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1 EXECUTIVE SUMMARY

This NDA submitted by Merck Laboratories provided clinical support for the use of refecoxib 25
and 50 mg in the acute treatment of migraine, with or without aura, in adults. The application
contained information from two pivotal, multicenter, randomized, placebo-controlled, double-
blind trials (Protocols 161 and 162) that were similar in design, as well as an additional trial
considered supportive of long term safety that evaluated the use of rofecoxib in the prevention of
migraine (Protocol 125). Trial 161 was conducted entirely within the U.S., while Trial 162 was
multinational (U.S. plus non-U.S.) and included an active comparator treatment arm and a 3-
month extension phase.

The acute phase of each pivotal study utilized rofecoxib doses of 25 and 50 mg and involved
treatment of a single migraine attack. The two trials used standard patient-reported diaries and
questionnaires for assessing efficacy and safety during and after a migraine attack, and were
designed on an outpatient basis without any supervision. The primary assessment of efficacy was
based on patients' self-rating of headache severity on a 4-grade scale (0=no pain, 1=mild pain,
2=moderate pain, 3=severe pain) immediately to dosing and at 30-minute intervals up to 2 hours
after dosing.

1.1 Conclusions and Recommendations

The studies 161 and 162 have demonstrated a statistically significant benefit of rofecoxib 50 mg
and 25 mg over placebo in the treatment of acute migraine attack with regard to the primary
efficacy parameter and a number of secondary efficacy parameters. Based on the efficacy data I
have reviewed for this NDA and the consistency of the efficacy results from the two studies, I
conclude that rofecoxib 50 mg and 25 mg are effective in the acute treatment of migraine
headache with or without aura in adults. I conclude that rofecoxib is effective as follows:

1. Rofecoxob 50 mg and 25 mg are superior to placebo in providing headache relief at 2 hour
post dosing.

2. Rofecoxib 50 mg is superior to placebo in reducing the migraine-associated symptoms of
nausea, photophobia, and phonophobia at 2 hour post dosing.

3. Rofecoxib 25 mg is superior to placebo in reducing the migraine-associated symptoms of
photophobia and phonophobia at 2 hour post dosing. The effect of rofecoxib 25 mg with
regard to symptom of nausea could not be concluded.

4. There were no statistically significant difference in the effectiveness between rofecoxib 50
mg and 25 mg. However, the totality of the data suggested larger benefit of rofecoxib 50 mg
than rofecoxib 25 mg.

1.2 Brief Overview of Clinical Studies

The primary objective of the rofecoxib migraine program was to demonstrate the efficacy and
safety of rofecoxib 25 mg and 50 mg for the acute treatment of migraine. The clinical program
consisted of 2 protocols (Protocols 161 and 162). There were 557 and 783 patients who took
study medication in trials 161 and 162, respectively. Both trials had an acute phase during which
the efficacy and safety of rofecoxib were evaluated for the acute treatment of a single migraine
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attack according to a randomized, placebo-controlled, double-blind, and parallel group design. In
addition, Protocol 162 had a 3-month extension phase during which the efficacy, tolerability, and
safety of the intermittent use of rofecoxib administration over multiple migraine attacks were
assessed.

The two studies were designed similarly. The primary efficacy parameter, the proportion of
patients who had pain relief at 2-hour post dose, was common for both studies with same
statistical analysis methodology. The two studies also designated same list of secondary efficacy
parameters.

Although the acute phase of the two studies were similar in design, compared to Protocol 161,

Protocol 162 had additional design features as follows:

e Protocol 162 included an active-comparator arm (ibuprofen 400 mg) in the acute phase

e Protocol 162 included patients from the United State, as well as patients from the European
Union, Asia, and Latin America while Protocol 161 only included U.S. patients.

e Protocol 162 included a 3-month extension.

1.3  Statistical Issues and Findings

The common primary efficacy parameter designated by the two studies was pain relief at 2-hour
post dose. Pain relief was defined as headache from moderate/ severe (Grade 2/ 3) pain at
baseline to mild or no pain (Grade 1/ 0) at 2 hours after administration of test drug. The two
studies also designated a common list of secondary efficacy parameters. Most of those
parameters were measured at different time points or they had sub-measures. The total number of
secondary efficacy parameters counting multiple time points and sub-measures reached or
exceeded 50. No multiplicity adjustment was specified or proposed. The methods the sponsor
used to analyze the data also varied from one study to the other for some secondary efficacy
parameters.

In reviewing and analyzing the efficacy data regarding the secondary efficacy parameters, I have
focused on pain relief and pain freedom within 2 hours of study medication administration and
migraine associated symptoms at 2-hour post dose. Since rescue medication was allowed after 2
hours of dosing, pain relief and pain freedom beyond 2-hour post dosing were considered less
important, and therefore, those parameters were analyzed but not reported. Secondary efficacy
parameters other than the above stated are not reported in this review.

At the 2-hour post dose, the proportions of patients who had pain relief, from Studies 161 and
162, respectively, were 57.8% and 62.2% for rofecoxib 50 mg, 54.0% and 59.4% for rofecoxib
25 mg, compared to 33.1% and 30.5% for patients taking placebo. In both studies, the treatment
differences between each of the rofecoxib doses and placebo regarding this primary efficacy
parameter were statistically significant (p<.001).

Onset of relief was observed from one hour after dosing for rofecoxib 50 mg and 25 mg
compared to placebo (35.83% and 33.52% vs. 14.86%, and 34.04% and 31.02% vs. 15.51% for
Protocols 161 and 162, respectively). Onset of pain freedom was observed at 2 hour after dosing
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. for rofecoxib 50 mg and 25 mg compared to placebo (23.53% and 19.32% vs. 7.43%, and
26.60% and 25.13% vs. 5.35% for Protocols 161 and 162, respectively).

Although the difference between the two rofecoxib doses was not statistically significant, the
totality of data suggests additional efficacy for the 50 mg compared to the 25 mg dose.

The following table presents a summary of the efficacy results that are discussed in more details

later in this review.

Table 1. Summary of Primary and Key Secondary Efficacy Results in Percentage of Patients and p-values for

Comparisons to Placebo

2. INTRODUCTION

2.1 Overview

Placebo Rofecoxib 50 mg Rofecoxib 25 mg Tbuprofen 400 mg
Headache Relief at 2 Hour
(Primary Efficacy)
Protocol 161 33.1% 57.8% (p =.0001) { 54.0% (p=.0002) NA
Protocol 162 30.5% 62.2% (p=.0001) 59.4% (p=.0001) 58.2% (p=.0001)
Associated Symptom
Photophobia
Protocol 161 70.9% 57.0% (p=.0050) 61.9% (p=.0542) NA
Protocol 162 65.2% 49.5% (p=.0024) 52.2% (p=.0082) 50.5% (p=.0037)
Phonophobia
Protocol 161 64.6% 44.6% (p=-0002) 52.3% (p=.0256) NA
Protocol 162 59.9% 42.6% (p=.0009) 44.9% (p=.0017) 39.4%(.0001)
Nausea v
Protocol 161 41.7% 30.3% (p=.0300) 33.0% (p=.1115) NA
Protocol 162 41.7% 29.8% (p=.0175) 31.7% (p=.0396) 27.8% (p=.0046)
Secondary Efficacy
Headache Relief at 1 Hour
Protocol 161 ' 14.9% 35.8% (p=.0001) 33.5% (p=.0002) NA
Protocol 162 15.5% 34.0% (p=.0001) 31.0% (p=-0002) 32.5% (p=.0001)
Headache Freedom at 2 Hour
Protocol 161 7.4% 23.5% (p=.0001) 19.3% (p=.0017) NA
Protocol 162 5.4% 26.6% (p=.0001) 25.1% (p=-0001) 23.3% (p=.0001)

The primary objective of the rofecoxib migraine program was to demonstrate the efficacy and
safety of rofecoxib 25 mg and 50 mg for the acute treatment of migraine. The clinical program
consisted of 2 protocols (Protocol 161 and Protocol 162). Both protocols had an acute phase
during which the efficacy and safety of rofecoxib were evaluated for the acute treatment of a
single migraine attack according to a randomized, placebo-controlled, double-blind, and parallel
group design. In addition, Protocol 162 had a 3-month extension phase during which the
efficacy, tolerability, and safety of the intermittent use of rofecoxib administration over multiple

migraine attacks were assessed.




The two protocols used standard patient-reported diaries and questionnaires for assessing
efficacy and safety during and after a migraine attack, and were designed on an outpatient basis
without any supervision. The primary assessment of efficacy was based on patients' self-rating of
headache severity on a 4-grade scale (0=no pain, 1=mild pain, 2=moderate pain, 3=severe pain)
immediately to dosing and at 30-minute intervals up to 2 hours after dosing. The change in
patient's headache severity at 3 and 4 hours post-dosing and at 24 hours post-dosing was also
rated.

2.2 Data Sources

SAS data files were provided in transport format for the two pivotal studies of Protocols 161 and
162 electronically at WCdsesub1\n21647\N_000\2003-05-23\crt\datasets\stat.

3. STATISTICAL EVALUATION

3.1 Evaluation of Efficacy

The clinical program of rofecoxib consisted of two pivotal studies: Protocols 161 and 162. Both

protocols had an acute phase during which the efficacy and safety of rofecoxib were evaluated

for the acute treatment of a single migraine attack. The acute phases of the two studies were

similar in design and analysis methods with the exception of the following features, which were

additions only to the protocol 162: '

e Protocol 162 included an active-comparator arm (ibuprofen 400 mg) in the acute phase.

e Protocol 162 included patients from United States, as well as patients from European Union,
Asia, and Latin America, while protocol 161 only included U.S. patients.

e Protocol 162 had a 3-month extension phase during which the efficacy, tolerability, and
safety of the intermittent use of rofecoxib administration over multiple migraine attacks was
assessed. '

3.1.1 Study Objectives (for Protocols 161 and 162)

The primary objective of the study was to examine the efficacy, safety, and tolerability of
rofecoxib 50 mg compared to placebo for the acute treatment of migraine, with efficacy defined
as headache relief (headache from moderate/ severe, Grade 2/ 3, pain at baseline to mild or no
pain, Grade 1/ 0) at 2 hours after administration of test drug:

3.1.2 Study Design (for Protocols 161 and 162)

Protocols 161 and 162 were randomized, double- blind, placebo- controlled, double-dummy
(triple-dummy for Protocol 162), parallel-group, multicenter studies in outpatients diagnosed
with migraine attacks with or without aura. The studies were conducted to assess the efficacy,
safety, and tolerability of rofecoxib 50 and 25 mg for the acute treatment of a single migraine
attack of moderate (Grade 2) or severe (Grade 3) pain intensity. Protocol 161 included 3
treatment arms of rofecoxib 25 mg and 50 mg and placebo, while protocol 162 had an additional
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4™ treatment arm of ibuprofen 400 mg as an active comparator. It was planned that each
treatment group would enroll about 210 patients to have about 168 treated patients.

