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1.0 INTRODUCTION

Stroke is the third leading cause of death in the United States. Long term disability is
significant among survivors of stroke. According to the American Heart Association,
approximately 731,000 people in the United S:ates usually have a new or recurrent stroke in
every year. Out of these 731,000 people, 160,000 people die from stroke each year. Surgical
intervention and anticoagulant therapy for prevention of secondary siroke have not been shown
to be beneficial for most patients. However, in addition to risk management, antiplatelet
therapy has been shown to be beneficial for prevention of secondary stroke and /or death.

Aggrenox Extended Release is a combination drug consisted of 200 mg dipyrdamole (DP) in
a modified-release formulation and 25 mg acetylsalicyclic acid (ASA) in an immediate-release
formulation. According to the protocol, the new combination of two previously known active
ingredients is intended for use in the indication of prevention of (1) stroke and (2) death (all
causes) in patients with transient ischemic attack (TLA) or documented ischemic stroke. The
recommended dose is one capsule twice daily (b.i.d.) by oral administration. Note that DP is
an antiplatelet drug, and ASA (50 mg daily dose according to a published FDA rule for
professional labeling of ASA) has been used for the prevention of death and non-fatal stroke in
patients who have had an ischemic stroke or TIA. In a previous clinical trial study, DP-alone
did not appear to have a role in secondary stroke prevention (Acheson, et al. 1969; Controlled
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trial of dipyriamole in cerebral vascular disease, British Medical Journal, volume 1, 614-5).
' "However, there is a wide acceptance of antiplatelet therapy as an effective therapy for the
“prevention of secondary thromboembolxc cerebrovascular dxseases mcludmg both ischemic
stroke and TIA.

This submission presents the efficacy and safety data in support of the use of Aggrenox
Extended Release Capsules for the prevention of death and stroke in patients who have had a
prior stroke or transient ischemic attack. The principal clinical study presented in support of
Aggrenox Extended Release Capsules for this mdxcanon is the European Stroke Prevention
Study 2 (ESPS2). ' :

The sponsor claims that the proposed indication for Aggrenox Extended Release is supported
by the efficacy results from two additional studies 1) European Stroke Prevention Study 1
(ESPS1) and 2) U88-0473 which were conducted with Asasantine Immediate Release. Studies
ESPS-1 and U88-0473 were submitted with this NDA for supportive purpose. It must be
emphasized that the clinical trial materials utilized in ESPS2 were significantly different from
those in ESPS1 and U88-0473. It is important to note the dose formulation for Asasantine
Immediate Release differs markedly from Aggrenox Extended release both in dose of
component compounds:

Asasantine Immediate Release: dipyridamole 75 mg + ASA 330 mg t.i.d.
Aggrenox Extended Release: dipyridamole 200 mg + ASA 25 mg b.i.d.

The ESPSI study was based on 2500 patients with primary endpoints stroke and/or death. The
trial was designed to compare the Asasantine Immediate Release with placebo. Although, the
study showed that Asasantine Immediate Release was significantly more effective in preventing
stroke cr death (stroke and/or death) than that of placebo, it was not designed to compare the
combination drug with the components.

Study U88-0473 was an active controlled study with 137 patients. The primary endpoints were
TIA, RIND (reversible ischemic neurological deficit), and stroke. The patient population
consisted of those who suffered from a previous TIA or RIND. This trial was designed to
compare Asasantine Immediate Release with an active control. The active control was an anti-
coagulant Apekumarol.

In light of above discussions, the efficacy data from ESPS1 and U88-0473 is not considered
supportive. Thus, studies ESPS1 and U88-0473 will not further addressed in this review.

The rest of this review is organized as follows. Subsection 1.1 discusses
study protocol of ESPS2 including the sponsor’s analysis plan. Section 2




o discusses the analyses of 'stroké, death, stroke and/or death, 'categbry' of stroke or death , and
~ subgroups. Section 3 summarizes the safety parameters. Section 4 summarizes the reviewer’s
conclusions and concerns - of the study.

1.1 STUDY PROTOCOL ESPS2 -

The objecuve of ESPS2 is to evaluate the efficacy and safety of dxpyndamole and aspmn
alone and in combination (Aggrenox extended release capsules) in the prevention of stroke
(fatal or non-fatal) or death in pauems who had a transient ischemic attack (T IA) or ischemic
stroke. The sponsor conducted a large multicenter trial to support the proposed indication and
dosing regimen. A total of 6602 intent-to-treat patients were evaluated for efficacy in ESPS2.
ESPS2 was a randomized, double blind, multi-center, factorial group, parallel design with four
equal-sized (approximately) treatment groups: (1) DP 200 mg/ASA 25 mg b.i.d. (combination
drug), (2) DP 200 mg b.i.d, (3) ASA 25 mgb.1.d., and (4) placebo. Patients received one
capsule twice daily (morning and evening), with a total daily dosage of 400 mg DP+50 mg
ASA for DP+ASA-treated patients, 400 mg DP for patients treated with DP. alone and 50 mg
ASA for patients with ASA alope. The treatment period was 24 months. This study was
conducted between 1989 and 1995.

The target sample size planned in protocol was 5000 patients. The sample size was increased to
7000 patients following the interim analysis. however sample re-estimation was not mentioned
in the protocol. A total of 7054 patients were enrolled in 60 centers in 13 European countries.
Of these 7054 patients, fourteen paticnts were excluded afterwards, because of erroneous
randomization entries (not correspouding to existing patients). Also, all the patients (438
patients) from center 2013 were ex:luded from the ITT population due to scientific misconduct
at that center. The decision to exclide center 2013 was made while the study was ongoing and
blinded. Thus, 6602 patients were included in the ITT population. The patient disposition is
givew in the following table.

Table 1.1: Patient Disposition in ESPS2

Study DP 200 mg DP 200 mg | ASA 25 Placebo |} Total
ESPS2 /ASA 25 mg b.i.d. mg b.i.d.

b.i.d.
Randomized 1763 1765 1762 1764 | 7054
Excluded 13 111 113 115 452
lncluded (ITT) | 1650 1654 1649 1649 6602

Note: DP: Dipyridamole; ASA: Acetylsalicyclic Acid; DP+ASA: Aggrenox

Because the randomization was programmed to balance the four treatrnent groups with respect
to initial diagnosis (TIA or stroke), sex, age, and study center, the blinded exclusion of all
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-members from center 2013 dnd not dxs‘mrb the balanced size of the: four treatment groups in the -
_ remalmng 6602 panents » : :

Demograpluc charactcnsucs are summarized in Table A 1 in the Appendxx Study patients
were predominantly female (58%). The treatment groups did differ significantly in gender
distribution (42 % male versus 58% female). There were no significant differences (p-value
.917) in the mean age (67 years) across the treatment- groups were-evident. ‘The proportions of
patients in four geographical regions (Scandinavia, Northwestern Europe; Southern Europe, -

and United Kingdom and Ireland) across the four treatment groups are homoceneous (p-value
.999)

Discussion of Center 2013:

During the conduct of the study, several issues of concern were nozed by the study monitor for
center 2013. These issues included:

1) Recruitment of patients was very rapid (>300 patients/year) despite the fact that there was
only one investigator in the center;

2) Study visits were perfectly regular, took place during weekends and holidays, and occurred
when the investigator was not in the country; _

3) The incidence of adverse events was lower in this center than at other centers;

4) Compliance was reported to be better at this center compared with other centers;

5) Variability of data (e.g. pill counts, blood pressures) was too low for a clinical study; and

6) The investigator declined open collaboration with Steering committee and the clinical
monitor.

Patient Selection:

Inclusion Criteria

Male and female patients who are at least 18 years of age were eligible to be randomized into
the study if they had an ischemic cerebrovascular accident (CVA) which is TIA or stroke
within three months prior to randomization. The neurologicai and general clinical condition of
the patient was to be established before entry into the study. Baseline evaluations were
recorded before study entry, with nine efficacy evaluations scheduled at months 1, 2, 6, 9, 12,
15, 18, 21, and 24.




Study End;.)_d'intsz.:

The p_roto.co1 idemit’{ed tﬂwol pnmary and four 'seéondary jefAﬁcacy«para'metcrs.
Efﬁcacy:' | | | | - |
Primary Endpoints:

The two'(specified in the prbtocol. page 199, volume 116)) pﬁmary efficacy parameters were
(1) first stroke (fatal or non-fatal) as confirmed by the Morbidity and Mortality assessment
group (MMAG), and (2) all cause mortality with MMAG review of the cause of the death.

However, it was mentioned in the clinical trial report-(page 19, volume 116) that a third
primary endpoint stroke and/or death would be used. This represents a composite endpoint in
which the first event was either stroke or death (for any cause). In order to avoid that the same

patient was counted twice, only the first event that occurred was taken into consideration for
the survival curve analysis.

It is to be noted here that the sample size was estimated using the composite endpoint, although
it was not explicitly mentioned in the protocol. According to a teleconference with the sponsor
on April 13, 1999, it was revealed that the trial statistician identified the composite endpoint as
the primary endpoint although the trial clinicians identified the first two as the primary
endpoints. :
In addition, it was revealed in the teleconference that the third endpoint (composite endpoint) had
come 1nto primary consideration in the NDA submission after Aspinn (50-mg once a day) was
included in FDA guidelines for prevention of non-fatal stroke and death.

The MMAG was responsible for insuring consistency of the primary and secondary endpoints
with the exzep.on of TIA. The MMAG reviewed endpoints on a blinded basis, and formulated
guidelines in order to enhance the consistency in ;eponing.




Secondary Endpoints:

The MMAG. alSo reviewed the secondary efficacy endpoints of (1) myocardial infarction (MI)
(2) other vascular events - (which consists of pulmonary embolism, deep venous thrombosis,
periphoral arterial occlision, or retinal vascular accident), (3).TIA (which-was not reviewed

by the MMAG), and (4) ischemic events (which comprised MMAG-revxewed stroke, MI, or
sudden death).

The sponsor defined and analyzed many additional composite and cause-specific efficacy
parameters have been defined and analyzed. These include. for example, fatal stroke, stroke or
death, non-fatal stroke, and vascular death.

APF
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Safety:

The safety assessments of ESPS2 consisted of the following events:
1) Adverse events;

2) Laboratory Assessments;

3) Blood Pressure Assessments.

The components of adverse events were described in the Appendix (Table A.1.1).

The laboratory examinations were performed at Baseline, months 12. and 24.

The following laboratory parameters were measured: leucicytes, erythrocytes, platelets,
hematocrit, hemoglabin, erthrocyte sedimentation rate, BUN. creatinine, Uric Acid,
Fasting glucose, cholesterol LDL, and liver function test. Laboratory data summanzed by
presenting the change from baseline values at Months 12 and 24.

Blood pressure measurements were recorded at Baseline, Months 1, 3, 6,9, 12, 15, 18, 21, and
24. The change from baseline values at each visit and incidence of clinically notable values were
presented.

