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events requiring withdrawal. This dose phenomenon again suggests that the
gastrointestinal impact of Vioxx is not comparable to placebo.

Table 38
Number (%) of Patients Discontinued Due 10 Clinical Adverse Experiences by Category

MK-0966 Pouprofen

Placeto 25mp Somg 2400 mg

D=194) (N=19%) N=193) (N=193)
n (%) n {%) [ (%) n 1%
Totnl" 7 16 9 45 18 3 18 2.3

Divatin stica dae ke

Custroinketinal-type adverse experiencest ] 15 2 10 10 s2 ) 43

Specific data on “clinical relevant” UGI events will be reviewed more thoroughly in the
section on study 069.

Discussion:

The hypotheses of this study were identical to study 044. The results of this study
robustly support the hypotheses that the gastroduodenal ulcer rate at week 12 and 24 are
lower with Vioxx 25 and 50 mg compared to ibuprofen. This was true for ulcers >3 mm
as well as >Smm. The difference observed between the “gastroduodenal” ulcer rates in
the Vioxx and ibuprofen groups is driven primarily by gastric ulcer data. This is not
unexpected in a study of NSAID associated ulcer disease.

The other GI safety data were similar to the results seen in study 044. GI adverse events,
withdrawal due to any adverse event as well as specifically GI adverse events showed a
potentially meaningful difference between placebo and the Vioxx groups. Esophageal
injury rates at 12 weeks (the last endoscopic placebo time point) reflected as the
incidence of esophageal erosions and ulcers in the Vioxx 25 and 50mg groups were
double and triple the placebo rates. At 18 weeks (the last time point with placebo adverse
event data) nausea and vomiting was 50 to 100% higher than the placebo rate. Numeric
heartburn rates were also lower in the placebo group. Esophageal injury scores, nausea,
vomiting and heartburn data all suggest potential GI effects that are not measured by the
primary endpoint of gastroduodenal ulceration. In addition, dose-related increases in
many adverse events and ulcer data also suggest a GI safety profile for Vioxx different
than placebo.
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Study 044C: A combined analysis of two identically designed
studies to determine the incidence of gastroduodenal ulceration
after 12 weeks of treatment with MK-0966, ibuprofen or
placebo with a 12 week continuation period (protocol 044/045)

This report is based on the merging of databases from studies 044 and 045. Such an
approach has the potential to show statistically meaningful differences by increasing the
population size and the number of events and hence the power of the study. Study
populations must be comparable for such an analysis to be valid. This is discussed by the
statistical reviewer as well as in the discussion of this review.

The study design of the actual trials is outlined on page 6 of this review.

“Primary Hypothesis

The incidence of gastric and/or duodenal ulcers 23 mm associated with
MK-0966 25 mg once daily and placebo would be comparable during a
12-week treatment period using the combined database of two identically
designed clinical trials, Protocols 044 and 045. For this assessment, a
prespecified clinical comparability bound of 4% was established (the
MK-0966 versus placebo between-treatment difference in 12-week cumulative
ulcer rate must fall below 4 percentage points) “.

A 4% comparability bound was “considered to be reasonable” by the sponsor taking into
account an assumed ulcer rate of 2.5% and 15% for the Vioxx and ibuprofen groups
respectively. :

The agency does not have standardized criteria on defining drug safety comparability to
placebo. Can a drug be considered placebo-like in terms of safety related to one area of
adverse events if the safety profile overall is not placebo-like? Can dose specific placebo
comparability be claimed when other clinically used and approved dosage schedules are
not comparable to placebo in safety for the same safety parameter. If these difficult
questions are answered affirmatively then the question of allowable difference arises.

Is the absolute risk of adverse event the only relevant point or is the relative risk
compared to placebo equally or more important? Is the type/severity of the safety
parameter important? Is the allowable difference the same for a highly morbid or minor
adverse event? These questions exemplify the difficulty in assessing claims related to
comparability to placebo.

The sponsor’s choice of 4% for the comparability bound based on their assumed ulcer
rates indicates that an ulcer rate over 6% associated with the use of Vioxx would be
considered “comparable” to an ulcer rate of 2.5%. This choice may have been based on
what could be statistically demonstrated with the population size available. The sponsor
did not justify this choice in the study report based on public health statistics or any
assumptions related to the clinical meaning of placebo effect.

This reviewer considers the comparability bounds to be excessive for use as marketing
claims. It is not clear that a physician or patient consumer would consider a drug
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associated with an ulcer rate of 2.5 times that of placebo to be comparable to placebo. In
view of the difficulties noted above and the fact that the data ultimately deviated
significantly from prospective estimates, the actual data should be analyzed without the
constraints of the prespecified statistical plan.

