%)

0-24 hrs: 17882 + 6259 1255 £ 406 (30%) 236%
400 mg QD
«0-24hr: 15615+ 6090 (39%) | 1760+ 634 (36%) | 4.6+12 | 102+28 | 202%

Urine data: Very small amount of the drug was excreted unchanged in the urine (<0.02% of
dose). Data for the metabolites were not provided. ‘

Conclusions:

o At steady state, the 400 mg QD dosing resulted in a 15% lower mean AUC,,, and a 28%
higher mean Cmax when compared to the 200 mg BID regimen.
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e After 200 mg BID dosing, the PM dose had higher AUC and trough levels than the AM dose.
It is unclear whether this was due to interoccasional variability, circadian variation or simply
food effect (different calorie content between evening and morning meals).

Comments:
1. The Tmax for the 200 mg BID regimen as listed by the sponsor is in error.

2. In the labeling, the sponsor is not explicitly proposing the use of a 400 mg dose but indicates
that this dose has been studied.

Effect of Dosing Time: AM Dosing vs. PM Dosing (Study 069)

This study was designed primarily to compare the 400 mg QD AM dosing to 400 mg QD PM

dosing in healthy subjects. Twenty-four subjects were given a single 400 mg dose on Day 1

followed 3 days later by a multiple dose phase in which subjects received 400 mg QD at 8AM or
7PM with low fat meal for 10 days and then were crossed-over to receive 400 mg QD at the

~ alternate dosing time. The study design is given on page 92.

Plasma data:
Figure a: 0-72 hrs Figure b: 0-12 hrs

400 mg SD, AM
e 400 mg QD, AM
------- 400 mg QD, PM

]

MEAN PLASMA CONCENTRATION (ngiml)

MEAN PLASMA CONCENTRATION (ng'mL)

L] 4 3 12 18 20 M M 2 M 0L U 8 2 B 0 M4 & SCHEDULED TIME (HOURS) POST DOSE

AM vs. PM Dosing: Compared to AM dosing, mean plasma concentrations following PM dosing
tended to be lower during 0-5 hour postdose (with a longer Tmax), greater during 5-14 hours
postdose and then were similar between 16-72 hours postdose. The mean ratios (PM/AM) were
1.09 (90% CI: 102.8-115.7%) for AUC, 4, and 0.84 (90% CI: 75.6-94.2%) for Cmax. Cmin
was lower for the PM dosing with a PM/AM ratio of ~0.75.

Table: Mean + SD Parameter Values

Dosage Regimen AUCq 4, Cmax Tmax T1/2
ng.hr/mL ng/mL hr hr
400 mg SD, AM 20208 £ 6621 2893 + 930 3.1+1.2 77+24
22160 +7463*
400 mg QD, AM 18955 + 6001 2565+ 738 32+06 10.1 £8.7
400 mg QD, PM 21034 £ 7703 2214 + 758 45+19 73+£28
* AUC,

The mean trough levels at the presumed steady state fluctuated appreciably on various days,
suggesting high variabilities in the bioavailability of the drug.
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Mean Trough Levels, ng/mL
Study Day 400 mg QD AM | 400 mg QD, PM

Days 10-13 220-340 206-303

Days 26-29 200-337 157-263

Multiple vs. Single Dosing: Based on the observed AUC and Cmax values, no accumulation was
found after 400 mg QD dosing when compared to a single dose administration.

Urine Data: Very small amount of the drug (~0.01% of the dose) was excreted unchanged in the
urine. Approximately 40% of the dose was renally

excreted as the metabolite SC-62807, the majority of = 10y
which was excreted within the first 12 hours (See 8, 80 1 —9—400mg QD, AM
Figure). When compared to the PM dosing, the 2 £ jg —#—400 mg @D, PM
amount of SC-62807 excreted in the first 4 hours was 8 20
__ substantially greater following AM dosing which is e 0
consistent with the observations of the plasma 100
celecoxib concentrations. Time, hr
Table: Amount of SC-58635 and SC-62807 Excreted in Urine
Dosage Regimen Study Day | Amount Excreted*, (ug)
SC-58635 SC-62807
400 mg SD, AM Day 1 40.65 £ 26.55 145857 £ 36941
400 mg QD, AM Day 13 423+ 148 168684 + 28817
Day 29 50.7 £21.9 178095 £ 37116
400 mg QD, PM Day 13 33.0£17.7 166746 £ 44395
Day 29 425+ 156 162223 + 32546

*0-48 hrs for Day 1 and 0-72 hrs for all other study days

Conclusion:

e With 400 mg QD regimen, PM dosing and AM dosing had comparable AUC values
(PM/AM: 1.09) but PM dosing gave a longer Tmax and lower Cmax (PM/AM: 0.84) and
Cmin (PM/AM: ~0.75).

e Approximately 40% of the dose was renally excreted as SC-62807 (M2) and only ~0.01% of
the dose was excreted unchanged in the urine.

Comment:
In this study, PM dosing gave a lower Cmax and AUC while Study 043 suggested otherwise.
The inconsistency in the results may be due to the large inter- and intra-subject variabilities.

PHARMACOKINETICS IN SPECIAL POPULATIONS
Effect of Age: Healthy Young vs. Elderly Subjects (Study 015)

This study evaluated the pharmacokinetics of celecoxib in 24 healthy young (<50 years) and 24
healthy elderly (>65 years) subjects. Each subject received a single oral dose of celecoxib
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200 mg on Day 1, followed by celecoxib 200 mg BID dosing that began on Day 3 and ended

- after single morning dose on Day 10. (Additional 4 elderly and 4 young volunteers received
single and BID doses of placebo.) Plasma and urine samples for celecoxib assay were collected
at predetermined intervals for 48 hours after single dose and for 96 hours after last BID dose,
respectively. The detailed study design is given in Appendix 1 (p. 102).

Pharmacokinetic results: Mean celecoxib plasma concentrations after multiple dosing (Day 10)
in elderly subjects were 1.5- to 3-fold those in young subjects. One elderly subject (no. 221,

73 year-old Caucasian female) had celecoxib plasma concentrations after both single dose and
BID dosing that were substantially higher than any other subject in this study or any other study
(Cmax: 2660 ng/mL on Day 1, and 10200 ng/mL on Day 10). The results summarized below
include subject no. 221 except those for AUC,_, and terminal T1/2, which could not be
estimated in this subject. At steady state, mean apparent clearance was 40% smaller and mean
AUC,,, and Cmax values were approximately 70% greater in the elderly than those in the young
group. Mean T, was comparable in both groups (2.41 hr vs. 2.72 hr) and the mean terminal

-~ T1/2 was slightly longer in the elderly group (12.4 vs. 11.3 hr).

As observed in previous studies, less than 0.1% of the dose was excreted unchanged in the urine.
The amount of metabolite SC-62807 excreted renally was 18.6% of dose in the elderly group and
14.0% in the young group. (Reviewer’s note: Previous studies showed urinary excretion of
metabolite SC-62807 was about 20% of dose in healthy young volunteers.)

Celecoxib Treatment Group Mean (CV)? Ratio:®
Pharmacokinetic Elderly Young Elderly / 95% Confidence
Parameter (N=24) (N=24) Young Interval for Ratio®™
After Single Oral Dose of Celecoxib 200 mg (Day 1)
AUC ; 4, (hrng/ml) 10385 (70%) 6270 (30%) 151.9% (121.1%, 190.6%)*
AUC, (hr-ng/ml) 10143 (46%)® 6694 (30%)© 146.2% (118.6%, 180.2%)"
Crnax (ng/ml) 1019 (54%) 598.3 (54%) 176.3% (131.2%, 236.8%)*
Tnax (hr) 1.95 (39%) 3.42 (45%) - -
Terminal T1/2 (hr) 12.8 (34%)© 11.7 (39%)®@ - -
CL/F (L/bhr/70 kg) 22.3 (30%) 31.7 (34%)“@ - -
Vd/F . (L/70 kg) 390 (30%)© 533 (51%)© - -
SC-62807 XU(0-48) 18.3 (45%) 15.6 (44%) - -
(% of dose)
After Multiple BID Doses of Celecoxib 200 mg (Day 10)
AUC.p, (hrng/ml) 11852 (113%) 5871 (35%) 172.0% 131.1 - 225.6 %*
AUC.., (hrng/ml) 19446 (80%)© 9697 (38%) 185.2% (144.3%, 237.6%)"
Cruax (ng/ml) 1808 (104%) 973.2 (46%) 167.4% (126.0%, 222.4%)*
Criny  (ng/ml) 884.0 (154%) 391.4 (45%) - -
T ax (hr) 2.41 (43%) 2.72 (36%) - -
Terminal T1/2 (hr) 12.4 (21%)® 11.3 (33%) - -
CL/F (L/hr/70 kg) 23.7 (41%) 38.4 (46%) - -
Vd/F  (L/70 kg) 448 (48%)° 630 (56%) - -
SC-58635 XU q.15 0.008 (205%) 0.006 (73%) - -
(% of dose)
SC-62807 XU,y 18.6 (38%) 14.0 (45%) - -
(% of dose)
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*Arithmetic mean ®Ratio based on geometric means  ‘N=23 4XU: Amount excreted in urine

Elderly females vs. young females: There were statistically significant differences in steady-
state celecoxib AUC , ), Cpax and CL/F between elderly females and young females. In the
elderly females, even after excluding subject 221, mean AUC ), and C,,,, were
approximately twice as high and CL/F was only half of the values observed in youn

females. ‘

Elderly males vs. young males: Mean Cmax and AUC were approximately 25-30% greater
in elderly males than in young males.

Multiple-dose Treatment Group Mean (CV)® Ratio”: 95% ClI for Ratio
Celecoxib PK Elderly Male Young Male Elderly Male /
Parameter (N=12) (N=11) Young Male
AUC(0-12) (hr-ng/ml) 8238 (32%) 6440 (33%) 130.5% (98.6%, 172.8%)
C.ax (ng/ml) 1254 (24%) 1089 (48%) 124.2% (91.2%, 169.1%)
CL/F (L/hr)® 26.0 (24%) 35.1 (40%) 74.0% (47.4%, 100.6%)
) “Elderly Female Young Female Elderly
(N=12) (N=13) Female/ Young
Female
AUC(0-12) (hr-ng/ml) 15466 (119%) 5389 (35%) 223.3% (142.0%, 351.2%)
10309 (44%)© 188.7% (136.9%, 260.1%)©
Cu{ng/ml) 2362 (109%) 875.3 (41%) 221.8% (139.4%, 353.0%)
1649 (44%)© 189.3%© (132.2%, 271.1%)®@
CL/F (L/hr)® 20.6 (46%) 42.0 (38%) 49.2% (23.2%, 75.1%)
22.3 (36%)©@ 53.1%© (27.1%, 79.0%)©

*Arithmetic mean;  °Ratio based on geometric means; °Subject #221 excluded.

Pharmacodynamic results: These data were reviewed by Dr. Maria Villalba, Medical Officer of
HFD-550. The sponsor claimed the following:

There were no statistically significant differences between elderly and young subjects in the
mean changes of platelet aggregation induced by arachidonic acid or collagen. The mean
change was greater for elderly females (-12.00£26.92) than for all elderly subjects'(-
5.58+20.73) though not statistically significant.

There were statistically significant changes from pretreatment in platelet counts between
elderly and young subjects at 8 hours postdose on Day 1 and at 8 hours postdose on Day 9,
but these differences were not considered to be clinically significant because the magnitude
of changes was greater for subjects receiving placebo.

Reviewer’s comments:

l.

Two subjects (elderly females; #221 & 222) in this study had unusually high plasma
celecoxib concentrations. Subject #221 had the highest level among all studies. A genotype
screening of vl mutation indicated that these two subjects had the wild type 2C9 (i.e., not
poor metabolizers). However, three v2 mutations were not screened.

Even when both Subjects #221 and 222 were excluded in the analysis, the mean (+SD) Cmax
for elderly group was 13631433 ng/mL, which was 40% higher than the young group. The
mean value for AUC, ,, without these two subjects could not be calculated because individual
data for AUC, , were not provided.
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Gender Effect on Celecoxib Pharmacokinetics

Study 015: Based on the above study, the mean parameter values for males and females in the
elderly and young groups in Study 015 are tabulated below.

PK Parameter Treatment Group Mean (CV)@ Ratiob 95% CI for Ratio
Young Female Young Male Young Female/
(N=13) (N=11) Young Male
AUC(0-12) (hr-ng/ml) 5389 (35%) 6440 (33%) 83.5% (61.0%, 114.2%)
Crax (ng/mi) 875 (41%) 1089 (48%) 81.6% (55.8%, 119.4%)
CLF (L/hr)(d) 42.0 (38%) 35.1 (40%) 119.4% (83.0%, 155.8%)
Elderly Female Elderly Male Elderly Female/
(N=12) (N=12) Elderly Male
AUC(0-12) (hr-ng/ml) 15466 (119%) 8238 (32%) 142.9% (91.6%, 222.9%)
10309 (44%)(C) 120.7%(C) (90.4%, 161.3%)(C)
Cmax (ng/ml) 2362 (109%) 1254 (24%) 145.8% (95.5%, 222.4%)
L 1649 (44%)(C) 124.4%(C) (94.1%, 164.5%)(C)
CUF (/hr)(d) 20.6 (46%) 26.0 (24%) 79.4% (53.2%, 105.5%)
22.3 (36%)(C) 85.6%(C) (61.8%, 109.4%)(C)

*Arithmetic mean;  °Ratio based on geometric means; °Subject #221 excluded.

e Elderly females vs. elderly males: When subject #221 was excluded from the analysis, mean
celecoxib AUC and Cmax in elderly females was 20-25% higher than in elderly males (not
statistically significantly different).

e Young females vs. young males: Mean celecoxib AUC and Cmax were approximately 20%
lower in young females than in young males (not statistically significantly different).

Reviewer’s comment:
Elderly females had (20-25%) higher Cmax and AUC than elderly males. The sponsor attributed
this to body weight differences between the two groups without a formal analysis. It is noted

that in this study the mean body weight in female subjects was about 20% lower than in male
subjects. :

Meta Analysis (Effects of Race and Gender)

Statistical analyses were performed on pooled data from Phase I studies to assess the effects of

age, gender, body weight and race on celecoxib pharmacokinetics (270 subjects in 9 single dose

studies; 112 subjects in 4 multiple dose studies) (See Appendix 1, pp. 111-113). The following

" factors were found to be statistically significant:

e Gender: Female subjects had about 14% lower Cmax after single dose administration and
somewhat longer terminal T1/2 (14 vs. 11.3 hrs after single dose) than male subjects.

e Race: Mean AUC was 30-40% higher and mean CL/F 17% lower in Blacks as compared to
Caucasians.

Comment:
Since the studies included in the meta analysis were not identical in study design, the analysis
provides a clue to potential differences but they need further investigation for confirmation.
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Reduch Renal Function

1. Healthy Elderly Subjects with Reduced Renal Function (Study 010)

This was a single-blind, randomized, two-period crossover in healthy elderly subjects (GFR
130 ml/min/1.73 m’) and 24 subjects (8 male, 16 female, 65 to 80 years) completed the study.
One of the treatments in this study was celecoxib 200 mg BID for five days, followed by
celecoxib 400 mg BID for five days. All doses were given with food and a washout period of
seven days separated each period of study. Blood samples were collected up to 12 hours after
morning dose on Days 5 and 10 of each period.

The mean pharmacokinetic parameter values are tabulated below. The steady-state
pharmacokinetics of celecoxib after 200 mg BID dosing in this study were relatively consistent
with previous findings for healthy elderly subjects in a phase I study (Study 015). Increases in
mean steady-state AUC(0-12) and C_,, of celecoxib were approximately proportional to
—increases in BID doses between the 200 mg and 400 mg doses.

Multiple-dose
Pharmacokinetic or Renal
Function Parameter

Treatment Mean (CV)

Celecoxib 200 mg BID for 5 Days

(Day 5) (N=24)

Celecoxib 400 mg BID for 5 Days

(Day 10) (N=24)

AUC(0-12) (hr-ng/ml) 10313 (34%) 20027 (34%)
|y (ng/ml) 1588 (37%) 2824 (31%)
| Coiny (ng/ml) 596.6 (41%) 1362 (53%)
T, (hr) 3.29 (37%) 3.75 (30%)

Plasma CL/F (L/hr/70 kg)

21.32 (32%)

21.74 (28%)

GFR_(mlUmin/1.73 m?)