115 WAY
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Randomization:

Study patients were centrally randomized (see Table 1.1) by the EORTC (European
Organization from Research and Treatment of Cancer) Data Center. The approach for |
treatment allocation was based on minumizing treatment imbalance in age group, gender,
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‘center, and type of qualifying event (stroke or TLA). Patients were randomized to one of four
parallel treatment.arms - dipyridamole extended release 200 mg b.i.d., aspirin 25 mg b.i.d.,
the combination (Aggrenox Extended Release b.i.d.), and placebo, according to a minimization
algorithm (Pocock and Simon, 1975) that simultaneously balanced the treatment assignments
across type of qualifying event (stroke or TIA), gender, age group (<60, > =60 and <70,

> = 70 years) and study center.

Sample Size Determination:

Initially a total of 5000 patients were planned. The sample size was estimated by computer
simulation to detect an overall difference between treatment groups with 80% power at the two-
sided 5% significance level. It was assumed that the best treatment would reduce the hazard rate
of first stroke or death by 30-35% compared with placebo (reduction in hazard is defined as

1 - hazard ratio, see Subsection 2.1 for the definition), and the intermediate treatments would
reduce the hazard by half that amount. A single planned interim analysis was planned to
consider early termination for efficacy and to recalculate (sample size recalculation was not-
specified in the protocol) the sample size. Treatment group labels were randomly permuted in
the interim tables and figures to preserve blindness.

The statistical methodology enclosure to the ESPS2 protocol shows that the sample size of
1250 patients per treatment group was based on simulation of the following conditions:
generalized Mantel - Haenszel test across the four treatment groups evaluated at three-month
intervals; 90% survival on placebo at one year and 83 % at two years, piece-wise exponential
failure rates in each year; 33 % lower hazard on the best treatment -than on placebo. with
hazards on the other two treatments half-way between; and a 34 % drop-out rate over two
years. One hundred replications of each configuration over a range of assumptions vielded
approximately 4% standard error for the estimated 80% power at the two-sided 5%
significance level for 1250 patients per treatment group. Note that the planned final analysis
was the generalized Wilcoxon-Gehan test, not the generalized Mantel-Haenszel test: the
simulation utilized the latter for computational simplicity.

Total sample size was re-estimated (which was not explicitly planned in the protocol) at the
interim analysis in November 1991 and required 7000 patients. The interim analysis was
planned in the protocol, but was conducted earlier than planned due to rapid recruitment. The
computer simulation method used to derive the oniginal estimate was applied to the interim event
rate 20 10 25% risk reduction from 3994 patients followed for an average of 12 months; and the
Steering Comminee decided in May 1994 to exclude Center #2013 from further participation in
the study and from the primary analysis due to scientific misconduct by that investigaror.




: lnterirﬁ fAnalysis'

The protocol specnﬁed that a smgle mtenm analysxs was. foreseen (1) three years after the

- beginning of study or (2) when 1600 patients reach two years of follow up (whichever
occurred earlier). The protocol also mentioned that the results of this: interim analysis would
be communicated to the Ethics Committee and might be the basis:for a new assessment of
rationale of the trial by the Steering Committee. However, the sponsor reported in Statistics
Section of the NDA submission (page 306, volume 87) that one of purposes of the interim
analysis was to re-evaluate the sample size assumptions in the protocol. However, the sponsor .
did not mention explicitly in the protocol that the sample size would be re-estimated after the
interim analysis.

Due to rapid recruitment, the interim analysis was carried out in November 1991, a few
months earlier than planned. It included data on 3,994 patients followed for an average of 12
months. This analysis preserved the “A-B-C-D" blinding of treatment by randomly assigning
treatment labels in each figure and table. The sponsor claimed that the independent assignment
with interim displays made it impossible to decode the efficacy rcsults by comparing one
display with other.

The interim results did not reach the protocol-specified stopping guideline of p-value < =
.001. The final analysis of the primary efficacy parameters was adjusted for this stopping
guideline by testing alpha= .049 (= .050 - .001) significance level. This reviewer could not
locate in the submission the results (p-value, etc) of the interim analysis and the exact method
used to obtain alpha for the final analysis. Note that the proposed alpha (.049)for the final
analysis is not what is proposed in the literature for adjustment for interum analysis yet it is
close to correct p-value. However, the sponsor was requested on a teleconference (April 13,
1999) to submit the results of interim analysis.

The sample size was recalculated based on the interim event and treaument cessation rates. At
their meeting on December 7, 1991, The Steering Committee approved the study statistician’s
proposal to increase the sample size from 5000 to 7000 patients.

Sponsor’s Statistical Analyses Plans

As mentioned earlier, the ITT population consisted of all 6602 randomized patients after
excluding the 438 patients from Center #2013 due to scientific misconduct at that center. All -
efficacy analyses were based on the ITT population. The primary efficacy parameters were
also analyzed for all 7040 randomized patents, including those from Center #2013.

The study has two primary endpoints, namely stroke and death. A significant reduction in
either (or both) would have counted as a successful conclusion, and therefore it is necessary to
adjust for multiplicity. The adjustment for two primary efficacy endpoints was carried out




using the conservative Bonferroni-Holm multiple test procedure. This requires the statistical
significance of both main effects at each stage of the step down procedure.

Because ESPS2 used a balanced 2 by 2 factorial design, the results could be adequately
characterized by the main effects of DP and ASA provided that the DP by ASA interaction
was non-significant. Significant interaction would indicate the effect of one treatment differed in
the presence or absence of the other. In accordance with the protocol, the primary conclusions
were based on the main effects of DP and ASA supplerented by pair-wise treatment
comparisons. To demonstrate the efficacy of Aggrenox Extended Release, it was necessary to
show the statistical significance for both the ASA and DP main effects.

For each primary efficacy parameter, the sponsor’s (per protocol) primary comparisons are the
factorial analysis comparisons, as planned in the protocol. That is, testing was ccrried out for
the factorial analysis comparisons DP versus no DP (the DP main effect). ASA versus no ASA
(the ASA main effect), and DP by ASA interaction.

In addition to factorial analyses (main effects.and interaction), tire sponsored performed the
following five pair-wise treattnent group COmparisons :

DP +ASA versus DP alone;

DP+ ASA versus ASA alone;

DP + ASA versus placebo; APPEARS THIS WAY
' ON ORIGINAL

DP alone versus placebo; and
ASA alone versus placebo.

All pair-wise treatment group comparison are considered supportive, with the comparisons
between the combination and its components (DF +ASA versus DP alone and DP + ASA versus
ASA alone) of greatest relevance to this applicat:on.

The sponsor originally wanted to apply multiplicity adjustments to the analyses of the primary
efficacy parameters to maintain the experiment-wise Type 1 error rate at alpha=0.05 in view
of two data analyses (interim and final) and two primary efficacy endpoints (stroke and death).
To adjusi for the interim analysis, in which the null hypothesis was tested using the protocol
specified stopping guideline of the p-value < =:0.001, the final analysis was tested at the
alpha= .049 significance level. To adjust for two primary endpoints, the Bonferroni-Holm
multiple test procedure (Mendenhall, 1981) wes applied. This requires that both the DP and
ASA main effects reach the alpha/!= .0245 significance level in order to demonstrate the
efficacy of the combination on the more significant endpoint, after which the less signifitant
endpoint can be tested at the alpha=.049 significance level. However. because re-estimation of
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'mé sample size estimation the type I crrdr may be inflated.

"It is to be mentioned here that for the approval of a combination drug, it is required to show
that the combination-drug is significantly more effective than the components. Therefore,
“adjustments for multiple endpoints required for combination versus each component
comparison separately. Furthermore, testing for the main effects of each drug is not required
for the approval of a combination drug even in the absence of interaction. The significant main
effects of two components when there is no interaction between two drugs do not always imply
that the combination drug is significantly more effective than either components.—— - -——-—— ===~

Summary of Sponsor’s Analysis:
The following are the summaries of the sponsor’s analysis:

(1) Factorial analysis of treatment main effects and interaction, supplemented by pair-wise
treatment comparisons;

(2) Generalized Gehan-Wilcoxon survival analysis and Kaplan-Meier survival curves and risk
reductions at two years as descriptive statistics (primary analysis);

(3) Interim efficacy tested at the planned 0.001 significance level, with no adjusmment of the
significance level for the final analysis (however, the sponsor mentioned that .049 error
rate for final analysis would be used for original 5000 patients).

(4) Two primary endpoints with no adjustment of multiplicity for the final analysis using 6602
patients.

(5) The composite endpoint ‘stroke and /or death’ with no penalty of interim analysis for the
final analysis using 6602 patients.

(6) Exploratory Cox analysis of prognostic factors;

and

(7) Descriptive Kaplan-Meier estimates (and corresponding risk reductions) at two years within
relevant subgroups.

The primary analyses of the primary efficacy parameters and the composite endpoint are time -
to event analyses i.e. survival analyses. The time period for all survival analyses was 730 days
after randomization, unless otherwise specified. All results are based on the ITT populafion of
6602 patients, unless otherwise specified. As planned in the protocol, the sponsor performed
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- the primary statistical test using the unstratified Gehan <Wilcoxon test. For supporting
purpose, the sponsor also performed log-rank test. It should, however, be noted that the
- sample size for this study was determined using somewhat less powerful generalized Mantel-
" Haenszel test. S : Lo '

. APPEARS THIS wal
, C QN CRIGINAL
2. Sponsor’s and Reviewer’s Analyses .

The results of analyses of stroke, death, stroke or death, and subgroups have been reported in
this section. These results do not reflect any type I error rate adjustment due to multiple
endpoints and the increase in sample size at the interim look.

Section 2.1 presents the results of the analyses of the stroke data. Section 2.2 presents the
results of analyses of the death data. Section 2.3 presents the results of the analyses

stroke and/or death data. Section 2.4 presents the analyses with respect to category of stroke or
death. Section S presents subgroup analyses for stroke and death data.

It is to be noted here that the analyses of main effects and interaction effects are not of primary
interest for the approval of the combination drug. However, it is required to show that the
combination drug is significantly more effective than both components.

2.1 Analysis of Stroke (reviewer’s and sponsor’s)
Analysis of Main and Interaction Effects:

This reviewer performed Gehan-Wilcoxon test (time to events), Log-rank test (time to events)
and Fisher exact test for number of events for the stroke endpoint. The reviewer’s time to event
analyses was similar to those of the sponsor’s. The reviewer's Fisher’s exact test and Log-rank
test was for supportive purpose only.

The sponsor’s hazard reduction rates for factonal analysis were based on a proportional hazard
mode] that included terms for all significant prognostic factors. A stepwise model selection ('see
6) procedure was carried out in which terms for prognostic factors were added to an initial model
containing the main effects of DP and ASA until no further significant improvement in fit was
obtained.
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Table 2.1 summarizes the time 1o events and number of events analyses for stroke. We see first
whethq there was DP X ASA interaction.

