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Table 7
Life-Table Analysis for 12.Week Cumulative Incidences of Gastroduodenal Ulcer23 mm
Intention-10-Treat
Normber of Paticats .
Treatrent N with Incidence Rate’ (%) 95% Cl for Kate (%)
Placeho 158 n 9.92 (412 - 15.73)
MK-0966 25 mg 186 7 410 (1% 70M
MEK-0966 S0 mg 178 12 A {331, 11.30)
Ihupeofen 2400 mg 167 42 .69 (2043 34,95
Between-Treatment Comparison
Difference of 00% CT for Differcnce Ratio of
Treatoent Rares (%) (%) Rates 90% Cl for Ratio p-Value
MK-0966 25 mg vy. haprodzs 2400 mg 2359 317, 1701 0.15 (008, 0.28) 0,001
MK-0966 50 ing vs. ibuprofen 2400 mg 2018 (2733, ~1343) 026 (0.16.  0.44) - <000
Ibuprofen 2400 my vx. plicebo 17.26 (997, 25.56) 21 (163, 4.78) <0001
MK 0966 25 mg vs. placebo : S8 1130, 03%) 041 (0.19, 0.90) o
MK.0966 S0 mg vs. placebo 2R (%53, 330 0.74 (038, 14) 0642
MK-0966 25 ms vs. MK-0966 50 mg -321 -739. 09N D56 (026, 1.20) 0.203
t Curoulative rate from the life-tabie analysis may oul equal the sumber of patieats with incidence/N x 100,
$ Frown the bog-rank test.

Data Source: {4.10.1;4.10.2)

Rian .
E .

It is of note that analysis by the sponsor revealed no change in the rate of ulcer
development when comparing the first three-month rate with the second three-month rate.
This is consistent with literature on the subject of NSAID ulcer risk over time (excluding
the first month of therapy for which there are substantial data suggesting higher rates
during this period when adaptive changes take place in the gastric mucosa).
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Table 8

Intention- to»Treat

Subgroup Analysis of Incidences of Gastroduodenal Ulcer 23 mm at Week 12

Number of Paticnts
Treatment N with Ulcers Rate (%) 95% CI for Rate(%)
H. pylori Status$ (p=0.983) p-value of treatment-by-subgroup interaction =0.325
Absent
Placebo 111 10 9.01 (3.68, 14.34)
MK-0966 25 mg 145 5 345 (048, 642)
MK-0966 50 mg 126 7 5.56 (1.56,  9.56)
Ibuprofen 2400 mg 123 31 25.20 (17.53, 32.88)
Present '
Placebo 4“4 | 221 (-2.13, 6.68)
MK-0966 25 mg 4] 2 4.88 (-1.72, 1147
MK-0966 50 mg 52 5 9.62 (1.60,  17.63)
Tbuprofen 2400 mg 44 11 25.00 (12.21,. 37.79)
Table 9 -
Analysis at 24 week
L H. pylori status$ (p=0.102) p-value of treatment-by-subgroup interaction =0.270
( Absent
e MK-0966 25 mg 145 8 5.52 (180, 9.23)
MK-0966 50 mg 126 10 7.94 (3.22, 12.66)
Ibuprofen 2400 mg | 123 . 38 30.89 (2273, 39.06)
Present
MK-0966 25 mg 41 4 9.76 (067, 1884)
MK-0966 50 mg 52 10 1923 (852, 29.99)
Ibuprofen 2400 mg 4 15 34.09 (20.08, 48.10)

Subgroup analysis based on potential risk factors showed a statistically significant
correlation between increasing age and ulcer rate at 12 weeks but not at 24 weeks. The
statistically significant correlation between history of clinical ulcer disease (PUB) and
ulcer rate was consistent at 12 and 24 weeks. Although this effect was seen across all
groups, it was more pronounced in the Vioxx and placebo group than in the ibuprofen
group. In the subanalysis of patients with a history of “PUB” the ulcer rate at 12 and 24
weeks for the Vioxx 50 mg group fell with the 95% CI for the ulcer rate in the ibuprofen
( . group. At 24 weeks, the ulcer rate for both dosages of Vioxx fell within the 95% CI for
the 1buprofen group.
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Although the subgroup analysis is not a study endpoint, it does have vital importance to
the group of patients at highest risk of NSAID complications who are likely to be the
patients with most to potentially gain from the use of a less ulcerogenic NSAID.

Race, gender, alcohol and tobacco use did not correlate with ulcer rate at either interval.
Interestingly, H.pylori status in the placebo group (defined as either urease or
histopathology results) showed a trend towards a higher rate in H.pylori negative
compared to positive patients at 12 weeks (9% 10/111 versus 2% 1/44) suggesting a
protective effect of H.pylori in this group. This trend was not seen at all in the Vioxx or
ibuprofen groups. In fact there was a slight but consistent trend towards a positive
interaction between H. pylori and ulcer incidence in the ibuprofen and Vioxx groups at
both time intervals. It is unclear if these trends represent any meaningful biologic
interaction. The data from this submission and the Celebrex NDA 20-998 do not suggest
a meaningful interaction between NSAIDs and H.pylori as risk factors for gastroduodenal
ulcers. These data are displayed in tables 8 and 9.