3.1.3 Study Procedures (for Protocols 161 and 162)

Prestudy

Outpatients who suffered from migraine with or without aura were medically screened at a
prestudy visit. Eligible patients were randomized at the end of the prestudy visit into one of the
treatment groups of rofecoxib 50 mg, rofecoxib 25 mg, and placebo (plus ibuprofen 400 mg for
protocol 162). Patients were given 3 months to treat a moderate/ severe migraine headache with
study drug.

Treatment Day

Upon experiencing a Grade 2 or 3 migraine attack, patients administered test medication if the
headache had not started to resolve spontaneously and they had not already taken any prohibited
medications. Patients were provided a diary in which to rate headache severity, associated
migraine symptoms, and functional disability immediately prior to taking the test medication (0
hour) and then at 0.5, 1, 1.5, 2, 3, and 4 hours post-dose.

Patients who did not obtain pain relief (Grade 1/ 0) at 2 hours after the initial treatment were

" permitted to take rescue medication at that time and any time thereafter. Patients obtaining relief
after their test dose could also treat their moderate/ severe headache recurrence with rescue
medication. They recorded in the diary the incidence of, time to, and severity of any moderate/ .
severe headache recurrence or return to mild/ moderate/ severe headache.

At 24 hours after the test dose, patients completed a 24-Hour Migraine Quality-of-Life
Questionnaire. A Migraine Work and Productivity Questionnaire was also completed at the end
of the 24-hour treatment period or thereafter, whenever the headache was resolved.

Post-treatment Period

Patients returned to the clinic within 7 days after treatment with study drug, or if they did not
treat with study drug within 3 months of randomization. Patients who participated in Protocol
162 were given the option of enrolling in a 3-month extension phase if they had treated a
migraine attack with study drug during the acute phase and returned for the acute phase post-
treatment visit.

Critical Study Dates:

Protocol 161
First patient in: 24- August- 2001
Last patient out: 29- May- 2002
Frozen file: 20- August- 2002



Protocol 162 .
First patient in: 04-Sep-2001
Last patient out: 29-May-2002
Frozen file: 06-Dec-2002
Database unblind: 10-Dec-2002

3.1.4 Selection of Study Patients (for Protocols 161 and 162)

Inclusion Criteria

Patients met the following inclusion criteria in order to participate in the study:

1. Patient was at least 18 years of age.

2. Patient had on average >= 1 and <= 8§ migraine attacks per month for the 6 months prior to
study start, with or without aura.

3. Patient understood the study procedures and agreed to participate in the study by giving
written informed consent.

Exclusion Criteria

Patients were excluded from the study if they met any of the following criteria:

1. Patient had difficulty in distinguishing his/ her migraine attacks from tension or interval
headaches.

2. If female, patient was pregnant or nursing, or if of childbearing potential and sexually active,
not willing to use effective barrier or appropriate oral contraception during the study. Patients
who were taking oral contraceptives had done so for <2 months before entering the study.

3. Patient had demonstrated hypersensitivity to or experienced a serious adverse event in
response to rofecoxib, or had any contraindication for the use of rofecoxib (e. g., allergic reaction
to NSAIDs). '
4. Patient had clinical or laboratory evidence of uncontrolled hypertension, or significant
pulmonary, renal, hepatic, endocrine, néurologic (apart from migraine), psychiatric or other
systemic disease, or any laboratory abnormality that, in the opinion of the investigator, would
have confounded the results of the study, posed an additional risk to the patient, or would have
interfered with optimal participation in the study.

5. Patient had a history of drug or alcohol abuse within 1 year prior to study start.

6. Patient had received treatment with an investigational device or compound within 30 days of
the study start.

3.1.5 Efficacy Measures Assessed (for Protocols 161 and 162)

Efficacy variables were obtained from data recorded by the patient on the migraine diary card
during the 24 hours following administration of study drug. Measurements included:



e Rating of Headache Severity: Grade 0 - No pain; Grade 1 - Mild pain; Grade 2 - Moderate
pain; Grade 3 - Severe pain;
Associated Migraine Symptoms: photophobia, phonophobia, nausea, vomiting;
e Rating of Functional Disability: Grade 0 - Normal; Grade 1 - Daily activities mildly
impaired; Grade 2 - Daily activities severely impaired; Grade 3 - Unable to carry out daily
activities, required bed rest;
Moderate/ Severe Headache Recurrence: Grade 0/ 1 to 2/ 3;
Return to Mild/ Moderate/ Severe Headache: Grade 0 to 1/ 2/ 3;
Twenty- Four- Hour Migraine- Specific Quality of Life Questionnaire;
Migraine- Specific Work and Productivity Questionnaire.

3.1.6 Efficacy Parameters (for Protocols 161 and 162)

The common primary efficacy endpoint for protocols 161 and 162 was headache relief at 2 hours
after study drug administration (headache relief at 2 hours was defined as Grade 2/ 3 at baseline
to Grade 1/ 0 at 2 hours). This primary efficacy rating was obtained from data recorded by
patients in their migraine diaries.

Secondary efficacy parameters included headache relief and pain freedom at 0.5, 1, 1.5, 2, 3, and
4 hours; 24- hour sustained headache relief; 24-hour sustained pain freedom; associated migraine
symptoms at 0.5, 1, 1.5, 2, 3, and 4 hours; need for rescue medication between 2 and 24 hours
and functional disability at 0.5, 1, 1.5, 2, 3, and 4 hours.

3.1.7 Statistical/ Analytical Methods (for Protocols 161 and 162)

The all-patients-treated (APT) approach (equivalent to a modified intention-to-treat analysis) was
the principal method used in all efficacy analyses. All patients who treated a moderate-to-severe
migraine headache and had at least one measurement within 2 hours after the initial dose were
included in this analysis population. Missing values after treatment were imputed by carrying
forward the preceding value, provided this value was obtained after treatment (Last Observation
Carry Forward [LOCF] method). No imputations were made to missing values at baseline or at
0.5-hour post dose.

Logistic Regression Model

The primary efficacy analysis compared the proportion of patients reporting headache relief at 2
hours (primary endpoint) of the rofecoxib 50-mg group to that of the placebo group. Other
treatment comparisons were secondary: (1) rofecoxib 25 mg with placebo, and (2) rofecoxib 50
mg with rofecoxib 25 mg. All treatment comparisons were performed in the context of logistic
regression models.



The logistic model included terms for treatment, geographic region, and baseline headache
severity. The treatment comparisons were performed using pairwise contrasts within this model.
In addition, the treatment differences were summarized by the odds ratios derived from this
model and the 95% confidence interval.

A step-down closed testing procedure was applied to the tests. The procedure assumed that
rofecoxib 50 mg, rofecoxib 25 mg, and placebo were ordered. Practically, the highest dose of
rofecoxib (50 mg) was compared with placebo. If the test was significant at 0.05 level, the
comparison of next dose of rofecoxib (25 mg) was considered valid at level 0.05.

The consistency of the treatment effect across geographic region and baseline severity was tested
. using the treatment-by-region interaction and the treatment-by-baseline severity interaction in
logistic regression.

Headache relief at time points other than 2 hours post-dose, pain freedom at all time points,
sustained pain freedom and sustained headache relief, functional disability (no disability versus
other categories), and individual associated migraine symptoms at each time point were analyzed
using the same approach as for headache relief at 2 hours.

Multicenter Studies

Trial 161 was conducted at different sites in the United States and trial 162 was conducted at
different sites internationally. Because of the large number of sites and the use of logistic
regression as a primary analysis method, the sites were combined into regions according to the
geographical location of the sites.

For Protocol 161, the geographical regions consisted of Region I: California and Nevada United
States; Region II: Midwestern to Western United States; Region III: Southeastern United States;
and Region I'V: Northeastern United States. For Protocol 162, the geographical regions consisted
of Region I: Latin America and Asia; Region II: Europe; Region III: Western/ Midwestern
United States; and Region [V: Eastern United States.

3.1.8 Results for Protocol 161 (from Sponsor's Analysis)
3.1.8.1 Accounting for Patients in the Study

Of the 645 patients who were screened, 627 were randomized. Five hundred fifty seven (557)
patients took study medication. Of those, 19 patients were excluded from the APT population
because they had no diary data. A total of 538 patients were included in the APT population: 187
in rofecoxib 50 mg, 176 in rofecoxib 25 mg, and 175 in placebo. '

Table 2 presents the number of patients who were randomized, treated and not treated, and the
reasons for discontinuation from the study.
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Table 2. Patient Accounting (copied from sponsor's Table 7 of Protocol 161)

Rofecoxib Rofecoxib
Placebo 25mg 50 mg Total
{(N=208) (N=209) (N=210) (N=627)
o (%) n (%) n (%)" n (%)
Patients randomized 208 209 210 627
Patients treated 182 183 192 557
Patients not treated 26 26 18 70
Patients treated 182 183 192 557
Completed 176 (96.7) 177 (96.7) 187 (97.4) 540 {(96.9)
Discontinued 6 (33 6 (3.3) 5 (2.8) 17 (3.1)
Lost to follow-up 6 (33) 6 (3.3) 3 (2.6) 17 (3.1)
Patients not treated 26 26 18 70
Clinical adverse experience 0 I (3.8) -0 1 (14)
Patient did not have migraine headache? 8 (30.8) 7 {26.9) 3 (16.7) 18 (25.7)
Patient had migraine headache but did 10 (38.5) 11 (42.3) 10 (55.6) 31 (44.3)
not treat®
Patient discontinued for other reason 4 (154) 4 (154) 1 (5.6) 9 (12.9)
Patient withdrew consent 4 (154) 2 (7 4 (22.2) 10 (14.3)
Protocol deviation 0 L (3.8 0 1 (1.4)

calculated {rom all nontreated patients.