Secondary objectives and exploratory evaluations and a post hoc analysis were included
in the study as well.

“Secondary Objectives

To determine the comparative incidence of the endoscopic endpoints of gastric
and/or duodenal ulcers (23 mm, >5 mm) and erosions following
administration of MK-0966 25 mg once daily, MK-0966 50 mg once daily,
ibuprofen 800 mg 3 times daily, and placebo over 12 weeks with a 12-week
continuation period for MK-0966 25 mg, MK-0966 50 mg, and ibuprofen.
Exploratory Evaluations

Other exploratory evaluations included a combined comparison of the effect
of treatment with MK-0966 25-mg once daily and MK-0966 50-mg once daily
with respect to endoscopic endpoints of esophageal mucosal injury in
comparison to ibuprofen 2400 mg and placebo.”

A post hoc analysis was performed to compare the mean change from baseline

for hematocrit (%) and hemoglobin (gm/dL) between patients who did and -

those who did not develop ulcers while on treatment. Other results in this submission
indicate that fluid retention occurs with the use of Vioxx as it does with the use of
NSAIDs. Minor change in hemoglobin or hematocrit may relate to hemodilution.
Interpretation of such data must be made with caution. Fecal blood loss studies in
combination with hematologic changes might offer more robust information.

Analyses based on a modified intention-to-treat (ITT) requiring at least one treatment
phase measurement and per —protocol were performed. Sensitivity analyses were also
performed and will be described in the results section. . .~

Results: :

Baseline patient characteristics:

Table 39 shows baseline comparative data. The sponsor noted the differences between
the two study populations in terms of NSAID use prior to baseline visit and prior history
of perforation, ulcer or bleed. These are very large differences in parameters that are well
known to affect risk of ulcer disease. Tables 40 and 41 break down the data further and
are taken from study 044 and 045 study reports. In view of the significant difference
between placebo ulcer rates in studies 044 and 045 and the primary importance of
placebo rates to the results of this study, these differences should be noted with concern
regarding the validity of combining these two studies for placebo comparisons.
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Table 39
Study Populations at Baseline
Protocol 044 | Protocol 045 Combincd
Category (US only) | {International) | Protocols 044/045
Randomized patiets (N) 741} s 1516}
Female (%) 673 LN 71.0
Male (%) 337 25.3 2.0
Mean age (years) 62 61 , 62
Age range (years)' 471087 491088 471088
Prior Gl hlsmt)'! (%) 194 111 152
H. pylor present (%) i 2687 M7 410
Gastroduodenal erosions ot haseline endoscopy (%) 13.0 148 13.9
NSAID uee prior 10 bascline vislt (%) 83.0 494 5.9
Table 40 (from study 044)
Baseline Patient Characteristics
MK-0966 Toupcoten®
Placeba 2Sme | 50 mp 2400 myp Toualt
Gender
N 177 195 188 183 741
Mak:, 0 (%) 61(34.46) 6103128 | s8q318) 6303443 | 24303299)
o Female, n (%) 116465.540 | - 134¢68.72) .| 128¢6882) | 120¢65.57) | 4986720
& : Race
' N 177 195 186 183 741
Aslan, 8 (%) 1{0.56) 14051 0(0.00) 2(1.09) 1054
black. o (%) 221243 178,72 16 (8.60) 1901038) | 740999
Eurasian, o (%) 0 (0.00) 1(0.51) 0 (0.00) 0(0.00) 1{0.13)
Hispank, 0 (%) 6(339) 13(6.67) 11{3.91) 1038 37 (4.99)
Indian, n (%) 2(L13) 0(0.00) 0(0.00) 1 (0.55) 3 (0.40)
Native Amer. o (%) | 2{1.13) 1¢a.51) 2(1.08) 1 (0.55) 6 (051)
white , 1 (%} 144 (81.36) 162 (¥3.08) | 157 (84.41) 183(3361) | 616{%3.13)
GI Hintory?
N m 195 186 LXE 741
abuent . 1 (%) 145 (31.92) | 152(7795) | 12(8L7Y) | 148 m08T) | 597 (05T)
presend, o (%) 32(18.08) |  43Q22.0%) | 34(182%) 2301913 | 144(1943)
H. pylori Stuts! T ‘
N 177 195 186 153 741
abeent, o (%) 123020.62) | 1507692 | 131¢7043) | 13a4(7322) | se07287)
prescoLo (%) | 49027681 45¢2308) | 552987 | 492678 | 198(2672)
vaknown, n (%) 3{1.69) 0(0.00) 0 (0.00) 0 (0.00) 3 (0.40)
Gustric and Daodetal Evoduns
N ~ i 195 186 183 741
=0, 0 (%) 1508475y | 176(9026) | 15700441 16208852 | easqron | ,
SQot%k) o | 27(15.2%5) 1909.74) -} 2901559 | 203148 |- 96(1296) |
) Prior NSAID Use
o o pren ™5 | e | m T ;
No.n(%) Rasody | Boewy | MMy | naeas [sassn |
Yes, 0 (%) - 145¢81:92) | 162(83.08) | 15308226) | 156(85.25) | 616(83.13)
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Table 41 (from study 045)
Bascline Patient Characteristics
MK-0966 Dhusprofen
Piacedo 2S5 mg | SOmg 2400 mp “Toal
Geoder )
N 194 195 193 197 TS
Female, o (%) - 146 (75.26) 158 (77.44) 139(72.0%) 143 (74.09) SI9 (A1)
Mk, B (%) 4324.749) 44(22.56) 24(77.98) 30125.91) 196{25.20)
Race
N 194 193 193 193 s
Asian, n (%) D {000 2 (1.03) 1 (052) 1(05) 4 {05
Blsck. n (%) 3 (139 ©2(103) 4 (20N 4 20N 13 (1.68)
BEurop. n (%) 0 (0.00) 8 (051) 1 (0352} 0. €000} 2 (026)
Hispa. 1 (%) 54(21.84) SN §6(29.02) §3(27.46) 216(27.87)
Molti. a (%) 3155 2 (103) 2 (1.0 2{1.04) 9 {1.16)
. White, n (%) 134 (69.07) 135(69.23) 129 (66.84) 133¢68.91) 531 (68.51)
Prier GI History$
R N 194 105 193 193 778
( sbseol 1 (%) 176(90.72) 171 (87.69) 174 (90.16) 168 (R2.05) 689 (R8,90)
i presest, n (%) 18 (9.28) 144230 19 (9.34) 5 (12.95) B85(¢11.10)
H. pylors Statadh
N 194 195 193 193 TS
ahsesy 0 (%) 84 (43.30) 83(42.56) TR0 8B (43.60) 332(42.84)
preseot. 1 (%) 104 (53.61) 110(56.41) 109 (5G.48) 101 (52.33) 424(54.71)
wnknowp, o (&) 6 {(109) 2 {1.03) 7 {3.63) 4 (207) 19 {245)
Prior NSAID uac
N 194 198 S ) L 193 s
No, ni'%) 101 (52.06) 93(47.69) O (4870} 104 (53.59) 392 (50.58)
Yes. n(%) 93 (47.94) 102¢52.31) 99(31.30) 49(46.11) 183 (49.42)