Table-'2.1: First Strokes :(fat.al or no-fatal) as Confirmed by _the MMAG for ESPS2 (Intent

to Treat Population) for Main Effects
Treaument Risk/hazard p-value K-M estimate Number (% ) of Patients with Suoke p-value
comparisons | reduction (reviewer's) - of survival (reviewer's)
at 730 days - ' rate at 730
(sponsor’s) __| G-W | Log-rank c_hys DP no DP ASA no ASA Fisher's
(sponsor’s) T 1'(n=3304) | (n=3298) (n=3299) | (n=3303) exact
DP Vs 19.3% / 0010 0011 | 88.3%vs. 368 - | 456 363 46) .00)
no DP 2% 85.6% (11.1%) | (13.8%) (11.0%) | (14.0%)
ASA Vs " | .0001 .000t 88.5% vs. .0003
no ASA 210% 1/ 85.4%
25%
DP X ASA
Interaction - .8501  .8606
Note: G-W': Gehan-Wilcoxon test for detecting a difference in the survival experience of the two groups; Log-
rank: Log-rank test for detecting a difference in the survival experience of the two groups;
K-M: Kaplan-Meier .
It can be seen from the p-value column that there was non-significant DP by ASA interaction. Ll
Therefore, the components are additive. Note that the non-significant interaction is not a &
requirement for the study of combination of drugs. Both DP and ASA were significantly G
effective in reducing secondary stroke as evidenced by p-values of both G-W and Log-rank tests. Lid
The Fisher’s exact test (based on the number of events) agrees with those from G-W and Log- sl
rank tests. Fan)
NS
&)
Descriptive measures such as risk reduction (RR), hazard reduction (HR) and percentage of €19
strokes showed that both DP and ASA were beneficial in strokes. ﬁ:)
3
(Note that the risk reduction (%) at the end of time interval (t) for treatment -
1 versus treatment 2 is defined as follows: 27
Fad
RR%(1)=100 x [S, (1) - S, ®}/[1 - S, (V)] 8

where S,(t) and S,(t) represent “survival” at time (t) for patients under treatment 1 and 2
respectively.

The hazard reduction at the end of the time interval for treatthent 1 versus treatment 2 i
defined as:

HR %(t)=100 x [} - h, (1) / hy (D].)




Tise of first MMAG stroke or censoring

STRATA: DP=1 T T OP=2

Note: DP=1: Dipyridamole; DP=2: No Dipyridamole

The survival curve of the DP treated group is superior (statistically significantly) than that of No
DP treated group which indicates that DP is superior to No DP in reducing stroke.

13

‘Both risk reduction and hazard reduction are relative measures. One may also consider an

alternative measure to RR %(t) which is the survival rate increase. (SRI)

for treatment. 1 relative to. treatment 2 as follows:

SRI% (=100 X [S, () - S, O [S; ). -

Note that the survival rate increase for DP relative to No DP.at 730 days is 3.15% where as

the survival rate increase for ASA relative to no ASA i5.3.62%.

In Figure 1 we compare the survival curves of DP and No DP treated groups.

Figure 1 (reviewer’s): Survival Curve of stroke for DP and No DP .
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In Figure 2 we compare the survival curves of ASA and No ASA treated groups.
Figure 2 (reviewer’s): Survival Curve of's'troke.foi' ASA:and No. ASA
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Time of first MMAG stroke or censoring : a;;
STRATA: ASA=1 T T ASA=2 ' L D
Note: ASA=1: Acetylsalicyclic Acid; ASA=2: No Acetylsalicyclic Acid [ T
gﬂ_
The survival curve of the ASA treated group is significantly higher than that of No ASA treated mll
group which indicates that ASA is more effective in reducing stroke. cn

Randomized Patient Population

The results of the analyses ( DP vs. No DP comparison of G-W test’s p-value=.0009; ASA vs.
No ASA comparison of G-W test’s p-value=.0001) of first stroke for the randomized patient
population were consistent with the results of the primary analysis of first stroke for the ITT
population. '

Rorst Case Analysis (ITT Population)

This reviewer also performed worst case analyses of stroke. The 860 strokes included in the
worst case analyses of first stroke comprised the 824 first MMAG confirmed strokes included
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in the' primary analyses of strokes, 28 strokes imputed at the time of lost to follow up and eight

investigator diagnosed stroked not reviewed by MMAG. The results of the analyses ( DP vs.
No DP:comparison:of G-W test’s p-value=.0015, ASA Vvs. no ASA comparison of G-W test’s p-
value=.0003) of first stroke were consistent with the results of the primary analysis of first
stroke for the ITT population and the randomized population? ~ -

First 5002 Patients '
Table A.2 (Appendix) summarizes the results of the analyses of first 5002 patients,
DP (ASA) was significantly more effective than No DP (No ASA) in reducing strokes in the first

5002 enrolled patients. Note that the patients from center # 2013 were excluded from these 5002
patients.

Individual Treatment Combination :

This reviewer performed Gehan-Wilcoxon test (time to events), log-rank test (time to events)
and Fisher exact test (using number of events). The reviewer’s time to event analyses were
similar to those of the sponsor’s. The reviewer’s Fisher's exact ‘st was for supportive
purpose only. ‘

APPEARS THIS WAY
ON ORIGINAL
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‘Table 2 2 summarizes time to event and number-of events analyses for stroke corresponding to
individual treatment combination. -

~Table 2.:2: First Strokes (fatal or: Non-fatal) as Conﬁrmed by the MTVIAG for ESPS - 2 for
Individual Treatment Combination (ITT Populatnon)

Treatment Risk/hazard | p-value - K-M Number (% ) of Paucn!s wu.h the Event p-value
Comparisons | Reduction (reviewer’s) | Estimate of (reviewer's)
a1 730 days | G-H. Log-rank | survivalrate | DP/ASA | DP - - | ASA. Placebo Fisher's
(sponsor's) - | at730 | (n=1650)" | (n=1654) -{-(n=1649) | (n=1649)
days (%) ' o
DP/ASA 24.7 % .0019  .0029 89.9 vs. 157 211 206 250 .003
Vs DP 121 % 86.7 (9.5%). |- (12.8%). |- (12.5%) (15.2%)
DP/ASA  |23.1% 0081 009  B89.9vs. 006
Vs ASA 125 % - 87.1
DP/ASA 37.0% .0001 .0001 89.9 vs. < .01
Vs Placebo 142% 84.1
ASA Vs 18.86 % .0093 - .0124 87.1vs
Placebo /1 23% 84.1 030
DP Vs
Placebo 16.35/19 0363 .0369 B6.7 vs. .00
84.1

Note: G-W: Gehan-Wilcoxon test for detecting a difference in the survival experience of the two groups; Log-

rank: Log-rank test for detecting a difference in the survival experience of the two groups;
K-M: Kaplan-Meier

It can be seen from the above table that Aggrenox was significantly more effective than

placebo in reducing the number of strokes. In addition, Aggrenox was significanly more effective
than either component in reducing strokes. Even we perform multiplicity adjustments for the

primary (two or three) endpoints within each comparison, the conclusions do not change.
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Note that the survival rate increase for Aggrenox relative to DP alone at 730 days is 3.69% -
where as the survival rate for Aggrenox relative to ASA alone is 3.21%. However. survival
rate increase for Aggrenox relative to placebo alone at 730 days is 6.89%.
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In Figure “3‘§)é.compare the survival curves of DP +ASA, DP and placcbo treated groups for -
stroke., ' o o '

Figure‘3'(rev'iewer’s-): Survival Curves of stroke for DP+AS_A, DP and Placebo
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Note: TRT=1:DP+ ASA (top); TRT=2: Dipyridamole (middle); TRT=3: Placebo (bottom)

The survival curve for DP+ASA is superior (statistically significant) to those of placebo and
DP which indicating that Aggrenox is superior to both DP and placebo in reducing stroke (p-
value =.0001 for homogeneity of all three survival curves).
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In Figure 4 we compare the survival curves of DP +ASA, DP aﬁd'pléccbo‘ treated groups for
stroke. _ ' ' -

Figure 4 (reviewer's): Survi\;al' Curves of stroke for DP+ASA, ASA and Placebo
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The survival curve for DP+ASA treated group is superior (statistically significant) than those
of placebo and ASA indicating that Aggrenox is superior to both ASA and placebo (p-
value=.0001 for the homogeneity of all three curves).

Randomized Population

This reviewer performed the analysis of stroke for the randomized patient population.

The results of the analyses (DP/ASA vs. DP comparison of G-W test’s p-value = .0018. DP/ASA
vs. ASA comparison of G-W test’s p-value=.0077, DP/ASA vs. Placebo comparison of G-W
test’s p-value=.0001, DP vs. Placebo comparison of G-W test’s p-value=.0352. and ASA vs.
Placebo comparison of G-W test’s p-value=.0093) of first stroke for the randomized patient

population were consistent with the results of the primary analysis of rirst strokea for the ITT
population.

"G
5y
g

BLE CO#

i

1
U

3
t

P

BEST PU




19
Worst Case Analy.ns (ITT Populanon)

This reviewer also performed the worst case analyses of first for mdwxdual treatment
combination. The 860 strokes included in the worst case analyses of first stroke comprised the
824 first MMAG confirmed strokes included in the primary analyses of strokes, 28 strokes’
imputed at the time of lost to follow up and eight investigator diagnosed stroked not rev:ewed
by MMAG. The results of the analyses ( DP/ASA vs. DP comparison of G-W test’s p-
value=.0062, DP/ASA vs. ASA comparison of G-W test’s p-value=.0159, DP/ASA vs. Placebo
comparison of G-W test’s p-value=.0001, DP vs. Placebo comparison of G-W test’s p-
value=.0344, and ASA vs. Placebo comparison of G-W test’s p-value=.0152) of first stroke
were consistent with the results of the primary analysis of ﬁrst stroke for the ITT populanon and
the randomized population.

First 5002 patient population
Table A.3 (Appendix) summarizes the results for the first 3002 panem population. :
It can be seen that Aggrenox was significantly more effective than DP, ASA and placebo in

reducing strokes. However, Both DP and ASA were not significantly effective in rcducmg
strokes.

2.2 Analysis of Death (reviewer’s /sponsor’s):

Main and Interaction Effects

Table 2.3 summarizes time to events and number of events analyses for death. It is required to
know first whether there was DP X ASA interaction.