.

For treated patients, the percentage is calculated from all

treated patients; for nontreated patients, the percentage is

These patients were not treated with study drug because they did not have a moderate/severe migraine headache within the
3 months of randomization and were thus discontinued from the study.
¥ These patients had at least one moderate/severe migraine headache. but were not treated with study drug within 3 months
of randomization and were thus discontinued from the study.

Data Source: [4.1;4.2; 4.7; 4.8]

3.1.8.2 Protocol Deviations

Three patients were identified as protocol violators; all 3 took sumatriptan before the 2- hour
assessment. These patients were included in the APT population.

3.1.8.3 Demographic and Other Baseline Characteristics

A total of 557 outpatients from 34 study sites in the United States treated with study drug.
Patients were randomly assigned to 1 of 3 treatment groups: placebo (N= 182), rofecoxib 25 mg
(N=183), and rofecoxib 50 mg (N= 192).

Table 3 presents the baseline patient characteristics by treatment group. The sponsor reported
that the treatment groups were similar with regard to age and race. The patients’ ages ranged
from 18 to 70 years with a mean age of 41.3 years. Among the 557 patients, the majority were
White (n= 497, 89.2%). There were 497 female patients (89.2%) and 60 male patients (10.8%).
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Table 3. Demographic and Baseline Characteristics (copied from sponsor's Table 12 of Protocol 161)

Baseline Patient Characteristics by Treatment Group

Rofecoxib Rofecoxib
Placebo 25 mg 50 mg Total
(N=182) (N=183) (N==192) (N=557)
n {%6) n (%) n (%) n (%)
Gender
Female 160 (87.9) 165 (90.2) 172 (89.6) 497  (89.2)
Male 22 (12.1) 18  (9.8) 20 (i04) 60  (10.8)
Age (Years)
<18 0 0 0 0
18029 34 (18.7) 27 (14.8) 41 (21.4) 102 (18.3)
30t039 42 (23.1) 45  (24.6) 43 (22.4) 130 (23.3)
40 t0 49 61  (33.5) 75 (41.0) 63 (32.8) 199 (35.7)
50 to 59 34 (18.7) 31 (16.9) 36 (18.8) 101 (18.1)
60 to 64 6 (3.3) 2 (1D 5 (2.6) 13 (2.3)
265 5 27 3 (l.6) 4 Q201 12 (22)
Mean 41.9 41.2 40.8 413
SD 1.3 10.2 115 11.0
Median 42.5 42.0 425 42,0
Range 19 to 70 18 to 68 18 to 67 18 10 70
Racial Origin
White 163 (89.6) 164 (89.6) 170 (88.5) 497 (89.2)
Black 2 (6.6) 10 (5.5 15 (7.8) ‘ 37 {6.6)
Asian 3 (1.6 2 (LD 1 (0.5) 6 (LD
Multiracial 0 2 (1) I (0.5) 3 (0.5)
Other 4 (2.2) 5 (2.7 5 (2.6) 14  (2.5)
Baseline Severity
Moderate 103 (56.6) 127 (69.4) 124 (64.6) 354 (03.6)
Severe 72 (39.6) 49  (26.8) 63 (32.8) 184 (33.0)
Missting 7 (3.8) 7  (3.8) 5  (2.6) 19 (3.4
Presence of Aura
Without 143 (78.6) 135 (84.7) 162 (84.4) 460 (82.6)
With 32 (17.6) 22 (12.0) 25 (13.0) 79 (14.2)
Missing 7 (38 6 (3.3 5 {(2.6) 18 (3.2)
Prophylactic Migraine Treatment
Without 126 (69.2) 118, (64.5) - 129 (67.2) 373 (67.0)
With 56 (30.8) 65 (35.5) 63 (32.8) 184 (33.0)
Beta-blockers 24 (13.2) 17 (9.3) 18 (9.4) 59 (10.6)
Calcetum chamel 12 (6.6) 18 (9.8) 8§ (4.2) 38 (6.8)
blockers
Selective serotonin 19 (10.4) 24 (13.1) 25 (13.0) 68 (12.2)
reuptake inhibitors
Tricyclic 18 99 26 (14.2) 21 (10.9) 65 (117
antidepressant
Valproate S (2.7 2 (LD 6 (3.1 13 (2.3)




3.1.8.4 Efficacy Evaluation and Results
3.1.8.4.1 Analysis of Primary Endpoint

The primary endpoint was headache relief at 2 hours post-dose, with headache relief defined as a
reduction of migraine headache severity from Grades 2 or 3 (moderate or severe pain) at baseline
to Grade 1 or 0 (mild or no pain) in the setting of a typical migraine attack.

Table 4 displays the summary statistics for the number and percent of patients with a migraine
attack reporting headache relief at 2 hours post dose by treatment group. The percentages of
patients reporting headache relief 2 hours post dose were 34.3%, 54.0%, and 56.7% in the
placebo, rofecoxib 25 mg, and rofecoxib 50 mg treatment groups, respectively.

A significantly higher percentage of migraine patients reported headache relief at 2 hours post-
dose in the rofecoxib 50 mg group than in the placebo group (p< 0.001): the odds ratio and 95%

. confidence interval were 2.51 (1.63, 3.86). Also, a significantly higher percentage of migraine
patients reported headache relief 2 hours post dose in the rofecoxib 25 mg group than in the
placebo group (p< 0.001): the odds ratio and 95% confidence interval were 2.21 (1.43, 3.43).
Rofecoxib 50 mg was numerically, but not statistically, better than rofecoxib 25 mg (p=0.556) in
providing headache relief: the odds ratio and 95% confidence interval were 1.13 (0.75, 1.73).

Table 4. Number (%) of Patients Reporting Headache Relief at 2 Hours Postdose (copied from sponsor's
Table 18 of Protocol 161)

95% Confidence
Treatment N n % interval
Placebo 175 60 343 273,418
Rofecoxib 25 mg 176 95 54.0 46.3,61.5
Rofecoxib 50 mg 187 , 106 56.7 49.3,63.9

The corresponding p-values and confidence intervals for the various comparisons are presented

in Table 19.

N =Number of patients with non-missing (or carried-forward) migraine headache severity at
2 hours.

n (%) = Number {percent) of patients with headache relief at 2 hours.

Data Source: [4.3]

Effect of Covariates on the Primary Endpoint

In order to explore the consistency of the treatment effects across the levels of several predefined
covariates, treatment-by-covariate interactions were evaluated for the primary efficacy endpoint.

Table 5 presents the number and percent of patients with a migraine attack experiencing
headache relief at 2 hours post dose by covariate, as well as the corresponding p-values for the
treatment-by-covariate interactions.



Table 5. Number (%) of Patients with Headache Relief at 2 Hours Postdose - Subgroup Analysis (copied from
sponsor's Table 20 of Protocol 161)

Placeho Rofecoxib 25 niy Rafecoxil SO my
(N=175) (N=176) (N=187)
Subgroup {p-Value) N ] u [ % N1 W | D N ] n %
Gender (p=0.233)
Male l 21 I [3 ] 2.6 ] 16 l 4 | 5.0 I 19 | 11 I 37.9
Female 134 54 st 160 9] 36.9 168 93 363
Age Groop (p=0.372) N
<430 years 73 25 342 69 43 623 bil 53 654
240 yearg I 102 l s l 343 ! a7 l 52 I 8.6 ! 166 l 53 | S0
Race (p=I1870)
White l 157 ] 35 l 350 I 164 l 88 I 547 ] 162 ] 95 I 56,5
Cahers ] s 27.8 [ ki 46.7 19 i 319
Aura {(p=0.317)
Presente jed l 2 | 315 ’ 2 I v I 409 ] 25 l 11 I 430
Abgence 143 48 336 154 46 5.8 162 a3 386
Concomitane Migruine Prophyiactic Treamment (p=0.532)
Wit 53 ] 3 I 24.5 l [ I 1 I 50.6° I 62 l 31 I o6
Without 122 37 383 12 63 363 125 78 Go.0
Prior Response to NSAIDs (p=0.029) i
<50% I 105 I At I 0.3 l 112 l 32 | 46.4 | 114 I 6 46
2508 64 27 422 52 3% 73.1 38 32 3.2
Use of Oral Contraveptives® (0415}
Yes I 36 l 12 | 333 I 35 I 23 I .7 1 36 [ 24 J 66.7
No 118 42 350 125 (] 344 132 71 pXk:]
Table 5 Continued
Blaccho ] Rafecaxib 23 myg I Rofecoxil 30 my
(N=173) (N=176) (Mo187)
Menstroally Associated Migprnine Atack® (p=i.111)
Yes 19 1 10 I 343 [ 12 l 77 I 64.3 ] 26 I i ] 423
No 10 A 34. 71 42 39,2 &1 3 667
Dysimenorrhea™ (po—-
Prescace l 3 l 1 I 33 l 4 I 4 100.0 I 1 l i l [X]
Ahsence pal 7 29,2 38 23 (K] 23 1} 4%
Geagraphic Region (p=0.058)
Region | ED) 10 5.0 42 23 4.8 43 24 467
Region H 42 21 0.0 3% n 879 44 £ 689
Region 11 . 44 8 {82 46 23 50,0 a8 il (X
Repion 1V % 21 429 50 27 340 54 25 S
Bascline Severity {p=0.142)
Modurate R ! 35 | 340 l 127 l i l §5.1 I 124 } 79 | 63.7
Severs - 2 25 3.7 49 2 3.0 [X) 27 42.9
p-Valis for subgronp-by-teeatment fneraction.
* Far women only,
¥ Por women with reeent menises infe only.
 For women with menstrualfy-associared migraine aftacks only.
N = Number of patiests with sonimigsing (o carried-Torward) otgraine headache severity at 2 bours,
0 (%}« Number (pereoin) of migraine paticnts with headache refief st 2 hours,
“wur Indiemies a vase where data were sparse and the madel was not fitted.

Data Souree: {4.1: 4.3)

The treatment-by-prior response to NSAIDs interaction was significant (p= 0.029). The sponsor
reported that further pairwise analysis showed that there was no significant qualitative treatment-
by-prior response to NSAIDs interaction (p> 0.100) when comparing each dose of rofecoxib
with placebo.