A comparison of the two placebo populations in withdrawal data is also relevant. There
are potentially meaningful differences in discontinuation rates (32 versus 22% for studies
044 and 045 respectively) tables 42 and 43 display these data.




e e A A T R A L i R 5 R o B SR

NDA 21-042

( : Page 56
Table 42
Patient Accounting
, MK-0966 Ibapeoten
Placedo 25 mp S0 mp 2400 mp Tolal
ENTERED: 177 195 186 184 74Y
Male (age range G1i491076) | 61¢491081) | $SB(491076) | 63 (491080) | 243 (4910 31)
Female (age range ) 116 {(471085) | 134 (40w EY) | 128 (491086 | 121 (49 w87 | 499 (4T EY)
: u (%) n. {%) (%) o (%) n %)
COMPLETED: 119 (67.2) 136 (89.7) 122 (65,6} 72(9.1) 449 (60.5)
DISCONTINUED: 58(32.8) 59 (3N0.2) 64 (344} 112 (60.9) 233 (39.5)
Clinical sdverue expericece 12 (6.%) 20(103) 22 (11.8) 211143 75(00)
Labcrainry adverse expericnce 2(1.0) 0(0.0) 105) 6 (33) 9(1.2)
Lack of efficacy 16 (9.0) 6. 422 9(4.9) 54N
Lost to follow up 1 (06) 3{1.5) 0(0.0) 36 1(0.9)
Palivol mowd 1 (06) I(LS) 0 @©.0) (0.0} 4(0.5)
Padeat withdrew: consee 7 4.0 1367 1405 1§ (60) 456D
Deviatioe from proweol 9(5.1) 3I(LS) 42 E(4.3) uEH
Study cadpointd 10 (3.6} 11(3.6) 19(10.2) 54290 M (1LT)
(
. Table 43
Patient Accounting -
MK D66 Duprofen
Placeba 25 R 50 mx 2400 mg Total
ENTERED: 194 195 193 193 75
Femak (age range)’ - 146 (4910 B3) -J151:491085) | 130 (4010 81) | 143 (49 (0 83)| 579449 bo £8)
Male (nge mnge)’ A8¢SOmAl) | 4 (@QwE2) | SM@wi]l) | OGO 196 (45w 8
: a (%) (%) o (%) (%) 2(%)
COMPMLETED: 152(78.4) 138 (N.8) 127 (63.6) S0{41.5) | W7 (A1)
DISCONTINUED: 2L ST 66 (M. 113 (586) 278 (35.5)
Clinical adverss expétience 1306 10%5.1) 18(9.3) 1393 $3(6.8)
Labcratory sdverse experiknce | 0 10.5) 316 tho. 5007
Lck of effieacy 166 (TR} 318 Q6 220
Lost to Tollaw up 3(1.6) 421 2100 o 9(12)
Padent moved 140.5) 1 {08y 103} 1 {0.5) 4(05)
Palicnt withdrew congsat 136D isan | ey | wey | sso0
Deviatica from protocol 6(3.1) 526 4.0 31Q2.6) 20026)
Study endpoint? 506 1500 199X 73378 | 1120148
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Results :