Table 2.3: Deaths as Confirmed by the MMAG for ESPS - 2 (Intent to Treat Populatlon)
for Main Effects

Treamment Risk /hazard | p-value K-M estimate Number (% ) of Padents with thz Event .| p-value
Compariso reducton at (reviewer's) of survival rate . (reviewer’s)
ns 730 days at 730 days
{sponsor’s) G-W Log-rank DP No DP ASA No ASA Fisher's
(n=3304) (n=3293) (n=3299) (n=3103) '
DP Vs 31%716% 7252 .6549 83.7% vs. 375 386 368 39 11.9%) | 6N
no DP 88.2% 1 (11.3%) (11.7% (11.2%)
2390 2796 :
tASA Vs 58%/12% 88.8% vs. b
© no ASA 88.2%
- DP X ASA :
Inieraciion .4201 .4380

Note: G-W: Gehan-Wilcoxon test for detecting 2 difference in the survival experience of the two groups;
Log-rank: Log-rank test for detecting a difference in the survival experience of the rwo grou'\
K-M: Kaplan-Meier




It can.be seen that there Wwas no DP by ASA mteracnon Both DP and ASA were not
'sxgmfxcantly effective in reducing death. -

'No_te that the survival rate increase for DP relative to no- DP at 730 days is .453% where as
the survival rate for-ASA relative to no ASA alone is .58%. :

In Figure 5 we compa:e the survival curves of DP and No DP treatéd-groups for death.

Figure 5 (revnewer s): Survwal Curves ofdeath for DP and No DP

1.0] —~————— ' ' . ' it
= ) ) ) :,,a,ut
° 0.91 - oo

B SR EN
= ] e e et e e+ et i B e . iy
E 0.8 , - B

0.7] _ o
:° | | &3
= 0.6]7 . : .
= ERE
'z 03] weand
v 0.4] - G5
. o £
= 0.3 : wosma
Z 0.2 o - &
& 0.1 ' mﬁa

O'OT‘T T T T T T T T T ﬁ:hm.

0 100 200 302 400 500 600 700 800 §m-

Time of death or censoring

STRATA: DP=1 T T pP=2

Note: DP=1: Dipyridamole ; DP=2: No Dipyridamole

It can be seen that the survival curve of the DP treated group and No DP treated group were not
distinguishable. Thus there is no significant difference between the DP treated group and No DP .
treated group with respect to the prevention of death.
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In Fjigu:c"éwe compaie the survival curves of DP and No DP treated groups for death.

Figure 6 (reviewler’s): Survival Curves of death for ASA and No ASA
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Note: ASA=1: Acetylsalicyclic Acid; ASA=2: No Acetylsalicyclic Acid

It can be seen that the survival curve of the ASA treated group and No ASA treated group were
almost coincident . There is no significant difference between the ASA treated group and No
ASA treated group with respect to the prevention of death.

Randomized parient Population

“The results of the analyses ( DP vs. No DP comparison of G-W test’s p-value=.7271; ASA vs.
No ASA comparison of G-W test's p-value=.1056) of death for the randomized patient
population are consistent with the results of the primary analysis of death for the ITT population.

BEST POSSIB
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Worst. Case Analysis : :
This reviewer also performed worst case analyses of death. The 782 deaths included in the

. worst case analyses of first stroke comprise the 761 " deaths included in the primary analyses of . ‘:?:“"’“
- patient survival, 15 deaths imputed at the time of lost to follow up and six deaths within two e

- years discovered during the special investigation. The results of the analyses ( DP vs. No DP : (::3 '
comparison of G-W test’s p-value=.6280, ASA vs. no ASA' comparison of G-W test’s p- U '
value=.2012) of ‘death were: consistent with the results of the pnmary analysxs of ﬁrst stroke for Ead
the ITT population and the randomized population. worad

(O]
First 5002 Patient Population: ‘ z};
Table A.4 (Appendix) describes the results for the first 5002 enrolled panents ")
It can be seen that DP (ASA) was not significantly more effective than: No DP (No ASA) in o)
reducing deaths in first 5002 patients. e
Individual Treatment Combinations: - l’_'
In the following table we summarize time to event and numbcr of events analyses for death bk
corresponding to individual treatment combination. g

Table 2.4: Deaths as Confirmed by the MMAG for ESPS2 for Individual Treatment
Combmanon (ITT Population)

Treatmeni : p-value K-M Numbes (% ) of Patents with the Event p-value l
Compansons i Risk /hazard | (reviewer’s) Estmate of i (reviewer'si
; . . teduction G-W  Log- survival rate | DP/ASA DP ASA Placebo Fisher's |
1 AL 730 days rank at 730 (n=1650) (n=1654) (n=1649) (n=1649)
. (sponsor’s) davs (%)
: (sponsor’s) l
DP/ASA Vs - 1.3% /14% 7911 .B28O 88.7 vs. 186 189 182 204 913 i
DP 88.5 (11.3%) (11.4%) 11.0%) . (12.4%) ‘
. 368 :
: . 1
DP/ASA Vs " .27% /2% ] .7438 7903 88.7 vs. :
ASA : 839 i
DP'ASA Vs * 3.5% /17% | 2849 2979  BE.7vs. i}
Placebo B7.6
ASA Vs 10.9% /17% 1617 11907 88.9 vs. L2853
Placebo 87.6
DP Vg 7.3% 112% 4212 .4102 88.5 vs. {20
Plazebo 87.6

Note: G-W: Gehan-Wilcoxon test for detecting a difference in the survival experience of the two groups;

Log-rank: Log-rank test for detecting a difference in the sumva] experience of the two groups;
K-M: l\apl.n -Meier

It can be s2en from the above wble that Aggrenox was not significantly more effective than

placebo in reducing the number of secondary strokes. In addition, Aggrenox was not

mmﬁcaml\ more effective than either component in reducing number of secondary strokes.
Even we parform multiplicity adjustments for primary (two or three) endpoints within each




comparison, the conclusions do not change.

"Note thé; the survival rate increase for Aggrehox rclativé to.DP alone at 730 days is .226 %
where as the survival rate for Aggrenox relative to ASA alone is -.225%. However, survival
rate increase for Aggrenox - relative to placebo alone at 730 daysis 1.25%.

In Figure 7, we compare the sﬁrvival c_urvesfor.'AgéfenoXﬁ_ _DP and placebo.

Figure 7 (reviewer’s): Survival Curves of death for DP+ ASA,; DP and Placebo
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Note: TRT=1:D2+ASA (top); TRT=2: DP (middle); TRT=4: Placebo (bottom)

It can be seen that all three survival curves are almost coincident which shows also that
Aggrenox was not different from both placebo and DP (p-value=.5340 for the homogeneity of
all three curves) in prevention of death. .
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-In 'Figuré_g;" we. compare the surviv’;il' curvés for- Aggrenox, ASA and placebo.
Figure 8 (reviewer’s): Survival Curves of Death for DP+ASA, -ASA and Placebo
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The survival curve of Aggrenox is not much higher than those of ASA and placebo indicating
also that Aggrenox was not different from both ASA and placebo (p-value=.3375 for the
homogeneity of all three curves) in prevention of death.

Randomized Patient Population:

The results of the analvses (DP/ASA vs. DP comparison of G-W test’s p-value=.6281. DP/ASA
vs. ASA comparison of G-W test’s p-value=.6697, DP/ASA vs. Placebo comparison of G-W
test’s p-value=.1694, DP vs. Placebo comparison of G-W test’s p-value=.3743, and ASA vs.
Placebo comparison of G-\ test’s p-value=.0716) of death for the randomized patient
population were consistent with the results of the primary analysis of death for the ITT
population.

Worst Case Analysis (ITT Population):

This reviewer also performed the worst case analyses of death for individual treatment
combination. The results of the analyses (DP/ASA vs. DP comparison of G-W test’s p-value=
6826, DP/ASA vs. ASA comparison of G-W test’s p-value= .8739, DP/ASA vs. Placebo
comparison of G-W test’s p-value=2171, DP vs. Placebo comparison of G-W test’s p-.
value=.4083. and ASA vs. Placebo comparison of G-W test’s p-value=.1637) of death wer2




(%)
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 consistent with the Tesults of the primary analysis of death for the ITT population and the
-randomized population. . o ' S

First 5002 Population:

Table A.5 (Appendix) summarizes the reSﬁlts from first S002 patients. It can be seen that none
of the drugs was significantly effective in reducing deaths in first 5002 enrolied patients.
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2.3 Analysls Based on the Composnte Endpomt ‘First Strokes (fatal or uon~fatal) and /or
‘Deaths’ (reviewer’s: and sponsor s)
The composite endpoint ‘First Strokes (fatal or non-fatal) and /or Deaths’ is defined as stroke or
death. Table 2.5 summarizes p-values of the factorial analysis comparisons and pair-wise
independent. group comparison for the composite endpoint stroke and/or death.
Table 2.5: First Strokes (fatal or non-fatal) and /or Deaths as Confirmed by the MMAG
for ESPS2 for Main Effects, Interaction Effect and Individual Treatment Companson
(ITT Population) : .
Comparisons Gehan- Log-rank Fisher’s Exact Risk K-M estimate Event !
Wilcoxon Test p-value | Test (for i reduction = | of Survival rate | Rate i
Test p-value (reviewer's) | # of events) p-value | a1 730.days | at 730 - (reviewer’s) % ,
(reviewer’s) (reviewer's) (sponsor’s) | davs(sponsor’s) '
Factorial
Comparison:
. ' .0026 .0023 .0017 ) 14.0% : 8l1.4vs. 18.4 vs,
DP vs. No DP ' 7183 215
ASA vs. No ASA .0019 .0040 .0097 12.2% . 81.1 vs. 18.7 vs.
78.5 21.3
DP X ASA
Interaction 5044 5230
Pair-iwise
Treatment
Comparison:
DP/ASA vs. DP 0785 102 127 10.3% 824 vs. 17.4% vs.
' 80.3 19.5%
DP/ASA vs. ASA | 0837 078 .05 12.1% 82.4 vs. 17.4% vs.
: : 79.9 19.5%
| DP/ASA vs. <.001 <.001 <.001 24.4% 82.4 vs. 17.4% 1
, Placebo 76.7 23.0 %
DP vs. Placebo 0119 0112 038 15.7% 80.3 vs. 19.5% vs,
76.7 23%
ASA vs. Placebo | g0g9 0147 038 13.9% 799vs.  20%\
76.7 23%
|
Note: G-W: Gehan-Wilcoxon test for detecting a difference in the survival experience of the two groups; Log-
rank: Log-rank test for detecting a difference in the survival experience of the nvo groups; K-M: Kaplan-Mzier
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There are significant differences between a) ASA and no ASA treated groups and b) DP and no

DP treated groups when the two primary-endpoints (stroke and death) are combined. Also
_there-is no interaction between DP and ASA. Therefore both DP and ASA were significantly

- more effective than placebo

Note that the survival rate increase for Aggrenox relative to DP alone at 730 days is 2.615%
where as the survival rate for Aggrenox relative to ASA alone is 3.13%. However, survival
rate increase for Aggrenox relative to placebo alone at 730 days is  7.43%.