Subgroup analysis for baseline gastroduodenal erosions revealed a significant
relationship between baseline erosions and the ulcer rate. See table 10. This effect was
seen at both intervals and crosses all treatment groups.

Table 10

Suhgroup Analysis of lnddences of Gastroduodenal Ulcer 23 mm at Week 12

Intention-to-Treat
Numbser of Pathetits
Tretmend N with Ulcers Rade () 95% CJ for Rade{ %)
Gastric and Dusdenal Erosions  p-valoe oftrutmenl by-subgroup Interaction =63
(p-<0.001)
Baxeling Number of Erosions =0
Placeha 134 h 113 {0582, 6540
MK 0966 25 mg 168 4 238 O0R,  459)
MEK-0964 30 mg 150 8 533 (174, 853
Jouprofen 2400 mg 146 33 2260 (1582, .3
Baseline Numaber of Erosions >0
Placebo . 24 6 25.00 (168, 4232
ME-966 25 mg 18 3 1667 Q55 33.88)
MEK0965 SO g 28 4 1429 (132, 77125
Thuprofen 2400 mg 21 9 4286 (2169, 64.02)
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The sponsor presented data on ulcer rate per 100 patient-months. Given the similarity in
exposure across the groups, these data add little to the report and are not reviewed here.
The sponsor also reports data on ulcer size (only for ulcers over 3mm. in size). The
method of measurement relies on visual estimate of mm differences compared to a
reference sized biopsy forceps. This method is of questionable accuracy and no validation
on reproducibility is given. These data are not reviewed here. The sponsor analyzed rates
of ulcers > 5mm in size. This measurement also involves inherent inaccuracy. The
ascertainment is binary and less imprecise than the measurement of average ulcer size
referred to above. The results were not meaningfully different. There is some suggestion
in the medical literature that 5Smm is a more reliable size compared to 3mm for
ascertainment purposes in endoscopy studies®. This is intuitively true due to the
subjective nature of endoscopic measurement and limits of the human visual judgement
needed to compare the size of a subcentimeter lesion compared to a fixed size
subcentimeter biopsy forceps. The analysis of ulcer size > Smm does add robustness to
the ulcer results.

Additional statistical analysis

The sponsor presents a sensitivity analysis assuming that all withdrawals due to GI
adverse events in the Vioxx groups and none of the withdrawals due to adverse events in
the ibuprofen group were due to ulcers. Using this approach, the difference in ulcer rates
remained significant at the p<0.001 level at both 12 and 24 weeks. |

A second sensitivity analysis for missing data was performed. The ulcer rate was
assumed to be 25% for the patients with missing data from the Vioxx groups and 0% for
the placebo and ibuprofen groups. The difference between both Vioxx groups and
ibuprofen maintained statistical significance.

The sponsor performed a crude ulcer analysis using the number of patients with at least
one treatment phase endoscopy as the denominator. The results were similar to the life
table analysis at both 12 and 24-week intervals.

The analysis of ulcer data by interval time and location is displayed in tables 11, 12 and
13. The data are consistent with the medical literature on NSAID ulcers. NSAID ulcers
are more common in the stomach than the duodenum. On the other hand, in the medical
literature “non-NSAID” related ulcers are more common in the duodenum. In this study
the placebo rate of ulcers in the duodenum was 3% at 12 weeks and 8% in the stomach.
The reason for the high placebo rate in this study may relate to this unexpected ratio of
3% : 8%. It suggests that the overall high placebo rate is not totally explained by highly
sensitive observation or overinterpretation of endoscopic findings. These explanations
would not cause a reversal in the ratio of the distribution of ulcers. This finding may
indicate: :

1. That the study populatioh is not typlcal of the g;:neralv i)opnlation
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(\ : 2. The recent NSAID use in many patients, concomitant drug usage, age and less likely
underlying osteoarthritis differentiate this population from historical data on
distribution of peptic ulcer disease.