Figures 4, 5, and 6 review the individual study results and then the combined analysis.
The statistical analysis of the combined studies is shown in table 44. The 90% confidence
interval for the difference between Vioxx 25-mg dose and placebo was well within the
sponsor defined 4% confidence bounds. The Placebo ulcer rates at both 12 and 24 weeks
are in fact higher than the Vioxx 25mg rate. ‘

The 90% confidence interval for the ulcer rate difference between the Vioxx 50mg dose
and placebo was slightly over the prespecified bound of 4%. The upper bound of the 90%
confidence interval was 4.88%. The trend is of note however.

Interestingly, there is a strong trend (p=0.066) suggesting a difference between the ulcer
rate of the two dosages of Vioxx at 12 weeks (see table 44). At 24 weeks there is a
statistically significant higher ulcer rate in the Vioxx -50mg compared to the 25-mg
group (0=0.043). This dose related statistically significant difference between ulcer rates
in the two Vioxx groups remains when considering larger of ulcers < 5 mm as well
(p=0.016). (See figure 7). These results heighten concerns over claims of comparability
to placebo.

The results of data on changes in esophageal score over time also suggest a lack of
placebo effect of Vioxx in a biologic parameter different than gastroduodenal injury.
There is a trend suggesting a higher esophageal injury score in the Vioxx 25-mg group
compared to placebo and a statistically significant difference between placebo and Vioxx
50-mg in this parameter. At 24 weeks ibuprofen and Vioxx maintain similarity in changes
from baseline esophageal injury scores.

The data displayed in a categorical fashion in table 47 reveal that the majority (over 80%)
of patients in all groups had no change in esophageal score. (See tables 45,46 and 47)

Subgroup analysis for study 044C revealed a statistically significant correlation between
a history of PUBs and ulcer rate (p<0.001). The analysis of the effect of prior NSAID
usage shows a strong trend with a p= 0.087. This statistical effect on the ulcer rates is
particularly important in view of the differences in baseline rates of these two critical
variables. This will be discussed later in the discussion of study 044C.

Two sensitivity analyses were done in this study. The first analysis imputed the observed
placebo ulcer rate for the 4.2% of patients who withdrew from the studies due to GI
adverse events. The ulcer rate for the patients withdrawn due to GI ‘adverse events in the
Vioxx groups was imputed to be equal to the observed ulcer rate for the ibuprofen group.
The Vioxx 25-mg group remained within the sponsor’s comparability bounds.
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The second sensitivity analysis imputed the observed ulcer rate for each group for
| patients with missing data. The 90% confidence interval remained well below 4% (range
| —3.26 10 2.17) for the Vioxx 25 mg group compared to placebo.
These sensitivity analyses are of note. They are less relevant to assessing the results of
this study than are the questions to be raised about the large differences in populations
-and associated placebo rates between studies 044 and 045. The appropriateness of
combining data from two studies with different populations must first be considered
before the meaning of results can be considered.