Although DP/ASA is significantly more effective than placebo, it is not significantly (see
Figures 9 and 10) better than either components when the two primary endpoints (stroke
and/or death) are combined. It is to be noted that in order to a combination drug to be
effective, it must be significantly more effective than either component. Even we perform
multiplicity adjustments for primary (three) endpoints within each comparison. the conclusions
do not change; however, it should be noted here that the adjusied p-values for both comparisons
(Aggrenox vs. DP and Aggrencx vs. ASA) would be doubled.

Figure 9 (reviewer’s): Survival Curves of Stroke or Death for DP/ASA vs. DP
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2.4 Catregory ot' Stroke or. Death (revnewer s) -
Table 2.6 describes the- p- -values of the factorial analy51s compansons by category of
stroke or death.
Table 2.6: Summary of Category of Stroke or Death as’ Conﬁrmed by the MMAG for
ESPS2 for Main Effects (Intent to Treat Populatlon)
- Events (%) for . p-value
Category of Stroke or Death_: Factorial Analysis (reviewer's)’ (reviewer’s)
: (Fisher’s exasn)
DP No DP -} ASA -{"No ASA DP vs. ASA vs.
(n=3304) - { (n=3298) | (n=3299) | (n=3303) NoDP | No ASA" _—
) Sidten
Fatal First Stroke |74 73 .67 - 80 1.0 217 oo ,
(2.2%) CQ.2%) . (2.0%) . (2.4%) . _ C‘:ﬁ
Non-fatal First Stroke and . . n
later died due to fatal stroke | 20 5 10 19 061 135 out K
(.6%) (3%) (3%) (.6%) A
Non-fatal First Stroke and 40 50 37 53 : : i
-later died due to cause other (1.2%) (1.5%) (1.1%) (1.6%) 201 RSt ﬁﬁ
than stroke ‘ ! gj‘j
: g-\-;-w"
Death due 10 cause other 241 254 254 241 ; fben
than stroke and previous (1.3%) (7.7%) (7.7%) (7.3%) 544 Sas :
nonfatal stroke gmm\\!
Non-fatal first stroke and 234 324 249 309 ST
never died (1.1%) (9.8%) (7.5%) (9.4%) <.0001 <.0M) s
Total : 609 710 - 617 702
. (18.4%)  (21.3%) (18.7%) (21.3%)

It can be seen that neither DP nor ASA are significantly effective in reducing fatal strike.

Table 2.7 describes the p-values of the pair-wise independent group comparison by ca{egory
of stroke or death.
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Table 2.7: Summary of Catregory of Stroke or Death as Confirmed by the MMAG for
ESPS2 for Individual Treatment Comparison (Intent to Treat Population)
Category of Events (%) for p-value (reviewer’s)
Stroke Individual Treatment (reviewer's's) (Fisher’s exact) .
or Death:
DP/ASA DP ASA Placebo DP/ASA DP/ASA | DP/ASA | DP ASA vs.
(n=1650) | (n=1654) (n=1649) | (1649) vs. DP vs, ASA | vs. vS. Placebo
' : : Placebo | Placebo
Fatal First 31 43 36 7 196 540 466 572 1.0
Stroke (1.9%) (2.6%) 2.2%) 2.2%)
Non-fatal 7 13 3 6 .262 .343 1.0 166 507
First Stroke (.4%) (.8%) (.2%) (.4%)
and later died :
due 10 fatal : T --
stroke )
" Non-fata} 18 2 19 3) .634 871 .063 .216 116
First Stroke (1.1%) (1.3%) (1.2%) 1.9%) :
and later died
due to
cause other
than stroke
Death due 10 130 111 124 130 .204 744 1.0 204 744
cause (7.9%) 6.7%) (71.5%) (1.9%)
other than ' ' -
stroke and
previous
nonfatal
stroke
Non-fatal first | 101 133 148 176 .035 .0019 <.0001 .01 14
stroke (6.15) (8.0%) (9.0%)  (10.7%)
and never
died
Total 287 322 330 380
(17.4) (19.5%) (20.0%) (23.0%)




- 'lt can be seen’ that neither Aggrenox nor DP alone or ASA alone was 51gmﬁcantl) effecu\ ein
prevemmg fatal stroke

2.5 Subgroup Analyses (sponsor’s/reviewer’s)
Main Effects
In the following we describe drug versus subgroup analyses for factorial analysis.

Note that the p-values (sponsor’s) for subgroup by main effect interactions were based on a
proportional hazard model with terms for the main effect, subgroup, and subgroup by main
effect interactions. The categories in the subgroups were modeled as unordered categorical
variables.

This reviewer performed Gehan-Wilcoxon test for each component of subgroups The results
were summarized in Tables A.6 - A.11 in the Appendix.

Gender:

The sponsor’s analyses results indicated that there was no evidence of treatment-by-gender
interaction for the primary endpoints indicating that the treatment effects were consistent for
both males and females.

This reviewer’s gender analysis (see Table A.6) showed that both DP and ASA are significantly
effective in reducing secondary strokes in both male and female patients. However, onl\ ASA s
significantly effective in reducing death in the female patient population.

Age-group:

The sponsor’s age-group analysis results showed no evidence of a treatment by age interaction
for both primary endpoints when patients were classified into five age-groups (<= 54,55 10 64
vears. 63 to 74 vears, 75 1o 84 years. and greater than or equal to 83) indicating that the treatment
effects were consistent across the age group. '

This reviewer’s age-group analyses (see Table A.7) showed that both DP and ASA were
effective in reducing stroke for the patients who were between 65 to 85 years old. However.
both DP and ASA were not significantly effective in reducing deaths in any age group.
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Geographical Region:

‘The sponsor’s analysis results showed no evidence of a treatment by'age interaction for both
primary endpoints when patients were classified into four geographncal regxons indicating that
the treatment effects were consistent across the regions.

This reviewer’s analysis results (see A.8) by geographical region. showed that DP was effective
in reducing stroke in patients who were from Northern Europe where as ASA was effective in
reducing strokes in patients who were from Scandinavia and Southern Europe. However. both
DP and ASA were not effective in reducing death in any region.

Smokers:

The sponsors analysis showed that there were no evidence of DP-by-smoking behavior
interaction and ASA-by-smoking habit interaction for both secondary stroke and death _
suggesting that treatment effects were reasonably consistent across the three smoking habits.

This reviewer’s analysis results (see Table A.9) by smoking behavior showed that ASA was
effective in reducing strokes in all kinds of smoking habit patients whereas DP was effective in
reducing deaths only currently smoking pauem population. However, Both DP and ASA were
not smmﬁcamly effective in reducing deaths in any category.

Coffee Drinkers:

The sponsor’s analysis showed that there were no evidence of DP-by-coffee consumption
interaction and ASA-by-coffee consumption habits interaction for both secondary stroke and

death suggesting that treatment effects were reasonably consistent between the two groups of
coffee drinking patients.

This reviewer’s analysis results (see Table A.10) showed that ASA was effective in reducing
strokes in patients who drank at most 5 and more than cups a day whereas DP was effective in
reducing deaths for only patients who drinks at most 5 cups a day. However, Both DP and
ASA were not significantly effective in reducing deaths in any category.
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‘Diabetes at Baseline:

The sponsor’s analysis showed that there were no evidence of DP-by—diabetes (at baseline)
-~ interaction and ASA-by-diabetes (at baseline) interaction for both secondary stroke and death

suggesting that treatment effects were reasonably consistent among the three groups of
diabetes. :

This reviewer’s analysis results showed (see Table A.11) that ASA was significantly effective
in reducing strokes in patients who were non-diabetic and non-insulin dependent diabetic
whereas DP was effective only in ncn-diabetic patients. However, both DP and ASA were not
significant in reducing deaths in any category.

Individual Treatment comparisons

The subgroup analyses for stroke and death corresponding to individual treatment combination
(sponsor’s and reviewer's) are summarized in the appendix (see Tables A.12-A.16).

Table A.18 summarizes the p-values of the G-W test for the treatment comparisons by
region

3. Summary of Safety Analyses
Adverse Events:

Table 3.1 summarizes the patient’s zdverse events experiences for the factorial treatment
groups.

Table 3.1: Safety Events (sponsor’s Table 2.1.0, Volume 91) Summary by Main Effects
(ITT Population)

Safery Parameter Dp No DP ASA No ASA p-value p-value
(n=3304) (n=32?8) n=3299) (n=3303) (reviewer’s) | (reviewer’s)
DP vs. No ASA vs. No
DP ASA
Total number of patients | 2624 2627 2642 2609 .831 . 448
With at least one AE (79.4 %) (79.7%) (80.1%) (79.0%)
Gastro-Intestinal System <.001 .200
Disorders 1413 1221 1342 1292
(42.8%) (37.0%) (40.7%) (39.1%)
Platelet, Bleeding and 203 ' 214 257 160 578 <.001
Clotting Disorders (6.1%) 6.5%) (7.8%) (1.5%) .

Note: p-value (reviewer’s) using the Fisher's exact test




There are no statistically significant differences between DP and No DP treated groups with
respect to the number of patients with at least one adverse event, and platelet, bleeding and

~clotting disorders. However, there are significantly more (42.8% versus 37.0% with p-value <
.001) gastrointestinal system dlsorder panents in DP treated group that that of no DP treated
group. ,

There are no statistically significant difterences between ASA and rio ASA treated groups with
respect to the number of patients with at least one adverse event, and gastrointestinal system
disorders. There are more patients with at least one adverse events, gastrointestinal system
disorders in the ASA treated group than those of no ASA treated gro'ups.,

In platelet, bleeding and clotting disorders group, there are sxgmﬁcantly (stanstlcall)) more
patients in the ASA treated group than those of no ASA treated groups.

In the following table we describe overall safety events summary by. individual treatment groups.

Table 3.2 : Safety Events (sponsor’s 2.1.0, Volume 91) Summary by Indmdual Treatment

(TT Population)

Safery DP/ASA DP ASA Placebo p-value p-value p-value . p-value p-value
Parameter (n=1650) [ (n=1654) | (n=164%9) | (n=1649)

DP/ASA DP/ASA DP/ASA vs. | ASA vs. DP vs,

vs. DP Vs. ASA Placebo Placebo Placebo
Touwl number !
of patients 1319 1305 1323 1304 465 .862 .546 .436 .932
With at (79.9%) (78.9%) (80.2%) 795.1%) ‘
least one AE \
Gastro- 721 692 621 600 .291 <.001 .<.001 471 <.00; i
Intestinal (43.7%) (41.8%) (37.7%) (36.4%) . ;
Svstem i
Disorders |
Platelet, 130 73 127 87 <.001 .897 .0031 .0057 257 '
Bleeding and | (7.9%) (4.4%) 7.7%) (5.3%) . i
Clotting . ) :
Disorders

Note: p-value (reviewer’s) using the Fisher's exact test

There are no significant differences benween DP/ASA and DP, DP/ASA versus ASA, DP ASA
and placebo, ASA and placebo, and DP and placebo with respect to number of patients with at
least one adverse event and gastro-intestinal system disorders. However, there are more patients
suffering from at least one adverse event and gastro-intestinal system disorders in DP/ASA
treated group than those of the other groups. .
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Table ‘A. 19 in the Appendlx summanzes t.he safety results by the remalmng componems of the
adverse events.- -’ : :

_Laboratory Assessments:

The sponsor reported that the results of the liver function test analyses suggested that exposure
to dipyridomole -and aspirin in combination or singularly had no-significant or chmcally
meaningful effect on liver function tests. e s
The sponsor also reported that red blood cells indices for the main-effect composition of DP
versus no DP underwent modest but statistically significant changes in mean values from
baseline to study endpoint. Similarly, more patients in the DP+ASA and DP alone treatment
group had shifted from high or normal values in red blood cell indices to low values at study
endpoint. However, the incidence of clinically relevant and clinically notable values was
comparable in the main effect comparison groups as was the incidence of anemia and bleeding
level adverse events. Thus, the sponsor claimed that the statistically significant changes in red
blood cell indices observed are unlikely to have clinically meaningful consequences.