The interaction of treatment by geographical region was significant (p= 0.058). Nevertheless, the
percentage of migraine patients with headache relief at 2 hours postdose was higher in the
rofecoxib groups than in the placebo group in each geographical region (Table 5).

No other significant treatment-by-covariate interactions were found.
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3.1.8.4.2 Analysis of Secondary Endpoints

Headache Relief at 0.5, 1, 1.5, and 2 Hours Postdose

Figure 1 displays the percentage of migraine patients with headache relief at time points within 2
hours of dosing; these percentages are tabulated by baseline headache severity in Table 6.

Figure 1. Percentage of Patients Reporting Headache Relief Within 2 Hours of Dosing (copied from sponsor's
Figure 3 of Protocol 161)

100
90
80
70 ~—0--- Placebo
: ---a---  Rofecoxib 25 mg
60 1 —es—— Rofecoxib 50 mg

Percentage and 95% Confidence Interval

0.0 0.5 1.0 15 20

Time After Dose (Hours)
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Table 6. Number (%) of Patients reporting Headache Relief at Time Points Within 2 Hours Postdose by

Treatment Group and Baseline Severity (copied from sponsor's Table 21 of Protocol 161)

Raseline 0.5hr 100 1.5 bt 2.0 e
Treatinent Severhy N " % 25% €1 n % 93% Cf 7 % 93%C1 5} Y 95% Ct
Placeho Moderate { 163 16 9.7 4.8, 171 17 1163 99, 234 27 1 262 1840, 35X 35 {34 24.9, 4440
Severe 72 Q 0.4 - 9 128 5.9, 224 18 | 250 133, 6.6 25 347 230, 469
Total 173 16 $.7 2.8, 103 A 148 99, 210 45 1387 194, 32.9 [y 34.3 27.3. 41K
Rodecoxih 25 mg | Moderaie § 127 16 12,6 74, 19.7 48 378 293, 468 59 | A5 37.6, 358 it 351 46.0, (3.9
Severe 49 2 ER] 0.5, 1440 1 |24 ] 118 3646 16 | 327 19.9, 473 3 s 36.3, 654
Total 176 12 ]2 62,157 39 {335 268 410 % 1a2e ]| M2 %03 95 ] 540 36,3, 61,5
Rofecoxib 30 mg § Moderate | 124 24 | 194 | 124 274 $3 427 334, 519 66 | $32 1 448, 622 F A R S4.6, 2.2
Severe 63 f 1.6 0.0, 83 4 f 2] 127, 335 2| M9 23% 480 27 | RY 305 560
‘Towal 187 25 134 88, 101 67 358 290, 413 &8 1471 30.7. 343 106 . | 5367 423, 63.0

11 (%) = Nunber (percent) o ns; paticnts with hemdaehe reliel at indicated time poinns,
C1e Confidence interval.

N Number of patients with non-misging (or carsied-forward} migraine headache severity evaluation a 2 hawrs.

Data Souwrce: [4.3)

The sponsor reported that rofecoxib 50 mg was significantly superior to placebo in providing
headache relief from 0.5 hour onwards (p= 0.026 at 0.5 hour, p< 0.001 at 1, 1.5, and 2 hours).
For rofecoxib 25 mg, this superiority was significant from 1 hour onwards (p< 0.001 at 1 and 2

hours, p= 0.002 at 1.5 hours).

Rofecoxib 50 mg was numerically better than rofecoxib 25 mg over all time points, but this

superiority did not reach statistical significance.

Pain Freedom at 0.5, 1, 1.5, and 2 Hours Postdose

Table 7 presents the percentages of migraine patients reporting pain freedom (moderate or severe
migraine headache at baseline improving to no pain) at time points within 2 hours of dosing.

Table 7. Number (%) of Patients Reporting Pain Freedom at Time Points Within 2 Hours Postdose by

Treatment Group and Baseline Severity (copied from sponsor's Table 25 of Protocol 161)

Baseline 9.5 e 1.0 be I.5hr 20ty
Treanneit Sevaiiiv N n %o 43% €| n Ya 93% C1 ) Y 95% Cl [ G 934 ]

Placeho Malerte | 103 | 1 1.0 a0, 5.3 3 2.9 05 &3 4 EX] L. 96 5 4.9 16, 1D
Seeere 2|0 o0 - { 1.4 00 73 3 4.2 Q9,117 9 123 5.9, 224
Total 175 1 0.6 a0, 31 4 23 o6, 57 7 440 1.6, &t i4 R0 44, 3.1

Rofeeoxib 25 mg | Moderase § 127 i 0.8 G4, 43 7 s.5 2.2 410 14 114 6.2, 128 28 9.7 {2, 227
Seyere @70 0.0 - { 20 alo 109 2 4.1 .3, 14.0 0 204 103, 343
Toal - 176 [ 1 0.6 a0, 34 H 43 24, K& 16 9.1 33,143 331w 43, 266

Rafecoxtb 30 me | Moderate | 124 | 1 0.8 04, 44 5 1.0 13 92 22 17.7 L8 288 35282 205, 370
Sevgre [C 3 0.0 .- ¢ $.0 e 2 3.2 04, 1010 8127 s 238
Total 1871 1 Q.3 0o, 29 3 2.7 0.9, 64 24 12.8 84, 183 43 30 11 297

N = Number of pyients with non-missing {or carricd-forward} healache severity evatuagion at 2 houes,

1 (%4} Numlwr (pereent) of patieats with pain feedom an indicaed fime potnis,

Cl = Confidence interval,

Daia Source: [4.3]

At 2 hours post dose, the percentages of patients reporting pain freedom were 8.0, 19.9, and
23.0% in the placebo, rofecoxib 25 mg, and rofecoxib 50 mg treatment groups, respectively.
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The sponsor reported that a higher percentage of patients reported pain freedom 2 hours post
dose in the rofecoxib 50 mg group than in the placebo group (p< 0.001). Also, a higher
percentage of patients reported pain freedom at 2 hours in the rofecoxib 25 mg group than in the

placebo group (p= 0.002).

Number of Associated Migraine Symptoms at 2 Hours Postdose

Table 8 presents the percentages of patients reporting 0, 1, 2 or 3 associated migraine symptoms
(photophobia, phonophobia, nausea) at 2 hours postdose. The percentages of patients with no
symptoms of photophobia, phonophobia, or nausea at 2 hours postdose were 18.9, 31.3, and
35.7% in the placebo, rofecoxib 25-mg, and rofecoxib 50-mg treatment groups, respectively.

Table 8. Number (%) of Patients Reporting 0, 1, 2, or 3 Associated Migraine Symptoms (Photophobia,
Phonophobia, Nausea) (copied from sponsor's Table 33 of Protocol 161)

Placebo Rofecoxib 25 mic Rofccoub S0ing
four Catepory N n % Lo % N n % Cum % N %% Cum %

Baseline No symptom 173 [4 33 35 $76 ] 0.6 0.6 184 l2 Q.3 6.5

{ Symiptom 20 1.6 130 23 13.1 13.6 2% 14.7 212

2 Symptoms 76 439 390 8 44.3 58.0 70 REEY 392

3 Symplonis 7 410 100.6 74 420 100.0 75 40.8 100.6
2.0k No symplom 75 33 189 189 7% 35 KK 312 185 GE 357 357

1 Symptem 27 154 33 25 14.2 43.5 33 113 533

2 Symploms 62 354 69.7 53 Ala 76,7 a8 24,9 784

3 Symproms 33 303 160.0 41 23 10%,0 40 216 100.0
N« Nuinher of patients with non-missing {oc curried-forward) assaciad migesiog symy ¥ Jwsbiz, pt bobia, naisen) information st speeified time paint.
n ¥4) = Namber (percent} of patiears with specified nuntber of ussocisted migmine sympioms {;\humphnlu 1, phnm)plmhn tiugsen) af indicared fivoe poinis,
i W % - = Curulative percentage of patients.

Datg Source: {4.3]

Summary of Primary and Secondary Efficacy Endpoints

The following table presents the summary of analysis results from primary and secondary
efficacy parameters provided by the sponsor. In addition to the results reported above, the table
also included results of pain relief and pain freedom at 3 and 4 hours post dose as well as
sustained pain relief and sustained pain freedom at 24-hour post dose. These results should be
interpreted cautiously since rescue medication was allowed after 2 hours of the administration of

the study medication.
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Table 9. Summary of Analysis Results of Primary and Secondary Efficacy Parameters (copied from sponsor's

Table 77 of Protocol 161)

Rofecoxib Rofecoxib
Placebo 25 mg 50 mg
Endpoint’ (%) (%) (%)
Primary Efficacy Endpoint
Headache Relief at 2 Hours 343 | 54.0%%% | 567+
Other Efficacy Endpoints
Pain Freedom at 2 Hours 8.0 19.9%#* 23.0%**
24-Hour Sustained Headache Relief 17.1 33.5%** 37.4%*%
24-Hour Sustained Headache Pain Freedom 6.3 13.1* 17.6%%*
Number of Associated Migraine Symptoms (Photophobia, Phonophobia, Nausea) at 2 Hours*
No symptom 18.9 31.3* 35.7%%*
1 Symptom 154 14.2 17.8
2 Symptoms 354 313 24.9
3 Symptoms 303 233 21.6
Associated Migraine Symptoms at 2 Hours
Photophobia 714 61.4% 57.5%*
Phonophobia 64.0 52.3% 45.2%*%
Nausea 41.7 33.0 30.3*%
Vomiting 5.9 2.3 1.6
Functional Disability at 2 Hours*
Normal 12.6 33.5%k*% 29.9%x*
Mildly impaired 423 42.6 45.5
Severely Impaired 25.7 10.8 10.2
Required Bed Rest , 19.4 13.1 144
Additional Medication Between 2 to 24 Hours® 69.1 56.8% 55.6%*

groups.

groups.

*p<0.050, **p<0.010, ***p<0.001 for the active-placebo pairwise comparison.
"Except when otherwise specified, the statistical test compared the proportions between treatment

, 'Jf'i‘he statistical test compared the distribution of proportions between treatment groups.
¥The statistical test compared the times to intake of additional medication between treatment

Data Source: [4.1; 4.3]

3.1.9 Reviewer's Analysis

I have conducted independent analysis for the primary and secondary efficacy endpoints
following the protocol specified statistical methods. The results I have obtained agree with those
from the sponsor's analyses except for a few minor differences, which do not affect the
significance of the treatment differences or conclusions.