Table 4 Table 5

Life-Table Cumulative Incidence Rate of Gastroduodenal Ulcers 23 mm
Intcation-o-Treat

Protocol 044 Protoco] 045
"
a 4
: g
( .
o -4
. g
i
E -V
5.
gil
S 10 L N
s 1%
ol o=
Sk
Tavw by Treatrary
[EPacctx B MK 0068 B3 mg IWIK-0900 £0 oy B ibusrofen M00 mo|
N=l158 © Nulg5 - N=l78 Nu=167 Nel82  Ns=|87 N=182 N=187

For both Prowcols 044 and 045, p<0.001 For ibugnofen werus placebo. MK0965 25 mg. and MK-0966 30 mg s Wek 12 aad ror MK-0966 235 mag and MK-0966 50 og ot
Week 34, Placeba wis aot incisded s Waek 24 since 95% o the patients in the placebo groap wese dlscontionod st Weck 16.
Duwia Souree: [2.1.0: 21.2)
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Figure 6

Life-Tuble Cumulative Incidence Combined Ratet of Gastroduodena) Uleer

23 mm Intention-to-Treat
50 4536
45
£49
[ ]
286 -
o
® 30
® 20 1
LTS
£
O 10 4
[
3 [
c Time by Treaiment
( [SPlacebo MMK-0268 25 my W MK-00BE 50 mp M buprolen 2400 ma |
‘ Combined: ~ Ne340 NeX73 Ne3t3) N=3%4

Data Source; [2.1.1:2.1.2; 4.1.37)

Table 44
Life-Table Analysis for 12-Week Comulative Incidences of Gastroduodenal Uleer 23 mm
: ~ Adjusted for Study?
Inlention-to-Treat
Nuraber of Patieats Wik
N Incideaces Raee (297 Combired Rate (%5F
T Prot U4 Prot 045 Proe O4d Prot 045 Prk 084 Prot 045 and 95% C1
Placvto 153 K2 Y] 3 9.92 510 - M (3.7%, 1091}
MX-0966 25 mg 18 187 y ) 410 9 459 (245, £94)
MKA0%E 5G wng m w2 12 15 731 a2 807 (S.15, L1L.00Y
en ¥6? 157 £ ¥ 1.8 2918 2847 (234, 33.57)
Betaven-T Contrparisim
Dilereuce ¢of | 90% Cl for Diference Ratic of
Raees (%) ) Ruan} 90% T kv RasSo p-Vadirt
Premuary Cognpariscer: ML 09661 25 mg ve. Placebo -2 (38% 13D 0.62 3e, 131 0417
Ottux Placedo Compurivan: MK-096 50 mg vs. Placebo l - 10} 257, 485 I 1.04 l 0e,  1M) 0299
Buprolen vi. Placebo 229 (1600, 2647) 3.57 2.3, 553 <0.001
Active Treatmanl Comparssons . MK-U¥66 23 mg vs. MK-0066 30 mg 33 (644, 027 (X s, 046 0066
MK-0066 23 g vi. Rupeoden T4 (23R, 19,10 017 028y <01
MK 0955 50 e vo. Buprofen By (2526, - 1547} 0.28 0.0, 040 <01.001
T Cunutstive e troos Une Ble-toble smalysia, if wiay 0t ecual (e sumsber of pasicnis Witk the inciderewN 1 100,
¥ Comblosd rae was calowlaned o & weiphund conbinitos of rries of the wesriess o the kndividaad sadies (Riiple slzes wess wsad b6 Db welghis. while i combined
betweon-trenttet diffcrence wis cakouisiod 23 5 wenghied combination of the dilferonces fram the individual stodies (i of the vk of the diilorences werr smed as
the weiphts). The combrined i of valcs was Enloulstad misg e sty method as for combised diffeonce (5o the method weetion). Tim, the cambincd difforsces might
it pxgeal e differences of the cobbinad raes. sind e combined tatios wigh s equal e ratios of the coaabined raes.
*_Fron the lop-tunk test adpicand for soudy. .