Overall, the changes in kidney function tests from baseline to endpoint in all four analysis

groups were small. Factorial analysis for mean from baseline to endpoint revealed the
following:

a) A significant DP X ASA interaction with respect to BUN (blood urme nitrogen);
b) A significant effect of DP on creatinine;
¢) A significant effect of DP on uric acid;

The sponsor reported that there were no significant mean changes from baseline for the main
effect comparisons in fasting glucose, total cholesterol, and cholesterol LDL. Furthermore. for
the analyses of shifts from baseline to endpoint, no statistically significant differences were
observed for the main effect comparisons in any of the three parameters measured.

Rlood Pressure Measurements:

The sponsor reported that no statistically significant differences for the main effect
comparisons in either supine systolic or diastolic blood pressure results were observed. The
sponsor also commented that these results suggest that exposure to dipyridamole and aspirin in
combination or singularly has no effect on these two parameters.
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4. Conclusions:

4.1 Efficacy

4.1.1 Stroke (fatal and non-fatal):
Drug Components: | |

The analyses of efficacy data in study ESPS-2 showed that DP was significantly more effective
than No DP (p-value =.001, Table 2.1) in reducing stroke (fatal or non-fatal). The analysis
also showed that ASA was significantly more effective (p-value= .0001, Table 2.1) than no
ASA in reducing stroke (fatal or non-fatal).

However, the analyses of efficacy data in study ESPS2 also showed that DP was not more
effective (p-value 1.0, Table 2.6) than No DP in preventing first fatal stroke. The analysis also
showed that ASA was not more effective (p-value = .317, Table 2.6) than No ASA in
preventing first fatal stroke.

Therefore, the significance of both DP and ASA for preventing first stroke (fatal or non-fatal)
appear to be due the contribution of non-fatal component of first stroke. '

Drug Combinarion:

The analyses of efficacy data showed that Aggrenox was significantly more effective (p-value
=.0019. see Table 2.2) than DP in reducing stroke (fatal or non-fatal). The data also showed
that that Aggrenox was significantly more effective (p-value =.0081, see Table 2.2) than ASA
in reducing stroke (fatal or non-fatal).

However, the analyses of efficacy data in study ESPS2 showed that Aggrenox was not more
effective (see Table 2.7) than either component and placebo in preventing first fatal stroke.
Therefore, the significant benefit of Aggrenox for preventing first stroke (fatal or non-faial)
appear 10 be due to contribution of the non-fatal component of first stroke.
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4.1.2 Death ' O URIGINAL

Drug Components

The analyses of efficacy. data in ESPS-2 showed that the components (DP and ASA) were not
significantly more effective (p-value =.7252 for DP vs. No DP; p-value =.239 for ASA vs.
No ASA ; see Table 2.3) in reducing deaths from all causes. :

Drug Combination:

The analyses of efficacy data in study ESPS-2 showed that Aggrenox was not significantly
morz effective than either of the components and placebo in reducing deaths from all causes
(p-value =.7911 for Aggrenox vs. DP; p-value =.7438 for Aggrenox vs ASA; p-value
=.2849 for Aggrenox vs. placebo; see Table 2.4) in reducing deaths (all causes)

4.1.3 Composite Endpoint:
Because the composite endpoint “Strok.e (fatal or non-fatal) and/ or Death ** was not explicitly

planned in the protocol, it is not clear to this reviewer that this outcome can be viewed as the
primary outcome.

Drug Components

The efficacy data in study ESPS-2 showed that DP is significantly more effective (p-value
=.0026, Table 2.5) than No DP in reducing stroke and/or death. The data also showed that
ASA is significantly more effective (p-value .0019) than No ASA in reducing stroke and/or
deatn.

Drug Combination:

The efficacy data in study ESPS-2 showed that Aggrenox was significantly more effective (p-
valu2 < .001. Table 2.5) than placebo in reducing stroke (fatal or non-fatal) and /or death.
However. the data did not show that that Aggrenox was significantly more effective than DP
alonz (p-value=.0785) or ASA alone (p-value .0837) in reducing stroke (fatal or non-fatal)
ard or death. Therefore, Aggrenox (as a combination drug) cannot be considered efiective for
the composite parameter endpoint (stroke and/or death) because it was not statistically -.
surerior (o either component.
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4.2 Safety: o UM ORICIAL

DP vs. No DP

There are no significant differences between DP and No DP with.rcspéct to number of

patients with at least one adverse events.(see Table 3.2). DP is significantly less safe than no
DP (p-value <.001 Table 3.1) with respect to Gastro-Intestinal System Disorders

ASA vs. No ASA
There are no significant differences between ASA and No ASA with respect to number of

patients with at least one adverse events.(see Table 3.1). ASA is significantly less safe than no
ASA (p-value <.001 Table 3.2) with respect to platelet, bleeding and clotting disorders.

Drug Components

ASA alone is not significantly safer than placebo (p-value =.0057, Table 3.2) with respect 1o
platelet, bleeding and clotting disorders.

DP alone is not significantly safer than placebo (p-value <.001) with respect to Gastro-
Intestinal Systern Disorders.

Drug Combination vs. components

There are no significant differences between Aggrenox and DP alone, Aggrenox and ASA
Alone, and Agrrenox and Placebo with respect 10 number of patients with at least one adverse
events. However, ASA has a numerical advantage over Aggrenox (see table 3.2).

Aggrenox is significantly worse (less safz) than ASA alone and placebb with respect to Gastro-
Intestinal System Disorders (see Table 3.2). Aggrenox is also significantly less safe 1han DP
alone and ASA alone with respect to Platelet, Bleeding and Clotting Disorders
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4.3 Pediatric:

- Because the minimum age requirement for all three studies is 18 vears, the implications of
these findings on patients who are less than 18 years are unclear.

4.4 Summary of Reviewer’s Issues:

D

2)

3)

Study ESPS2 is a single multi-center, European study intended to provide scle
confirmatory evidence for drug approval. As such the integriny' and conduct of the trial
needs to be of high standard, and the demonstrated statistical and clinical benefit should be
clearly demonstrated. In this reviewer’s opinion, there remain questions about primary
endpoint definition and the sample size increase after the interim look that need to be
recognized in reviewing the results of this study. Moreover, statistical arguments can
support the need for a p-value much smaller than the standard .05 level as a requirement
for a single study confirmation of drug efficacy, although this further adjustment has not
been argued for in this review. '

Due to sample size re-estimation, the type I error rate for the final analysis should have
been lower than the planned valu« of .049. However. such an adjustment would likely to
have had little impact on study results.

An additional adjustment to the study’s reported p-values is required due to the presence of
three primary endpoints. Such an adjustment would not affect the significance of the resuls
for stroke, however, the adjusted p-values (using Holm’s procedure) are doubled for the
composite endpoint, and these adjustments further weakens the results of each primary
comparison.

Reviewer’s Comments

From a statistical perspective, the sponsor has shown that the combination drug product is
effective only in stroke (fatal and non-fatal). However. it is not clear that there is any added
benefit for fatal stroke. The sponsor did not demonstrate clear and significant efficacy results
for either the monality or the composite endpo.nt.

M. Mushfiqu: Rashid. Ph.D.
Mathematicai Statistician
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APPENDIX

Tary

Table A.1 (reviewer’s): Baseline Characteristics in ESPS2

41

DP/ASA DP ASA Placebo . Total
(n=1650) (n=l654) (n=1649) (n=-1649) (n=6602)
Age (year)
Mean 66.8 66.7 66.8 66.6 66.7
2 of patients <65
623(38%) 648 (39%) 655(40%) 639(39%) 2565(39%:
¢ of patients >65
1027(63%) 1006(61%) 834 (60%) 1010(61%) 4037 (6%
Genderx
wale 955(57.9%) | 965(58.3¢%) 956(58.0%) $51(57.7%) 3828 (5€.C0%,
| Temale 694(42.1%) | 685(41.7%) 653142.0%) 698 (61.4%) 2274 (42.0%
; Geographical
iRegicn
i
. Scandinavia 412(25.0%) {416 (25.2%) 420 417 1665(22.:%)
(25.5%) {25.3%)
Northwestern “
Region 607 (36.8%) | 605 (36.8%: 2425 l
603 607(36.8%) (36.7%; :
[36.6%) i
- h
- Southern Europe | o540 (16 43) | 272 (16.4%)
. . 268 1075
J“;tEd Kingdom 265 (16.3%) (16.3%
an 361(21.90% | 358 (21.6%; | (16.1%)
Ireland
357 1437
261 (21.6%} (21.6%.
(2:.9%) |




Table A.1.1: Components of Adverse Events:

1)
2)
3)
4)
5)
6)
7)
8)

Central and Perii)héral Nervous Syéiér—ﬁ Disorders; -

Gastro-Intestinal System Disorders;
Body as a Whole-General Disdorders;
Vascular (Extracardiac) Disorders;
Psychiatric Disorders;

Myo Endo Pericardial and Valve Disorders;
Musculo-Skeletal System Disorders;
Respiratory Disorders;

Cardiovascular Disorders, General;

10) Platelet, Bleeding and Clotting Disorders;
11) Resistance Mechanism Disorders;
12) Urinary System Disorders;

15) Metabolic and Nutritional Disorders;
14) Skin and Appendages Disorders;

15) Neoplasm;

16) Vision Disorders;

17) Heart Rate and Rhythm Disorders;
18) Red blood cell disorders;

19) Hearing and Vestibular Disorders;
20) Reproductive Disorders;

21)Liver and Billary System Disorders;
22) Special Senses their Disorders;

23) Endocrine Disorders;

24) Collagen Disorders;

25) Applicatin Site Disorder;

26) White Cell and Res Disorders;

27) Foetal Disorders;

28) Poison Specific Terms.
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Table-A.2: First Strokes-(fatal or no-fatal) as Confirmed by the MMAG for ESPS2 (first
5002 Population) for Main Effects and Interaction (extracted from sponsor’s Appendix
5.1.0, volume 89) ' :

Treaiment - | Risk p-value K-M estimate Number (% ) of Paucms with the Evemt

comparisons | Reduction of survival
At 730 G-W | Log-rank | rate at DP.- | NoDP | ASA No ASA
days 730 days (n=2504) | (n=2498) | (n=2497) | (n=2505)
(sponsor’s) (sponsor’s) - ‘ 3

DP Vs 22.5 <001 <.001 {88.5% vs. 276 358 363 461

no DP ' ' 85.0% (1.0%)y 7} (143%) [ {(11.3%) (12.1%)

ASA Vs 20.1 .001 .002 88.2% vs.

no ASA 85.2%  _ | .. . I

DP X ASA .456 472

Imeraction -

Note: G-W: Gehan-Wilcoxon test for detecting a difference in the survival experience of the two groups; .