At the 2 hour post dose, the number and percentage of patients who had headache relief were 108
(57.75%), 95 (53.98%), and 58 (33.14%) for treatment groups of rofecoxib 50 mg, rofecoxib 25
mg, and placebo, respectively. The treatment difference between rofecoxib 50 mg and placebo
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carries a p-value of .0001, and the difference between rofecoxib 25 mg and placebo has a p-value
of .0002. The difference between the two active treatment groups was not significant (p=.5228).

The primary efficacy analysis used logistic regression model with terms of treatment, region, and
baseline headache severity. The large diviance value from the model indicated a poor fit of the
model. Therefore, Cochran-Mantel-Haenszel (CMH) test was also applied to examine the
robustness of the results. The CMH test confirmed that the treatment difference between each of
the rofecoxib groups and placebo group was statistically significant with p-values of less than
.001.

Effect of Covariates

The effect of baseline severity was found significant in the primary efficacy analysis. Patients
with severe headache at the baseline were less likely to get pain relief with the study drug.

The percentage of patients who had pain relief at 2-hour post dose were quite different among
the regions (see sponsor's Table 5). The effect of region had a p-value of .058. The relief rate in
Region II and IV were much higher than in the other 2 regions for the placebo group. However,
it was consistent that in all regions, the relief rates for the active treatment groups were higher
than in the placebo group within each region. -

Associated Symptoms

The analyses of effect of rofecoxib in associated migraine symptoms were performed separately
for each symptom. The following table presents the results.

Table 10. The Number and Percentage of Patients Who Had Symptoms at 2-Hour Post Dose

Symptom Placebo (N=175) Rofecoxib 50 mg (N=186) Rofecoxib 25 mg (N=176)
Number % Number % p-value  Number % p-value
Photophobia 124 70.9% 106 57.0% .0050 109 61.9% .0542
Phonophobia 113 64.6% 83 44.6% .0002 92 52.3% 0256
Nausea 73 41.7% 56 30.3% .0300 58 33.0% A115

The percentages of patients who had symptom of photophobia at 2 hour post dosing were 70.9%,
57.0%, and 61.9% for the treatment of placebo, rofecoxib 50 mg, and rofecoxib 25 mg,
respectively. The p-values from the comparisons were .0050 for rofecoxib 50 mg versus placebo
and .0542 for rofecoxib 25 mg versus placebo.

The percentages of patients who had symptom of phonophobia at 2 hour post dosing were
64.6%, 44.6%, and 52.3% for the treatment of placebo, rofecoxib 50 mg, and rofecoxib 25 mg,
respectively. The comparisons between rofecoxib 50 mg versus placebo and rofecoxib 25 mg
versus placebo were both statistically significant with p-values of .0002 and .0256, respectively.
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The percentages of patients who had nausea at 2 hour post dosing were 41.7%, 30.3%, and
33.0% for the treatment of rofecoxib 50 mg, rofecoxib 25 mg, and placebo, respectively. The
difference between rofecoxib 50 mg and placebo was significant with a p-value of .030. The
difference between rofecoxib 25 mg and placebo was not statistically significant (p=.1115).

Since rofecoxib 25 mg was not significantly superior to placebo in symptom of nausea and was
marginally insignificant in symptom of photophobia, the analysis was replicated for these two
parameters at 1 hour and 1.5 hour post dosing. It was found that for nausea, the p-values between
rofecoxib 25 mg and placebo were .0747 at 1-hour post dosing and .1091 at 1.5-hour post dosing.
For photophobia, the comparison between rofecoxib 25 mg and placebo reached significance
level with a p-value of .0232 at 1.5-hour post dosing.

The analysis of effect of rofecoxib with regard to vomiting was not presented because the
incidents of vomiting were too low to warrant a meaningful result.

Secondary Efficacy Endpoints

There are many secondary efficacy endpoints. Since multiplicity adjustment was not pre-
specified, all p-values reported by the sponsor are considered nominal p-values.

Most secondary endpoints were related to headache relief or headache freedom at multiple time
points. Headache relief or headache freedom after 2 hours of dosing are considered less
important since rescue medication was allowed, and their results are not presented.

The data showed that at 1 hour and 1.5 hour post dose, respectively, 35.83% and 47.59% of the
patients treated with rofecoxib 50 mg and 33.52% and 42.61% of the patients treated with
rofecoxib 25 mg had headache relief, compared to 14.86% and 25.71% of patients treated with
placebo (p=.0001 for rofecoxib 50 mg vs. placebo at 1 hour and 1.5 hour post dose; p=.0002 and
p=.0017 for rofecoxib 25 mg vs. placebo at 1 hour and 1.5 hour post dose, respectively). One
hour post dose appeared to be the time from which the difference in the relief rates between
rofecoxib 50 mg and 25 mg groups and placebo group became apart and stayed apart (Figure 1
and Table 6).

At 2 hour post dose, more patients treated with rofecoxib 50 mg (23.53%) and 25 mg (19.32%)
had pain freedom than patients treated with placebo (7.43%) (p=.0001 for rofecoxib 50 mg vs
placebo and p=.0017 for rofecoxib 25 mg vs. placebo). The difference between rofecoxib 50 mg
and 25 mg was not significant (p=.3314).

Reviewer's Efficacy Conclusion

In conclusion, rofecoxib 50 mg and 25 mg are effective in the acute treatment of migraine as
measured by pain relief at 1 hour and 2 hour post dosing, pain freedom at 2 hour post dosing, and
incidents of migraine associated symptoms of photophobia and phonophobia. Rofecoxib 50 mg
is also effective in reliving the symptom of nausea while such effect for rofecoxib 25 mg could
not be concluded for this study.
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Although the two rofecoxib doses were not significantly different in any of the primary or
secondary efficacy parameters, the data suggested that rofecoxib 50 mg has added effectiveness
compared to rofecoxib 25 mg. '

3.1.10 Results from Protocol 162 (from Sponsor's Analysis)

3.1.10.1 Accounting for Patients in the Study

Table 11 presents the number of patients who were randomized, treated, and not treated, and the
reasons for discontinuation from the study.

Table 11. Patient Accounting (copied from sponsor's Table 7 of Protocol 162)

Rofecoxib Rofecoxib {buprofen
Placebo 25mg 50 mg 400 mg Total
(N=238) (N=237) (N=239) (N=243) (N=957)
n (% n__ (%) n_ (%) n__ Y n_ (%)
Paticnts randomized 238 237 239 243 957
Patients treated 194 194 196 199 743
Paticents not treated 44 43 43 44 174
Paticnts treated 194 194 196 199 783
Completed 187 (96.4) 187 (964) 188 (95.9) 189 (95.0) 751 (95.9)
Discontinued 7 (3.6 7 (3.6} 8 4.1) 10 (5.0 32 4.1)
Clinical adversc experience 0 0 0 { 0.5) 1 0.1)
Lost to follow-up - 6 (3. 6 (.1 7 (3.6) 9 (45) 28 (36)
Patient withdrew consent I (0.5 0 1 (0.5) 0 2 (0.3}
Other 4] 1 0.5) 0 0 [ 0.1)
Patients not treated 44 43 43 C 44 174
Clinical adverse experience 0 0 i (2.3) 0 1 (0.6)
Patient did not have migraine 0 (22.7) 17 (39.5) 19 (442) 14 (31.8) 60 (34.5)
headache! )
Patient had migrainc ] 25 (56.8) 23 (53.9) 16 (37.2) 22 (50.0) 86 (49.4)
headache but did not treat® :
Paticent discontinued for other 4 6.0 2 4.7 1 (2.3) 4 9.1} 11 (6.3)
reason
Paticnt withdrew consent 4 9.0 1 2.3) 6 (14.0) 4 ©.1) s (8.6)
Protocol deviation I 2.3 4] 0 {) 1 (0.6)
" For treated patients, the percentage is calculated from all treated patients: for non-treated patients, the percentage is calculated
from all non-trcated paticnts.
* These patients were not treated with study drug because they did not have a moderate/severe migraine headache within the
3 months of randomization and were thus discontinued from the study.
¥ These patients had at least one moderate/severe migraine headache, but were not treated with study drug within 3 months of
randomization and thus discontinued from the study.

Data Source: {4.1;4.2;4.7; 4.8]

Of the 967 patients who were screened, 957 were randomized to the 4 treatment groups. Seven
hundred eighty three (783) patients took study medication. Of those, 751 patients completed the
study and were included in the APT population: 187 in the placebo group, 187 in the rofecoxib
25 mg group, 188 in the rofecoxib 50 mg group, and 189 in the ibuprofen 400 mg group.

Table 12 presents the baseline patient characteristics by treatment group.
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Table 12. Demographic and Baseline Characteristics (copied from sponsor's Table 12 of Protocol 162)

Rofecoxib Rofecoxib Ibuprofen
Placcho 25 mg S0 mg 400 mg Total
(N=194) (N-194) (N=196) (N=199) (N=783)