Data Soarce: [2.1.1;:21.3)
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Figure 7
Life-Table Cumnlative Incidence Combined Ratet of Gastroduodenal Uleer 25 mm
Intention-to-Treat
35 4 34.22
80
&
§ 25
«c
B 20
i
E 15 -
32
g 10 4
o &
5 4
[
12:-Woeek 24-Woak
Time by Troatment
|DPlacebo mMK-0868 25 mg MMK-0966 50 mg B Ibuprofen 2400 mg|
Combined: - N=340 N=373 N=360 =354
1 Combload rate for & trestment was caloulatnd as 2 weighizd combination of tates of the trestment from
the individoal stndies with sample sizes of the (reatmeat from the individusl sudics as the weights.
Dats Source; [2.1.1; 2.1.2; 4,138} -
Table 45
Life-Tabic Analysis for 12-Week Comulative Incidences of Bsophageal Score 22
Intenton-to-Treat, Adjusted for Study?
Number of Paoews Witk
N Incid R 1%)T Combinad Rae (% )3 20t
Trestmem Pt 044 Prot 43 Prev 0dd Prox 048 Pred D44 Prea (NS 2k 18]
Placebe 155 %) ) 4 927 % 554 2,63, 346)
ME-1966 25 my f1)¢ s § ) 1] 14 LY 834 (327.71.2D
ME-0966 50 mg ) 1% n 12 1416 755 1097 (749, 1445)
Thupcvian 164 188 15 18 1.7 1267 1229 19.%0, 16.28)
Botwern- Troatment Conprriset
Difference of 30% O kor Diltecemce Rasio of .
Rumed (573 i) Ranea? S0 ) kv Rasir pViseed
Primiry Compertan: MK-965 23 iz s Fiscebo 2.8 [T -3) 146 086 249 nigs
Oy Placebo Campariscas . MK-D966 S0 mg va. Placsbo 536 l 08, &Y [ [ (L& 33 8029
Fupmien vi. Paeeh 161 Q3% nas 14 (LA - 1A%} 8.004
Active Trewtmen Compasisoee. . MK O 25 mp ve, MKAD966 50 mg w284 LU B 106) %] 050, 119 o3n
MKO4 23 mg vi. Baproden AA3 (851, 4 s @43, 100) a3’
MK 0065 50 mig s Tooproden 1.7 612, 21 oM 06l - 132 05Te
¥ Cwmlative raie from the kie 4abde unalysis, & may #ot equal the cumber of pabents with (he encxdeanewN & 10L
¥ Cupbrined race i salculaied B & Weighted combimannn of et of Qe treament from e Indivicual snidies (Sample Gacs wese Dand b The wigbia), Mk e combined berween-
et differnce was calowlabed a3 & weighiod combisation of e differences from the individial mudies (inverses of the variances of the GiBnrences ware usod as the weights).
The conotied mak) of asias - wad Saleslined wing the wmidae Touhad ax for combimed dUflerenct (sce e matd acilce): Thi, the ecmbingd WiRwepces Tight B equal 1be
diffecences of the combined raics, and the cosbised ratios wi§hi wot squal the ndics of ter combiand mies.
£ From te Igrink lea adisnad for stiady.

Data Source: {2.5.1;2.1.2)
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Table 46
Life-Table Analysis for 24-Week Cumulative Incidences of Esophageal Score22
Intention-to-Treat
_ Adjusted for Study®
N Number of Patients With Rane( KW Combined Ree®)1@ md 953 O
Incidenses

Treslroeal : Frodd Pro(O4S Prosted ProsMs ProsOsd Prowns

MK 0966 25 g 1 s D | - 16 T W S 106 13,01 ( 9.07, 1849)

ME-09%6 50 wng 7% 1% % S 900 1699 17.99 (1264, 2333

Thugrolen 164 188 21 1% ) =010 1287 19.92 (13.63, 2621)

Becwoen Trvaiment Camperisa
Difference of 0% (1 far Ratio of 9% 1 for Ratio p-Valoe
Raonl %)@ DAllereocs() Risen @@
Active Treatruent Commarisar - MK 0365 25 mg v» MK 966 50 mg «A.09 (495, Lm o { 054, 112 0255
MK 096 28 mg ve Touprden <357 {962 1A%) o7t (049, 143) ne%H
MK0966 50 my vi Drupiraden £10 (425, 836) 091 {064, 130 0.682

# Cumubstive rae from the Llc-table sy, b sy h equal the pamber o pacimes whil i neidencea/N § 100,

u"Cumbiudnnewul:uhmdnlﬁ#ﬂt@ﬁnﬂmdﬁmﬂ&m&h&ﬁdﬁddum&&mnﬂnk ghis), while the comnbined b

eatmom diffeorace wias cakubiiod @ & aeighiad combinsiicn of U ilTuninces frow e individual e (imverses o the Vasiaxes of da differemcr wacor weacd ai the wighish The

sombined raio of rales wak calcnlied using the simile miethod & far ¢ombined difference (sr the Tisthod section). Thus, the bimed diit migit not squal the differences of

the combud cave: and th coutvined ratios miight oot squal the ratics 6f t: cotbined rakes.

* Fram the log-mnk 2t adjustsd for study.