Log-rank: Log-rank test (also known as the Mamel Hacnszcl 1est) for delemmg a difference in the sunival
experience of the two groups;

K-M: Kaplan-Meier

Table A.3: First Strokes (fatal or no-fatal) as Confirmed the MMAG for ESPSZ for
Individual Treatment Combination (first S002 patients)

Treatment Risk p-value K-M Number (% ) of Patients with the Event
Comparisons { Reduction (sponsor’s) Estimate
at 730 days | G-H Log-rank | of DP/ASA | DP ASA Placebo
(sponsor’s) survival (n=1250) | (n=1253) | (n=1237) | (n=125])
rate
at 730
days (%)
DP/ASA 27.3% 002 .004 90.2vs. | 115 161 166 192
Vs DP 86.5 (9.2%) (12.8%) (13.5%) (15.3%)
DP/ASA 29.3% .00t .002 90.2 vs.
Vs ASA 85.2
 DP/ASA 39.5% <.001 < .00} 90.2 vs.
Vs Placeho 83.9
ASA Vs 14.4% 08§ .098 8€.2 vs.
Placebo 83.9
DP Vs 16.8% .064 .063 86.6 vs.
Placebo B39
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Table A 4 Deaths as Conﬁrmed the MMAG for ESPS 2 (ﬁrst 5002 patlents) for Factonal
~ Analysis _ (extracted from sponsor’s Appendix 5.1. 1 volume 89)

Treatment Risk - - |.p-value . K-M estimate |- .~ Number (% ) of Patients with the Event
-comparisons : | Reduction’ - | (sponsor’s) of survival e e :
A1 730 rate at : :
days G-W | Log-rank | 730 days DP. .. I NoDP ASA No ASA
o (sponsor’s} 1~ | — - -—-1(sponsor’s) | (n=2504) |'(n=2498) | (n=2497)"| (n=25035)
DP Vs 4.1 -.690 640 88.3% vs. 291 . 302 - 1292 301
no DP o 87.8% (11.6%) | (12.1%) (11.7%) (12.0%)
ASA Vs 3.0 .602 .648 88.3% vs.
. no ASA : 87.9%
DPX ASA | - .835 .866
Interaction

Note: G-W: Gehan-Wilcoxon test for detecting a difference in the survival experience of the two groups;
Log-rank: Log-rank test (also known as the Mantel-Haenszel test) far detectmg a.difference in the survival
experience of the two groups; K-M: Kaplan-Meier .

'

Table A.5: Deaths as Confirmed the MMAG for ESPS2 for Individual Treatment
Comibination (first 5002 Population)

Treatment | Rusk p-value K-M Number (% ) of Patients with the Event -
Comparisons | Reduction (sponsor’s) eslimate
at 730 days | G-H  Log- a 730 DP/ASA DP ASA Placebo |
(sponsor’s) | rank days (%) (n=1250) | (n=1254) | (n=1247) | (n=125]) E
(sponsor’s) |
DP/ASA 2.0% .823 .838 -88.5 vs. 134 147 148 154
Vs DP 85.2 (11.5%) (11.7%) (11.9%) (12.3%)
DP/ASA 3% 892 .83} 88.5 vs.
Vs ASA 88.1
DP/ASA 6.9% 518 515 88.5 vs.
Vs Placebo 87.6
ASA Vs 3.9% 607  .660 88.1 vs. . _ ;
Placebo 87.6 )
DP Vs 19% 669 654 88.2 vs,
Placebo 87.6




Téblé'.&ié: Summary of Drug-Gender Interaction for Main EffectS':'(iTT Population)

Primary |- Survival at 730 days (%)Factorial . p-value .
- | Endpoint { Analysis Group (sponsor’s)
Gender : . )
’ DP | No _ | ASA | No Subgroup X DP | Subgroup X. - DP vs. ASA vs,
' DP - ASA Main effect - |-ASA main Effect | No DP- No ASA
: (sponsor's) (sponsor's). (GW: (G-
: reviewer's) reviewer s\
Mate Stroke - 87.8 85.6 88.1 85.3 382 .663 0486 .0037
Female | Stroke 89.0. 855 _ 89.0 85.5 ' i .0053 . 0035
Male ‘Death 85.0 88.4 88.5 88.9 675 082 ) 6111 . L7732
Female | Death 88.0  88.1 89.2 86.9 ' .9597 0353
APPEARS THIS WAY
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Table A.7: Summary of Drug ge Interaction. for Mam Effects (ITT- Populatxon)
Agein Survival . rate at 730 days (%) . p-value
years ‘| Factorial Analysis Group (sponsor’s) ‘
DpP No DP ASA .| No ASA .Subgroup X DP Subgroup X ‘| DP vs. NoDP | ASA vs. No
Lo Main effect - .| ASA main (G-W) : ASA :
(sponsor DE . Effect ~ | (reviewer’s) .| (G-W) X
il i N T | (Sponsor's) : (reviewer’s) |
Stroke » o . _ ' A I
< =54 94.8 924 952 921 M6 480 ass2 0495
5510 63 years | 90.4 90.1 91.5 89.1 - ‘ 7800 .0992
6510 74 years | 88.1 84.1 88.0 84.3 - ' ..0090" L0061
7510 84 years | 83.3 79.4  82.8 79.7 _ 0373 .0655
> =85 years 79.2 77.0 81.5 73.8 6112 1947 |
!
=ath :
< =54 98.9 98.0  98.9 98.0 .260 .755 2708 .2843
5510 64 years | 86.0 94.7 957 95.0 ‘ 2196 aEm .
65 to 74 vears | 88.5 89.2  89.0 . 88.6 5063 17355
7510 84 vears | 78.6 773 789 7.0 5801 2106
> =85 years | 62.7 64.8  67.0 59.7 : .8823 " .3588

APPTARS THIS WAY
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Table A.8: Summary of Drug-Geographlml Reglon Interactlon for Mam Effects (ITT
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Populatnon)
Geographical Surv:val rate at 730 days (%) p-value
Region Factorial Analysis Group : -
DP No ASA | No . -] Subgroup X - Subgroup X -] DP s, ASA vs.
DP - | ASA ‘| DP ASA main Effect ‘| No DP ‘No ASA
Main effect {sponsor’s) (G-W) (G-W)
''''' 77| (sponsors)y T | (reviewer's)
Stroke
.674 WAV RS -
Scandinavia | 89.1 86.7 89.6 86.1 1221 .0406
Northern %0.2 87.8 9%0.8 87.2 .0078 0754
Europe
Southern 9.2 898 909 B9.I. 0610 0030
Europe
United 82.5 77.0 81.2 78.4 8942 .2509
Kingdom
and Ireland
Death
.675 .873
Scandinavia 92.6 93.5 934 928 .4378 .5957 !
|
Northern %0.6 90.6 9.9 90.2 3233 L6641 |
Europe |
Scouthern {
Europe 1930 923 93.5 91.8 .8635 .4630 i
United : ‘;
kingdom ! i
tandlreland ;774 75.) 76.5 76.0 6637 2636 §
APPEARS THIS WRY
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~ ["Smoking Habit

Survival rate at 730 days (%)
Factorial Analysis Group
(sponsor’s)

p-value

Subgroup X DP-

DP No ASA | No Subgroup X DP vs. No DP | ASA vs.
pP ASA Main Effect “ ASA Main Effect (G-W) No ASA
(sponsor’s) (sponsor’s) (reviewer's) (G-wW)
(reviewer's)
Stroke
.640 984
Never Smoked 88.5 86.5 89.1 85.9 .1091 . .0072
Stopped Smoking 87.9 853 88.1 85.1 .0756 .0232
Currently Smoking | 88.5 84.2  87.9 84.9 .0144 0331
Death .092 .053
Never Smoked 8§8.3 90.0 90.2 88.2 1421 .0617
Stopped Smoking 87.5 856 85.6 87.4 .2479 2149
Currently Smoking { 90.6 B8.9 90.9 88.7 2522 1171
APPTARS THIE WAY
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“Table A:10: Summary of Drug-Coffee Drmkers Interactxon for Mam Effects (ITT
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Population)
Coffee Survival rate at 730 days (%) p-value
Consumption Factorial Analysis Group
(sponsor’s) ,
DP | NoDP | ASA | No ASA | Subgroup X Subgroup X ASA DP vs. No ASA vs.
DP main Effect DP . No ASA
Main effect (sponsor’s) ] (G-W). (G-W)
(sponsor’s) (reviewer's) {reviewer’s)
742 .650
Stroke
<=5 87.9 85.1 88.1 85.0 .0011 .0002
Cups/Day o .
90.8 892 91.8 88.4 .5604 1042
> 5 Cups/Dav
Death
.07% .160
<=5 88.2 8§75  88. 87.6 4444 4177
Cups/Day
i 91.7 946 94.6 91.6 ..1038 .0950
> 5 Cups/Day
APPEARS THIS WaY
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"'Table A 11: Summarv of DrugLDIabetes at Baseline for Main. Effects (ITT Populatlon)
Diabetes at Survival at 730 days (%) . p—value
Baseline © . | Factorial Analysis Group ' :
{sponsor’s) -
DP | NoDP | ASA No | Subgroup X . | Subgroup X DP vs. No ASA vs.
ASA DP . .. -|'ASA . | DP No ASA (G-W)
- | Maineffect . . main Effect (G-W). -|-(reviewer's)
(sponsor’s) | (sponsor’s) | (reviewer’s) '
Stroke = : s ] BB e 43 o
Diabetes Absent | 89.0  86.4 8.1 863 - 0037 0004
Diabetes present | 84.6 81.3 . 862  80.1 . 2015 .0319
(Non-insulin ' - - : .
dependent diabetes
mellitus)
Diabetes Present 84.2 784 80.0 82.4 g ' 1773 .8697
{(Insulin dependent ’
diabetes mellitus)
Death 426 : .809
Diabetes Absent 89.5 887 89.3  §88.8 .3680 4386
Diabetes present .
(Non-insulin 859 B87.7 87.8 85.7 .3843 .2393
dependent
mellitus) )
75.8 78.4 78.7 75.5 5265 3313
Diabetes Presznt '
(Insul'n dependent
diabetes mellitus)