79.19 (16%)"

78.94 (18%)"

*GFR on Day 1;

®GFR on Day 6

Compared to elderly males (N=8), the arithmetic mean steady-state celecoxib AUC(0-12) and

C,.., in elderly females (N=16) were 28% and 29% 5
higher, respectively, after 200 mg BID dosing and 18%
and 14% higher, respectively, after 400 mg BID dosing.

As shown in the figure, there was no apparent

relationship between steady-state plasma CL/F of
celecoxib on Day 5 and GFR during a 1.5 hour period
on Day 6 (average of individual GFR measurements at o

3, 3.5, 4 and 4.5 hr postdose).

Reviewer’s comment:

8
L

Steady-state Plasma CLF ot
Celecoxib on Day 5 {(L/hr/70 kq)

_
Celecoxib 500 mg BID (N=24)
f(x) = 0.0198°x + 19.83
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on Day 6 (mi/min/1.73m*2)

In this study, Celebrex was taken with food, but the results were similar to those from Study 015
(elderly vs. young subjects under fasted conditions).

2. Patients with Chronic Renal Insufficiency (Study 036)

This was a double-blind, randomized, placebo-controlled, parallel group study conducted to
evaluate the effect of celecoxib 200 mg BID or naproxen 500 mg BID on renal function in



patients with stable, chronic renal insufficiency (mean GFR: 34-48 ml/min/1.73 m?). Patients

- with severe renal insufficiency were not evaluated in this study. Twenty-two patients (11 male,

11 female, 43 to 78 years) completed the study. First and last BID doses were given under fasted
conditions; all other BID doses were given with food. Blood samples for pharmacokinetic assays
were collected for 9 and 72 hours after first and last BID doses, respectively.

Celecoxib pharmacokinetic results are summarized in the table below. Arithmetic mean steady-
state plasma CL/F and drug exposure (AUC) of celecoxib were about 47% higher and 43% lower
in patients with chronic renal insufficiency when compared with previous findings for subjects
with normal renal function in four multiple-dose phase I studies (Appendix 1, p. 113).

Study 036
Treatment Mean (CV) [Range]

Single-dose or Steady-state Celecoxib Pharmacokinetic Celecoxib 200 mg BID
or Renal Function Parameter (N=22)
Celecoxib 200 mg Single Dose (Day 1)

| AUC(0-9) (hr-ng/ml) 2457 (50%) [651-5655]
Coax (ng/ml) 508.7 (62%) [ 103-1490]
T, (hr) 4.50 (41%) [2-9]
Serum Creatinine (mg/dl) 1.35(32%) [0.7-2.3]
GFR (-1 to 0 hr) (ml/min/1.73 m?) 36.7 (42%) [7.66-64.4]
GFR (0 to 3 hr) (m/min/1.73 m?) . 33.3 (38%) [13.0-59.7]
After Celecoxib 200 mg BID for 7 Days (Day 7)
AUC(0-12) (hr-ng/ml) 5003 (31%) [2179-7841]®
Craxio12 (ng/ml) 662.1 (45%) [245-1550]
| Cringo) (ng/ml) 356.0 (47%) [100-856]
| Tnaxco-12) (Br) 4.27 (61%) [1.08-12.0]
CL/F® (L/hr/70 kg) 41.5 (44%) [19.3-85.6]®
Terminal T1/2 (hr) 13.1(52%) [7.35-38.9]®
GFR* (0 to 3 hr) (ml/min/1.73 m?) 32.0 (42%) [9.64-57.01® .

*GFR was the average of individual measurements: predose at -1, -0.5 and 0 hr;
and postdose at 0, 0.5, 1, 1.5, 2, 2.5 and 3 hr.
"N=21; N=20

As shown in the figure, there was no apparent relationship
between steady-state plasma CL/F of celecoxib on Day 7 and
GFR during a three-hour period on Day 7 (average of

individual GFR measurements at 0, 0.5, 1, 1.5,2,2.5and 3 hr o

postdose). i)« co

Reviewer’s comment: e
on Day 7 (mymin/1.73m*2)
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Stwady-state Plasma CLF of
Cetecort on Day T(L/TO kg}

The findings suggests lower celecoxib plasma levels in patients with moderate renal
insufficiency. This may be caused by decreased protein binding. However, unbound fraction
was not determined in this study to support this explanation. Since this study was not provided
in the original submission, the review of the detailed report is still ongoing.



. Patients with Hepatic Impairment (Study # 016)

This study evaluated the effect of hepatic impairment on the single-dose and steady-state
pharmacokinetics of celecoxib. Healthy volunteers with normal hepatic function (n=23) were
matched with patients with mild (n=12) or moderate (n=11) hepatic impairment (as determined
by the Child-Pugh classification system) by gender, age and weight. MEGX
(monoethylglycinexylidide) data comparison for mildly and moderately hepatically impaired
subjects support the Child-Pugh system for hepatic impairment classification employed for this
study.

Each subject received a single oral dose of celecoxib 100 mg, followed by celecoxib 100 mg BID
dosing. Blood and urine samples for pharmacokinetic assay were collected at predetermined
intervals for 72 hours after single dose and last BID dose. The detailed study design is given in
Appendix 1 (p. 114).

* Patients with mild hepatic impairment vs. normal subjects:
Subjects with mild hepatic impairment had higher mean plasma
concentrations than normal subjects following single dose
administration (Day 1) and at steady state (Day 8). The mean
pharmagcokinetic parameter values following a single dose and at
steady state are tabulated below. A comparison of parameter
values between normal and hepatic impairment patients indicated ¢ ™~ 7 + i_7 * =
similar trend after a single dose and at Fig:: Concentration-Time Profile (Day )

steady state.
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At steady state, patients with mild hepatic impairment had a 22% lower mean apparent oral
clearance (CL/F), a 27% greater AUC(0-12) and a 43% higher Cmax after BID dosing. The
difference in CL/F and AUC were not statistically significant but the difference in mean C_, was
significant. Mean steady-state T, and post steady-state terminal T1/2 of celecoxib were
comparable between these patients and normal controls.

Less than 1% of the administered dose was excreted in urine as unchanged celecoxib in patients
with mild hepatic impairment and normal control subjects. Steady-staté urinary excretion of
metabolite, SC-62807 (M2), was statistically significantly higher in mildly-impaired patients
than in control subjects (33% vs. 19% of dose, respectively).

Table: Mild Hepatic Impairment vs. Normal

Treatment Group Mean (CV)* Ratio®
Celecoxib Mild Hepatic | Normal Control Miid 95% Confidence
Pharmacokinetic Impairment (N=12) Hepatic/ Interval for Ratio®
Parameter (N=12) Normal

After Single Oral Dose of Celecoxib 100 mg (Day 1)

AUC(0-72) (hr-ng/ml)

3791 (57%)

2999 (36%)

115.7%

(83.9%, 159.7%)

Conax (ng/mb)

525.6 (46%)

342.2 (37%)

147.5%

(97.2%, 223.7%)

T . (D)

217 (47%)

2.17 (47%)

BEST POSSIBLE COPY



Terminal T1/2 (hr)

11.2 (47%)

10.8 (27%)°

CL/F (L/hr)?

34.5 (48%)

37.1 (35%)

86.4%

(62.6%, 119.2%)

Celecoxib XU(0-72)(mg)

0.004 (248%)

0.002 (181%)

84.7%

(1.7%, 4153.6%)

M2 XU(0-72) (mg)

28.5 (39%)

19.5 (55%)

154.2%

(98.0%, 242.6%)

After Multiple Doses of Celecoxib 100 mg BID (Day 8)

AUC(0-12) (hr-ng/ml) 3518 (53%) 2575 (33%) 127.4% (90.5%, 179.3%)
C.n (ng/ml) 627.9 (47%) 421.8 (32%) 143.4% (101.9%, 201.7%)*
Crrin, (ng/ml) 181.4 (79%) 134.0 (56%) 117.7% (69.3%, 199.9%)
T, .. (hD 1.92 (47%) 2.08 (43%) - -
Terminal T1/2 (hr) 11.0 (32%) 10.4 (26%)° - -
CL/F (L/hr) 35.1 (43%) 42.1 (27%) 78.5% (55.8%, 110.5%)
CL/F (L/hr/70 kg) 32.9 (46%) 38.0 (28%) - -
SC-58635 XU,.,, (mg)® | 0.004 (173%) | 0.005 (151%) 50.5% ( 8.5%, 300.5%)
M2 XU,,, (mg) 32.7 (46%) 18.9 (28%) 160.9% (108.3%, 239.1%)

*Arithmetic mean

"Ratio based on geometric means

XU: Amount excreted in urine

Patients with moderate hepatic impairment vs. normal subjects:

~Following a single oral dose of SC-58635 100 mg, it was
apparent that subjects with moderate hepatic impairment had
substantially higher plasma concentrations. The same was
observed after multiple dosing (See figure). The mean parameter

values are tabulated below.

Compared to matched control subjects, patients with moderate hepatic impairment had a
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statistically significant (63%) reduction in mean steady-state CL/F of celecoxib, which resulted

in significant increases in plasma celecoxib levels (increases of 120% and 170% in mean C

max

and AUC g, respectively). Mean T, were comparable (2.0 hr in patients vs. 1.9 hr in controls)

while post steady-state terminal T1/2 was longer in the patients (13.6 hr vs. 10.7 hr). Mean

steady-state 12-hour urinary excretion of unchanged celecoxib and metabolite SC-62807 were
67% and 62% higher, respectively, although not statistically significantly different from normal

control subjects. (The power for detecting a 20% difference was not given.) No clinically

relevant changes from baseline were found in creatinine clearance, SGOT, SGPT and bilirubin in
these patients after celecoxib 100 mg BID dosing for 5 days.

Table: Moderate Hepatic Impairment vs. Normal

Treatment Group Mean (CV)? Ratio®
Celecoxib Moderate Normal Control Mod. 95% Confidence
Pharmacokinetic Hepatic (N=11) Hepatic/ Interval for Ratio
Parameter Impairment Normal
(N=11)
After Single Oral Dose of Celecoxib 100 mg (Day 1)
AUC(0-72) (hr-ng/ml) 6554 (38%) 2663 (31%) 234.2% (159.1%, 344.9%)*
Cax (ng/mi) 458.6 (31%) 325.8 (40%) 146.2% - (97.1%, 220.2%)
T, (hr) 2.77 (82%) 2.91 (42%) 80.6% (48.8%, 133.2%)
Terminal T1/2 (hr) 14.0 (31%) 11.0 (23%)" 129.0% (97.0%, 171.4%)
CL/F (L/hr) 18.8 (60%) 40.5 (27%) 42.7% (29.0%, 62.9%)*
SC-58635 XU ;.4 (mg) 0.003 (107%) 0.002 (191%) 129.1% -
SC-62807 XUjq 1, (mg) 31.1 (40%) 19.9 (48%) 161.8% (99.3%, 263.4%)




. After Multiple Doses of Celecoxib 100 mg BID (Day 8)
AUC(0-12) (hr-ng/ml) 6458 (41%) 2288 (33%) 269.8% (194.3%, 374.8%)*
Coax (ng/ml) 951.6 (37%) 424.8 (34%) 219.9% (167.3%, 289.1%)*
| Copingo) (ng/ml) 487.4 (53%) 112.6 (50%) 402.9% (233.8%, 694.2%)*
T pax () 2.00 (55%) 1.91 (37%) - -
Terminal T1/2 (hr) 13.6 (41%) 10.7 (29%)* 122.5% (93.0%, 161.4%)
CL/F (L/hr) 19.9 (72%) 49.5 (44%) 37.1% (26.7%, 51.5%)*
CL/F (L/hr/70 kg) 16.2 (77%) 43.4 (43%) - -
SC-58635 XU(0-12) (mg) 0.007 (114%)* 0.004 (145%) 166.9% (11.4%, 2451.6%)
SC-62807 XU(0-12) (mg) 31.5 (63%)? 16.9 (45%) 162.3% (90.3%, 291.8%)
*Arithmetic mean ®Ratio based on geometric means XU: Amount excreted in urine
Conclusion:

e Total plasma clearance of SC-58635 after single and multiple dosing was 22% and
63% lower in mildly and moderately hepatically impaired subjects relative to their
matched normal subjects; this difference was statistically significant for the
moderately hepatically impaired group comparison.

e The AUC and C,_,, values were statistically greater for the moderately hepatically
impaired subjects compared to their matched normal subjects.

e Only C_,, was statistically different for the mildly hepatically impaired subjects

compared to their matched normal subjects following multiple dosing.

Reviewer’s comment: Patients with severe hepatic impairment were not studied.

DRUG-DRUG INTERACTIONS

Celecoxib is highly plasma protein bound and extensively metabolized after oral
administration. Previous experiences indicate that NSAIDs may affect the renal function
and alter the pharmacokinetics of drugs that are eliminated mostly by the kidney.
Therefore, the drug-drug interaction studies for celecoxib wer¢ conducted based on
considerations of potential plasma protein binding displacement, inhibition of metabolism
and reduction of renal excretion.

In Vitro Studies (Report M3097243)

Celecoxib was examined for its ability to inhibit cytochrome P450 (CYP) isoform-
specific catalytic activities associated with CYP2C9, CYP2C19, CYP2D6 and CYP3A4.
In vitro interactions were tested by incubating marker substrates with human liver
microsomes in the presence of celecoxib or CYP isoform-selective chemical inhibitors,
providing initial predictive information on the potential for drug-drug interactions.

The Ki values for both celecoxib and isoform selective inhibitors are tabulated below.
The results indicate that :
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. (_Ielecoxib 1s not a potent in vitro inhibitor of CYP2C9, CYP2C19 or CYP3A4, and
has low potential to inhibit the metabolism of substrates mediated by these P450
isozymes.

o Celecoxib appears to be a moderately potent in vitro inhibitor of CYP2D6, though
approximately 10-fold less potent than the known CYP2D6 inhibitor, quinidine.

CYP Isoform Marker Activity Inhibitor Apparent Ki (uM)
CYP2C9 Tolbutamide 4- Celecoxib 44 4
Hydroxylation Sulphaphenazole 0.585
CYP2C19* S-Mepheytoin 4’- Celecoxib 17.8
Hydroxylation Omeprazole 5.64
CYP2D6 Bufuralol 1’- Celecoxib 4.19
Hydroxylation Qunidine 0.466
CYP3A4 Testosterone 63- Celecoxib 106
hydroxylation Ketoconazole 0.0483

Note: Pooled (N = 8) human liver microsomes were used in the study except for CYP2C19.

Reviewer’s comment:

The sponsor concluded that the apparent Ki (4.19 uM or 1.6 ug/mL) for the inhibition of
CYP2D6 by celecoxib is approximately 3-fold higher than clinical plasma concentrations
achieved after 200 and 400 mg/day doses (100 and 200 mg b.i.d., respectively) and,
therefore, celecoxib at the recommended doses is not expected to substantially inhibit the
metabolism of other drugs that are metabolized via the 2D6 isozyme. It should be noted
that elderly subjects (the expected OA population) tend to have higher plasma celecoxib
levels. In study 015, 2 elderly subjects had very high plasma concentrations (steady state
Cmax of 3.2 and 10.2 ng/mL, respectively). Even after excluding these 2 subjects, 4 out
of the 22 (18%) elderly in this study had Cmax greater than the Ki value. Therefore, the
potential for a drug-drug interaction with CYP2D6 substrate in vivo cannot be neglected.

In Vivo Studies:

Fluconazole (Study 072)

Study 072 was designed to examine the effect of two inhibitors (fluconazole and
ketoconazole) on the pharmacokinetics of celecoxib in two parallel groups of healthy
volunteers. The fluconazole group will be discussed first.

Fluconazole has been reported to inhibit the metabolism of CYP2C9 substrate and,
therefore, may also inhibit the metabolism of celecoxib. The fluconazole group was
designed to examine the effect of multiple dosing of fluconazole on the single dose
pharmacokinetics of celecoxib and to assess the safety and tolerability of the
coadministration. Seventeen healthy subjects in fluconazole group completed the study.
On Day 1, subjects received a single dose of celecoxib 200 mg alone. On Days 10 and
19, subjects were administered celecoxib 200 mg as a single dose at the same time as the
fluconazole dose. On Days 4-10, subjects were randomized to receive either fluconazole
200 mg QD or placebo. On Days 13-19, subjects were crossed over to receive the



alternate treatment of placebo or fluconazole 200 mg QD. Plasma concentrations of
celecoxib and its metabolites (SC-60613 & SC-62807) were determined along with urine
excretion of celecoxib and SC-62807 (M2). The detailed study design is glven m
Appendix 1 (p. 121).