3. Surreptitious NSAID or aspirin use by patients in the placebo group.

Table 11

Life-Table Analysns for 12-Week Cumnlative Incidences of Gastric Ulcer 23 mm
. Intention-to-Treat

Number of Paticnts
Treatment N With Incidence Rate' (%) 95% CI for Rate (%)
Placebo 158 9 1.63 62, 1263)
MK-0966 25 mg 186 5 208 (0.40,  556)
MK-0966 50 mg 178 10 617 (245, 9.88)
Thuprofca 2400 mg 167 36 24.16 (17.14,  31.1%)

Between-Treatment Comparison

- Difference of - - | 90% Cl for Differcnce Ratio of _

Treatment Rates (%) {%) Ratcs 90% CI for Ratio p-Value®
MK-0966 25 mg vs. ibuprofen 2400 mg -21.18 (-27.46, . -14.90) 0.12 {0.06,  0.27) «0.001
MK-0966 50 mg vs. ibupeofen 2400 myg IR0 (-24.66, 0 -11.33) 026 (015, 045) <0.001
i Ibuprofen 2400 mg va. placcho 16.53 (930, 237 317 (1.73, 5.78) <0.001
‘ MK-0966 25 mg vs. placedo -4.65 {-9.37, 0.07) 0.39 {0.16. 097) 0.129
( MK-0966 S0 mg v. placebo -1.46 669, AT 0.81 038, 171 0.756
heg MK-0966 25 mg vs. MK-0966 50 mg -3.19 (-6.98. 0.61) 0.48 (0.20, 1.17) 0.159

" Cumulative rate from the life-table analysis, it may pot equal the aumber of events/N x 100,
* From the log-rank tesL.
Data Source: {4.10.1; 4.10.2)

Table 12
Life-Table Analysis for 24-Week Cumulative Incidences of Gastric Uleer 23 mm
~ Inteation-to-Treat
Number of Patients
Treaument N With Incidence Rate' (%) 95% Cl for Rate (%)

MK-0966 25 mg 186 9 139 Q46 1332)
MK-0966 S0 me. In 18 1147 ) (551, 1743
Touprofen 2400 mg 167 46 41.66 (30.90. 5242)

BeMecn-Tt&alnmn Comparison

Difference of 90% A far Dilference Ratio of
Treatment Ritcs (%) (%) Rates 90% C1 for Ratio p-Value!
MK0966 25 mg vs, ibuprafen 2400 mg 3.7 (<4388,  23.66) 019 (010, 035 <0.001
MK-0966 SOy vs. ibuprofen 2400 mg -30.19 (4051, -19.87) 0.28 0.17.: 0.35) <0.001
MR0966 28 me vs. MK-0966 S0 mg -3.58 {-1034. 3.19) 0.69 (0.33, 142) 0.122

¥ Cunrulstive rale from the life-tabie snalysis, it may not equal the aomber of events/N x-100.
¥ From the Jop-rank test
Data Source: [4.10.1; 4.102]
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Table 13
Life-Table Analysis for 12-Week Curnulative Incidences of Duodenal Ulcer 23 mm
Intention-to-Treat
Number of Patients
Treatment N With Incidente Rate’ (%) 9%% €1 for Rae (%)
Placebo 158 3 3 (000, 6.7
MK-0966 25 mg. 186 2 118 (0.00,  274)
MK-0966 50 mg 178 R 3 192 (0.00, - 4.08)
Ihugprofen 2400 mg 167 8 5.9 (192, 10.06)
Berween-Trestment Comparison
Difference of - | 1 90% Cl for Difference Ratio of
Troament Ratas (%) (%) Rates oY% (1 for Ratio p-Valuet

MX-0966 25 my vs. ibuprofea 2400 mg -4.84 (-85L - -L17) 0.19 {0.05, 0.70) 0.023
MK-0966 50 me vs. ibuprolen 2400 op 407 (-1.94, --021) 032 (0.11. - 0.96) 0.069
Thugwoten 2400 mg va. placebo 288 168 - T4 192 062, 5.92) 0.156
MK-066 25 mg vs. placebo -1.96 (=525, 134) 037 (0.08. 1.67) 0.331
MK-0966 50 mg vs. placcho =120 -4.71. - 232) 0.62 {0.16. 2.38) 0.670

i MK-0966 28 me vé, MK-0366 50 my 0.6 (-3.01. . 1.48) 0.60 (0.14. 2.68) 0.616

s Cumulative raic from the Life-table analysis, it may not equal the naiher of eveots/N x 100
{ ' From the bop-rank test.

Data Source:: [4.10.1; 4.1022]

Table 13 (continued)

Life-Table Analysis for 24-Week Cumulative Incidences of Duodenal Ulcer 23 mm -

Intention-to-Treat
Number of Paticats
Treatment N With Incidence Rate’ (%) o5% CI for Rate (%)
ME0966 25 mg 186 3 1.86 .00, 395
MK-0966 SO mg 178 6 426 (080, - 7.63)
Touprofen 2400 mg 167 9 843 2.26.  14.60)
Between-Treatment Coonparisun
Treatroent Differcnoe of 90% (1 for Differenoe Ratio af
Raizs (%) %) Rates o0k (1 for Ratio p-Vatue!
MK-0966 25 mg vs. ibupeofen 2400 mg .57 1204, <L1D) 0.22 007, 0.6%) 0,024
MK-0766 50 mg vs. ibaprofen 2400 mp -4.17 1007, LT3 051 020, 1.25) 013
MK0966 28 me vs. MK-0966 50 me -2.40 -5.73. 09D 044 (014, 1.38) 0.270

Camulative Fate from the Dfe-table analysis, it may not oqual the number of évenis/N x 100.