n (%) ) (%) n (%) n (%) n (%)
Gender
Female 169  (87.1) 164 (84.5) 169 (86.2) 173 (86.9) 675 (86.2)
Male 25 (12.9) 30 (15.5) 27 (13.8) 26 (13.D) 108 (13.8)
Age (years) .
<18 0 0 0 0 0
181029 39 (o) 49 (25.3) 50 (23.5) 40 (20.1) 178 (22.7)
30t039 56 (28.9) 56 {28.9) 61 (3L.1) 49 (24.6) 222 (284)
40 to 49 57 (294) 52 (26.8) 44 (224 64 (322) 217 Q217D
50 to 59 30 (15.5) 31 (o) 30 (153) 30 (150 121 (15.5)
60 to 64 9 (4.6) 3 (1.3) 8 (4.1) Y 4.5) 29 3.7
>65 3 (1.5) 3 (L.5) 3 (1.5) 7 (3.5) 16 (2.0)
‘Mean 40.4 38.7 38.7 41.3 39.8
Sb 11.5 1.6 118 12.0 11.7
Mcdian 40.0 38.0 38.0 41.0 39.0
Range 21 to 71 18 to 74 18 to 71 19t078 18t0 78
Racial Origin
White 151 (77.8) 158 (8t4d) {57 (80.) 160 (80.4) 626 (79.9)
Black 6 3.1) 3 (1.5) 1 (0.5) 6 3.0 16 2.0)
Asian 9 4.6) 11 (5.7) 12 ©.1 13 {6.3) 45 (5.7}
Multiracial 14 72) 10 (3.2) 10 (5.1 10 (5.0) 44 (5.6)
Other 14 (7.2) i2 (6.2) 16 (8.2) 10 (5.0) 52 (6.6)
Bascline Severity
Modcrate 113 (58.2) 10 (56.7) 114 (58.2) 114 (57.3) 431 (537.6)
Severe 74 (38.1) 77 (397 73 (37.2) 73 (377D 299 (38.2)
Missing -7 (3.6) 7 (3.6) 9 (4.6) 10 (3.0 33 (4.2)
Presence of Aura ]
Without 169  (®7.1) 167 (86.1) 158 (80.6) 164 (824) 658 (84.0)
With 19 (9.8) 21 . (10.8) 29  (14.8) 26 (13.1) 95 (12.1)
Missing 6 (3.1) 6 (3.1) 9 (4.6) 9 (4.5) 30 (3.8)
Prophylactic Migraine Treatment
Without 150 (77.3) 144 (74.2) 134  (78.0) 152 (76.4) 600 (76.6)
With 4 (227 50 (25.8) 42 (214) 47 (23.6) 183 (234)
Beta-biockers 17 (8.8) 25 (12.9) 17 (8.1 23 (11.6) 82 (10.5)
Calciumn channct 5 (2.6) I 0.5 4 2.0 4 2.0 4 (1.8)

blockers '
Selective serotonin 7 (3.6) 15 (7.7) 1t (5.6) 11 (3.5) 44 (3.6)
reuptake inhibitors

Tricyclic antidepressant 12 (6.2) 11 (5.7) 12 6.1 I35 (7.3) 50 64)
Valproate 10 (3.2) 7 (3.6) 7 (3.6) 6 {3.0) 30 (3.8)
% Migraine Response to NSAIDs
No NSAIDs usc 34 (17.5) 3t (16.0) 26 (13.3) 32 (16.1) 123 (15.7)
<50% 79 (40.7) 71 (36.6) 82 (418) 79 (397 31t (39.7)
>50% 72 (37.1) 84 (43.3) 81 (4L.3) 85 (42.7) 322 1D
Unknown 9 (4.6) 8 (4.1 7 (3.6) 3 (1.5) 27 3.4)




Table 12 continued

Rofecoxib Rofecoxib Ibuprofen
Placebo 25mg 50 mg 400 mg Total

(N=194 ) (N=194) (N=196 ) (N=199) (N=783 )

n (%) n (%) Il (%) n (% n (%)
Oral Contraceptive in Women »
N 169 164 169 173 675
Without 131 (77.3) 127 (714 131 (77.5) 145  (83.8) 534 (79.1)
With 38 (22.5) 37 (22.6) 38 (22.%) 28 (16.2) 141 (20.9)
SD = Standard deviation.
N = Number of female patients.

Data Source: [4.1; 4.3]

The sponsor reported that the treatment groups were similar with regard to age and race. The
patients’ ages ranged from 18 to 78 years with a mean age of 39.8 years. Among the 783
patients, the majority were White (n= 626, 79.9%); 45 patients (5.7%) were Asian; 44 patients
(5.6%) were Multiracial; 16 patients (2.0%) were Black; and 52 patients (6.6%) were Other (51
patients were Hispanic American and 1 patient was Native American). There were 675 female

* patients (86.2%) and 108 male patients (13.8%).

3.1 10.2 Efficacy Evaluation and Results
3.1.10.2.1 Analysis of Primary Efficacy Parameter

The primary endpoint was headache relief at 2 hours post dose with headache relief defined as a
reduction of migraine headache severity from Grades 2 or 3 at baseline to Grade 1 or 0.

Table 13 displays the summary statistics for the number and percent of patients with a migraine
attack reporting headache relief at 2 hours postdose by treatment group.

Table 13. Number (%) of Patients Reporting Headache Relief at 2 Hours Postdose (copied from sponsor's
Table 18 of Protocol 162)

95%
Treatment N . n % Confidence Interval
Placebo 187 57 . 30.5 24.0,37.6
Rofecoxib 25 mg 187 111 594 51.9,66.5
Rofecoxib 50 mg 188 117 62.2 549,692
Ibuprofen 400 mg 189 109 57.7 50.3, 64.8

N = Number of patients with non-missing (or carried-forward) migraine headache severity at
2 hours.

n (%) = Number (percent) of patients with headache relief at 2 hours postdose.

The corresponding p-values and confidence intervals for the various comparisons are presented
in Table 19.

Data Source: [4.3]
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The percentages of patients reporting headache relief at 2 hours post dose were 30.5%, 59.4%,
62.2%, and 57.7% in the placebo, rofecoxib 25 mg, rofecoxib.50 mg, and ibuprofen 400 mg
treatment groups, respectively. The sponsor reported that rofecoxib 50 mg and 25 mg were
significantly superior to placebo (p< 0.001) in providing headache relief at 2 hours post dose: the
odds ratio and 95% confidence interval were 4.02 (2.58,6.26) for Rofecoxib 50 mg versus
placebo and 3.67 (2.36,5.70) for Rofecoxib 25 mg versus placebo. The difference in headache
relief between the two active treatment groups was not statistically significant (p=.675). There
was no significant treatment-by-baseline severity interaction (p= 0.875) or treatment-by-region
interaction (p= 0.674).

Effect of Covariates on the Primary Endpoint

In order to explore the consistency of the treatment effects across the levels of several predefined
covariates, treatment-by-covariate interactions were evaluated for the primary efficacy endpoint.
Table 14 presents the number and percent of patients with a migraine attack experiencing
headache relief at 2 hours post dose by covariate, as well as the corresponding p-values for the
treatment-by-covariate interactions.

The overall treatment-by-gender interaction was significant (p= 0.031). It was mainly caused by
high response rate in placebo group and low response rate in rofecoxib groups in men. The
results should be interpreted with caution given the small number of patients in the male sub-
population (25, 29, 24, and 24 patients in the placebo, rofecoxib 25 mg, rofecoxib 50 mg, and
ibuprofen 400 mg treatment groups, respectively).

No other significant treatment-by-covariate interactions were found.

Table 14. Number (%) of Patients with Headache Relief at 2 Hours Postdose - Subgroup Analysis (copied
from sponsor's Table 20 of Protocol 162) '

Placeho Rofecoxib 25 myp Rofecosih Mny Touprofen 4041
{(N=1R7) N=1%7) IN=187) (N=189)
Subgroup (p-Value) N 11 I o N [ n I k) N n ] b N J I | %
Gender (p=0.031)
Male 25 l 1 4.0 29 | 13 44.8 ] 24 13 l 5.2 | 24 I 7 ' 378
Famle 1462 46 284 15% 98 G628 164 104 63 A4 163 100 6.6
Agegroup (p=0.704)
<4() years i 29 319 101 [33 613 103 [&] 63.0 84 36 66.7
240 pears 96 28 2.2 $6 42 500 &3 0 388 103 33 30,8
Race {p=0.627)
White REX 3% 269 I 152 §3 346 150 u0 (G ] {53 l &2 3.6
Odwes 42 18 429 23 h 20,0 kg 27 711 & 27 75.0
Aura (p=4.168)
Presence 19 7 8 21 l 12 619 29 13 44.8 2 14 I 538
Absence 168 3G 20.8 166 98 300 158 104 638 163 03 3.5
Concomitant Migraine Prophylactic Treatawnd (p=0.513)
With 43 15 3L 49 5 5t 4t 2% 61,0 R 11 25 543
Withaat 144 42 29.2 138 86 623 147 92 826 43 84 58.7
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Table 14 continued

F!zlcc_bu Rafecoxib 23 mg Rofecoxib 3¢ mg huproita 400 me
{N=187) - {N=187) {N=1873 (N=189)
Subjironp (f-Value)’ M 1w ] % N | n | % N T o | % N | n | %%
Préor Response to NSAIDS (p=0.14%)
<30% 108 2% 2359 98 47 48.0 1102 ot 3§ {03 48 46.6
250% 70 2 37\ 3] 39 718 79 R 4.6 53 5% 9.9
Use uf Orut Contraceptives’ (p=0.186)
Yes 38 I 7 I R4 36 I X I 69.4 37 I 20 l 54.1 2% I & I 643
No, 124 3 213 122 73 30.8 127 &4 66l 137 2 39.9.
Manstrually Assaciated Migraioe Attackt {p=0.270)
Yes 47 l 14 | FIE I ] ] l X ET) I b l 68 | 36 l 25 | 694
No 63 20 317 74 33 .6 78 47 403 80 49 613
Dysienorrhices® (p=0.257
Presence I 3 l [§ | 4.0 I 3 I 2 l 66.7 3 I 2 l o7 2 l 2 l 140.0
Absonce 30 10 33,3 23 14 G669 24 16 46,7 24 13 62.8
Geographic Region {p=0.674)
Region [ 19 17 43.6 37 29 KA 44 30 750 3% FL] 137
Region 1l 76 17 224 #0 43 S48 ¥E] M 48.7 82 40 43R
Reion 118 3R 13 342 a7 20 543 k¥) 2 84 34 - 22 56.4
Region IV 34 i 294 X 19 57.6 A3 20 .6 3G 19 63.3
Table 14 continued
Placcbo Rofocoxib 25 mg Raolecosits 50 my fhuproltn 400 1y
{N=18T) (N=187) (N=187) (N=189)
Subgroup (p-Valoer N 1 u % N | n I % N 1 6 | " N | n Y
Bageline Severity (p=0.873)
Modete l 113 | a l KN 7] | 653 ] 114 I g I 654 { 113 l 60 I 605
Severe 74 it 216 77 32 50.6 73 38 §2.4 s il 333

: p-Value for subgroup-by-treatinent interction.

< For women only.

P For womeit with recent micnses info anly.

! Forwomen with menstruatly sssocisted migraine altacks only.

N = Number of paticnts with noomissing (or carricd-ferwardy headache severity at 2 hours,
 {%%) = Nmnber (peréent) of patiénts with headache relief s 2 fiows,

Data Source: {4.1:4.3]

3.1.10.2.2 Analyses of Secondary Efficacy Parameters

Headache Relief at 0.5, 1, 1.5, and 2 Hours Postdose

The percentages of patients with headache at time points within 2 hours are presented graphically
in Figure 2 and are tabulated by baseline headache severity in Table 15.