Plasma fluconazole concentrations: On Days 10 and 19, mean plasma fluconazole
concentrations reached a maximum of 11.42 (+1.8) ng/mL at 2 hrs postdose and
decreased to 3.57 (£0.9) ng/mL at 72 hrs postdose. Mean trough plasma fluconazole
concentrations ranged from 6.10 to 8.00 ng/mL on Days 7-10 and from 6.41 to 7.68
ng/mL for Days 16-19. A steady state condition could not be confirmed due to a rising
trend in trough levels.

Plasma concentrations and urinary
excretion of celecoxib: The mean plasma
celecoxib concentration-time profiles at
baseline (Day 1) and after
coadministration with placebo or
fluconazole are shown in the figure.
Subjects receiving placebo had mean
plasma concentrations similar to the
baseline values. Coadministration with i dan S
fluconazole resulted in much higher o e

plasma celecoxib concentrations with an increase of 68% in Cmax and 134% in AUC.
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when compared to the placebo treatment. Mean half-life of celecoxib increased from 9.8
to 11.2 hrs. The amount of celecoxib excreted unchanged renally within 72 hrs postdose
increased from < 10 ug to 24 ug (see table below). These results suggested that
fluconazole inhibit the metabolism of celecoxib.

Mean Celecoxib Parameter Values (+SD)

Parameter Celecoxib (Baseline) | Celecoxib + Fluconazole Celecoxib + Placebo
AUC, ,, (ng.hr/mL) 7991.6 +2548.0 16792.9 + 5058.7** 7282.5 £2758.1
AUC,,. (ng.hr/mL) 7731.6 +£2408.5 16496.9 + 5155.7 ** 7054.9 £ 2799.5
AUC,; (ng.hr/mL) 8133.5 £2679.2 17103.8 + 5424.0** 7397.3 +£2819.7
C,.. (ng/mL) 735.3 +289.0 1038.7 + 377.3* 649.0 +£322.0
T e (hrs) 29+13 34116 26+0.38
T, (hrs) 9.8+3.7 11.2 3.1 9.6%25
XUg.72 0 (18) 442 +8.62 23.66 +21.27 751111

*p<0.05; **p<0.001; based on comparison of (celecoxib + fluconazole) vs. (celecoxib + placebo)

Plasma concentrations of metabolite SC-60613: Mean peak plasma concentration of SC-
60613 was reached at 2 hours postdose and was below the level of quantitation (<0.100
ng/mL) at 72 hrs postdose. When compared to the celecoxib+placebo treatment,
celecoxib+ fluconazole treatment resulted in a decrease of 51.5% in Cmax (from 53.2 to
25.8 ng/mL) and 19.3% in AUC,; (from 363.1 to 293.2 ng.hr/mL) (see Table below).
Analysis of variance indicated that there was a statistically significant difference between



coadministration with placebo and coadministration with fluconazole for both AUC and
Cmax (0=0.05).

Plasma concentrations and urinary excretion of metabolite SC-62807: The'rmean
plasma concentration of SC-62807 ieached a maximum at approximately 3 hours
postdose and decreased to <10 ng/mL at 72 hrs postdose. When celecoxib was_
coadministered with fluconazole, mean Cmax decreased appreciably (44%) but there was
not much change in mean AUC,;, or AUC, ;. The amount of SC-62807 excreted in the
urine from 0-72 hours postdose were comparable between the two treatments, however, it
is noted that the excretion rate in the first 24 hours postdose was significantly lower
(18%; p=0.030) for celecoxib+fluconazole (1300+517 wg/hr) than for celecoxib+placebo
(15794559 pg/hr).

Parameter | _Celecoxib (Baseline) | Celecoxib + Fluconazole | Celecoxib + Placebo
SC-60613
AUC, 1,1, (ng.hr/mL) 461.5+118.3 261.1 £ 87.0 ** 348.8 +87.1
AUC,,, (ng.hr/mL) 4469+ 1176 246.4 £ 85.1** 3369+ 873
AUC,,, (ng.hr/mL) 4715+ 1233 2932 £ 81.0** 363.1 £84.7
Coax (ng/mL) 782+304 258+ 9.4 ** 532+19.2
T, (hrs) 24+ 1.1 ' 22107 2.1+ 0.8
T,, (hrs) 94+36 15.7+5.7 11.6 5.7
SC-62807
Parameter Celecoxib (Day 1) Celecoxib + Fluconazole Celecoxib + Placebo
AUC, 4, (ng.hr/mL) 5407.2 £ 1406.9 4990.3 + 1235.1 4887.7 £1226.7
AUC,,  (ng.hr/mL) 5378.4 £ 1401.1 4990.3 + 1235.1 4864.6 £ 1232.1
AUC,. (ng.hr/mL) 5687.5£1168.4 5224.5 + 14123 5085.3 +1286.7
C,.. (ng/mL) 641.9 £3753 2875 £ 121 8% 5043 £235.6
T e (hrs) 31+0.8 39+1.3 30+07
T,, (hrs) 11942 142+58 12.1£3.1
XUg 794 (1g) 47565 + 12058 45946 + 14794 46953 + 13008
**p<0.001
Conclusion:

Coadministration of fluconazole inhibits the metabolism of celecoxib and resulted in an
increase of 60.0% in Cmax and 131.2% in AUC, .

Reviewer’s comments:

1. Tt takes up to 10 days to reach steady state for fluconazole after QD dosing. The 7-
day dosing for this study appeared inadequate to reach steady state fluconazole levels.
2. The decrease in Cmax for metabolites SC-60613 and SC-62807 supports the notion
that fluconazole inhibits the metabolism of celecoxib.

Ketoconazole (Study 072)

Ketoconazole 1s a potent CYP3A4 inhibitor. As part of Study 072, single dose
pharmacokinetics of celecoxib was determined in the presence and absence of steady
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state levels of ketoconazole following 200 mg QD administration. The study design is
similar to that for fluconazole and can be found in Appendix 1 (p. 121) Elghteen healthy
subjects completed the study.

Plasina ketoconazole concentrations: On Days 10 and 19, mean plasma ketoconazole
concentrations reached a maximum of 3.36 (+1.29) ng/mL at 2 hrs postdose and
decreased to 0.01 ng/mL at 72 hrs postdose, which were consistent with published data.
Steady state was reached on celecoxib dosing days (Days 10 and 19).

Plasma celecoxib concentrations:
Following a single dose of celecoxib 200
mg alone, mean peak plasma celecoxib
concentration (538.6 +231.9 ng/mL) was
reached at 2.5 hrs postdose. As shown in the
figure, coadministration of celecoxib with
ketoconazole or placebo gave similar plasma
celecoxib concentration-time profiles.

8C - 38035 PLASMA CONCENTRATION (ag/ml)
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Because one subject (#031) had high plasma
levels of celecoxib before the first celecoxib dose, the mean parameter values for
celecoxib as tabulated below excluded this subject. Based on least square means of log-
transformed parameters, subjects receiving celecoxib with ketoconazole had a 10% higher
mean AUC and a 12% lower mean Cmax when compared to subjects receiving celecoxib
with placebo. The difference was statistically significant for AUC but not for Cmax. The
mean amount of celecoxib excreted unchanged renally remained within the 10-20 g
range following coadministration with ketoconazole.

Mean Celecoxib Parameter Values (SD)

Parameter (n=17) Celecoxib (Baseline) | Celecoxib + Ketoconazole Celecoxib + Placebo
AUC, 1,y (ng.hr/mL) 7699.1 +2184.8 7698.3 £2318.5* 7065.6 +2517.8
AUC, . (ng.hr/mL) 7475.9 £2180.2 7453.7 £2300.3* 6836.5 +2480.5
AUC,,;, (ng.hr/mL) 7914.9 £ 2174.6 7850.5 £2294.0* 7211.0 £2493.5
Coax (ng/mL) 596.5 +231.9 567.4 £320.3 614.9£214.0

T pax (h1s) 25109 35+1.9 2.8+0.9

T, (hrs) 122+26 11.2 £33 11.0+3.6
XUgrm (ug) (n=6) 19.5+233 17.8+£22.6 12.5+£21.9

*p<0.05; based on a comparison of (celecoxib + ketoconazole) vs. (celecoxib + placebo)

Plasma concentrations of metabolites SC-60613 & SC-62807: Based on least square
means of log-transformed parameter values, decreases in C,,, of metabolites SC-60613
(35%) and SC-62807 (37%) and SC-62807 AUC,.,, (10%) after ketoconazole+celecoxib
-were statistically significantly different from placebo coadministration. The 11%
decrease in SC-60613 AUC(0 . did not demonstrate statistical significance. Excretion of
SC-62807 in 72-hour urine after ketoconazole+celecoxib was 17% lower, but not
significantly different from placebo.




Table: Mean (+SD) Parameter Values

Parameter | Celecoxib (Baseline) | Celecoxib + Ketoconazole [ Celecoxib + Placebo
SC-60613 _
AUC, ,,,, (ng.hr/mL) 4576 £ 112.1 333.0 +87.7* 385.04,103.7
AUC,,..(nghr/mL) 4361+ 110.1 3172 % 873 368.6 + 100.6
AUCO_M (ng hr/mL) 487.6 £ 103.9 363.7 + 74.5 41131057
C... (ng/mL) 656+ 18.9 385+ 11.6* 585150
T, (hrs) 22+07 29+08 22+08
T, (hrs) 13.6+45 143 +7.1 120+45
SC-62807
Parameter Celecoxib (Day 1) Celecoxib + Ketoconazole

Celecoxib + Placebo

AUC, 4,1, (ng.hr/mL)

6554.7 £ 17374

4990.3 + 1235.1*

4887.7 + 1226.7

AUC,,,. (ng.hr/mL)

6543.1 +1725.8

4990.3 £ 1235.1*

4864.6 £ 1232.1

AUC, ¢ (ng.hr/mL)

6764.8 +1722.3

5224.5 + 1412.3*

5085.3 £ 1286.7

C,.. (ng/mL) 594.1 £ 286.6 287.5 £ 121.8%* 5043 2356
T e (I1S) 32£1.0 39+13 3.0+0.7
T,, (hrs) 143143 142£58 12.1£3.1
XUp 100 (18) 56342 + 13904 45946 + 14794 46953 + 13008

*p < 0.05 based on a comparison of (celecoxib + ketoconazole) vs. (celecoxib + placebo)

Conclusion:

Based on plasma metabolite data, ketoconazole might inhibit celecoxib metabolism as
well. However, the inhibition was considerably less for ketoconazole than for
fluconazole. These results confirmed the in vitro finding that CYP2C9 was the primary
1sozyme involved in celecoxib metabolism.

Reviewer’s comments:

1. Subject (#031) had high plasma levels of celecoxib before the first celecoxib dose
(Day 1) and, therefore, was excluded from the analysis. The sponsor suspected assay
interferences. It is noted that this subject had consistently high plasma celecoxib
levels after each of the three doses given on Days 1, 10 and 19 and the Cmax for this
subject was about 10-fold that of the mean value. It is also noted that on Days 10 and
19, the pre-dose level for this subject was either near or below the LOQ. Assay
interferences did not seem to fully explain the high celecoxib levels in this subject.
However, including this subject in the analysis did not change the overall conclusion.

2. Ketoconazole might inhibit celecoxib metabolism as well but the inhibition appeared
to be transient in nature (i.e. when ketoconazole plasma concentrations were near the

peak).

Methotrexate (Study 017)

Methotrexate is indicated in the management of severe, active rheumatoid arthritis in
patients who have had insufficient response to, or are intolerant of, other treatments
“including NSAIDs. Urinary excretion is an important route of elimination for this drug.
The primary objective of this study was to determine the effect of celecoxib on the
plasma pharmacokinetic profile and renal clearance of methotrexate (MTX) in
rheumatoid arthritis patients. Fourteen female patients who were on a stable weekly dose




Mean Methotrexate

BEST POSSIBLE COPY

of methotrexate (5-15 mg as a single dose) received a 200-mg dose of celecoxib and
placebo twice daily for seven days and then were crossed over to receive the alternate
treatment for another 7 days. The detailed study design is given in Appendix 1 (p- 128).

The mean plasma celecoxib concentrations after _ 1200

200 mg BID administration for 7 days is @ g 10004

consistent with previous findings. (Because § g -E‘zgg &

interference with celecoxib assay was c § =2 400

encountered in 7 patients due to concomitant 22 .0l

medication, the mean values as shown in the © 0 ‘ ;

figure were calculated from the remaining 7 0 10 20 30

Time, hr

subjects.)

Compared to methotrexate administered alone or with placebo, coadministration with
celecoxib resulted in a slight increase in the mean plasma methotrexate concentrations (as
normalized to a methotrexate dose of 10 mg). The amount of methotrexate excreted
unchanged in the urine was also slightly higher when it was coadministered with

Y celecoxib.

\Ea 25 —o—MTX

S 20 alone Amount of MTX Excreted Unchanged in Urine

g . —B—MTX + N

8 15 Celecoxib MeantSD (ug)

c 10 —A—MTX +

£ Placebo MTX alone 6782+ 1874

a 5

E 0 . : R MTX+Celecoxib 7457 + 2318
0 5 10 15 20 25 MTX+Placebo 6900 £ 2336

Time, hr

The mean (+SD) methotrexate pharmacokinetic parameter values for the three treatments
are tabulated below. The parameter values were similar whether methotrexate was
administered alone or with placebo. A comparison of methotrexate+celecoxib vs.
methotrexate+placebo indicated that mean Tmax was the same for both treatments and
AUC,,,, Cmax and renal clearance were comparable (i.e., the 90% CI of the ratios were
within the 80-125% range).

Methotrexate Mean Parameter Values (£SD) (N=14)

Parameter Day 0 (MTX alone) | . MTX + Celecoxib MTX + Placebo Ratio** & 90% CI
AUC,,," (ng.hr/mL) 85.63 +18.04 9241 £17.75 85.66 +25.18 110.5 100.6-1213
Cmax * (ng/mL) 24.94 + 6.61 26.01 £7.35 24.45+7.19 106.8 92.5-123.4
Tmax  (hr) 1.39£045 1.32 £0.58 1.32 £0.37 -
CL,ena (L/hr) 7.98+2.18 7.94 £ 1.61 797+ 1.19 99.6 90.9-108.3

*Dose normalized (to 10 mg methotrexate)
** Ratio of methotrexate parameter values in %; (MTX+celecoxib)/(MTX-+placebo)

Conclusion: Celecoxib 200 mg BID dosing did not have a significant effect on the
pharmacokinetics of methotrexate.
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Reviewer’s comment:

This 1s a short term study with respect to celecoxib. Since long term use of celecoxib
may affect the renal function there is a potential for reduced clearance of methotrexate
after chronic use of celecoxib.

Lithium (Study 038)

Lithium is eliminated via renal excretion. NSAIDs such as indomethacin and piroxicam
have been reported to increase steady-state plasma concentrations of lithium. Lithium
levels of 1.5-2.5 mEq/L have been associated with mild to moderate adverse reactions
(diarrhea, vomiting, drowsiness, muscular weakness and lack of coordination). It is
considered a safe measure to maintain lithium level in patients below 1.5 mEq/L (~10.4

pg/mL).

This study assessed the effect of coadministration of celecoxib 200 mg BID on the
steady-state pharmacokinetics of lithium, administered as controlled-release Eskaith® 450
mg BID. The study also assessed the effect of coadministration of controlled release
Eskaith on the steady-state pharmacokinetics of celecoxib. Twenty-four healthy subjects
completed the study. Subject received three treatments in a crossover fashion: Eskaith®
CR 450 mg BID plus celeé¢oxib 200 mg BID, Eskaith” CR 450 mg BID alone and
celecoxib 200 mg BID alone. The detailed study design is given in Appendix 1 (p. 132).