* From the lop-rank test
Data Source: [4.10.1; 4.102]

Analysis of change in the mean number of gastroduodenal erosions from baseline is of

( S note in that all groups including placebo showed a tise in number of erosions.(See table
- 33) This is consistent with frank ulceration data in trend. Just as one may ask why the -

placebo group ulcer incidence should rise over time, one may ask why erosion score
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should rise. Given the high percent of patients on NSAIDs prior to enrollment (80%) one
would expect, if anything a fall in erosion score fall in the placebo group. Possible
explanations include 1) withdrawal from prior anti-ulcer/antacid therapy (approximately
20 % of enrollees used these medications prior to enrollment). Rebound effects of anti-
ulcer medication withdrawal on acid production may exacerbate withdrawal effect.

2) surreptitious NSAID or aspirin use 3) bias in endoscopic interpretation of all subjects ,
including placebo treated patients, while on “treatment”.

Esophageal scores were analyzed and appear in table 14. Week 12 and week 24 data
show a dose-related rate for Vioxx. It is of note that the ibuprofen group had a much
higher rise in esophageal score > 2 (erosion or ulcer) rate between 12 and 24 weeks than
Vioxx. The 12-week data on placebo show a numerically lower rate that in the ibuprofen
group but no conclusions can be drawn from these data. The dose dependent rise in
incidence of esophageal scores >2 in the Vioxx groups over the subsequent 3 months is
of concern and suggest a biologic phenomenon.

The 9% incidence rate of the development of esophageal erosion/ulcer over 12 weeks in
the placebo group, however, suggests that at least part of the rates overall are not due to
NSAID effect. The same considerations as discussed above related to gastroduodenal
erosions need to be considered. The prior therapy data listed in the patient characteristics
section reveal that 20, 23, 23 and 15% of the patients in the placebo, Vioxx 25 mg, Vioxx
50 mg and ibuprofen 2400 mg respectively had been on antacid or anti-ulcer medication
prior to entering the study. Discontinuation of these medications may play a role in the
interpretation of the esophageal injury data. Review of the concomitant therapy data
however, reveal that 14, 14, 17 and 29% of the patients in the same respective groups in
the study used this same group of antacid and anti-ulcer drugs. Use of Gelusil was
comparable among the groups. Invoking anti-ulcer/reflux therapy withdrawal does not
appear to explain the findings well. Review of the baseline data among groups related to
secondary diagnosis is important to the interpretation of the endoscopic findings. There
was no consistent imbalance between the groups in baseline history of heartburn or
gastroesophageal reflux disease (GERD). The heartburn rates were 14.7, 10.8, 7.5 and
8.7% in the placebo, Vioxx 25mg, Vioxx 50 mg and ibuprofen groups respectively. The
respective GERD rates were 6.2, 7.2, 4.3 and 4.3%. The adverse experience data related
to heartburn, nausea and vomiting in table 17 add plausibility to the concerns over
esophageal injury due to Vioxx.

The data in table 17 reveal a consistent pattern of heartburn rates higher in treatment
groups compared to placebo at 18 weeks. The rate of heartburn compared to placebo was
numerically higher in the Vioxx 25-mg group and statistically significantly higher in the
Vioxx 50-mg group at 18 weeks. The rates were numerically higher in both Vioxx groups
compared to ibuprofen. The Vioxx 50-mg group had an 80% higher rate of heartburn and
67% higher erosive esophagitis rate compared to the ibuprofen group at 18 weeks. The
higher rate of heartburn in the Vioxx 50-mg group persisted at 24 weeks, although the
ibuprofen group had a higher rate of erosive esophagitis than the Vioxx group at 24
weeks, Definite conclusions, however, cannot be drawn from such data. The data do not
differentiate Vioxx as safer than ibuprofen in regards to esophageal injury. They do
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suggest that Vioxx has a worse safety profile related to esophageal injury compared to
placebo. This is hypothesis-generating data. Comparison with study 045 may be of value.