The sponsor reported that both rofecoxib 50 mg and rofecoxib 25 mg were significantly superior
to placebo in providing headache relief from 0.5 hour onwards (p= 0.004 at 0.5 hour and p=
0.046 at 0.5 hour, for rofecoxib 50 mg and 25 mg, respectively, and p <0.001 at 1, 1.5, and 2
hours).
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Figure 2. Percentage of Patients Reporting Headache Relief Within 2 Hours of Dosing (copied from sponsor's

Figure 3 of Protocol 162)
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Table 15. Number (%) of Patients Reporting Headache Relief at Time Points Within 2 Hours Postdose by

Treatment Group and Baseline Severity (copied from sponsor's Table 21 of Protocol 162)

20

Hasctine .S he Ldhy L3k PR

Treatnmeny Beverity N n 4 2 CI n A 93% ] 1 B 5595 1 1t o Y3 1

Miccto Modegste | 103 § i3l 31,133 a2 143 1 26,28 35 310 220,404 + 363 4. 6.4

i Revece 7 2 2.7 63, ¢S5 7 a8 34 188 1h] Ha 27,2548 i1 216 129, 327

Toiad K7 19 53 26, 16 9 1535 | th6 218 W6 240 18.6, 314 5 3.8 WH. 376

Bofecoxih 28y | Moderate | HG 7 i85 EA L | 299,489 62 364 6.0 655 72 58, W3
Severs 7 3 39 13 16,9 PANESN 28 36.4 282,441 - 39 g, 622
Tond 187 24 10.7 6 299 | 235,37 By 4% 405,345 LS 39, 663

Rausfocoxdh Mg Mederate | HA 22 19.3 3 Rliied 67 SEX 40261y k2 A& P38 SR 7R S
Severe 73 5 (23 hR 3 178 kg 4.1 9.7 532 38 82, 404, 539
Tl 158 2 1.4 9.7 .2 6d kX 9% p2A] 445 363 HI ¥ 4.2 42, 600

Ibugsrofn 2l gy | Midoeate | 114 23 46 04 ] XA PR X% 50.9 413, 60 ) AUV @6
Scvere 73 4 4 189 18.7.29.7 3 413 gL 833 40 shob . 649
Total X6 27 ) 318 | 238 89 421 18,543 00 0.3, GsR

B et of paricots with, ne ankiags (o catiied S valiation ai 2 koues,

© enth of prdienss with headache s incicatod o poinis,

C1 - Confidence imenal,

1o <o ineludes those puticnts stk missing baseline ses ety

Data Siare: [.3)
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Pain Freedom at 0.5, 1, 1.5, and 2 Hours Postdose

The percentages of patients reporting pain freedom (moderate or severe headache at baseline
improving to no pain) at time points within 2 hours of dosing are presented in Table 16.

At 2 hours post dose, the percentage of patients reporting pain freedom were 5.3%, 26.2%,
26.6%, and 23.8% in the placebo, rofecoxib 25 mg, rofecoxib 50 mg, and ibuprofen 400 mg
treatment groups, respectively. The sponsor reported that rofecoxib 50 mg and rofecoxib 25 mg
were significantly superior to placebo in providing pain freedom from 1.0 hour post dose
onwards (p= 0.034 and 0.003 at I and 1.5 hours in rofecoxib 50 mg; and p= 0.015 and 0.003 at 1
and 1.5 hours in rofecoxib 25 mg; and p< 0.001 at 2 hours in both groups).

Table 16. Number (%) of Patients Reporting Pain Freedom at Time Points Within 2 Hours Postdose (copied
from sponsor's Table 25 of Protocol 162)

Haseline a3he bk 180y 24t he
Troainent Severily N i % 05% Y N Yo PR n s $3% 1 0 i 95% U1

Placebo Muderse {313 [ o - 2 [E3 02 62 & 1 EN R E] &0 X7 M8
Severe 74 1] ¢h B G 99 e ¢ 4.6 1 tA [EX R
Tatal 18t 4 ki) 2 13 040 38 & 43 1.9, 83 U] 33 26 96

Ratecoxik 23 mg Maderse | 170 0 o - 7 6.4 26. 127 ] e 143 85,223 k¥ 282 2040, 376
Severe Er # 0.0 - s 6.3 21, 143 9 117 35,210 H] 254 143, 344
Lol ¢ [ uy B 1z (X] A4, 109 £8 134 BA, 1 ag 2 PR EN |

Rofecoxib 55 g Modere | 114 i [&) DXORER 8 2.0 31 B4 18 158 46,218 38 367 224, 400
Scvere 73 ! 14 60, 74 b 23 6y 39S ? .6 X9, 18R 13 w3 {26, 3146
Fotal INK 2 b G, 3N 16 33 26, Y4 25 13.3 BB W0 Rt 266 204, 313

Iuprafen 460 mg Muddeeste | 14 1 wd 00, 48 K a4 3718 19 10.% p2 2548 1740
Sowre 73 it o0 2 2% @y, 24 ¢ 1343 17 223 [ RENERER
Jotal 189 1 [{R] 00, 28 1 iy A0, 16.2 28 133 43 348 {79, 303

N = Number of pativats sith i issing {or camied-forwand) hembache sovernity eyrhotion i 2 hours.

A (%}~ Number (perecot) of patients with pain Sreedons at indicaed e points.

Ct = Contidence inrerval.

“Tonad’ also iradudos ihose prrienss with gissing bageline headache severieg.

Data Souree:; [4.3]

Number of Associated Migraine Symptoms at 2 Hours Postdose

Table 17 presents the percentages of patients reporting 0, 1, 2, or 3 associated migraine
symptoms (photophobia, phonophobia, nausea) at 2 hours post-dose. The percentages of patients
with no symptoms of photophobia, phonophobia, or nausea at 2 hours postdose were 23.0%,
38.7%, 43.6%, and 39.6% in the placebo, rofecoxib 25 mg, rofecoxib 50 mg, and ibuprofen 400
mg treatment groups, respectively.

Table 17. Number (%) of Patients Reporting 0, 1, 2, or 3 Associated Migraine Symptoms (Photophobia,
Phonophobia, Nausea) (copied from sponsor's Table 33)

Plsgeta Rafecoxrb 28 mp Rofeeoxil 86y | Bupraten 990 wg
T Catepoey N u Wi N 0 e Cauin %% N It Fa Custry %2 N o % Crus %
Baxctine | Nosymptony [ [ 4.3 186 # A2 ] [EX] 9 48 4R 14¥ 13 6.9 [
§ symptinn 23 124 37 144 230 2 My 9.7 ] e 114
3 symgoms 6 6.2 629 73 392 624 B BE] S 7 Aa 88,8
HhiLiBs 49 EYR| [(IRY] 0 1.6 O 92 A8 HTRY s 415 a0
2ot Ko spmploan 187 43 234 86 72 18, 387 18% 82 436 436 187 K 506 M6
U sy s 41.7 M 2.0 33 6N 4 Ay 63,5
2 syfupions LR A4y 78,3 0.7 ”wE 40 LK R
SYMPIONES 1HLD Hi lalt [RIR 12 13, LX)
N - Number of pa ated aiigraine seagplarns (phowpluobiz, plaaopt sk i specified thme point.
% - Rubwr. posc aiire symiems (photigsiobid. phonephoebia, siasen) R s i 318
{ Cumalative pescent of paticats.

l:):ll:! Sauree: (4.3]
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The sponsor reported that rofecoxib 50 mg and rofecoxib 25 mg were significantly superior to
placebo (p< 0.001 and p= 0.001, respectively) in reducing the number of associated migraine

symptoms at 2 hours.

Summary of Primary and Secondary Efficacy Endpoints

The results from analyses of primary and secondary efficacy parameters was summarized by the
sponsor and presented in Table 18. In addition to the results reported above, the table also

included results of pain relief and pain freedom at 3 and 4 hours post dose as well as sustained
pain relief and sustained pain freedom at 24-hour post dose. These results should be interpreted
cautiously since rescue medication was allowed after 2 hours of the administration of the study

medication.

Table 18. Summary of Analysis Results of Primary and Secondary Efficacy Parameters (copied from

sponsor's Table 77 of Protocol 162)

Rofecoxib Rofecoxib {buprofen
Placcbo 25mg 50 mg 400 mg
Efficacy Endpoims” (%) (%o) (Vo) (%)
Primary Efficacy Endpoeint
Headache relief at 2 hours | 30.5 59, gk 62.2%** 57.7%%%
Secondary Efficacy Endpoinfs
Pain freedom at 2 hours 53 26.2%%% 26,671 23 g
24-hour sustained headache relief 13.4 39.0%*x 39 9Hts 31.2%%
24-hour sustained headache pain freedom 27 20.3%x 18.1%%* 18.0%x
Number of Associated Migraine Symptoms (Photophobia, Phonophobia, Nausea) at 2 Hours *
No symptom 23.0 38, T 43.6%** 39,67k
1 symptom 18.7 18.3 3.3 21.9
2 symptoms 26.7 21.5 20.7 214
3 symptoms 31.6 21.5 22.3 17.1
Associated Migraine Symptoms at 2 Hours
Photophabia 03.2 SI.f*=* 49.5%% 30.0%*
Phonophobia 59.4 43.5%* 42.6%** 38.8%%
Nausca 42.2 31.2*% 29.8% 27.8%
Vomiting 7.5 2748 59 i.6%
Functional Disability at 2 Hours ¥
Normal 17.1 36.0%%% 36.2%%* 39,9k
Mildly impaired 31.0 38.7 394 372
Severcly impaired 26.2 13.4 10.6 133
Required bed rest 25.7 1.8 13.8 9.6
Additional medication between 2 to 24 hours? 70.6 44 gFex 47.9%xx 54.5%x%

* p 0050, **p< 0010, *** p< 0.001 for the active-placebo pairwise comparison.
! Except where ofherwise specified. the statistical test compares the proportions between treatment groups.
The statistical test compares the distribution of proportions between treatment groups.

¥ Considered not significant because of stepdown test of doses of rofecoxib.
P The statistical test compares the times of intake of additional medication between treatment groups.