Effect of celecoxib on lithium pharmacokinetics: Mean serum lithium levels were
higher when lithium was coadministered with celecoxib. The highest serum level for any
subject was 1.436 mEq/L (3 hours after the last dose

of lithium+celecoxib in Subject #20). There were i ! L
.. . . J i+Cele
statistically significant differences between treatments 5 | 0.8 —@—1 alone
for mean AUC, ,,, 2 5 00
AUC, 4, and Cmax with values being higher for EE 04
subjects receiving lithium-+celecoxib than lithium & 02 .
alone. Mean renal clearance was 13% lower when 0 ;
lithium was coadministered with celecoxib. Ratios of 0 20Time hr4°
mean pharmacokinetic parameters and their 90% '
confidence intervals are tabulated below.
Lithium Mean Parameter Values (x SD)
Parameter Lithium+Celecoxib Lithium alone Ratio' (%) 90% CI
AUC,,, (mEq.hr/L) 10.28 +2.08 8.82+1.92 116.7* 1119 - 121.7
AUC, ., (mEq.hr/L) 27.61£6.72 2358 £6.11 117.6* 113.3-122.0
Cmax (mEq/L) 099 £0.19 0.85+0.18 115.9* 108.6 - 123.6
Tmax (hr) 4471240 3.63 £2.65 123.1 -
CL,.. (L/n) 1.16 £ 025 133+032 87.3* 81.3-93.9
Urinary Excretion 543 +£0.86 5.10+0.82 106.6 -
~Rate, 0-24 hr (mg/hr)

'Ratio: (Lithium+celecoxib) vs. lithium alone; *Significant difference (p<0.05)
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Effect of lithium on celecoxib pharmacokinetics: Mean plasma celecoxib
concentrations were higher for the first 6 hours postdose when celecoxib was ,
coadministered with lithium than when it o

1000
was administered alone. Plasma 800
concentrations were comparable thereafter 600
between the two treatments. The mean

——Cele+li
—E}—Cele alone

Mean Plasma
Celecoxib Conc,
ng/mL

400
pharmacokinetic parameter values for the 200 ¥
two treatments, their ratios and the 0 :
corresponding 90% confidence intervals are 0 20 40

tabulated below. There are no statistically Time, hr
significant differences between the two
treatments (p>0.05).

Celecoxib Mean Parameter Values (+SD)

Parameter Celecoxib + Lithium Celecoxib alone Ratio 90% CI
AUC 45 (ng.hr/mL) | 8932+ 4113 8696 £ 3611 102.2 96.4-109.5
Cmax (ng/mL) 996.1 + 385.8 850.7 £296.0 115.2 101.5-130.9
Tmax (hr) 24+0.8 28+1.0 85.8 -
Conclusion:

¢ Coadministration of lithium with celecoxib 200 mg BID increased (17%) mean serum
lithium concentrations which is similar to other NSAIDs.

* Celecoxib AUC was not significantly altered by coadministration of lithium
carbonate.

Tolbutamide (Study 051)

Tolbutamide, a sulfonylurea antidiabetic agent, is metabolized by CYP2C9. This study
examined the single-dose pharmacokinetics of tolbutamide in the presence of celecoxib.

Sixteen healthy subjects participated in the study. On Day 0, after an overnight fast,
subjects received a single oral dose of tolbutamide 1000 mg. Subjects were randomized
to receive either celecoxib 200 mg BID or placebo BID on Days 2-7, then crossed over to
the alternate treatment on Days 10-15. On Days 8 and 16, after an overnight fast,
subjects received tolbutamide 1000 mg with the morning dose of celecoxib or placebo.
The detailed study design is given in Appendix 1 (p. 140).

Celecoxib plasma concentrations: In this study, the mean AUC) 5 Comoand T,
values for celecoxib were in agreement with those reported in previous studies (AUC
8232.943324.6 ng/mL*hr; Cmax: 1269.84516.9 ng/mL; Tmax: 3.1+1.5 hrs).

0-12hr-

Tolbutamide: When tolbutamide was administered alone, mean plasma concentrations
peaked at approximately 2 hours postdose for tolbutamide (117.3 1g/mL), 4 hours
postdose for both carboxytolbutamide (5.65 1g/mL) and hydroxytolbutamide (1.76
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ug/mL). At 48 hours postdose, the plasma concentrations for tolbutamide and its
metabolites were very low (1.51 pg/mL for tolbutamide and below the quantitation limit
for the metabolites). As shown in the figure below, similar profiles were observed when

tolbutamide was administered with celecoxib 200 mg BID or placebo BID. -

Tolbutamide

Carboxytolbutamide

Hydroxytolbytamide

CARNOXYTOLAUTAMIDK CONC (mapmt.)

e €

HYRMORYTOLAITAMIDK (NN regink)
13

The mean pharmacokinetic parameter values for all treatments are tabulated below.

Mean Parameter Values (£SD)

Parameter

Tolbutamide alone

Tolbutamide + Placebo
BID

Tolbutamide + Celecoxib
BID

Tolbutamide

AUC,. 45 (g/mL*hr)

1504.87 +339.4

149338 £ 34231

1464.93 * 324.96

Coax (ug/mL) 129.88 +22.10 131.00 £25.5 127.58 + 19.40
T ax (hr) 23+13 2311 24+13
XUg s ne (18) 1059.9+ 383.7 1004.9 £ 303.0 1113.7 +389.7
Carboxytolbutamide
AUC, 4, (ug/mL*hr) 72.13 £11.55 70.94 + 14.42 68.97 £ 13.02
Crnax (1g/mL) 599 +£1.40 595+ 148 574 £1.55
Toax (hI) 3.7 1.1 3.5+0.90 37+1.1
XUgs b (18) 632566 * 141033 642153 + 118408 636474 £ 110193
Hydroxytolbutamide
AUC, 4, (ug/mL*hr) 21.78 £2.98 21.71 £3.67 20.66 +4.24
Coax (ug/mL) 1.85+0.45 1.84 +0.42 1.74 £ 0.52
T nax (hr) 3.6 1.5 31£1.0 3.6+0.73
XUgagn™ (18) 126560 + 31879 124798 + 26077 127238.0 £

* Amount excreted in the urine from 0-48 hrs.

Following administration of celecoxib 200mg BID, the mean pharmacokinetic parameters
of tolbutamide and its major metabolites, carboxytolbutamide and hydroxytolbutamide,
were generally within 10% of values observed in the presence of placebo. Analysis of
variance indicated no statistically significant treatment effects for Cmax, AUC,_,,, and
XUggh- (See table below for ratios of treatment means and the corresponding 95%

confidence intervals.)

Ratio* of Least Square Means and the Corresponding 95% CI

Parameter

Tolbutamide

Carboxytolbutamide

Hydroxytolbutamide

AUC 45, (ug/mL*hr)

98.42

97.46

94.46




_ (93.99, 103.06) (9433, 100.71) (89.13, 100.11)

C,.. (ug/mL) 97.97 96.22 92.77
(92.53, 103.74) (89.21, 103.77) . (86.05,100.01)

XUqasr, (142) 110.57 99.65 102.51-
(87.18, 140.24) (89.87, 110.50) (91.39, 114.99)

*Ratio based on (tolbutamide+celecoxib) vs. (tolbutamide+placebo)

Conclusion:

Administration of celecoxib 200 mg BID with tolbutamide did not significantly alter the
single-dose pharmacokinetic profiles of tolbutamide and its major metabolites,
carboxytolbutamide and hydroxytolbutamide, as compared to those observed in the
presence of placebo.

Comments: This study was conducted in healthy subjects and, therefore, no
pharmacodynamic measurements were taken.

Warfarin (Study 040)

Warfarin, an anticoagulant, is highly protein bound and is primarily metabolized by CYP
2C9. The primary objective of this study was to assess the effect of multiple doses of

celecoxib on prothrombin time (PT) and warfarin pharmacokinetics in subjects stabilized
on warfarin.

Twenty-four healthy subjects participated the study. Warfarin dose was titrated for each
individual to a target range of prothrombin time (Days -7 to -3). The individual dose was
stabilized and ranged from 2 to 5 mg QD (Days -2 to 0). Subjects were then randomly
assigned to one of the two groups to receive either celecoxib 200 mg BID or placebo BID
concomitantly with warfarin (Days 1-7). The detailed study design is given in Appendix
1 (p. 146).

Mean trough celecoxib concentrations ranged from 362-563 ng/mL. There was no
significant day effect on celecoxib trough levels from Days 6-8, indicating steady state
had been reached by Day 7.

Prothrombin time: As shown in the figures below, the mean prothrombin times as
measured pre-dose and 11 hours postdose were similar between the two treatment groups
(warfarin + celecoxib and warfarin + placebo). During the randomization period (Days 1-
8), mean prothrombin times in both treatment groups gradually decreased (see figures and
table below). Taking the values on Day 1 as the baseline, the changes in prothrombin
time on various days (Days 2-8) were calculated for each individual. A repeated
measures analysis did not detect a significant difference in the mean prothrombin time
-change between the two treatments (p>0.3).
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Figure: Mean Prothrombin Times on Various Days (a) pre-dose, and (b) 11 hours post-dose
i — warfarin + celecoxib;
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(a) Pre-Dose

----- warfarin + placebo

Table: Mean Prothrombin Times on Days 0, 1,7 & 8

(b) 11 hrs Postdose

ORq

Treatment Day Warfarin + Placebo Warfarin + Celecoxib
Pre-dose 11 hrs Postdose Pre-dose 11 hrs Postdose
0 16.95 +1.54 16.62 £ 1.97 17.97 £2.59 16.58 +2.21
1 16.31 £1.69 16.38 £2.23 16.28 £2.16 16.53 £2.36
7 15.59 +2.92 1579 £3.21 1552 +2.88 15.63 +3.04
8 14.94 +2.61 - 15.03+£2.36 -

Warfarin pharmacokinetics: Stereospecific assay was performed to determine the
plasma concentrations of both R- and S-warfarin. For easy assessment, the
concentrations were normalized to a warfarin dose of 1 mg. As expected, the
concentrations of the R-enantiomer were greater than those of the S-enantiomer.

(a) R-Warfarin

(b) S-Warfarin

' '
T 1

10 15

Time, hr
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25
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200
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10 15 20 25
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Day 0 —8—W+P, Day 7
Day 0 —¢—W+C, Day 7

The dose-normalized mean pharmacokinetic parameter values (+SD) of R- and S-

warfarin for Days 0 and 7 are tabulated below. Ratios of the least square means (warfarin

+ celecoxib vs. warfarin + placebo) and the corresponding 95% confidence intervals for
both AUC and Cmax are also presented. Warfarin pharmacokinetics were comparable
between the two treatment groups prior to the coadministration phase as evidenced by the
Day 0 results (p>0.8). The Day 7 results indicated that there were no statistically
significant differences between the two treatments (p>0.2).

Table: Mean Parameter Values (1SD) for Warfarin
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Parameter R-Warfarin S-Warfarin

(Warfarin + (Warfarin + (Warfarin + (Warfarin +
Placebo) group Celecoxib) Group | Placebo) group, . Celecoxib) Group
Day 0 -
AUC,, (nghr/mL) | 3818.7 + 1403.6 3737.9 £ 810.55 2441.0 £ 986.5 2338.7 + 7442
Cmax (ng/mlL) 205.8 +£79.7 196.9 + 38.7 139.8 £ 53.9 135.0+£ 343
Tmax (hr) 34108 43+39 24+12 26t14
Day 7
AUC,,, (ng.hr/mL) 3588.0 £914.2 3853.4+7104 2475.2 + 685.7 2485.0 + 846.9
Cmax (ng/mL) 215.1+£95.7 207.9 £ 38.2 152.0 £ 77.0 137.9 £ 30.44
Tmax (hr) 35+0.7 3615 26+ 1.1 32+16
Table: Ratio of least square means and 95% confidence intervals
Parameter [ Day 0 l Day 7
R-Warfarin

AUC,,, (ng.hr/mL)

101.7 (79.2, 103.9)

107.7 (94.6, 122.1)

Cmax (ng/mL)

100.6 (78.1, 129.8)

101.6 (89.1,116.6)

S-Warfarin

AUC,,, (ng.hr/mL)

97.1 (72.6, 128.7)

101.7 (92.4,112.2)

Cmax (ng/mL)

99.1 (77.0, 127.6)

99.0 (85.8, 114.4)

Conclusion:

Coadministration of celecoxib 200 mg BID did not significantly alter the steady-state

pharmacokinetics of warfarin nor did it have significant effect on the prothrombin time in
subjects taking warfarin 2 to 5 mg QD.

Glyburide (Study 039)

Glyburide, a second generation oral sulfonylurea hypoglycemic drug, is highly protein
bound and has a small volume of distribution. The objective of this study was to
determine the effect of multiple doses of celecoxib 200 mg BID on the steady-state
pharmacokinetic and pharmacodynamic profile of glyburide in subjects with type II non-
insulin dependent diabetes Mellitus (NIDDM).

Twenty-one patients on a glyburide regimen of 5 mg QD or 10 mg BID for at least three
months completed the study. On Days 1-7, patients were randomized to receive
glyburide with either celecoxib 200 mg BID or placebo BID. On Days 12-18, subjects
were crossed over to receive glyburide and the alternate treatment of either celecoxib or
placebo. Blood glucose and insulin levels and plasma concentrations of celecoxib and

glyburide were determined on various days. The detailed study design is given in
Appendix 1 (p. 150).

- Celecoxib plasma concentrations: The trough celecoxib levels on Days 4-7 and 15-18

showed no significant day effect, indicating steady state levels were reached. The -
celecoxib AUC and Cmax values for the glyburide 5 mg QD and 10 mg BID dose groups
(tabulated below) were comparable to previously observed values. (The 10 mg BID dose
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group had a 19% higher Cmax and AUC than the 5 mg QD dose group.)

Mean celecoxib parameter values (£SD)

Parameter* Glyburide Smg QD Glyburide 10 mg BID
n=10 n=14
AUC, ,,,, (ng/mL*hr) 8177.7 (3965.1) 9748.1  (6289.2)
AUC, ,,,, (ng/mL*hr) 16240.0 (8244.8) -
Crax (ng/mL) 1211.0 (373.3) 14359  (767.0)
T (hr) 6.73 (7.13) 2.50  (0.76)
2.53**  (0.84)

*The parameter values were based on profiles of 0-12 hours postdose for the 10 mg BID group
and 0-24 hrs for the 5 mg QD group.
**(Calculated by excluding 2 subjects who had a very long Tmax.

Effect of celecoxib on glyburide pharmacokinetics: The mean plasma glyburide
concentration-time profiles were similar (difference<10%) for the glyburide 10 mg BID
group whether glyburide was coadministered with placebo or celecoxib. For the 5 mg
QD group, mean plasma concentrations were higher up to 3 hours postdose when
glyburide was coadministered with celecoxib, but the opposite was observed between 6-8

hours postdose.

Mean pharmacokinetic parameters (+SD) are tabulated below for the glyburide 5 mg QD
and 10 mg BID groups. The differences in the mean Cmax and AUC between the two
treatment groups (glyburide + celecoxib vs. glyburide + placebo) for either glyburide
dose were within 10% and were not statistically significant as evidenced by the 95% CI
values. (Note: The power for detecting a 20% difference was low.)

Mean glyburide parameter values (xSD)

Parameter Glyburide Smg QD  (n=7) Glyburide 10 mg BID (n=14)
Placebo Celecoxib Ratio* (%) | Placebo BID | Celecoxib Ratio* &
BID 200 mg BID | & 95% ClI 200 mg BID 95% CI
AUC, 151 1011.24 1023.5 105.3 2117.1 2183.6 103.4
(ng/mL*hr) (444.2) (291.9) (81.2,136.7) (752.7) (781.3) (92.6, 115.6)
AUCq 44 1227.1 1264.6 105.7 - - -
{ng/mL*hr) (506.3) (371.8) (84.2,132.8)

Croax 172.63 157.39 91.3 340.7 363.4 108.4
(ng/mL) (66.0) (53.4) (66.1, 126.3) (130.2) (111.8) (93.1,126.1)
T ax (hr) 5.14 4.58 - 2.43 2.64 -

(1.95) (1.81) (1.65) (2.80)

*(glyburide + celecoxib) / (glyburide + placebo)

By combining all subjects in this study and using the glyburide dose-normalized
parameter vaiues, the analysis indicated that there was no statistically significant
difference between the two treatments (coadministration with celecoxib and

* coadministration with placebo) at a power of > 0.80.

Blood glucose concentrations: The treatment group receiving celecoxib had comparable
‘baseline (Day 0) blood glucose concentrations to that receiving placebo. This was true
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for both glyburide dose groups. The blood glucose levels as determined on Days 7 and
18 were used to estimate the area under the blood glucose concentration-time curve
(AUC), peak glucose concentration (Cmax) and time to peak (Tmax). for the two -
treatment groups after coadministration. The mean parameter values for both glyburide
dose groups are tabulated below. An analysis of variance indicated that the two
treatments were not statistically significantly different in both AUC and Cmax (a=0.05).
(The power for detecting a 20% difference for both AUC and Cmax was >0.8.)