APPEARS THIS WAY
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" -'rable AL 12 Summary of Drug—Gender Interactmn for: Indmdual Treatment Group
(ITT Populatxon) - : _
‘Primary .p-values (reviewer’s) of | Survival rate at 730 days (%)
endpoint Gehan-Wilcoxon test Factorial Analysis
' ) (sponsor’s)
Gender DP/ASA | DP/ASA | DP/ASA..| DPvs. .|'ASA vs. | DP DP | ASA | Placebo
vs.DP " | vs. ASA | vs. Placebo | Placebo -['/ASA
Placebo '
Male Stroke .0163 .0634 .0007 .3093 114 89.5 86.1 86.8 84.4
Female | Stroke .0504 ;0559 .0001 .0405 031 '90.5 - 87.5 87.5 8.3
Male Death .9504 .6207 8715 .8299 .7303 89.0 89.1 88.0 88.7
Female | Death .6438 .2625 .1563 3527 .0120 88.3 87.8 90.2 86.0
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Table A.13: Summary of Drug-Age Group Interactlon for Indmdual Treatment Group

arTrTt Populatlon) 5
Agein DP/ASA - |:DP/ASA DP/ASA DP | ASA Survival rate at 730 days (%) for
years Vs.DP - Vs. ASA Vs. Vs, T Vs Factorial Analysis (sponsor’s)
(p-value: “(p-value: Placebo Placebo ‘Placebo '
reviewer’s) | reviewer’s) | (p-value: (p-value: | (p-value: DP- DP | ASA Placebo
' reviewer’s) | reviewer’s) | reviewer’s) | /ASA '

Stroke

< =54 1633 3070 L0179 03330 . i757 v hel t3962 933 04 9.8
551064 .3686 .9836 .1750 .6199 1486 91.4 89.5. 91.6 88.6
years ' '
6510 74 .0128 .0156 .0001 .1952 1776 90.3 86.0 85;6 82.7
years
7510 84 _.1641 1122 0048 1416 (1879 84.9 81.6 l80.9 77.7
years

> =85 .3595 7761 2250 .7508 3413 82.9 74.2 80.3 73.2
years
Death

< =54 1653 .1576 .0981 7745 .7908 99.6 98.2 - 98.2 97.9 |
3551064 6122 3941 .1616 .3551 .5601 96.4 95.7 95.1 94.3 :
vears :
651074 712 .2556 .8224 .8796 .5601 88.0 88.9 90.1 88.4
vears
7510 84 .5881 9475 .1978 .4499 .2087 79.1 78.1 78.6 75.8
vears

> =835 .6393 .6965 6437 .9522 3834 66.1 57.7 68:1 61.4

vears




and Ireland

78.1

BEST POSSIBLE C
Table A 14 Summary of Drug by Geographxcal Reglon for Indmdual Treatment Group
Geograplucal Reglon aTT POpulat:on) '
Geographical ‘| DP/ASA DP/ASA | DP/ASA .| DP vs. ASA Survival rate at 730 days (%)
Region Vs. DP Vs. ASA Vs. Placebo | vs. Factorial Analysis Group
: : " | (p-value: | '(p-value: Placebo (p-value: - | placebo (sponsor s).

reviewer’s) | reviewer’s) | (p-value: . | reviewer's) {
-reviewer's) ' ‘DP DP ASA | Placebo
JASA

Stroke : o - --
Scandinavia  .1368 .2524 .0103 .2752 1519 90.6 87.6 88.6 8.7
Northern .2035 0539 0018 . ~ .0616" .1927 ~]1926 878  89.0 86.6
Europe
Southern .0035 .0287 0004 .5488 1761 9.2 9.2 916 £8.0
Europe '
United 9074 .5235 .3746 4546 .1280 842+ BO.B 782 759
Kingdom
and Ireland
Death
Scandinavia .7090  .5918 .8615 .5825 7146 929 923 938 93.3
Nortrern 7105 9777 .3219 1713 13325 91.4 89.7 905 90.7
Europe
Southern 2894 6574 6816 . .5075 .9668 92.2 937 947 89.9
Europe
United -
Kingdom 53112378 3058 .1049 0315 76.7 76.4 3.9
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) Table AlS: Summar) of Drug by Smokmg Habits for Kndmdual Treatment Group (ITT
' Populatlon)
Smoking Habi_t - . . o Survival rate at 730 days (%)
: " p-values(reviewer’s) - Factorial Analysis Group
(sponsor’s)
DP/ASA [ DP/ASA ‘DP/ASA | DPVs. | ASA DP/ASA | DP | ASA | Placebo
Vs. - | Vs, Vs. Placebo | .Vs.
DP _ASA Placebo | Placebo
Stroke E
!
Never - : .
Smoked 3173 -.B007 .0028 0441 0057 - 8.2 .87.8 889 839
SR U _ —— e |
Stopped _ ;
Smoking .0170 .0380 .0035 .5921 .3643 .90.2 855 86.1 84.6 |
1 Curremly '
Smoking .0284 .0105 .0016 .3392 .5309 90.7 86.1 849 B33
Death’
Never :
Smoked .8264 .0263 .9516 .9599 .0134 88.4 88.3 91.8 88.1
Stopped
Smoking 5964 .2549 .0581 .629 2283 86.9 88.1 84.3 86.8
Currently )
Smoking 3114 4844 3173 ..3776 . .234] 917 89.5 90.1 87.%




o .

5

'Table A 16: Summary of Drug by Coffee Drmkers for Indmdual Treatment Group (ITT

Populatlon)
Coffce_ DP/ASA DP/ASA DP/ASA DP vs. {-ASA | o
Consumption Vs.DP Vs. -Vs. Placebo vs. ~ "1 Survival rate at 730 days (%)

(p-value: ASA Placebo (p-value: Place " | “Factorial Analysis Group

reviewer’s) | (p-value: “-| (p-value: - | reviewer's) | bo

VT reviewer's) freviewer's) | <ioest i el PP DP | ASA | Placebo
' | JASA
Stroke
Cups/Day .0067 L0152 - L0105 .0260 0105 |85 .. -86.4 867 83.5
> 5 S .
Cups/Day .0792 2633 .5632 .9005 .5632 .| 93.5 88.5 90.1 88.4
Death
<=5
Cups/Day .6960 .6716 .2738 .1398 .1293 | 87.9 88.5 88.3 86.6
> S .
Cups/Day 0141 .6164 .9807 .0154 .6406 95.3 88.3 94.0 95.2
APFEARS THIS Way
UM GRIGINAL
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_ Table A 17: Summary of Drug by Dxabetes at. Baselme for Indmdual Treatment Group

aTtT Populatnon)
Diabetcsat DP/ASA DP/ASA - DP/IASA | IDPVs © . [ ASA Vs, Survival rate at 730 days (%)
Baseline - 'Vs.DP Vs. Vs. ‘Placebo | Placebo -~ | Factoria) Analysis Group

(p-value: ASA Placebo ‘(p-value: | (p-value: ' i

reviewer’s) | (p-value: (p-value: reviewer’s) | reviewer’s) [ DP | DP | ASA | Placebo

reviewer's) | reviewer’s) | - ol e 1 JASA
Stroke '
Diabetes Absent .0067 .0202 .0001 0672 © 10204 - %0.5 815 878 85.0
Diabetes present .1435 4563 - .0142 12507 0 ..1037 7.5 82.1 84.8 77.7
(Non-insulin ' i
dependent
diabetes mellitus)
Diabetes Present 7527 1895 3958 5307 6850 | 841 84.5 765 80.4
(Insulin dependent o
diabetes mellitus) X
Death _ o L
Diabetes Absent  .7138 6416 2396 4246 ©.4705 1895 887 8.3 888
Diabetes present 7447 0834 9269 6713 0767 859 877 878 5.7
(Non-insulin
dependent
diabetes mellitus)
Diabetes Presemt  .8890 5183 .9790 .7899 .5013 758 784 787 755
(Insulin dependent
diabetes mellirs)
REPEAY '
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' Table A 18 P-values (G-W) for the composxte endpoint corrospondmg to Individual
Treatment Group (ITT Populatlon) copmparlson

Regngn , DP/ASA DP/ASA DP ASA vs.
ch Vs. DP Vs. ASA vs. PL |PL
Scandinavia 51 .47 .32 .36 -
(n=1665) ' '
N. Europe - .88 32 .02 12
(n=2425)
S. Europe 02 .05 .51 27
(n=1075) T . o
U. K. .81 .43 22 .03
and Ireland
(n=1437)

Coniiio L "~L3‘;‘ ooy
N A R L aelai d

l\ et R\L
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Table A 19 ‘Safety Events ((sponsor s2. 1 0 Volume 91) Summary by Indmdual
Treatment (ITT Populatlon) '

se e

Placebo - .

Safety DP/ASA DP - | ASA . L
Parameter (0=1650) -| (n=1654) | (n=1649) (n=1649) : "
| Cardiovascular 97 92 142 123 . .
‘Disorders, (5.9%) 5.6%) "(8.6%) 1(1.5%)
Genaral — '
Resistance 87 108 107 105 :
Mechanism (5.3%) (6.5%) (6.5%) (6.4%)-- -
Disorders
| Infection .
Urinary System 81 69 1 98 86
Disorders “4.9%) 4.2%) (5.9%) - (5:2%)
Meiabolic and 67 75 74 ‘92
Nutritional 4.1%) 4.5%) 4.5%) (5.6%)
Disorders
Central & 909 892 834 - 822
Peripheral (55%) (53.9%) (50.6%) (49.8%)
Nervous System
Disorders
Skin and 67 74 62 70
Appendages 4.1%) . (4.5%) (3.8%) 4.2%)
Disorders
Body as a Whole- | 472 448 483 490
General Disorders | (28.6%) (27.1%) (29.3%) (29.7%)
Neroplasm 47 48 51 49
(2.8%) (2.9%) (3.1%) (3.0%)
Vascular 303 382 390 508
(Extracardiac) (18.4%) (23.1%) (23.7%) (30.8%)
Disorderr
Psychiatric 207 199 218 225
Disorders (12.5%) 1 (12.0%) (13.2%) (13.6%)
Mvo Endo 145 146 133 162
Pericardial and (8.8%) (8.8%) (8.1%) 9.8%)
Valve Disorders
Heart Rate and 53 36 56 47
Rhvthm Disorders | (3.2% 2.2%) (3.4%) 2.9%)
Muscculo- 145 146 133 162
Skelletal (8.8%) (8.8%) (8.1%) (9.8%)
Disorders
Red Blood Cell 29 17 21 11
Disorders (1.8%) (1.0%) (1.3%) (.7%)
Respiratorv 120 } 109 154 123
Disorders (7.3%) 1 (6.6%) (9.3%) (7.5%)

F.‘E"' Lhnu l H \ \‘ (\}
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