Table 47
Analysis of Change From Bascline at Week 24 for Esophageal Score
Intention-to-Treat
Naraber (%) of Patients with Change from Baseline Soare
Tremmess N Mean c o Seore L1 Score O Score | Socare 2 Sooee 3 Soare 4
MK-0%6 25 mp m 3 P 1908090 T ISR 200536 14375 4L 1{OZN
MK-0%06 30 my 380 [ 37 181328 304 (B184) 12(33) ¥{s2x) 308 Jraay
Poupeéon 3 016 16{43D 296 (34L18) 336N 21 (8§53 scidl) [ (QL28)
Berwesn: Treameps Conguniton
Logistic Regreasion ANOVA

Treatment Mean DilTerence p-Vaks Vel
MEK.D9G 23 mig vs MK-0966 50 mp 002 o432 0S4
MK0065 23 mg v Iuprols oM oS 0347
MK 0% S0 g v Bupralen on: 0962 8706
Effect pValue
Tresmess (ANOVAK 111
Gl Hissary (ANOVA): aoey
Browoe! IANOVAX 0008
Sia witkin Prowcal (ANOYAX 0.001
Treatmeot-by-Gl-iawury intoraction {ANOYAY o867
T by i san [ANOVAX (7 v EIEERES
Trestmeot by Site-witis Prolocal interactice (ANTYA}: o
Proponjonal ndds suilmpdon: a3
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Hematologic Effects:

The analysis of change in hematocrit revealed small drops in all three treatment groups
compared to placebo. (See table 48). The sponsor then did a post hoc analysis separating
out ulcer patients and nonulcer patients within each group. There was no statistical effect
of the presence of ulcers on the change in hemoglobin in Vioxx groups. The ibuprofen
group with ulcers did have a larger drop in hemoglobin and hematocrit than the nonulcer
group. One hypothesis is that the changes in hematologic parameters seen in ibuprofen
are to a significant extent related to ulcer bleeding, while the change in the Vioxx groups
is due to hemodilution. This is conjectural and the data cannot be analyzed in a way to
define the etiology of the changes in hemoglobin and hematocrit. Blood loss,
hemodilution and primary hematologic impact are all possibilities.

‘ Table 48

\

( . Tabke 1= Analytis of Endpolme: hemnaerit (%)

. Mean Chinnge fram Baseline (Randomizstion Visil)
Avenaged an Rx
{Imention-W-Trea Appooachd
Treatment Baseline Trestmem L5 Mean - -5 QforLS
CGroup N Mean Perbd Mean . Meas Chasge - SD of (Yunge Clinnpe Mezn® Chanpe |

Plarebo ETK) 4184 41.81 043 [ ] L£01 (-0.22, 0.20)
25 mg s 4154 4089 £0.76 200 D76 {096, -0.55)
50 mg. 360 41351 4037 -1.15 al -1.14 (-1.35, -0.94)
Paprofen 350 4139 4040 -148 210 ~148 ¢-1.68,-127)
Coaguriwns Barnven Trexsmans Geoups Diff, in LSmean 93¢ 1 Joc Db p-Vale
With Active Comperatoe W :
23 mp wa. Jbuprolen arn O3 1.01) «1.00)
50 my vx. Ibuprofea 033 (D4, 06 0.026
Between MK 0966 Doses
2 mg v S0z : AR I DY) 0.008
With Placebo
25 myg i plavetxy 07 (104, 0AS) L J )]
50 my vx. placeto -1.13 (-4, Q84) «0.001
Rurrifen v, Phyorbo -1.47 1,96, <111 <0 00)
EBact: oo \akie Pocled SD
Protovel Q0L 1,98
Tresroeot 1001
* adyasting £ar the protocol effect.
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Table 49
Tabke 3. ‘Anslyuis of Endpoing:” hemaglobin (gmid. )
Mo Chiange from Baseline (Raodowsizitios Visi) |
Averagind oo Rx
(Inlentira-lo-Trem Approach)
Trealoent N Bk Treatment Mrn Changy 5D of Changy LS Maan’ 95% CT for LS Meant”
Groap Mean Period Mean Change Chanpe
Placrbo M4 1348 1088 0.02 053 s {-0.00, 0.09)
oy 2] nn 13.60 Q.38 (T3] D1k {024, 4.1
50 g 350 1035 1345 0.0 083 030 036, 0.24)
Pwprofen A0 JANG 1348 Qa4 T3 Q40 {0047, 038
Coanpanisoms B T £ra Groups Daff, tm LSmean Q5% ClI for Dufl p-Valoe
With Active Comgraratix
2 g ve. Dugrobes a2 (014, 03t « 001
50 o W, Bouagirofed .11 {00 Q19 QDIX
)
25 mg vx. 50 By a12 (O, 021} GoX
With Plaebo
25 g\ placeba 020 {-0.29.-012) “0001
50 mg ve. placeba 032 {01, D24) <0001
Mruprofen v Placeho .43 (41,82, 41.34) L IEL
Elfas: Vb Pooled SD
Prosaeot w003 039
Treatinenl <0031
adfisting for the prxocal effect.
Discussion:

The sponsor’s stated goal in this study was to compare Vioxx 25-mg to placebo at 12

weeks. The specific comparability bound chosen was 4%. The study succeeded at this
limited endpoint. Other endpoints studied were not supportive of comparability to
placebo claims.
1. There was a consistently higher ulcer rate in the Vioxx 50-mg versus the 25-mg

group. This was true for both ulcer size endpoints of 3 and 5 mm. This difference in

ulcer rates was statistically significant at 24 weeks. This dose —effect relationship is

not suggestive of placebo like effect in the parameter of ulcer occurrence.

At 6-weeks there was a 60% higher ulcer rate in Vioxx 25mg and nearly threefold

higher ulcer rate in the Vioxx 50mg group compared to placebo.

Hematologic parameters of hematocrit and hemoglobin both revealed small but

statistically significant differences between placebo and Vioxx groups. Itis not

known whether these differences are due to GI blood loss or other causes.

. Esophageal injury scores seen with Vioxx suggest ibuprofen-like effects rather than
placebo-like effect. This parameter (esophageal injury) may not mechanistically relate

to gastroduodenal injury. It was not part of any primary hypothesis. In terms of
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morbidity, the parameter of gastroduodenal injury is felt to represent a more
significant concern than esophageal injury. The adverse event rates for heartburn and
discontinuation rates due to UGI symptoms do however suggest a potential for
clinically meaningful impact of esophageal injury associated with the use of Vioxx.

This reviewer has serious concerns over the meaning and generalizability of the placebo
data in study 044C. A Cox proportional hazard model was used by the sponsor to assess
the homogeneity of treatment effect (treatment by study interaction) when looking at all
groups at all time points. This analysis suggested no statistically significant differences
between the studies and the sponsor concluded that the studies meet criteria for
homogeneity. This reviewer is concerned as to whether such a statistical model and
conclusions drawn are appropriate when the very direction of the results is different in the
studies. The conclusions of comparability are also difficult to accept in view of the dose
related rise in ulcer rates seen with Vioxx that reached statistical significance later in the
study (p=0.066 at 12 weeks and p=0.043 at 24 weeks. This difference between the ulcer
rates for the two dosages of Vioxx was also statistically significant at both 12 weeks
(p=0.014 and 24 week (p=0.016) intervals when larger ulcers (>5mm in size) were
analyzed; suggesting a true effect is present.

There were large differences between the two study populations in important baseline
characteristics that were found to have strong statistical impact on the risk of developing
ulcers. It is not certain whether the differences in these baseline characteristics fully
account for the differences in placebo ulcer rates.

The high placebo ulcer rate of 9.9% in study 044 is quite different than the placebo rate
of 5.1% at 12 weeks in study 045. A review of historical data may be somewhat
iaformative. Such data on “placebo” ulcer rates must be interpreted with caution. Other
published studies and data from other NDA submissions did not have protocol mandated
6-week ulcer data. Twelve-week ulcer data are therefore not fully comparable.

Recent data from the NDA submission on Celebrex can be used for comparison. The
patient demographics in the Celebrex trials were similar in terms of underlying
osteoarthritis diagnosis, age, prior Gl history, prior cardiovascular history, H. pylori
status, baseline disease activity and the number of patients with gastroduodenal erosions
at baseline. In that study the life table 12-week ulcer incidence rate was 5.6%. Ina
similar study from the Celebrex NDA the placebo ulcer rate was 4.2% for patients with
rheumatoid arthritis, a disease thought by some to have a higher incidence of underlying
ulcer disease. The average age in that Celebrex study was 7 years younger than the
osteoarthritis studies in the current submission. Celebrex studies did not have 6-week
endoscopy data, which can be anticipated to increase the ulcer rate to some extent. Unlike
interval scheduled endoscopies on active NSAID comparators, the impact of 6-week
endoscopy data would not be anticipated to affect the placebo rate very much. The actual
data from study 044supoprts this assumption, (6-week ulcer rate of 0%). A recent study
by Fuller revealed a point prevalence ulcer rate of 5.2% in osteoarthritis patients off
NSAID:s for a minimum of 7 days °. Studies in less well-controlled populations suggest
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