Table 14
Life-Table Analysis for 12-Week Cumulative Incidence of Esophageal Score 22
Intention-to-Treat
. Numbyr of Patherts -
Treatment Ni With Incidence Roie’ (%) ) 95% C1 for Rate (&)
Placcho 138 10 227 Q.54 1500)
MK D866 25 mp 181 18 11.07 (621, 1591)
MK-0966 X mg 1% 2 14,16 : (865 1947
Thuprofen 2000 mg 164 15 11.87 (6.13, "~ 17.600
Beyween-Trestmen Comparisa
. Differvece of Rato of '
Tresiment Ratei (%) 90% C1 [or Difference (%) Ruscs 90% C for Ratdo p-Vahet

MK-0966 25 mg vx. ibaprolen 2400 my, X0 T, 3 093 10354, 18D 0857
MK-0204 50 my vs. ibopeaen 2400 mg 229 438, &M 1.19 o, 200 a.570
Ibuprofen 2400 ty va. placebo 2.60 {420, 940 128 (065, 247) 0349
MEK-0966 28 mg vs. placcho 150 449, - 8.10) 119 0463, 225 0.501
MK0966 50 myg vs. placebo 4.89 {-1.78, 11.57) 153 (0.BY, - 2B2) ol1s?
MKA266 28 me vi. MK-0966 S0 me ~3.00 (928, -307) 0.78 (048, 12%) Q421

¥ Cunwslative rate froos Use life-lable snalyis, i may nof equal the nember 6f patients with the iscidence/N X 100.
¥ Froem the log-runk &t
1 Numbur of patients with available dats s1 Baseline and af 3 subgaxyisnt visit

Data Source: (4.10.1)

Table 14

Life-Table Analysis for 24-Week Cumulative Incidence of Esophageal Score 22

Intention-to-Treat
Number of Paticnts
_ Treament N With Incidence Ruet (%) 95% C1 for Rute (%)
MK-0966 25 mg 181 23 1478 846, 21.11)
MK-0966 50 mg . 176 26 19.00 (11.85.  26.15)
Touprofen 2400 mp 164 pr] 28.10 (1628,  39.93)
Between-Treatment Comparizon
Difference of 90% C1 fix Diffcrence Ratio of
Trestment Rates (%) (%) Rates 9% Cl for Ratio p-Vahct
MK-0966 25 myg vs. ibuprofen 2400 mg -13.32 (-24.57, . -2.06) 0.53 (032, 08D o2m
MK-0966 50 mg vs. ibuprofen 2400 mg -9.10 : («20.70, - 2.50) 0.6% 042, 1.9 0.848
MK-0966 25 me vs. MK0966 S0 mp 422 (1223, 3.19) 0.78 (048, 125 0.363
1 Cumulative rase from the life<table analysis. i may not equal the nurmber of patients with the incidence/N 3 100,
4 From the log-rank 125t :
¥ Numbcr of paticnts with available data st bascline 2nd st » subsoquent visit.

- -~ LR

Escape medication:

The use of escape medication in the form of acetaminophen was highest in the placebo
group and lowest in the Vioxx S50mg group. The data were presented as the least square s
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(\_ mean number of tablets per day. The rates for placebo, Vioxx 25 mg, Vioxx 50mg and
ibuprofen groups were 2.7,2.3, 1.9 and 2.1 respectively. These do not appear to be
meaningful differences
Gelusil use was not different among the groups at 12 or 24 weeks.

Gastrointestinal Adverse events

The safety data are viewed as valuable information regarding trends. The multiplicity of
endpoints and relatively vague terminology of some symptomatic adverse events must be
kept in mind when reviewing such safety data. As the sponsor’s report notes:

“In general, statistical hypothesis testing for safety parameters must be interpreted
cautiously, due to the multiplicity of endpoints being assessed. The usual
hypothesis testing paradigm and the resulting p-values are appropriate for a
limited number of prespecified hypotheses for which there is reasonable power to
detect clinically important effects. However, the analysis of safety data is in
essence a screening process, with both the number of and the specific hypotheses
. tested being a data-driven exercise. These statistical tests function as indices to

( ‘ help identify outcomes that may require further clinical assessment. Therefore,
even if p-values indicate significant differences between treatments, assessment of
the clinical relevance of the magnitude of the observed difference and relationship
to other safety variables must be considered.”

Given that important hypotheses being tested in this submission relate to gastrointestinal
safety, abdominal pain, nausea and vomiting are important symptomatic parameters.
These are more concretely understood terms than are other symptoms such as dyspepsia,
epigastric discomfort and digestive gas symptoms that appear in tables 16 and 17. If
abdominal pain, nausea and vomiting all trend in the same direction in reported adverse
events at weeks 18 and 24 as well as in discontinuation data one might expect that this
nonstatistican data reflects a real phenomenon. Likewise, dose trends would also suggest
a biologic phenomenon rather than random results. Data on placebo are limited to 18
weeks due to the design of the protocol. Meaningful comparisons involving placebo data
extend only to 18 weeks. It would be misleading and introduce bias against the active
NSAID comparators to compare 18-week data for placebo with 24-week data for Vioxx
and ibuprofen.