Data Source: [4.1; 4.3]
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3.1.11 Reviewer's Arnalysis

I have conducted independent analysis for the primary and secondary efficacy endpoints
following the protocol specified statistical methods. The results I have obtained agree with those
from the sponsor's analyses except a few minor differences, which do not affect the significance
of the treatment differences or conclusions.

At the 2 hour postdose, the number and percentage of patients who had headache relief were 117
(62.63%), 111 (59.36%), 57 (30.48%)), and 110 (58.20%) for treatment groups of rofecoxib 50
mg, rofecoxib 25 mg, placebo, and Ibuprofen 400 mg, respectively. The treatment difference
between rofecoxib 50 mg and placebo carried a p-value of .0001, and the difference between
rofecoxib 25 mg and placebo had a p-value of .0001. The difference between the two active
treatment groups was not significant (p=.6725).

The primary efficacy analysis used logistic regression model with terms of treatment, region, and
baseline headache severity. Similar to the results from Protocol 161, the large diviance value
from the model indicated a poor fit of the model. Therefore, Cochran-Mantel-Haenszel (CMH)
test was also applied to examine the robustness of the results under different model assumptions.
The CMH test confirmed that the treatment difference between each of the rofecoxib groups and
placebo group was statistically significant with p-values of less than .001.

Effect of Covariates

The effect of baseline severity was found significant in the primary efficacy analysis. Patients
with severe headache at the baseline were less likely to get pain relief within 2 hours after the
administration of the study drug (Table 14).

The percentages of patients who had pain relief at 2-hour post dose were quite different among

the regions. However, it was consistent that in all regions, the relief rates were higher in the
active treatment groups than in the placebo group within each region (Table 14).

Associated Symptoms

The analyses of effect of rofecoxib in associated symptoms were performed separately for each
symptom. The following table presents the details of the results.
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‘Table 19. The Number and Percentage of Patients Who Had Symptoms at 2-Hour Post Dose

Symptom Placebo Rofecoxib 50 mg  Rofecoxib 25 mg Tbuprofen 400 mg
: (N=187) (N=188) (N=186) (N=188)
Photophobia
Number (%) 122 (65.2%) 93 (49.5%) 97 (52.2%) 95 (50.5%
p-value .0024 .0082 .0037
Phonophobia
Number (%) 112 (59.9%) 80 (42.6%) 82 (44.1%) 74 (39.4%)
p-value .0009 .0017 .0001
Nausea
Number (%) 78 (41.7%) 56 (29.8%) 59 (31.7%) 52 (27.8%)
p-value 0175 .0396 | .0046

The percentage of patients who had symptom of photophobia at 2 hour post dosing were 65.2%,
49.5%, and 52.2% for treatment groups of placebo, rofecoxib 50 mg and rofecoxib 25 mg. The
treatment effect of rofecoxib 50 mg and 25 mg were both significant with p-values of .0024 and
.0082, respectively.

The percentage of patients who had symptom of phonophobia at 2 hour post dosing were 59.9%,
42.6%, and 44.1% for treatment groups of placebo, refecoxib 50 mg and rofecoxib 25 mg. The
treatment effect of rofecoxib 50 mg and 25 mg were both significant with p-values of .0009 and
.0017, respectively.

The percentage of patients who had symptom of nausea at 2 hour post dosing were 41.7%,
29.8%, and 31.7% for treatment groups of placebo, rofecoxib 50 mg and rofecoxib 25 mg. The
treatment effect of rofecoxib 50 mg and 25 mg were both significant with p-values of .0175 and
.0396, respectively.

The analysis of effect of rofecoxib with regard to vomiting is not presented because the incidents
of vomiting are too low to warrant a meaningful result.

Secondary Efficacy Endpoints

There are many secondary efficacy endpoints. Since multiplicity .adjustment was not specified,
all the p-values reported by the sponsor are considered nominal p-values.

Most secondary endpoints are related to headache relief or headache freedom at multiple time
points. Headache relief or headache freedom after 2 hours of dosing are considered less
important and their results are not presented. This is because rescue medication was allowed
after 2 hours of dosing. ’

The data showed that 34.0% and 30.0% of patients had headache relief at 1 hour postdose with
rofecoxib 50 mg and 25 mg, respectively, compared to 15.5% relief rate for patients treated with
placebo (Table 1). The comparisons between each of the rofecoxib treatment groups and placebo
carried a p-value of less than .001. The data suggested that one hour appeared to be the time from
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which the difference in the relief rates between the active treatment groups and placebo group
became apart and stayed apart (sponsor's Figure 3).

The data also suggested that at 2 hour post dose, more patients treated with rofecoxib 50 mg or
25 mg had pain freedom than patients treated with placebo: 26.6% and 25.1% for rofecoxib 50
mg and 25 mg, respectively, compared to 5.4% for placebo (p<.001 for comparisons of rofecoxib
50 mg vs. placebo and rofecoxib 25 mg vs. placebo) (Table 1).

Reviewer's Efficacy Conclusion

In conclusion, rofecoxib 50 mg and 25 mg are effective in the treatment of acute migraine attack
as measured by pain relief at 1 hour and 2 hour post dosing, pain freedom at 2 hour post dosing,
and incidents of associated migraine symptoms of photophobia, phobnophobia, and nausea.

Although the two rofecoxib doses were not significantly different in any of the primary or
secondary efficacy parameters, the data suggested that rofecoxib 50 mg has added effectiveness
as compared to rofecoxib 25 mg.

3.2  Evaluation of Safety

Pleasé refer to Clinical Review by medical officer Dr. Kevin Prohaska for evaluation of safety.

4. FINDINGS IN SPECIAL/SUBGROUP POPULATIONS

4.1 Gender, Race and Age

The following table presents the percentages of patients who had pain relief at 2-hour post-dose
by gender, Race, and Age. P-values from the comparisons between each of the active treatment
groups versus placebo group are also presented. Readers should be aware that those are nominal
p-values without multiplicity adjustment and should be used with cautious, especially for
treatment comparisons for Men and Non-White, where sample sizes are small. The age groups
are divided in consistence with those from the sponsor.

In both Protocols 161 and 162, the majority of patients were women. Men comprised of 11.6% in
Protocol 161 and 15.7% in Protocol 162. The differences between the treatment groups in the 2-

hour post-dose pain relief were mainly contributed by women.

In both Protocols 161 and 162, the majority of patients were White. Patients with White race
comprised of 90% and 80%, respectively, of the patient population in Protocols 161 and 162.

Treatment effect was found consistent in patients younger than 40 years old and those 40 years
old and beyond.
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Table 20. Percentage of Patients with Pain Relief at 2-Hour Post Dosing by Gender, Race, and Age

Variable Placebo Rofecoxib 50 mg Rofecoxib 25 mg Ibuprofen 400 mg
Protocol % (n/N) % (0/N) p-value % (/N) p-value % (/N) p-value
Gender
Protocol 161
Male 28.6 (6/21) 579 (11/19)  ..1092 25.0 (4/16) 8873 N/A
Female 33.8 (52/154) 57.7 (97/168) .0001 56.9 (91/160) .0001
Protocol 162 :
Male 44.0 (11/25) 54.2 (13/24) .5950 44.8 (13/29) 9100 37.5 (9/24) 5600
Female 28.4 (46/162)  63.4(104/164)  .0001 62.0 (98/158)  .0001  61.2(101/165)  .0001
Race . :
Protocol 161
White 33.1 (52/157)  57.7(97/168)  .0001 54.7 (88/161) .0002 N/A
Non-White 33.3 (6/18) 579 (11/19) 1411 46.7 (7/15) 4297
Protocol 162
White 26.9 (39/145) 60.0 (90/150) .0001 55.3 (84.152) .0001 54.3 (83/153) .0001
Non-White 42.9 (18/42) 71.1(27/38) .0292 77.1 (27/35) .0058 75.0 (27/36) .0069
Age
Protocol 161
< 40 (year) 34.3 (25/73) 66.7 (54/81) .0001 62.3 (43/69) 0011 N/A
>=40(year)  32.4(33/102)  50.9 (54/106) .0056 48.6 (52/107) 0145
Protocol 162
< 40 (year) 31.9(29/91)  65.1(67/103)  .0001 66.3 (67/101)  .0001 66.7 (56/34) .0001
>= 40 (year) 29.2 (28/96) 58.8 (50/85) 0001 51.2 (44/36) .0005 51.4 (54/105)  .0003

4.2  Other Special/Subgroup Populations

No other special/subgroup analyses were performed.

5. SUMMARY AND CONCLUSIONS

5.1 Statistical Issues and Collective Evidence

The two studies of Protocols 161 and 162 had demonstrated that rofecoxib 50 mg and 25 mg
were efficacious based on the protocol specified primary efficacy parameter and corresponding
analysis methods. For the secondary efficacy parameters, I have focused analysis on a few key
parameters: pain relief and pain freedom within 2 hours of dosing and migraine associated
symptoms.

For the secondary parameter of pain freedom at 2-hour post dose, the difference of rofecoxib 25
mg versus placebo met the significance level in study 162. But the same effect could not be
concluded in study 161, if multiplicity adjustment was applied (alpha=0.05/total number of
secondary parameters). Similarly, rofecoxib 25 mg failed to meet the significance level for
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associated symptoms of nausea and photophobia in study 161. In considering the consistency of
the collective evidence at different time points and collective evidence across the two studies, I
conclude that the two studies have provided sufficient evidence that both rofecoxib 50 mg and 25
mg are effective in providing pain freedom at 2 hour post dosing and in relieving the associated
symptoms of photophobia, phonophobia, and nausea.

5.2 Conclusions and Recommendations

The two studies (Protocols 161 and 162) submitted in this NDA have provided quite consistent
results of the efficacy of the two doses of rofecoxib. A significantly higher proportion of patients
who were treated with rofecoxib 50 mg or 25 mg than patients treated by placebo had reported
pain relief at 2-hour post dose. Therefore, I conclude that both rofecoxib 50 mg and 25 mg are
efficacious in the treatment of acute migraine with regard to pain relief at 2 hour post dose.

I also conclude that rofecoxib 50 mg and 25 mg are efficacious in the acute treatment of
migraine in relieving the pain as soon as one hour post dosing, in providing pain freedom at 2
hour post dosing, and in relieving migraine associated symptoms of photophobia, phonophobia,
and nausea. This conclusion was made based on the significance of the treatment difference and
the consistency of the results from the two studies. '
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