Mean Blood glucose parameter values (+SD)

Parameter Glyburide 5 mg QD Glyburide 10 mg BID
Placebo Celecoxib Ratio' (%) & | Placebo BID Celecoxib Ratio' (%) &
BID 200 mg BID p-Value 200 mg BID p-Value
AUCy 151 1766.9 1891.3 100.6 2740.6 28492 102.0
(mg/dL*hr) (£594.7) (£425.9) (£0.862) (£737.1) (+985.6) (£0.723)
AUCq 44, 3512.1 35414 95.9 - - -
(mg/dL*hr) (£1094.8) (£839.2) (£0.171)
Crax 2423 244.6 95.3 3252 327.7 98.7
(mg/dL) (£59.0) (£40.2) (£0.165) (£49.7) (£92.8) (£0.786)
T 1.01 1.44 - 1.86 2.08 -
(hr) (£0.015) (£0.533) (£0.86) (£1.33)
Cive 144.5 135.6 - - - -
(mg/dL) (+44.8) (#32.7)

'(glyburide + celecoxib)/(glyburide + placebo)

Plasma insulin concentrations: Plasma insulin concentrations fluctuated appreciably
within a 24-hour time period, ranging from approximately 10 to 80 U/mL. Again,

AUC, Cmax and Tmax for the two treatment groups (glyburide+celecoxib and

glyburide+placebo) were estimated from the plasma concentration-time profiles. The
mean parameter values are tabulated below. Although the differences between the two

treatments were not statistically significant (p>0.05), the power for detecting a 20%
difference was low (<0.8).

Parameter Glyburide 5 mg QD Glyburide 10 mg BID
Placebo Celecoxib | Ratio' (%) & | Placebo BID Celecoxib Ratio' (%) &
BID 200 mg BID p-Value 200 mg BID p-Value
AUC, 104, 356.6 405.5 104.7 432.7 484.1 107.6
(pU/mL*hr) (195.9) (265.3) (0.603) (311.4) (353.6) (0.449)
AUC 44 653.2 732.5 104.1 - - -
(pU/mL*hr) (291.2) 417.1) (0.684)

Con 79.68 83.01 98.6 67.84 72.69 1043
(U /mL) (52.11) (65.18) (0.849) (42.95) (50.02) (0.720)
T a 3.51 2.01 - 2.64 2.86 -

(hr) (5.07) (0.58) (1.74) (1.87)
C,. 10.86 12.13 - - - -
~(pU/mL) (8.78) (4.95)

'(glyburide + celecoxib)/(glyburide + placebo)

Conclusion:
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_Coadministration of celecoxib 200 mg BID with either glyburide 5 mg QD or 10 mg BID
in subjects with Type II non-insulin dependent diabetes mellitus did not appear to alter
the pharmacokinetic and pharmacodynamic profiles of glyburide.- :

Reviewer's comments:

1. The patients in this study did not seem to have their blood glucose levels under
control. High values were observed during the study. Therefore, the pharmacodynamic
results are unreliable for evaluation of drug-drug interactions.

2. Figures 1, 2, 3 in Study Report #N49-97-06-039 was plotted using time as a
categorical variable (instead of as a continuous variable).

Phenytoin (Study 050)

Phenytoin, an antiepileptic drug, is metabolized via CYP2C9. Optimum control without
clinical signs of toxicity occurs within the narrow range of serum levels between 10 and
20 pg/mL. The primary objective of this study was to determine the single-dose
pharmacokinetics of phenytoin in the presence of multiple doses of celecoxib or placebo.
The study tested these parameters through the single dose administration of phenytoin to
subjects before receiving celecoxib, and again after steady-state blood levels of celecoxib
‘had been achieved. Sixteen healthy subjects completed the study. The detailed study
design is given in Appendix 1 (p. 158).

Plasma celecoxib concentrations: The mean plasma celecoxib concentrations reached a
maximum of 1105 (£456) ng/mL at 2.3 (£0.95) hours postdose with a mean AUC,,,,, of
6625 (£2490) ng.hr/mL. These values were similar to those reported previously.

Plasma phenytoin and metabolite concentrations: When phenytoin was administered
alone (Day 0), mean plasma phenytoin concentrations reached the highest (2.79 ug/mL)
at 11.4 hours postdose and decreased to 2.15 ng/mL at 24 hours postdose with an AUC
of 53.9 ug hr/mL. When phenytoin was
coadministered with placebo, the mean plasma
phenytoin concentration profile closely followed
the Day 0 profile. After coadministration of

g e phenytoin with celecoxib, the mean plasma
B phenytoin concentrations were generally higher
;' than the Day 0 values. Most of the plasma samples

----- T “ "+ had parahydroxyl metabolite concentrations below
the lower limit of quantitation and, therefore, no
further evaluation on the metabolite was made.

0-24

XNTRATION tmegimis

The mean plasma pharmacokinetic parameter values are tabulated below. The 95%
confidence intervals for AUC and Cmax indicated that there were no statistically
significant difference between the two treatments (phenytoin + celecoxib vs. phenytoin +
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placebo). However, the mean Tmax was shorter for subjects receiving celecoxib (8.6 hrs
vs. 11.6 hrs).

Mean Plasma Phenytoin Parameter Values (+SD) (n=16) —

Parameter Phenytoin + placebo Ptenytoin + Celecoxib | Ratio 95% CI
AUC, 54 (eg/mL*hr) 53.75+ 15.46 55.55+13.97 104.2 95.3-113.9
Coax (ug/mL) 2.8710.82 2.92+0.76 102.1 9397111.1
T ax (1) ‘ 11.6 £6.9 8655 - -

Conclusion: Coadministration of celecoxib did not alter the single-dose pharmacokinetic
profile of phenytoin as compared to that observed in the presence of placebo.

Comments:

1. Assay method and method validation for plasma parahydroxyl metabolite were not
provided.

2. Urine data for both phenytoin and parahydroxyl metabolite were not submitted.

POPULATION PK ANALYSIS IN OA AND RA PATIENTS

The objectives of this population PK analysis were to characterize the celecoxib
pharmacokinetics in OA and RA patients and to investigate fourteen covariates on their
influences on the apparent volume of distribution (V/F) and plasma clearance (CL/F) of
celecoxib. The analysis utilized data from OA or RA patients receiving celecoxib 50,
100, 200 or 400 mg BID in two clinical trials. Each patient had three blood samples
drawn (each one hour apart) 7 to 28 days after the first dose with the blood sampling time
varying from patient to patient. A total of 326 plasma concentrations were obtained from
110 patients. Tables 1-3 in Appendix 1 (p. 162) present the sample size by study and
dose, and descriptive statistics of the covariates for these patients.

Model: A steady-state one compartment model was used to fit the pharmacokinetic data
with the NONMEM program. The covariate analysis identified race and body weight as
influential factors on CL/F. None of the covariates investigated were found to be
influential on V/F. The final model is presented in Appendix 1 (p. 163).

Results: The pharmacokinetic parameter estimates and variabilities are tabulated below.

Parameter Ka (8),hr' | V/IF (8,),L CL/F, L/r Covariates for CL/F
Caucasian(6,) Black (6,) Others (6;) | Weight (6,)
Estimate + SE | 0.372+0.082 141 + 35 347+%22 0.442+0.070 | 0.389+0.109 | 0.831+0.236
%CV* - 46.6 50.3 -
S (WCV)** 33.2

*Intersubject variability

**Intrasubject variability

The population mean estimate for V/F was 141 L with an interpatient coefficient of
variation (CV) of 47%. For CL/F, the population mean estimate for Caucasians at a
median weight of 81.4 kg was 34.7 L/hr. The model estimates a 56% reduction in CL/F
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for Blacks and a similar reduction for other non-Caucasians. However, the results for
other non-Caucasians are based on data from only three patients. Increases in CL/F were

nearly proportional with body weight. The interpatient CV for CL/F was approximately
50%. I

Reviewer’s comments:

The following comments have been concurred by Dr. He Sun, the Pharmacometric node
of DPEIIL.

1. Regarding the study design:
a. The 3 blood samples collected within a patient were each taken one hour apart. It
is noted that most of the samples were collected 1-5 hours postdose. There were only
27 blood samples collected at or after 8 hours postdose, which were from 10 out of
the 110 subjects. Because of the paucity of data at the terminal phase, estimate of
CL/F and determination of covariates for CL/F are unreliable. It would have been
more advantageous to take three samples from each individual at various
absorption/disposition phases. (It is noted that the parameter estimates obtained from
this population analysis imply a population mean T1/2 of 2.8 hrs for Caucasians.
This is much shorter than the estimates from other studies with dense sampling.)

Since this analysis is not of much value, this leaves the sponsor with limited data in
‘OA and RA patients

b.  For each dose taken, we suggest that meal time be recorded in two ways: the
time elapse from last meal and from the following meal. This way meal times close
to the dosing time will be captured.

2. Regarding the PK model: A one compartment model was used for the analysis but
the drug conforms more closely to a two-compartment model.

POPULATION PK/PD ANALYSIS

The sponsor derived a population pharmacokinetic/pharmacodynamic (PK/PD) model to
describe the dose-concentration-response relationship for celecoxib analgesia in
postsurgical dental patients. In an independent effort, this reviewer also conducted a
population PK/PD analysis with Dr. Raymond Miller of Pharmacometrics to characterize
the analgesic efficacy of celecoxib in a dental pain trial. The approach employed in both
analyses is based on the work of Sheiner”, Mandema and Stanski®, and Sheiner et al.?.
This methodology deals with the complexities associated with analgesia trials: a) repeated
measurements, b) ordered categorical responses, and ¢) nonrandom censoring due to
patients taking rescue medication if their pain relief is insufficient.

The sponsor included four dental pain trials in their analysis while this reviewer only had
data from one trial (Study 025) at the time of the analysis (IND stage). In the dental pain
studies, patients received a single dose of placebo or celecoxib after third molar
extraction and blood samples and pain scores were collected at various times up to 24
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hours postdose. Remedication was not allowed until 1 hour postdose and no pain scores
were taken after patients remedicated. The sample size, dose and the sampling times for
each study are given in Appendix 1 (p. 164). NONMEM software was used in both
work. =

PK Model _

There are major differences in the PK models developed by the sponsor and this reviewer.
In the analysis, this reviewer also attempted to identify covariates and CL and volume of
distribution for the central compartment (V) were found to vary with body weight. The
models and parameter estimates are shown in Appendix 1 (p. 165).

PD Model

The PD model consisted of modeling the probabilities of remedication and the various
degrees of pain relief (PR) based on the methodology first presented by Sheiner et al and
later elucidated by Mandema et al. Parameter estimates for the PD model were obtained

by maximum likelihood. The pertinent concepts involved in the analysis is described
below:

For an individual with 2 remedication time T and pain relief scores of Y = (Y, Yy..,YY
where Y, denotes the pain relief score at time t, the likelihood as denoted P(T,Y) is given
by the following equation:

P(T,Y) = [P(T,Y [n) P)dn = [P(TI Y, P(YIm) Pmydn (1)

where 7 is a vector of subject specific random effects, assumed to be multivariately
normally distributed with mean zero and variance Q. The likelihood is factored out in
two terms, one related to pain relief, P(Y | 1), and one related to the remedication
behavior conditional on pain relief, P(T l Y,n). The model for these two terms are
described separately in the following sections.

Model for Pain Relief, P(Y / n): Pain relief is an ordered categorical variable with values
of 0 (no relief) to 4 (complete relief). For an individual, the probability that Y, is no less
than the score m (m=1, 2, 3 or 4) is related to the placebo effect and drug concentration as
shown by the following model:

logit{P(Y,>m|n)} = f(m,t)+£(C,)+L(tmy )

where f; is a function describing the placebo effect, f, is a function describing the drug
-effect, f; is the random effect scaling function, and 1, is a random individual effect

determining the individual sensitivity. The logit transform ensures probabilities between
0 and 1.



Model for Remedication, P(T / Y,n) - Survival model: The probability that a patient
remains in the study at least to time t is described by the survival function, S(t), which is
related to the hazard function, A(t), as shown below:

P(T>t ] Y,m) = S(t) = exp( -/ 'x(t)dt ) (3)

The probability of remedication for an individual in the time interval (¢, 1+ ;] given they
were still in the study in the previous time interval (z.J, ] is given by the equation:

t
P(T=t [T>t, Y, =m) = 1- S@)/S(t,) = 1- exp [-] At l Y, =m)dt] @)
t
-1
This leads to the following equation that describes the probability of having a
remedication time, T, given a set of pain relief score of Y and individual sensitivity of n:

PTIY,m) = P(T=t [T2t, Y, m) - 1T (I-P(T=s | T25, Y, m) ] (5)
This model implies that the probability of remedication for a patient in a given time
interval depends only on the most current PR score and the duration of time in the study.

By employing an appropriate hazard function, the observed remedication data are fitted to
equation (4) to yield the parameter estimates.

A comparison of the sponsor and this reviewer’s PD models and parameter estimates is
given in Appendix 1 (p. 166).

Results

The parameter estimates for pain relief and remedication are presented on page 166. The
sponsor indicated that a separate effect compartment was not necessary (i.e., large Keo)
and that a simple Emax model was sufficient for modeling the drug effect. These were
consistent with our findings during model development. In both analyses, EC,, was
estimated to be close to 500 ng/mL.

A notable difference in the two results is that the sponsor’s analysis yielded a higher
Emax (9.68 vs. 6.67). This discrepancy probably resulted from the differences in both the
data sets and PK/PD models used in the two analyses. On the other hand, differences in
survival analysis results reflected differences in data set since the same model was used in
both analyses. The sponsor’s data set appears superior to this reviewer’s in that it had a
larger sample size (4-fold) and wider range of doses (25, 50, 100, 200 & 400 mg vs. 25,
50 & 200 mg). The following section presents the sponsor’s simulation results based on
the pain relief and survival model parameter estimates.

Placebo and drug effects: The relative contribution of the placebo and drug effects on the
population mean PR scores are illustrated in the following figure. At low doses, the drug
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effect greatly diminished after 12 hours and the pain relief scores were similar to those for
the placebo.
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Adequate pain relief and perceptible pain relief: The remedication model suggests that
patients with at least a moderate level of pain relief (PR>2) have a low probability
(<0.10) of remedicating. Therefore, a Prob(PR>2)>0.75 was used to assign a patient as
having adequate pain relief and, similarly, a Prob(PR>1)>0.75 was used as an indicator of
perceptible pain relief. The onset time was defined as the time associated with 50% of
the patients having a perceptible pain relief.

A Monte Carlo simulation study was performed to simulate the percentage of patients
with perceptible and adequate pain relief (left panel). The contour plot of the dose-time-
response surface for the percentage of patients with adequate pain relief is also presented
(right panel).
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‘The results suggest that the time of onset of perceptible pain relief is <1 hour at celecoxib
doses 2100 mg. Peak percentages of patients with adequate pain relief are achieved in
‘approximately 4 hours and range from 32% to 62% for 50 to 400 mg celecoxib,
respectively. As shown in the table below, the model predicts that every doubling of the
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dose between 50 to 400 mg may result in a 10% increment in the percentage of patients
having adequate pain relief at 4 hours postdose.

Table: Estimates (90% CI) Onset Time and Percent of Patients with Adequate Pain Relief -

Dose Onset Time Percent of Patients with Adequate Pain Relief
(mg) (hr) 1 Hr 4 Hr 12 Hr
0 11.1 3.32 15.6 29.8
(6.66 - 15.4) (2.31-522) (12.5-19.1) (25.4-34.3)
25 1.96 7.84 259 318
(0.990 - 13.8) (4.65-152) (19.6 - 37.5) (27.4-37.1)
50 1.36 9.46 31.8 34.0
(0.796 - 2.90) (5.80-22.1) (23.3-48.9) (29.6 - 42.6)
100 0.996 14.7 425 42.0
(0.681 - 1.76) (7.72-323) (28.7-61.9) (33.0- 53.6)
200 0.821 20.6 52.1 49.7
(0.586 - 1.29) (10.3 - 44.9) (35.8 - 73.0) (39.7 - 65.5)
400 0.700 29.2 61.7 59.5
(0.538 - 1.01) (142 -59.7) (43.7 - 81.9) (47.0 - 76.8)
Conclusion:

The 200 mg dose resulted in a ~50% of patients having adequate pain relief at 4 hours
postdose. Based on efficacy, the 400 mg dose is superior to the 200 mg dose in the dental
pain model. .