The sponsor presents both life table and crude data.
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Table 15
Number (%) of Patients With Specific Clinical Adverse Experiences
(Incidence 22.0% in One or More Treatment Groups) by Body System
Week 18
MK-Ove6 : upeofen
Placebo 2Smg 50 mg 2400 mg
(N=117) (N=193) (N=186) (N=184
Lite Lt Life Lie
Table | Crude Table | Cride Table | Crude Table | Crode
Rote? | Rand Rate! Raed Rote’ | Ramet Rate' | Rates
2 (%) 1)) B {%) %) o (%) %) 8 (%) %)
Falivots with cne o more adverse experience 118 e 66.7 148 ™ 159 138 by Al 42 129 4.7 .1
Patieats with 8o sdverse expenence 19 219 33 47 212 24.1 48 28 258 38 233 299
Body As A Whole n | =T & | ns 354 7 | 49 a2 8 | s | ss
Abdumninal pin 10 63 [F3 16 ) 53 16 ’s E6 13 14 21
Number (%) of Patients With Specific Clinical Adverse Experiences
(Incidence 22.0% in One or More Treatment Groups) by Body System
g ‘ Enlire Study
MK-0966 Ibuprolen
PLuebo 25mg 50 mg 2400 mg
(N=177 (N=195) {(N=184 {N=i84
Life Lile Life Life
Table Crude Table | Crode Table | Cruck Tabke | Crude
Ratet | Rased Ratet | Rawed Rotet | Rae? Ratet | Rarel
o (%) (%) o (%) %) n (%) (%) n (%) (%)
Putieans with onz of more sdverse expeience | 120 - 6.4 157 5.7 03 147 | 844 O | 143 | 899 2
Patients with no adverse experience §7 ~ 322 3R A 195 I | )%e 21.0 4 10.1 223
Body As A Whale s4 | - 08 E 7/ Sts | 448 86 | 566 | e62 | 74 | sy | w02
Abdomiaal pain 10| = 6 19 10.5 93 16 | 95 86 | 14 Y] 76

When abdominal pain per se was analyzed the life table rates were 6.5, 8.3,9.5 and 7.6%
respectively for placebo, Vioxx 25 mg, Vioxx 50 mg and ibuprofen 2400 mg at 18 weeks.
For the entire study the rates for the Vioxx 25mg, Vioxx 50 mg and ibuprofen 2400 mg
groups were 10.5, 9.5 and 8.8% respectively. (See table 15)

Table 16 reports the gastrointestinal adverse events more specifically. Such data must be
interpreted with caution. The rates of erosive esophagitis, heartburn, nausea and
vomiting appear numerically or statistically significantly higher in the Vioxx group
compared to the placebo group at 18 weeks. The data comparing the Vioxx and ibuprofen
groups for the entire study show similar rates for nausea and vomiting with erosive
esophagitis higher in the ibuprofen group and heartburn higher in the Vioxx groups. The
lack of meaningful differentiation between Vioxx groups and ibuprofen is the most
relevant information to be drawn from this data.

Withdrawal due to adverse events data are presented in table18. These data trend in the
same direction as adverse events. Withdrawal data represents more significant events
than the simple reporting of symptoms. Vioxx trends much closer to ibuprofen than
placebo. The data from the Vioxx and ibuprofen groups include 24 weeks exposure
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compared to the 18-week placebo exposure. (On review of the listing of patients
discontinued due to clinical adverse events, there were no Vioxx withdrawals and only 2
ibuprofen group withdrawals for GI adverse events after the 18" week. Thus week-18
rates for ibuprofen would be even lower than 6.5%. These data highlight the
comparability of Vioxx and ibuprofen in overall GI adverse events and distinguishes both
from placebo.)

The adverse event data are distinctly different than the ulcer data in cross group
comparisons. Vioxx groups trend closer to placebo and much lower than the ibuprofen
group when examining the gastroduodenoscopy data. Esophagoscopy data as well as
symptoms of abdominal pain, nausea, vomiting, and withdrawal due to GI adverse events
all suggest more similarity between Vioxx and ibuprofen than between Vioxx and
placebo. One partial explanation for this apparent lack of consistency between ulcer and
adverse event data is the previously quoted medical literature that documents the
asymptomatic nature of up to 70% of endoscopic NSAID related ulcers. Even a 30% rate
of symptomatic ulcers would be expected to give a higher rate of abdominal pain and
UGI symptoms in the ibuprofen group compared to Vioxx in view of the 400% higher
rate of ulcers in the ibuprofen group. The ulcer data are convincing in differentiating
Vioxx from ibuprofen. There may be a biologic phenomenon unrelated to gastroduodenal
damage to explain the adverse event findings noted. These data remain unexpected and
unexplained in the context of the hypothesis being tested regarding the safety of Vioxx
compared to ibuprofen and placebo. Comparison to study 045 and review of study 069
may shed some light on this issue.