References:
1. Sheiner, L.B. A new approach to the analysis of analgesic drug trials, illustrated with
bromfenac data. Clin Pharmacol Ther 56(1994): 309-322.
2. Mandema, J.W., and Stanski, D.R. Population pharmacodynamic model for ketorolac
analgesia. Clin Pharmacol Ther 60(1996): 619-635.
3. Sheiner, L.B., Beal, S.L., and Dunne, A. Analysis of nonrandomly censored ordered
categorical longitudinal data from analgesic trials. JASA 92(1997): 1235-1244.

Reviewer’s comments:
1. Regarding the data set: Patients had two third molar teeth extracted in studies #25
and 27, while only one third molar extracted in studies 70 and 005. Is it reasonable to

combine the four studies in the PK/PD analysis given that the time course of pain may

be different and therefore, the placebo effect may not be the same?

2. Regarding the PK Model:

a. A one-compartment model was used in the population PK analysis. This reviewer
had plotted several PK profiles on semi-log scale which revealed a two-compartment
model would be more appropriate. The sponsor should explain.

b: 'V and Kel were assumed to vary with dose in such a way that CL/F remained constant

over the dose range of interest (Vol. 1.103, p.127). The sponsor should provide .
supporting data.
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c.. Itis unclear whether plasma concentrations for the 400 mg were overpredicted to a
greater extent than those for the 200 mg dose since the plots are in log scale (Vol.
1.103, p. 145). :

3. Regarding the PD Model:
It 1s stated that preliminary modeling suggests that the placebo response continue to
increase with time (Vol. 1.103, p. 130). The supporting evidence should be provided.

In addition, the evidence that intersubject variability in pain relief increases with time
(f(t) = t ) 1s also needed.

b. The probability of remedication at various time intervals for placebo appears to be
overpredicted by the model (Vol. 1.103, p. 146). The sponsor should explain.

4. Although the 400 mg dose was more efficacious in the dental pain model, the sponsor
1s not seeking approval for this dose.

BIOEQUIVALENCE

a. Commercial Capsules (100 mg & 200 mg) and Phase III 100 mg Capsules (Study
- 084) .

This was a randomized, single dose, three-way crossover study to assess the
bioequivalence of the 100 mg and 200 mg commercial capsules to the Phase III 100 mg
capsules (given at a dose of 200 mg). Forty-seven healthy subjects completed the study.
The detailed study design is given in Appendix 1 (p. 167).

In general, the two commercial capsule formulations gave similar mean plasma

concentration-time profiles while the 2 x 100 mg Phase III capsule formulation had
higher mean plasma concentrations than the two commercial formulations.

1000

—&—1 x 200 mg Commercial Capsule

800
600 + —&—2 x 100 mg Phase {ll Capsule

400 1 —A— 1 x 200 mg Commercial Capsule

200

Mean Plasma Concentration,
ng/mL

0 10 20 30 40 50

Time, hr

One subject (#0035) had only one detectable plasma concentration after dosing with
Phase III capsule during Period 3. This subject had a Cmax of 200 and 800 ng/mL for the
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200 mg and 100 mg commercial capsules, respectively. Therefore, the mean

BEST POSSIBLE COPY

pharmacokinetic parameters and %CV are tabulated with and without this subject.
Parameter 1 x 200 mg 2 x 100 mg 2 x 100 mg -
Commercial Capsule Phase 1II Capsule Commercial Capsule
Mean | %CV Mean [ %CV Mean ] %CV
N =47 -
AUC,,; (ng.hr/mL) 8107.1 440 8535.5 439 7976.6 471 |
AUC, (ng.hr/mL) 8828.6 48.0 9229.5* 419 8640.5 45.6
Cmax (ng/mL) 801.2 458 959.5 495 8152 498
Tmax (hr) 25+1.0 40.2 22+09 422 28+1.5 53.2
T172  (hr) 122+ 6.4 524 10.9+5 4% 49.8 13.5+8.0 58.9
N =46 (excluding Subject # 0035)
AUCy (ng.hr/mL) 82414 422 8720.9 40.8 7926.8 47.7
AUC, (ng.hr/mL) 89774 46.3 9229.5 41.9 8569.2 46.1
Cmax (ng/mL) 813.4 445 980.1 46.8 816.3 503
Tmax (hr) 25+1.0 40.7 23109 42.1 28+15 53.9
T1/2 (hr) 123+64 52.0 109+54 49.8 134+ 8.0 59.8
*N=46
Bioequivalence between pairs of formulations were assessed based on the 90%
confidence intervals for the ratio of least square means for both AUC and Cmax (see table
below).
Phase 111 capsules, 100 mg x 2 vs. Commercial capsules, 200 mg x 1
Including Subject #0035: not bioequivalent (both AUC,_, and Cmax were outside of the
range of 80-125%). (See table below.)
Excluding Subject #0035: not bioequivalent (Cmax out of range)
Commercial capsules, 100 mg x2 vs. Commercial capsules, 200 mg x1
Including Subject #0035: not bioequivalent (both AUC, s and Cmax were out of range).
Excluding Subject #0035: bioequivalent
Commercial capsules, 100 mg x2 vs. Phase I1I capsules, 100 mg x 2
Including Subject #0035: not bioequivalent (both AUC,_,; and Cmax were out of range).
Excluding Subject #0035: not bioequivalent (Cmax out of range).
Parameter 90% C1
Phase I1I 100 mg x 2 Commercial 100 mg x 2 Commercial 100 mg x 2
VS. VS. VS.
Commercial 200 mg x 1 Commercial 200 mg x 1 Phase I1I 100 mg x 2
N N =47 N =46 N =47 N =46 N =47 N =46

AUC, 4 0.79-1.23 1.02-1.12 0.88 - 1.37 0.92-1.00 0.89-1.40 0.86 - 0.94
AUC, 0.99-1.15 0.99-1.09 0.94-1.08 0.93-1.02 0.88-1.01 0.89-0.98
-Cmax (ng/mL) 1.00 - 1.38 1.11-1.36 092-1.26 0.90- 1.10 0.78 - 1.07 0.73-0.90

Reviewer’s comments:




1. The number of subjects enrolled in the study is twice as high as the usual study
(n=24) due to the high intrasubject variability of the drug.
2. Excluding Subject #35, the 100 mg commercial capsules were shown to be -
bioequivalent to the 100 mg phase III capsules (given as a 200 mg dose) in terms of
AUC but not Cmax.
3. When comparing the Commercial 200 mg and Phase III 100 mg capsules, the latter
should serve as the reference formulation but the sponsor did it the other way around.
Anyway, the study showed that these two formulations were not bioequivalent
because Cmax was out of the 80-125% range.
4. The two commercial formulations (100 mg and 200 mg capsules) were bioequivalent.

b. 200 mg Phase III Capsules vs. 200 mg Commercial Capsules (Study 044)

This study was of a randomized, four-period, replicated crossover design in healthy adult
volunteers. The primary objectives were to determine the bioequivalency between the
phase IIT and commercial capsule formulations and to investigate the safety and
tolerability of the two formulations. A secondary objective was to estimate the
intrasubject variability of celecoxib PK parameters for each capsule formulation.

Twenty-four subjects were randomized to receive two single doses of each formulation of
celecoxib 200 mg capsules on separate occasions under fasted conditions with a 7-day
washout. Plasma samples for celecoxib assay were collected at predetermined intervals
for 72 hours after each dose. The detailed study design is given in Appendix 1 (p. 175).

Results from plasma data: The mean plasma
concentration-time profiles for the two formulations
are shown in the figure that follows. As listed in the
table below, mean celecoxib C_,, for the commercial
capsules was 6% higher than that for the phase I11
capsules, while the difference in mean AUC ,,, was
<1%. The two formulations had comparable Tmax
and T1/2. The sponsor claimed that bioequivalence
of 200 mg phase III and commercial capsules was T "
demonstrated with respect to celecoxib AUC,,,, and C,,, [90% CI = (96.0%, 104.6%)
and (96.2%, 117.5%), respectively].

Table: Mean Parameter Values (%CV) and 90% CI for Ratios

Pharmacokinetic Commercial Phase 111 Ratio®: 90% CI for Ratio
Parameter Celecoxib 200 mg | Celecoxib200 mg | Commercial/
(N=48) (N=48) Phase 111

AUC(0-72) (hr-ng/ml) 5166 (24%) 5168 (23%)° 100.2% (96.0%, 104.6%)

C._ (ng/ml) 563.8 (41%) 540.4 (43%)° 106.3% (96.2%, 117.5%)
T (hr) 2.56 (47%) 2.51 (40%)° - -

Terminal T1/2 (hr) 12.0 (43%) 12.4 (39%)° -
aarithmetic mean; DRatio based on least square means: CN=47; dN=46.
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The intra- and inter-subject variabilities for AUC, ;, and Cmax were computed using SAS
PROC VARCOMP. The variabilities were comparable for the two formulations. For
AUC, the intra- and inter-subject variabilities were approximately 12% and 20%, -
respectively. Cmax was more variable (approximately 30% for both intra- and inter-
subject variabilities).

Table: Intra- and Inter-subject Variabilities

Parameter® Commercial Capsules (% CV) Phase III Capsules (% CV)
AUC, ;, (ng/mL*hr)
Intra-subject Variability 11.95 12.26
Between Subjects Variability 20.24 19.24
Crax (ng/mL)
Intra-subject Variability 31.76 29.78
Between Subjects Variability 29.16 32.83

*%CV were calculated for log-transformed parameters.

Results from urine data: Only negligible amounts of celecoxib were excreted in urine,
which is consistent with other clinical trials. The amount of metabolite M2 (SC-62807)
excreted in the urine in the 24 hours after dosing is expressed as a percentage of the
celecoxib dose, and is shown in the table below.

Table: Mean Percentage of Dose Excreted in Urine as SC-62807 (0-24 hr)

Day of Dosing Formulation A Formulation B
(Phase III Capsule) (Commercial Capsule)
1 19.81 + 5.83. 17.95+£6.57
8 17.88 £4.32 21.04+8.72
15 1748 + 5.46 18.81 +7.13
22 18.63 £7.79 17.83 £5.48

Reviewer's comment:

This BE study was of a replicated crossover design but the BE test was based on average
bioequivalence. Because of this, the study has been forwarded to QMRS for consult and
is currently under review by Dr. Shan Sun of QMRS.

IN VITRO DISSOLUTION

Because of the low solubility of celecoxib, a medium of pH 12 coantaining SDS was
employed for the dissolution testing. Further, the sponsor has experienced dissolution
problems with aged capsules under stressed conditions which is attributed to capsule

shell cross-linking. Therefore, the dissolution test method includes a Tier 2 dissolution
which involves pre-soak of capsules in gastric fluid.

Dissolution test method and test specifications:

Tier 1:
Medium: 1000 mL of 1% SDS/tribasic sodium phosphate solution (pH 12)
Apparatus: Paddle, 50 rpm
Sampling times: 15, 30, 45 and 60 minutes




Specification:

Tier 2:

Medium 1:
Soaking time:
Medium 2:

Apparatus:

Sampling times:

Specification:

Dissolution data:

The following data were generated using Tier 1 dissolution method.

(Q) in 45 minutes

750 mL of gastric fluid with pepsin (for pre-soak)" -

20 minutes

250 mL of 4% SDS, pH 12 (to be added to Medium 1
after 20-minute pre-soak)

Paddle, 50 rpm

30, 45 and 60 minutes

NLT 75% (Q) in 45 minutes.

Mean %Dissolved (£SD)

Lot # Strength # Capsules 15 min 30 min 45 min 60 min
RCT 9892 200 mg 6 53+£23 87+12 98+3 98+3
RCT 10052 200 mg 12 72+ 13 94 +£5 97«5 99 +4
RCT 10234 200 mg 12 70+ 12 86 + 10 93+6 96 + 4
RCT 10234 200 mg 12 76+ 12 9211 98+ 8 100+ 6
RCT 10170 100 mg 12 96+ 5 104 +2 1051 106 + 1
RCT 10705 100 mg 12 71+14 9514 9713 98 +3

Reviewer’s comments:

1. The data as shown in the above table indicates high variability in % dissolved at 30
minutes. Therefore, setting a specification at the 45-minute time point is considered
reasonable. Based on the overall data, the dissolution specification is acceptable.

2. The Tier 2 dissolution method is different from the current USP method in that it
involves pre-soaking capsules in gastric fluid while the USP recommends addition of
simulated gastric or intestinal fluid to the Tier 1 medium. The pre-soak is necessary
because the Tier 1 dissolution medium is of high pH and contains SDS, which
inactivates enzymes (pepsin or pancreatin) when added to the medium. The Gelatin
Capsule Working Group was consulted on this issue before the NDA submxssmn
and the method was accepted by the Working Group.

APPEARS THIS WAY

ON ORIGINAL
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Protocol # N49- 95- 02- 006:

A Pharmacokinetic Study Of Single Oral Doses Of [14C]SC- 58635 And Non- Radlolabeled
SC- 58635 In Healthy Male Subjects .

Study Dates:  9/27/95 - 1/17/96 NDA Volumes: 1.84, 1.116
Investigator/ h)(4
Study Site
| two phase, two-period, single dose study

‘Study Design

Phase I: non-randomized, pilot phase
Treatment A then Treatment B, 15-day washout
Phase 2: randomized, cross-over, 15-day washout

Treatments

A: Fine suspension
300 mg [14C]SC- 58635 (~100 uCi )
in 80 mL of an apple juice/Tween 80/ethanol mixture
(fasted)

B: Capsules
100 mg of non-radiolabeled SC- 58635 x 3 (Lot # RCT 9907)
(fasted)

Subject Phase  Dose No. Sex Age (yr) Wt (kg)
Characteristics 1 300mg 22 M
2 300mg 8/6* M 20-41*  72-89.5*
*Subjects completed the study
Note: The suspension was given with 180 mL of water and the capsule was
administered with 240 mL of water. All subjects received 180 mL of water at
1, 2 and 3 hours postdose on all dosing days.
Sampling Treatment A:
Scheme Blood.
S For drug concentration and radioactivity: pre-dose, and at 0.5, 1, 1.5, 2,2.5,
3,4,6,8,12,16, 24, 36, 48, 60 and 72 hrs post-dose;
For red blood cell distribution: pre-dose, and at 1 and 4 hrs post-dose
Saliva: pre-dose, and at 0.5, 1, 2, 4, 6, 8, 12 and 24 hrs post-dose.
Urine: -12100,0to1,1t02,2t03,3t04,41t08,8t0 12, 12 to 24,24 to
48, 48 to 72, 72 to 96, 96 to 120, 120 to 144, 144 to 168 hrs.
Feces: collected for up to 216 hrs.
| Treatment B: .
Blood: pre-dose. and at 0.5, 1, 1.5,2,2.5,3,4.6,8, 12, 16,24, 36 and 48 hrs
post-dose.
Assay

Total radioactivity levels (plasma, red blood cells, saliva, urine and feces):
liquid scintillation counti
Plasma concentrations:
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Table 8. Cumulative percent of radioactive dose in feces at
Specified times postdose for humans Following a single
oral suspension dose of [14C]SC-58635

IL Cumulative Percent of Radioactive Dose
ollection Subject Numbers
[Time (Day) 001 002 103 1052 1062 101 9302 104 Mean SEM
1.1 21.7 ND NS NS 0.01 2.21 5.65 0.02 4.93 3.47
1.2 21.7 ND NS NS 0.78 2.21 5.65 0.02 4.93 3.47
1.3 21.7 ND NS NS 1.17 2.21 5.65 0.02 4.93 3.47
2.1 45.8 ND 36.9 0.45 20.8 2.21 5.65 0.02 15.1 8.4
2.2 60.9 ND 36.9 0.69 28.1 2.21 5.65 0.02 17.6 10.4
. 3.1 60.9 0.65 | 63.0 4.01 56.3 2.21 61.3 21.8 35.0 12.4
3.2 60.9 0.65 63.0 4.94 56.3 2.21 61.3 21.8 35.0 12.4
4.1 70.1 0.65 70.0 5.60 60.1 36.4 61.3 30.3 44.8 11.2
4.2 70.1 0.65 70.0° 14.6 66.1 36.4 61.3 30.3 44.8 11.2
4.3 70.1 0.65 70.0 14.6 66.8 36.4 61.3 30.3 44.8 11.2
5.1 71.1 14.2 70.0 15.5 94.2 36.4 66.4 30.3 48.1 9.9
5.2 71.1 14.2 70.0 19.3 94.2 36.4 66.4 30.3 48.1 9.9
5.3 71.1 14.2 70.0 20.5 94.2 36.4 66.4 30.3 48.1 9.9
6.1 71.2 33.3 71.6 25.8 94.4 36.4 67.0 33.0 52.1 8.0
6.2 71.2 54.7 71.6 29.3 94.4 36.4 67.0 33.0 55.7 7.1
7.1 71.2 S8.4 71.6 34.5 99.1 36.4 67.1 33.1 56.3 7.1
7.2 71.2 S8.4 71.6 34.5 99.1 36.4 67.1 33.1 56.3 7.1
8.1 71.3 64.2 71.8 39.0 99.2 36.4 67.1 33.1 57.3 7.2
8.2 71.3 64.2 71.8 39.9 99.2 36.4 67.1 33.1 57.3 7.2
8.3 71.3 64.2 71.8 40.6 99.2 36.4 67.1 33.1 57.3 7.2
9.1 71.3 65.5 71.8 41.5 99.2 36.4 67.1 33.1 57.5 7.3
9.2 71.3 65.5 71.8 42.5 99.2 36.4 67.1 33.1 57.5 7.3
10.1 71.3 65.5 71.8 43.4 99.2 36.4 67.2 33.1 57.6 7.3
SEM Standard error of the mean.
ND Not detectable, below twice background
NS No sample, included as a value of zero in the means and SEM.
a Subjects excluded from means and standard error of the means.