Table 16

" Number (%) of Patients With Specific Clinical Adverse Experienoes
(Incidence 22.0% in One or More Treatment Groups) by Body Sysiem

Week 18
MK-O6 toaprofen
Placebo ABmy SO mg 2300 my
Nel1?) {N=195) (N=1B86) (Nal34
Life Life Life Life
Table | Crude Tuble | Crude Table | Qrode Table | Crod
Rate?: | Batef Raiet Raet Rewet | Rawes Rate? | Rate
L} (%) (%) » (%) (%) n (%) (%) n (%) %)
Digestive £ 367 s 77 ALY »s ™ | 40 Qs & | s | 370
Cumstipaiion 4 28 23 5 28 26 6 34 32 [} 73 459
Dental disoeder 0 Y ] ao 1 { ¥4 05 3 20 15 (] o (Y0
Dental psin 2 13 11 5 21 26 1 [ 79 0s ) (1 ] 00
Diigrrbves 16 X ] 9.0 % Ry 82 16 P XK 56 16 | 108 8.3
Digestive gas symptoms 2 1.2 11 & a1 34 6 s 32 3 b Y e X
Dry mouth ¢ 4 23 1 s 03 ¥ s 08 2 13 1
Dyspepsta 5 a 28 5 7 26 s 0 27 7 44 38
Epigastric discomlint 1 [ V] (1] 1 as 0.5 2 13 | K & a4 3
Erosive esopbagitls 3 1 12 ? 82 46 4 L T 15 ? 51 38
Esophagesl woer 2 14 11 2 1.2 10 I s 0s 3 22 16
Esoplapitis 3 p X | 12 4 1s 2.1 2 12 11 2 18 11
Fiatalkeoce s 2 23 4 21 21 S a1 2 3 13 14
Gastritis 2 18 LI s 19 26 0 (Y] 00 6 4 3a
Hewttxro 6 41 34 4 78 7.2 19 | 112 102 10 &l 54
lafecticnns gastroententis 4 26 23 2 11 10 2 13 [ 1 os as
Nausch 1 48 40 13 [ L 82 12 &7 6.5 15 51 2
Vomiting 2 14 L} 7 41 36 [ 34 2 3 41 43
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Table 17
Number (%) of Patients With Specific Clinical Adverse Expericnces
(Incidence 22.0% in One or More Treatment Groups) by Body System
Eatire Study
MK-0966 Ibuprofen
Placebo Bmg 50 mg 2400 mg
{N=177 {Nu195) {Ne186) (N=184
Life Like Life Life

Teble | Crude Table | Crode Table | Crude Tabk | Crude

Ratet | Rased Ratet | Raied Rutet | Raet Rutet | Ratet

] (%) (%) 0 (%) %) o | t% |- e | (x| ow)

Cardiovascular 6| = 34 2| 132 183 | 20 | 148 {108 | 14 | 128 | 246

Hyperteasioa 1 | - 0.6 11 63 56 14 | 9% 7S 9 | 82 49

Dipestive [ N5 k313 & | e 426 | 93|12 | w0 | 77| M | 418

Constipation 4] - 23 3 2 25 3| o8 re) o] 56 | 49

Dental disorder o - 00 2 22 10 s | 39 27 o0} o8 | oo

Dental pain 3 11 S 21 26 1| os 04 0 o8 | 00

Diartteen 16 ] = 20 17 94 87 1P| s [02 |6 | 0% 7

Dipestive gas symptoms 2 .- 11 6 il il 13 3s 32 ? 43 iz

Dry mauth 4] < 23 1 X 05 1| os 05 2| 12 11

Dyipepis [ 38 Eew 28 3 4 k¥ 5| aa 217 9| 94 | a9

Epigasiric discommfoet 1] 06 i 05 08 3] 2 14 6| 234 34

: Erosive esaptugilis 3w 17 u 2 S5 15| 14 85 |12 ]| 173 | 6S
. Esopbageal ukoer 2] - 11 2 12 10 1| 0% 05 s 13 23
e it 3l 17 5 48 24 3| 29 16 2| 18 11
(, Fiaculenos $ 1 - 28 s 28 16 3 |1 sl 27 3| 1x 16
o Gstrilis 2] =~ 1.1 3 29 26 2] 28 11 7| 44 EX)
6 - 34 18 82 kAl 23 | 144 124 11 74 o0