O -
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Table 7. O#erall Cumulative percent of radioactivé dose in urine
at Specified times postdose for humans Following a
single oral suspension dose of [14C]SC-58635

Cumulative Percent of Radioactive Dose

Collection Subject Numbers ’

Time (Hour)| 001 | o002 [ 103 | 105 [ 106 | 101 [ 9302 | 104 Mean SEM
1 5.51 1.55
2 8.93 1.8€
3 11.5 2.1
4 15.8 2.4
8 18.4 2.€
12 21.9 2.5
24 25.9 2.3
48 26.7 2.2
72 27.0 2.2 .
96 27.1 2.2
120 27.1 2.2
144 .1 2.2

SEM Standard error of the mean.

-

UIX Unigiival
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Table 8. Cumulative percent of radioactive dose in feces at

Specified times postdose for humans Following a single
oral suspension dose of {14c1sc-58635

Lollection Subject Numbers .
Time (Day){ 001 [ 002 | 103 | 105% | 106* | 101 | 9302 | 104 Mean SEM

1
1
1
2
2
3.
3
4
4
4
5

Cumulative Percent of Radioactive Dose

4.93 3.47
4.93 3.47
4.93
15.
17.
35.
35.
44.
44.
44.
48.
48.
48.

(o]
>
~J

@
.
o
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o
.
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o
N

[
[

[
[

[
[
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52.
5S.
S6.

S6.

SEM
ND
NS

1
2
3
1
2
1
2
1
2
3
.1
2
3
1
2
1
2
1
2
3
1
2

S7.
57.
57.
57.
57.
57.
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Standard error of the mean.
Not detectable, below twice background
No sample, included as a value of zero in the means and SEM.

Subjects excluded from means and standard error of the means.
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Protocol # E49- 95- 02- 001:

. A Double- Blind, Placebo Controlled, Single Rising Dose Tolerability, Safety And Pharmacokinetic

Study Of Oral SC- 58635 In Healthy Male Subjects

Study Dates:  3/13/95 - 6/23/95 NDA Volumes: 1.82-1.83
Tnvestigator/ (b)(4)(CC) .
Study Site -
Study Design single center, randomized, single rising dose, sequential panel study

Dosage Forms

Celecoxib capsules: 5 mg, 20 mg, 100 mg (Phase 1 formulation)
(lot # ECP-1472, ECP-1485, ECP-1487 and ECP-1489)

Treatment Groups/ Dose No. Sex Age (yr) Wt (kg) fast*/fed**
Subject Characteristics | total 80 M - - -
(Healthy/Fasted & Fed) | placebo 28 M 20-39 60-85 fast
- | active 52 M 22-47 61-85 -
5 mg 4 M 28-36 68-85 fast
25 mg 4 M 23-36 64-76 fast
50 mg 4 M 32-37 79-84 fast
100 mg 4 M 31-35 66-83 fast
200 mg 4 M 27-44 62-82 fast
fed (n=4)
) 400mg 4 M 22-32 74-82 fast
fed (n=2)
600 mg 4 M 25-30 61-81 fast
900mg 20 M 22-47 64-85 fast
1200mg 4 M 22-35 67-73 fast
Sampling Scheme Blood (PK): 0,0.5,1,2,3,4,6, 8,12, 16,24, 28,32, 48, 72
and 96 hrs :
Urine: -10to 0, 0-4, 4-8, 8-12, 12-24 hrs
Blood (ex-vivo assay): 0, 4 hrs
e Plasma sample: T

LOQ: 5.00 ng/ml;  Linearity: 5.00 - 5000 ng/mL

Urine samﬁles Icelecoxib and metabolites| SC-60613 & SC-62807):

Blood samples (for determining the ex-vivo biological activity of SC-
58635): assays not performed

Adverse Events

Adverse events (7 subjects); serious adverse events (none)

In the 900 mg group, two subjects experienced elevations in liver
enzymes. Laboratory values returned within the normal ranges
within three to eight days of dosing for both of these subjects.

*fast overnight and 2 hours after dosing; study drug administered with 250 mL water
** High-fat breakfast: a cheese omelet (2 eggs) fried in butter, 2 strips of bacon,
2 pieces of toast with 2 pats of butter, 2 oz. of hashbrown and 8 oz of whole milk.

L3
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Protocol No. E49-95-02-004:

A double-blind, placebo-controlled sequential group tolerability and pharmacokinetic
study of SC-58635 administered orally two times a day in healthy male subjects _ . -

Study Dates: 6/26/95-9/1/95

NDA Volumes: 1.85-1.86

Investigator/ (b)(4)(CC)
Study Site
Study Design . - - Randomized, placebo-controlled, sequential group study
s Single dose followed by multiple dose
Formulations Capsules, 20 or 100 mg or placebo (packaging lot #ECP-1493)
Treatment Groups/ = | Dose No. of subjects  Age (yr) Wt (kg)
Subject Characteristics | 40 mg §M 22-37 61-82
e 200 mg 8 M 17-38 62-79
(healthy subjects) 400 mg §M 20-44 65-83
: : ‘ Placebo 12M 19-42 62-76
Total 36 M
Dosing Day 1: single dose
Days 3-9:  BID (7 am & 6 pm)
Day 10: one morning dose
*Each dose was given ~ 1 hr before meal with 250 mL of water
(Total: 16 doses)
Sampling Scheme Blood:
Day1: 0,0.5,1,1.5,2,3,4,6, 8,12, 16, 24, 36, 48 hrs
Day7: 0,0.5,1,1.5,2,3,4,6,8,12 hrs (no PK analysis)
Days 8 & 9: pre-dose
Day 10: 0,0.5,1,1.5,2,3,4,6, 8, 12, 16, 24, 36, 48 hrs
Urine:
Days 1 & 9: 0-4,4-8, 8-12, 12-24 hrs (-10 to 0 hr sample for Day 1)
Note: Day 9 urine samples for 11 subjects were lost in transit.
Assay Plasm

Urine samples (metabolite SC-62807):

Adverse Events

No medically significant changes were noted. The two adverse events
reported during this study (headache and increase in creatine
phosphokinase) were mild and resolved without intervention.




Protocol # N49-95-02-003:

A Double-Blind Placebo-Controlled Sequential Group Tolerability And Pharmacokinetic
Study Of SC-58635 Administered Orally Two Times A Day In Healthy Adults 40-59 Years

Of Age

Study Date: 9/6/95 - 12/15/95

NDA Volumes: 1.87-1.88 -

Investigator/ (b)(4)(CC)
Study Site
Study Design Randomized, placebo-controlled, sequential group study
. - Single dose followed by multiple doses
Capsules 20, 100 or 200 mg or placebo

Formulations

(packaging lot # RCT 9833, 9961)

Treatment Groups/

Dose No. of subjects Age (yr) Wt (kg)
Subject Characteristics Total 04
e 40mg &M 2) 40-56 65-92
(healthy subjects 200mg 4M & 4F  (5) 41-58 63-97
. + 400 mg &M ) 40-49 61-85
OA patients) Placebo 10M & 2F (1) 40-49 70-96
Note: Subjects previously diagnosed with OA may participate.
Smoking and caffeine use (<= 36 oz/day) were allowed.
Dosing Day 1: single dose
(fasted) Days 3-16: BID
Day 17: morning dose only
.Each dose was given with 250 mL of water. (Total: 30 doses/subject)
-Morning doses on Days 1, 10 and 17 were given after an overnight
(8-hr) fast and 2 hrs before breakfast.
Sampling Scheme Blood:
: PK:
Day 1: 0,0.5,1,1.5,2,2.5,3,4,5,6,7, 8,12, 16, 24, 36, 48 hrs

Days 7, 8,9, 14, 15 & 16: pre-dose

Day 10: 0,05,1,1.5,2,3,4,6, 8, 12 hrs (no formal PK analysis)

Day 17: 0,0.5,1,1.5,2,2.5,3,4,5,6,7,8,12, 16,24, 36, 48 hrs
Ex-vivo PGEp & TXBj:

Day 1 (40 mg & 200 mg dose groups): 0, 4 hrs

Day 3: (400 mg group): 0, 4 hrs

Day 10: 4 hrs

Urine:
Day 1: -10t0 0, 0-4, 4-8, 8-12, 12-24 hrs
Days 10 & 17: 0-4, 4-8, 8-12, 12-24 hrs




Protocol No. N49-96-02-019:

An open label, randomized, single dose, four-way crossover study to assess the effect of
food and an antacid on the pharmacokinetic profile of sc-58635 in healthy adult subjects

Study Dates: 1/6/97 - 2/11/97 NDA Volume: 1.91
Study Site
Stud‘yl‘l)v‘esign Open label, randomized, single-dose, four-way crossover
Formulations

.Celecoxib Capsules, 200 mg (Commercial capsules; Lot # RCT10317)
-Mylanta Maximum Strength Liquid/J&J (Lot# SMF042)

Subject Characteristics
(Healthy subjects)

No. of subjects Age (yr) Wt (kg) Race
24 (19M; 5F) 33.8+£93 77.0 + 10.3 1B, 20C, 2H, 10

Treatments

SC-58635 200 mg, fast

SC-58635 200 mg, fed (with high fat breakfast*)

SC-58635 200 mg, fed (medium-fat breakfast**)

SC-58635 200 mg, fast with 30 mL Mylanta Maximum Strength

Liquid, followed 1 hr postdose with an additional 30 mL of the

antacid.

Four sequences: ADBC, BACD, CBDA, DCAB

Dosing Days:  Days 1, 8, 15 and 22 (7-day washout)

Treatment A-C: given with 210 mL of water

Treatment D: given with 180 mL of water

*High-fat meal: 2 eggs fried in butter, 2 strips of bacon, 2 slices of toast

with butter, 2 oz of hash brown, 8 0z of whole milk.

(fat: 75g; protein: 33g; CH,0: 58g; total calories: 1000 cal)

**Medium-fat meal: 1 slice of toast with butter and jelly, 1 oz dry cereal,

8 oz of skim milk, 6 oz of juice, and 1 banana
(~fat: 8 g; protein: 17 g; CH,O: 103 g; total calories: 500 cal)

QoTx

Sampling Scheme

Blood: 0,05,1,2,3,4,6,8,12, 16, 24, 36, 48 hrs

Assay

(IO inearity: 10.0-5000 ng/mL; LOQ: 10.0 ng/mL
Precision (%CV): 1.8-18.4;  Recovery: 94.5-104%

_Adverse Events

Severe events: none

Mild events: 11 subjects

Clinical lab, physical exam and vital signs: no clinically significant
changes
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Protocol No. N49-98-02-088:

An open label, randomized, single dose, four-way crossover study to assess the dose
proportionality and the effect of food on the pharmacokinetic profile of 50 mg and-100 mg
$¢-58635 in healthy adult subjects

Study Dates: 3/2/98 - 3/30/98 NDA Volumes: 1.92-1.93 -
Investigator/
Study Site
Study Design Open label, randomized, single-dose, four-way crossover
Formulations SC-58635 Capsules, 50 mg (Lot #RCT10716; Phase 3 formulation)
100 mg (Lot# RCT10717; commercial formulation)
Subject Characteristics | No. of subjects Age (yr) Wt (kg) Race
(Healthy subjects) 24 (15M, 9F) 34.0+ 7.0 70.1£7.2 2B, 4C, 18H
Treatments A: SC-58635 50 mg, fast (+180 mL water)
B: SC-58635 50 mg, fed*
3 C: SC-58635 100 mg, fast (+180 mL water)
D: SC-58635 100 mg, fed*

Dosing Days:  Days 1, 8, 15 and 22 (7-day washout)
*High-fat meal: 2 eggs fried in butter, 2 strips of bacon, 2 slices of toast
with butter, 2 oz of hash brown, 8 oz of whole milk.
(fat: 75g; protein: 33g; CH,0: 58g; total calories: 1000 cal)

Sampling Scheme Blood: 0,0.5,1,1.5,2,3,4,6,8, 12, 16, 24, 36, 48 hrs

Assay Blood sa /SC_

OIEN(Ee L inearity: 10.0-5000 ng/mL; LOQ: 10.0 ng/mL
Precision (%CV): 1.8-18.4;  Recovery: 94.5-104%

Adverse Events Severe events: none
' Mild events: one (considered not related to the study drug)
Clinical lab, physical exam and vital signs: no clinically significant
changes

76
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Protocol N49-97-02-037: Le.,f f"“ ".”"

An Open Label, Randomized, Single Dose, Crossover Study to Compare the
Pharmacokinetics and Bioavailability of Oral Fine Suspension and Two Oral Capsule SC-
58635 Formulations in Healthy Adult Subjects

Study Dates: 8/13 - 9/25/97 NDA Volumes: 1.97 -
Investigator/ b)(4
Study Site
Study Design Open label, randomized, single dose, three-period, crossover design
Subject Characteristics | No. of subjects Age (yr) Wt (kg) Race
(Healthy) , 36 29M, 7 F) 304+9.0 724+99 4B, 27C, 1A, 4H
Treatments Dosing: Days 1, 8, and 15
(fasted) Dose: Celecoxib 200 mg (+240 mL water)
Treatment A:  Celecoxib capsules, 100 mg x 2
(Phase 1 formulation, #RCT 10558)
- Treatment B:  Celecoxib oral fine suspension (#RCT 10535%)
Treatment C:  Celecoxib capsules, 200 mg x 1
(commercial formulation, #RCT 10541)
180 mL of water 1 hr predose and at 2 and 3 hrs postdose
Sampling Scheme Celecoxib:

Blood samples

Days 1,8,15: 0,0.5,1,2,3,4,6,8, 12, 16, 24, 36, 48, 72 hrs
Urine samples

Days 1, 8, 15: -10to0 0, 0-3, 3-6, 6-12, 12-24, 24-48, 48-72 hrs

Assay Plasmg sample _ 386
o (b)(4)(CC)

LOQ: 10.0 ng/mL
LOQ: 0.100 ug/mL (phenytoin); 0.050 .g/mL (metabolite)?
Urine samples (SC-58635 & SC-62807):
b)(4)(CC
YRR (validated); LOQ: 0.01 ug/mL (SC-58635)
0.1 ug/mL (SC-62807)

Adverse Events All adverse events were mild.
x
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Protocol No. N49-97-02-069:

An open label, randomized, crossover study to compare the bioavailability of multiple
doses of s¢-58635 administered QD in the morning versus QD in the evening to healthy

subjects

Study Dates: 4/23/97 - 5/25/97

NDA Volumes: 1.90

t

Investigator/ (b)(4)(CC)

Study Site

Study Design Open-label, single-dose (phase 1) followed by a randomized, two-
treatment, multiple-dose, crossover study

Formulations Capsules, 200 mg (Lot # RCT10437)

Subject Characteristics | No. of subjects Age (yr) Wt (kg) Race
(Healthy subjects) 24 (22M, 2F) 293+7.6 73.4+10.5 2A,4B, 16C, 2H
Dosing Phase 1  Day 1: Single dose, 400 mg
(Fed Conditions) Phase 2 Days 4-13: 400 mg QD, 8AM or 7PM dosing

Days 20-29: 400 mg QD, 7PM or 8AM dosing
Note: Each dose was given with a low-fat meal and 180 mL of water.
No alcohol or caffeine was allowed during the study.

Sampling Scheme

Blood:

Day 1: 0,05,1,2,3,4,6,8,12,24,36,48 hrs

Days 10-12 & 26-28: pre-dose

Days 13 & 29: 0,05, 1,2,3,4,8,12, 14, 16, 18, 20, 22, 24, 36,
48,72 hrs

Urine:

Days 1, 13 & 29: -10t0 0, 0-4, 4-8, 8-12, 12-24, 24-48 hrs

Assay.

Blood samiles iSC-5863 b) i

PRI Linearity: 10.0-5000 ng/mL; LOQ: 10.0 ng/mL
Precision (%CV): 1.8-18.4;  Recovery: 94.5-104%

Urine samsles (SC-58633 and metabolites SC-62807):

Y detection limit: 0.010 pg/ml (SC-58635)
0.10 pg/ml (SC-62807)

M dverse Events

Severe adverse events: none

Moderate events: 2 (headache and hypertonia); relationship to study
drug uncertain.

Clinical lab, physical exam and vital signs: no clinically significant
changes

72
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Protocol # N49-96-02-043:

An Open-Label, Randomized, Crossover Study To Compare The Bioavailability Of
Multiple Doses Of SC-58635 Administered QD And BID To Healthy Subjeets

Study Dates: 8/27/96 - 9/22/96

NDA Volume: 1.89

Investigator/ (b)(4)(CC)
Study Site
Study Design Single-dose (phase 1) followed by a randomized, two-treatment, two-
: period, multiple-dose, crossover study (phase 2)
Formulations Capsules, 200 mg (Lot # RCT10175; Phase III formulation)
Subject Characteristics | No. of subjects Age (yr) Wt (kg) Race
(Healthy subjects) 20 M 19-50
. 4 F 31-48
24 (total) 3541104 77.5%+10.6 (7B, 16C, 1H)
Dosing : Phase ]  Day 1: single dose, 200 mg
(Fed condition) - Phase 2 Days 4-10: 400 mg QD or 200 mg BID
i ’ Day 17-23: 200 mg BID or 400 mg QD
Note: Each dose was given with a low-fat meal and 180 mL of water.
No alcohol or caffeine was allowed during the study.
Sampling Scheme Blood:
Day 1: 0,05,1,2,3,4,6, 8,12,24,36, 48 hrs
Days 7-9 & 20-22: pre-dose
Day 10 & 23: 0,0.5,1,2,3,4, 8,12, 14, 16, 18, 20, 22, 24, 36,
48, 72 hrs
Urine:
Day 1: -10to 0, 0-4, 4-8, 8-12, 12-24, 24-48 hrs
Days 10 & 23: 0-4, 4-8, 8-12, 12-24, 24-48, 48-72 hrs
Assay Blood samples (SC-58633):
0 4
YWY Linearity: 10.0-5000 ng/mL; LOQ: 10.0 ng/mL
Precision (%CV): 1.8-18.4;  Recovery: 94.5-104%
Urine samsles iSC—58635 and metabolites SC-62807):
« MY detection limit: 0.10 pg/ml (validated)

Adverse Events

Severe adverse events: none

Moderate events: 2 (headache and hypertonia); .
relationship to the study medication uncertain.

Clinical lab, physical exam and vital signs: no clinically significant
changes

)
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Protocol # N49-96-02-015:

Comparison of the SC-58635 Pharmacokinetic Profile in Elderly and Young Subjects

Study Dates: 7/24/96-9/30/96 NDA Volume: 1.101-1.102
Tavestigator -
Study Site
Study Design Double-blind, randomized, placebo-controlled, single- and multiple-
dose, parallel study in elderly and young subjects
Formulations Celecoxib 200 mg capsules (lot #RCT 10116)

Subject Characteristics
(Healthy)

No. of subjects Age (yr) Wt (kg)

28 (14 M, 14F) 66-83 (elderly)  48-99

31* (16M, 15 F) 19-48 (young)-  53-103
* 3 withdrawn

Dosing
(Fasted)

Days 1, 10: celecoxib 200 mg or placebo (morning dose only; fasted)
Days 3-9: celecoxib 200 mg BID or placebo BID (with food)

Sampling Scheme

Blood:
For celecoxib assay

Day 1: 0,0.5,1,1.5,2,2.5,3,4,6, 8,12, 24, 36, 48 hrs

Days 8-9: trough samples

Day 10: 0,0.5,1,1.5,2,2.5,3,4,6, 8,12,24,36,48, 72, 96 hrs
For platelet aggregation and platelet count

Days 1, 9: 90 min pre-morning dose, 3 & 6 hrs post-morning dose
Urine: (Celecoxib and M2 assays)

Days 1: -24t0 0, 0-12, 12-24, 24-48 hrs

Day 10: 24 to 0, 0-12, 12-24, 24-48, 48-72, 72-96 hrs

Assay

Blood samples
Celecoxib:

YRS LOQ: 10.0 ng/mL

Urine samﬁles iSC-58635 & SC-62807i.‘

B validated); LOQ: 0.01 ug/mL (SC-58635)
0.10 pg/mL (SC-62807)

Adverse Events

. Adverse events considered related to the study drug: mild
elevatlon in SGPT (to 151 U/L) in a 71-yr old female (Subject 206).

. Withdrawal: 3 subjects (1 in placebo; 2 in active treatment group
due to non-compliance)

. Clinical lab and vital signs: changes in hemoglobin, hematocrit
and RBC were attributed to the amount of blood (~400 cc) collected
during the study.

[N}
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Appendix 3, Page 178 of 406

N49-97-16-015

Elderly vs. Young PK

3 Nov 1997
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Table 14.

Demographics and{S‘ingle-dogé’ Noncompartmental

Pharmacokinetic Parameters of Celecoxib by Race for Analyses of
Effects of Age/Gender/Race/Body Weight.

Group Mean (CV)™

Demographic Variable or Other Race/

Celecoxib Single-dose Caucasian Black Hispanic Asian Ethnic Group

Phamacokinetic Parameter (N=156) (N=48) (N=61) (N=2) (N=3)

Age (yr) 31.8 (29%) 36.1 (38%) 33.0 (22%) 26.5 (35%) 36.0 (10%)
31.8 (29%)"

Weight {kg) 74.8 (15%) 75.9 (17%) 72.0 (11%) 55.5 (11%) 68.1 (15%)
74.9 (15%)"

Gender: Male 112 34 48 1 2

Female 44 14 13 1 1
AUC(0-Igc) (hr-ng/mi) 7406 (99%) @2%) 7972 (65%) 8480 (31%) 9623 (9%)
852 ¥35%)" 1.4

AUC(0-) (hr-ng/mi) @(35%‘“’ G380 (42%)} 8884 (69%) 8801 (28%) 10534 (16%)

C... (ng/mi) 726 (50%) 810 (47%) 790 (55%) 1058 (79%) 1011 (59%)
709 (42%)"™

T..(h0) 2.70 (50%) 2.63 (46%) 2.62 (40%) 1.75 (20%) 2.67 (22%)
2.70 (50%)™

Terminal T1/2 (hr) 12.0 (48%)"° 12.4 (38%)" 12.7 (63%) 10.5 (22%) 13.0 (38%)

CUF[AUCO-Igc)] (Lhn)™ 32.7 (37%) 28.3 (46%) 30.9 (46%) 24.8 (31%) 209 (9%)
32.9 (36%)"

CUF[AUC(0-w0)] (Lhn)™ 30.1 {33%)" 25.4 (44%)"" 27.9 (46%) 23.6 (28%) 19.3 (16%)

CL/F[AUCO-Iqe)] (Lhe/70 kg)”' 31.0 (38%) 26.3 (43%) 30.5 (52%) 32.0 (42%) 22.1 (26%)
312@7%)” | Fo 8 T\

CUF[AUC(0-=)] (Lhi70 kg)" | (28:2)(33%)" @E I 27.5 (52%) 30.5 (39%) 20.5 (32%)

VAd/F (L) &5(59%)"’"’ 430 (45%0) " 482 (63%) 369 (48%) 349 (22%)

Vd/F (L/70 kg)™ 488 (63%)"” 399 (45%)" 474 (64%) 481 (58%) 360 (16%)

(@) values are arithmetic mean (CV), median and range of data for healthy aduit volunteers in nine single-dose phase |

studies. (11,12,15-17,19-22)
(b)
(€)
(d)
(e)

N=153.
N=46.

CUF[AUC(0-iqc)] = [Dose/AUC(0-iqc)] after single dose; or

CUF[AUC(0-»)] = {Dose/AUC(0-=)] after single dose.
(f) weight-adjusted CL/F[AUC(0-Iqc)] = 70" ([Dose/AUC(0-lqc)}/weight) after single dose: or
weight-adjusted CUF[AUC(0-0)] = 707({Dose/AUC(0-=)/weight) after single dose.

(9
(h)

VA/F = (Dose/AUC(0-x)"(In2/T1/2)}) after single dose.
Weight-adjusted Vd/F = 707((Dose/JAUC(0-x) (In2/T1/2)])/weight] after single dose.

Hy

Excludes outlier subject no. 31 (33 year-old Caucasian male), Report No. N49-98-06-072. 21)
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Demographics and Steady-state Noncompartmental
Pharmacokinetic Parameters of Celecoxib by Race for Analyses of

Table 17.

Effects of Age/Gender/Race/Body Weight.

Demographic Variable or

Group Mean (CV)™

Steady-state Pharnmaco- Caucasian Black Hispanic

kinetic Parameter (N=96) (N=13) (N=3)

Age (yn) 55.1 (37%) 35.9 (31%) 39.3 (19%)
54.9 (38%)"

Weight (kg) 72.5 (17%) 78.9 (16%) 64.1 (7%)
72.4 (17%)™

Gender: Male 45 7 1

Female 51 6 2

AUC(0-12) (hr-ng/ml) 8874 (84%) (9236)39%) 5540 (42%)
8208 7143%)™ ¢— INEZ R

C... (ng/mi) 1371 (77%) 1425 (37%) 921 (58%)
1278 (43%)™

C ey (NQ/MI) 590 (122%) 639 (43%) 340 (34%)

522 (52%)™

T... (A1)

3.00 (38%)
3.00 (38%)™

3.42 (25%)

2.67 (43%)

Terminal T1/2 (hr)

9.52 (38%)°

10.3 (49%)"

4.65"

CUF (L/hr)® 28.5 (42%) 27.0 (61%) 40.2 (37%)
28.7 (41%)™

CUF (L/hr/70 kg)® 28.2 (46%) @}\(67%) 44.7 (41%)
8.4 (45%)" 7.88

VA/F ()" 386 (60%)"" 420 (95%) 164"

Vd/F (/70 kg)" 383 (65%)"° 410 (107%)" 165"

{(a) Values are arithmetic mean (CV) of data for adult volunteers in four multiple-dose phase 1 studies.

(13,19,23,24)

(b) Excludes outlier subject no. 221 (73 year-old Caucasian female), Report No. N49-97-16-015. (19)

{(c) N=8s.
(d) N=10.
(e) N=1.

(f) CL/F = [Dose/AUC(0-1)] after multiple BID dosing, where 1=12.

(g) Weight-adjusted CUF = 70*([Dose/AUC(0-1))/weight) after muitiple BID dosing, where 1=12.
(h) Vd/F = (Dose/[AUC(0-1)*(In2/T1/2)]) after multiple BID dosing, where 1=12.

(1) Weight-adjusted Vd/F = 70*[(Dose/[AUC(0-1)"(In2/T 1/2)])/weight] after multiple BID dosing, where
=12.

Hz
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Summary of Clinical Pharmacokinetic Profile: N49-98-07-810
All Data and Overall Conclusions 3 June 1998
Table 16. Demographics and Steady-state Noncompartmental

Pharmacokinetic Parameters of Celecoxib for All Subjects Included
in Analyses of Effects of Age/Gender/Race/Body Weight.

Demographic Variable or Steady-state
Pharmacokinetic Variable N* Mean (CV)"! Median" Range®
Age (yn) 112 52.4 (39%) 56 19-83
111™ 52.2 (39%)" 54" 19-83"
Weight (kg) 112 73.0 (17%) 72.0 48.0-112.5
111 73.0 (17%)" 71.9" 48.0-112.5
Gender: Male 53
Female 59
Race: Caucasian 96
Black 13
Hispanic 3
AUC(0-12) (hr-ng/mi) 112 8827 (79%) 7776 2876-72193
) 111™ 8256 (43%)"™ 7763 2876-21392%
C.. (ng/ml) 112 1365 (73%) 1205 440-10200
111%™ 1286 (42%)" 11g0" 440-3610™
C oy (NQ/ml) 112 589 (115%) 471 0-7090
, 111% 531 {51%)" 470" 0-1770
T, (hr) 112 3.04 (36%) 3.0 1.0-6.0
111” 3.04 (37%)"™ 3.0® 1.0-6.0"
Terminal T1/2 (hr) 96" 9.55 (40%)" 9.14% 2.87-22.4
CU/F (Lmn)* 112 28.6 (44%) 257 2.77-69.5
111® 28.8 (43%)™ 25.8" 9.35-69.5”
CL/F (L/e/70 kg)® 112 28.2 (49%) 25.1 2.59-84.1
111Y 28.5 (48%)™ 25.1® 8.25-84.1°
Vd/F (L)Y 96™ 387 (65%)" 308" 77.3-1445"
VA/F (L/70 kg)® 96" 383 (71%)™ 312" 79.9-1488"

(@) Vaiues are arithmetic mean (CV), median and range of data for adult volunteers in four multiple-dose
phase { studies. (13,19,23,24)

(b) Excludes outlier subject no. 221 (73 year-old Caucasian female), Report No. N49-97-16-015. (19)

(c) CUF = [Dose/AUC(0-1)] after multiple BID dosing, where 1=12.

(d) Weight-adjusted CL/F = 70*([Dose/AUC(0-7))/weight) after multiple BID dosing, where 1=12.

(e) VA/F = (Dose/fAUC(0-1)*(In2/T1/2)]) after multiple BID dosing, where t=12.

(f) Weight-adjusted Vd/F = 70°[(Dose/[AUC(0-1)*(In2/T 1/2)])Aveight] after multiple BID dosing, where
=12.
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Protocol # N49-96-02-016 FT

SC-58635 Single and Multiple Dose Pharmacokinetic Evaluation in Subjects With and
Without Hepatic Impairment

Study Dates: 9/23/96 - 1/3/97 NDA Volume: 1.§9—1.100 -
Study Site ,
Study Design Open-label, randomized, single- and multiple-dose study
Formulations Celecoxib 100 mg (lot #RCT10216)

Subject Characteristics | Hepatic impairment No. of subjects Age (yr) Wt (kg)
(Patients) mild 12(7M,5F) 40-61  55.5-100
normal (matched) 12(7M, SF) 32-56  60-112.7

moderate 11 (8M, 3F) 40-63 673-117.7 4
normal 11 (8M, 3F) 38-61 664-1209 6
(Child-Pugh Classification) '
Dosing Day 1: 100 mg (single dose)
(Fasted) Days 4-7: 100 mg BID

. Day 8: 100 mg (single dose)

Sampling Scheme Blood:

Days 1 & 8:0,0.5,1,2,3,4,6,8, 12,24, 36,48, 72 hrs
Days 5-7: trough samples

Urine:

Days | & 8: -24 to 0, 0-4, 4-8, 8-12, 12-24, 24-48, 48-72 hrs

Assay Blood samples
Celecoxib: {(9IC(ele)

(b)(4)(CC)

LOQ: 0.010 ng/mL
Urine samples (SC-58635 & SC-62807):

LOQ: 0.01 pg/mL (SC-58635)
0.10 g/mL (SC-62807)

Adverse Events Events related to the study drug: diarrhea (2), and dyspepsia (1)
Severity: Mile except one case of diarrhea ( moderately severe)
Clinical lab and vital signs: no clinically significant changes

1S
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Matching Criteria - Mildly Hepatically Impaired Group

LIGVH DNIAONS

SC-58635

Multiple Dose PK
Hepatic Impairment Study
Table 4.
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