| < 23 3 14 15 21 13 11 U] o8 05

7. 40 13| na 3 16 | 99 6 118 | sa 2

2 1= 1.1 jo 12 5.1 R | %9 43 B | a8 | 43
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Table 18
Number (4¢) of Patients Discontinued Due to Clinical Adverse Experiences by Category
MK-DI66 Thuprofen
Placebo 25my S0mg 2400 mg
N=1T7) (N=195) {N=18653 {N=184)
[} {%) ] [k b)) {%) [ %)
Total' 12 [¥] 20 103 2 | 13 21 114
Discoatimuanion due ke
Gastrotntestioal-type adverse experieocest L 28 12 62 9 48 12 6.5
Cardiovascilar sdverss experiences 1 0.6 3 15 3 16 4 22
Nervous systenn verse expetiences 1 06 2 10 2 Ll 0 00
Musculaskeletal-type advers: experieoces 1 0.6 o 0. 2 i1 0 o0
Body &5 a whole audvense expericoces 2 12 0 0.0 2 1.1 2 1.1
Edema-type adherse expericooss 0 0.0 3 15 2 i1 } 05
Skin {Rush) sdverse experiendes ] 0.0 4] ¢0 0 00 i 0Ss
Al other sdverse expericoces$ 2 1.1 0 0.0 2 Ll l 0.5
7 Data i0 tADI0 fepeesehils the eottre wudy. Tweaty (10.9% crude rate) pationts i the ibupvofen treatment groap discootinged for a clinical
adverse expericnoe by Week 18; ondy | patient (ibuprafen treatmest group) discontioued after Week 18,
§ Adverse experichoos Bol covered by lissad catrgoras; single ocourrences oaly.
Patlents are counted oaty once within & category. The oumber and prycentage of paticots sppear &5 the cyude T¥ics.
} Castromismtml type idiene eXperiences include Digestive System aiverse eXperiences and abdominal piin AdVErSe EXPUOSNCES.

Data Source: [4.12.1)

Discussion:

The primary hypothesis of this study was that, compared to ibuprofen 800 mg 3 times
daily, the percentage of osteoarthritis patients who develop gastric and/or duodenal ulcers
(23 mm) after 12 weeks of treatment would be lower with Vioxx 25 mg once daily.

The results robustly support this conclusion. The supporting hypotheses related to ulcer
rates at 24 weeks and rates for Vioxx 50mg compared to ibuprofen are also robustly
supported by the results of this study. The data are not as robust when duodenal ulcers are
examined separately. There was no statistically significant difference in duodenal ulcer
rate between Vioxx 50 mg and ibuprofen at 12 and 24 weeks. As noted previously, the
majority of NSAID damage occurs in the stomach. The results on duodenal ulcer when
examined separate from gastric ulcers may reflect the small number of events or the
difference in the biologic patterns of gastric and duodenal injury related to NSAIDs.

It is interesting to note that the ulcer data depart significantly from the anticipated rates
for all study groups:

“With at least 150 evaluable patients completing the study in each treatment
group, there would be 95% power to detect a difference in the cumulative
incidence rate between MK-0966 25 or 50 mg once daily or placebo and -
ibuprofen 800 mg 3 times daily if the true incidence rates were 2.5, 2.5,
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2.5 and 15% for the MK-0966 25 mg once daily, MK-0966 50 mg once
daily, placebo, and ibuprofen treatment groups, respectively. This power
calculation was based on a two-sided test with a=0.05.”

The sponsor’s assumptions were most likely based on historical data related to placebo
and ibuprofen related ulcer incidence and their limited prior experience with Vioxx. The
actual results meaningfully differed from the anticipated results. Although this deviation
is easily understandable for a new molecular entity, the major departure from the

anticipated placebo rate is not well understood. This issue will be further discussed in
relation to study 044C.

Despite the unexpected rates, the results did differentiate gastroduodenal injury
associated with both Vioxx 25 and 50 mg from ibuprofen 2400mg per day. The data on
larger ulcers (>5 mm) and the results of the sensitivity analyses were confirmatory. The
more difficult question will come when comparing Vioxx and placebo in terms of GI
toxicity. Esophageal score data and adverse event data qualitatively suggest more
similarity between Vioxx and Ibuprofen that between Vioxx and placebo. The issue of

placebo comparability will be addressed when discussing studies 045, 044C, 041,050 and
069.

It is of concern that in the population at highest risk for ulcer complications, (those with a
history of PUBs) the data is significantly less robust in terms of relative ulcer rates
between Vioxx and ibuprofen. This lack of robust differentiation applies to the placebo
group as well. The trend remains in favor of lower ulcer rates in the Vioxx and placebo
groups compared to the ibuprofen group. The relatively high incidence rate of ulcers in
all the groups in the patients with a history of PUBs suggests individual susceptibility
plays a strong role in the overall risk associated with the use of NSAIDs. The ulcer risk
associated with each group is not solely due to the risk attributable to the study drugs.

Study 045

Study 045 was identical to 044 except for the international predominance of study centers
and the use of different escape medicine. The neutralizing capacities of Kompensan and
Gelusil are not meaningfully different. ‘

Results

Baseline patient characteristics
1. Center Allocation

None of the 37 centers accounted for more than 7% of the study population. The centers
with relative imbalance in ascertainment are listed in table 19.



